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Welcome Note

Dear colleagues, dear guests, 
 

on behalf of the German Society for Parasitology and the scientific committee I cordially 
invite you to the 27th Annual DGP meeting. It is my great pleasure to welcome you on 
this occasion at the Georg-August University in Göttingen.

Parasites remain a major threat to humans, animals and plants worldwide. Despite 
unambiguous achievements in the control of parasitic diseases within the last decades, 
they are still among the leading causes of morbidity and mortality. With the accelerated 
climate change even new challenges have emerged. However, parasites are also among 
the most fascinating organisms that evolved sophisticated mechanisms to survive in 
a hostile environment and to ensure completion of their often complex life cycles. 

From 9–12 March 2016 you can expect an interesting scientific program that reflects 
the different disciplines which cover the field of parasitology. Both, the basic biology 
of parasites as well as applied, translational research will be represented within the 
conference. Together with my colleagues from the scientific committee I hope that you 
appreciate the value of our plenary sessions where internationally renowned experts 
provide broader insights into their recent exciting findings and novel developments. In 
addition, I am pleased to invite you to present and discuss your latest research results 
within thematic workshops and allocated poster sessions. In particular, I would like 
to encourage young parasitologists to present their latest results to a wider audience 
and to exchange ideas. 

Göttingen is a lovely city in the center of Germany with a long-standing and interna-
tionally esteemed tradition in science. Founded in 1737, the Georg-August-University 
is among the most famous German universities with today more than 28,000 students. 

I look forward to meeting you in Göttingen in the frame of an active conference with 
fruitful scientific exchange in the field of parasitology. 

Yours

Carsten G. K. Lüder
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Einladung zur DGP-Mitgliederversammlung

Conference Chair
Deutsche Gesellschaft für Parasitologie e. V.
Schriftführer/Schatzmeister                                              

DGP/Prof. Dr. Klaus Brehm, Universität Würzburg,
Institut für Hygiene und Mikrobiologie  I  Josef-Schneider-Strasse 2  I  97080 Würzburg

DGP-Mitgliederversammlung
10. März 2016  I  18:00 Uhr

Zentrales Hörsaalgebäude  I  Hörsaal 009
Universität Göttingen  I  Platz der Göttinger Sieben

Tagesordnung      

TOP 1. Bericht des 1. Vorsitzenden (Tannich)
TOP 2. Bericht des 1. Schriftführers (Brehm)
TOP 3. Kassenbericht (Brehm)
TOP 4. Entlastung des Vorstandes
TOP 5. Vorschlag des Vorstandes zur Wahl des Vorstandes

1. Vorsitzender: Susanne Hartmann, Berlin
2. Vorsitzender: Markus Engstler, Würzburg
1. Schriftführer und Schatzmeister: Klaus Brehm, Würzburg
2. Schriftführer, Georg von Samson-Himmelstjerna, Berlin
Beirat (alphabetisch):
Dr. Anton Aebischer, Berlin
Prof. Dr. Tim Gilberger, Hamburg
Prof. Dr. Gabriele Pradel, Aachen
Prof. Dr. Sabine Specht, Zurich
Prof. Dr. Andrew Hemphill, Bern
Vorschläge der Mitglieder zu Vorstandsposten

TOP 6. DGP-Tagungen 2018 und 2020
TOP 7. Verschiedenes

gez. E. Tannich/K. Brehm

Deutsche Gesellschaft für Parasitologie e. V.
Schriftführer: Prof. Dr. Klaus Brehm  I  Universität Würzburg, Institut für Hygiene

 Josef-Schneider-Strasse 2  I  97080 Würzburg
Phone: 0931-201-46168  I  Fax: 0931-201-46445

e.mail: kbrehm@hygiene.uni-wuerzburg.de
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General Information

Accommodation
For more information on accommodation, please visit www.parasitology-meeting.de. 

Catering

Coffee, tea and biscuits during coffee breaks are included. During lunch breaks all par-
ticipants will have the chance to cater for themselves via the self-pay bistro, located 
only a few steps from the exhibition area.  

Certification and Education Credits 
The 27th Annual Meeting of the German Society for Parasitology (DGP)
is certified with:

17 hours by the “Akademie für tierärztliche Fortbildung (ATF)”

23 points by the “Ärztekammer Niedersachsen (ÄKN)”.

For certification all attendees interested in receiving the hours/points are asked to 
enter their barcode at the certification station nearby the Check-In. 

Certificate of Attendance
Certificates of attendance will be available on the last day of the conference at the 
check-in desk.

Cloakroom
Your wardrobe and luggage can be stored in the unguarded cloakroom free of charge. 
No liability is being taken.

Evaluation
Please take a few moments to fill out the evaluation form to help us refine and improve 
our program as well as the organizational parts. 

General Terms and Conditions
Please find our General Terms and Conditions at www.parasitology-meeting.de. 

Internet Lounge and Wi-Fi Access
The internet lounge is located in the foyer area nearby the Check-In. Further, free Wi-Fi 
is available throughout the whole conference. Your Wi-Fi access code can be picked 
up at the Check-In.
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General Information

Language
The official congress language is English. The General Assembly of the DGP will be held 
in German.

Name Badge
Please wear your name badge during all conference events, including the welcome 
reception and conference dinner. Admission to scientific sessions, the industrial ex-
hibition as well as the social evening is restricted to participants wearing their badge.

Registration Fees 

Student Member DPG  100 EUR
Student Non-Member  120 EUR
Regular Member DPG 220 EUR
Regular Non-Member  260 EUR

Social Program
Welcome Reception, 9 March 2015  included
Social Evening, 11 March 2015 40 EUR

The registration fees include 
• Admission to all scientific sessions and access to our industrial exhibition
• Opening and Closing Ceremony
• Welcome reception
• Conference materials (conference bag, final program, abstract publication, name
 badge, etc.)
• Refreshments during coffee breaks (no catering during lunch breaks)
Social Evening
• buffet, max. of two drinks, unlimited water, transfer to/from venue

Opening Hours 
 Wednesday  Thursday  Friday Saturday 
Check-In 15:00–20:00 08:00–19:30 08:00–18:00 08:30–12:30
Media Check-In 15:00–20:00 08:00–18:00 08:00–18:00 08:30–10:30
Poster Exhibition           – 10:00–19:30 10:00–16:30           –
Industrial  15:00–20:00 10:00–18:00 10:00–16:30           –
Exhibition  

Travel

For more information on travel, please visit www.parasitology-meeting.de.
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General Tips for Authors and Presenters

Media Check-In
The Media Check-In for uploading your presentation is located in the foyer area just 
outside the plenary hall.
For submission, please use a USB flash drive, CD or DVD disc that is not protected by 
any software. Professional staff and equipment will be available for you to arrange and 
preview your presentation.

Poster Sessions

Posters should be no larger than DIN A0 (84.1 cm x 118.9 cm). Poster pinboards are 
120 cm x 150 cm. Those are only to be used with the designated pins. Pinboards will 
be numbered. You will find your poster number in the program book on pages 28–40.
Poster presenters are asked to be present during their poster session.
Please note that posters should be erected on Thursday, 10 March by 10:30 and removed 
on Friday, 11 March by 18:30 at the latest.
All posters that have not been removed by then will be considered as waste. No posters 
will be forwarded.

Submitting Your Presentation/Technical Information
The presentation should be prepared as PDF, MS Office PowerPoint2007, 2010 for 
Windows or key for Macintosh DVD in format 4:3.
A presentation notebook with a PDF reader and MS Office PowerPoint 2010/2007 will 
be provided. The use of personal notebooks is possible upon agreement. However, it 
may interrupt the flow of the program in the lecture hall. Please provide an adapter 
for VGA if necessary. To guarantee a smooth running program please upload your 
presentation on time – at least 2 hours before your presentation starts.

Time Allotment
Please prepare your presentation for the allotted amount of time. Chairs may interrupt, 
should you overrun your time limit. Speaking time is assigned as follows (speaking + 
discussion time):
Invited Speakers 25 + 5 minutes
Speakers selected from abstracts  12 + 3 minutes

Turbo Talks
Turbo talks are an additional opportunity for poster presenters who have submitted 
excellent abstracts. The authors have the chance to introduce their poster with a 2 min. 
oral presentation (max. 2 ppt-slides). Turbo talk poster sessions take place on Thursday 
and Friday from 11:30–12:00. 
Presentations will be made in alphabetical order (last name of the presenting author).
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Sponsors, Exhibitors and Media Cooperations

Scientific Sponsor   
German Research Foundation (Bonn/Germany)                       

Sponsors
We would like to thank the following companies for their support:

Boehringer Ingelheim Animal Health GmbH (Ingelheim/Germany)            
Advertisement: 2,000 EUR

Elsevier: Parasitology Journals                      

Exhibitors
The following companies are happy to welcome you at their booth:
 Booth Number
bioMérieux Deutschland GmbH (Nürtingen/Germany)  5
Check Diagnostics GmbH (Westerau/Germany)  4
Nikon GmbH Microscope Solutions (Düsseldorf/Germany)  2
Sarstedt AG & Co. (Nümbrecht/Germany)  1
Zymo Research Europe GmbH (Freiburg/Germany)  3

Media Cooperations
EDP Sciences (Les Ulis Cedex/France)
Parasite Journal

Springer-Verlag GmbH (Heidelberg/Germany)
Parasitology Research

TRILLIUM GmbH (Grafrath/Germany)
Trillium Diagnostik
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Plan of Exhibition Area and Poster Sessions
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Social Program

Welcome Reception 
The Welcome Reception will be hosted within the amenities of 
the University of Göttingen.
All participants are welcome to join their colleagues for the 
Welcome gathering in the frame of the 27th Annual Meeting of 
the German Society for Parasitology. Snacks and drinks will be 
provided.

Date Wednesday, 9 March 2016
Time  from 18:30
Venue  University of Göttingen • Platz der Göttinger Sieben 5 • Foyer
Price included for conference participants
 20 EUR for accompanying persons

Social Evening 

The historic restaurant “Klausenhof” with its medieval charac-
ter takes you back to those ancient times of knights and maids. 
Experience an enchanting evening with wine, beer and typical 
seasonal specialties within these historic walls. Family Röhrig, 
who owns the restaurant with tavern-character is more than 
pleased to welcome you!

Date Friday, 11 March 2016
Time  from 19:00
Venue Restaurant “Klausenhof” (underneath castle “Burg Hanstein”) 
 Friedensstrasse 28 • 37318 Bornhagen/Eichsfeld
Shuttle For your convenience a bus shuttle will depart at 18:30 from the 
 university and take you to the restaurant. 
 The return shuttle leaves at 22:30 from the restaurant 
 (approx. 30 min. back to the university). 
Price 40 EUR (including buffet, two drinks and shuttle)

© elitravo - Fotolia.com

© Martin Röhrig
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Scientific Program • Wednesday, 9 March 2016

16:30–17:00 Welcome Address
Room Lecture Hall 009
 Welcome adresses by
 Egbert Tannich (Hamburg/Germany)
 Chair of the German Society for Parasitology
 Carsten G. K. Lüder (Göttingen/Germany) – Conference Chair
 Michael Schön (Göttingen/Germany) – Vice Dean of University Medical 
 Center Göttingen

17:00–18:45 Award Ceremony and Appointing of Honorary Members
Room Lecture Hall 009
Chair Egbert Tannich (Hamburg/Germany)

17:00–17:30 Presentation of Rudolf Leuckart-Medal 
 Dendritic cells in leishmaniasis
Awardee Heidrun Moll (Würzburg/Germany)

17:30–18:20 Presentation of Karl-Asmund-Rudolphi-Medal:
 Principles and anomalies – the power of comparative parasitology
Awardee Marcel Deponte (Heidelberg/Germany)

 Deciphering the function of the trypanosome epigenome in gene 
 regulation and immune evasion
Awardee Nicolai Siegel (Würzburg/Germany)

18:20–18:45 Appointing of honorary members
 Rolf Garms (Hamburg/Germany)
 Laudatio by Egbert Tannich (Hamburg/Germany)

 Peter Wenk (Tübingen/Germany)
 Laudatio by Susanne Hartmann (Berlin/Germany)

from 18:45 Welcome reception
Location Foyer
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Scientific Program • Thursday, 10 March 2016

08:30–10:00 Workshop I: Protozoan parasites I (Genetics and epigenetics)
Room Lecture Hall 009
Chairs Gabriele Pradel (Aachen/Germany), Markus Engstler (Würzburg/Germany)

08:30–08:45 Genome-wide chromosome conformation capture (Hi-C) reveals the
WS1-P1 3D architecture of the Trypanosoma brucei genome
 Laura Müller (Würzburg/Germany)

08:45–09:00 De novo assembly of the Trypanosoma brucei Lister 427 strain genome
WS1-P2 combining PacBio sequencing and genome-wide chromosomal contact data
 Raúl Oscar Cosentino (Würzburg/Germany)

09:00–09:15 VSG expression site silencing induces stumpy stage formation and 
WS1-P3  vector competence in African trypanosomes
 Markus Engstler (Würzburg/Germany)

09:15–09:30 Nucleosome positioning and DNA sequence-mediated RNA
WS1-P4  polymease II transcription initiation in Trypanosoma brucei
 Carolin Wedel (Würzburg/Germany)

09:30–09:45 Epigenetic control of gene expression during Plasmodium falciparum
WS1-P5 gametocyte development and transmission to the mosquito
 Meike Kiesow (Aachen/Germany)

09-45–10:00 Pleiotropic roles of the Plasmodium berghei RNA binding protein 
WS1-P6 UIS12 for successful parasite maturation in the mosquito vector
 Katja Müller (Berlin/Germany)

08:30–10:00 Workshop II: Immunology in helminth infections
Room Lecture Hall 007
Chairs Sabine Specht (Zurich/Switzerland), Wiebke Hartmann (Hamburg/Germany)

08:30–08:45 A new role for the NOD2-receptor – NOD2 deficiency leads to an impaired 

WS2-P1 early immune response during the skin stage of Litomosoides 
 sigmodontis infection
 Jesuthas Ajendra (Bonn/Germany)

08:45–09:00 Features of IL10 producing T cells in enteric nematode infections
WS2-P2 Sebastian Rausch (Berlin/Germany)
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Scientific Program • Thursday, 10 March 2016

09:00–09:15 Intestinal nematode infection drives highly functional tissue resident 
WS2-P3 Th2 memory cells
 Svenja Steinfelder (Berlin/Germany)

09:15–09:30 Th2/Th1 hybrid cells – a multifunctional subset in nematode infected 
WS2-P4 patients
 Cristin Bock (Berlin/Germany)

09:30–09:45 Immunomodulatory molecules secreted by Echinococcus 
WS2-P5 multilocularis larvae
 Klaus Brehm (Würzburg/Germany)

09:45–10:00 Filarial/retrovirus coinfection in mice is associated with defective 
WS2-P6 virus-specific humoral response and higher viral loads 
 Wiebke Hartmann (Hamburg/Germany)

10:00–10:30 Coffee break and industrial exhibition

10:30–11:30 Plenary Session I: Exosome-like vesicles in parasite biology
Room Lecture Hall 009
Chairs Carsten G. K. Lüder (Göttingen/Germany)
 Egbert Tannich (Hamburg/Germany)

10:30–11:00 Small non-coding RNAs and Leishmaniasis
PL1-P1 Neil E. Reiner (Vancouver/Canada)

11:00–11:30 Extracellular vesicles in malaria parasites – role in cellular 
PL1-P2 communication between parasites and with the host
 Matthias Marti (Boston, MA/United States)

11:30–12:00 Turbo Talks Poster Session I
Room Lecture Hall 009
Chair Carsten G. K. Lüder
 Posters presented 
 P PRO 6, P VEC 7, P PHI 15, P PRO 22, P DIA 6, P VEC 14, P ECO 6, P PRO 5, 
 P VEC 16, P PHI 16, P PRO 17, P PHI 8, P VEC 5

12:00–13:00 Lunch break and industrial exhibition
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Scientific Program • Thursday, 10 March 2016

13:00–14:30 Workshop III: Diagnosis, epidemiology and emerging infections
Room Lecture Hall 007
Chairs Uwe Groß (Göttingen, Germany) 
 Gereon Schares (Greifswald-Insel-Riems/Germany) 

13:00–13:15 Seasonality in the proportions of domestic cats shedding Toxoplasma 
WS3-P1 gondii or Hammondia hammondi oocysts is associated with climate factors 
 Gereon Schares (Greifswald-Insel Riems/Germany)

13:15–13:30 Epidemiology and genetic characterization of Giardia spp. infections 
WS3-P2 in wild rodents in Germany
 Christian Klotz (Berlin/Germany)

13:30–13:45  Bayesian modelling of factors potentially influencing the spatial 
WS3-P3 distribution of Echinococcus multilocularis in foxes
 Franz J. Conraths (Greifswald-Insel Riems/Germany)

13:45–14:00 The mitochondrial genome of Dirofilaria (Nochtiella) repens and 
WS3-P4 comparison of sequences between different geographic origins 
 Jürgen Krücken (Berlin/Germany)

14:00–14:15 Tungiasis in rural communities of Badagry Local Government Area, 
WS3-P5 Lagos State, Nigeria
 Emmanuel Taiwo Idowu (Lagos/Nigeria)

14:15–14:30 Canine Dirofilaria infections in Lithuania
WS3-P6 Vytautas Sabūnas (Kaunas/Lithuania)

13:00–14:30 Workshop IV: Control of helminth infections
Room Lecture Hall 009
Chairs Richard Lucius, Susanne Hartmann (Berlin/Germany)

13:00–13:15 Pathological manifestations in lymphatic filariasis correlate with lack 
WS4-P1 of inhibitory properties of IgG4 molecules on IgE-armed granulocytes 
 Ulrich Fabien Prodjinotho (Bonn/Germany)

13:15–13:30 Antimicrobial activities of secreted products of intestinal parasitic 
WS4-P2 nematodes
 Ankur Midha (Berlin/Germany)
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Scientific Program • Thursday, 10 March 2016

13:30–13:45 Immunogenetics of lymphatic filariasis – DNA polymorphism in PD-L2
WS4-P3 and IL-10R genes
 Gopinath Venugopal (Berlin/Germany)

13:45–14:00 High throughput-compatible assessment of helminth vaccine 
WS4-P4 candidate allergenicity using humanised basophil reporter cell lines
 Franco Falcone (Nottingham/Great Britain)

14:00–14:15 Assessment of possible elimination of Onchocerca volvulus in endemic
WS4-P5 communities of Nigeria after 16 years of continuous ivermectin treatment
 Daniel Olusola Ojurongbe (Osogbo/Nigeria)

14:15–14:30 Screening of the Open Source Malaria box reveals a novel potential 
WS4-P6 drug candidate for the treatment of alveolar echinococcosis
 Andrew Hemphill (Bern/Switzerland)

13:00–14:30 Workshop V: Biochemistry and cell biology
Room Lecture Hall 006
Chairs Michael Duszenko (Tübingen/Germany), Frank Seeber (Berlin/Germany)

13:00–13:15 Functional analysis of nitroreductases from the intestinal parasite
WS5-P1 Giardia lamblia
 Joachim Müller (Bern/Switzerland)

13:15–13:30 The role of amylopectin metabolism in Toxoplasma gondii
WS5-P2 Martin Blume (Parkville/Australia)

13:30–13:45  The ferredoxin redox system in the apicoplast of Toxoplasma gondii is
WS5-P3 crucial for parasite growth
 Frank Seeber (Berlin/Germany)

13:45–14:00 Dissecting the expression, localization and function of the 
WS5-P4 P. falciparum STEVOR protein family
 Judith Anna Marie Scholz (Hamburg/Germany)

14:00–14:15 Trypanosome RNP granules – What is inside?
WS5-P5 Susanne Kramer (Würzburg/Germany)

14:15–14:30 Identification of proteins involved in the uptake of host cell cytosol in 
WS5-P6 blood stages of the human malaria parasite Plasmodium falciparum
 Ernst Jonscher (Hamburg/Germany)
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Scientific Program • Thursday, 10 March 2016

14:45–15:45 Plenary Session II: Veterinary parasitology
Room Lecture Hall 009
Chairs Georg von Samson-Himmelstjerna (Berlin/Germany) 
 Andrew Hemphill (Bern/Switzerland)

14:45–15:15 Alveolar echinococcosis in Europe – old burden and new challenges
PL2-P1 Peter Deplazes (Zurich/Switzerland)

15:15–15:45 Eimeria in chickens – translation of basic research for improved 
PL2-P2 disease control in the modern poultry industry
 Fiona Tomley (London/Great Britain)

15:45–16:15 Coffee break and industrial exhibition

16:15–17:45 Poster Session I     Page
Topics Diagnosis       28
 Parasite ecology      28
 Parasite-host interactions    29
 Protozoan parasites     30
 Vectors, entomology and acarology   32

18:00–19:30 General Assembly of the DGP
Room  Lecture Hall 009
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Scientific Program • Friday, 11 March 2016

08:30–10:00 Workshop VI: Veterinary parasitology
Room Lecture Hall 009
Chairs Anja Taubert (Giessen/Germany), Christina Strube (Hanover/Germany)

08:30–08:45 Will German cattle production face increasing problems with 
WS6-P1 drug-resistant gastrointestinal nematodes in the future?
 Friederike Knapp-Lawitzke (Berlin/Germany)

08:45–09:00 Comparative proteome analysιs of a virulent and an avirulent 
WS6-P2 Histomonas meleagridis strain using two-dimensional 
 electrophoresis (2-DE) 
 Andreas Monoyios (Vienna/Austria)

09:00–09:15 Repurposing of antiparasitic drugs – the hydroxy-naphthoquinone 
WS6-P3 buparvaquone inhibits vertical transmission in the pregnant 
 neosporosis mouse model
 Andrew Hemphill (Bern/Switzerland)

09:15–09:30 Zoonotic tungiasis in rural villages of Uganda – epidemiology, animal 
WS6-P4 health and intervention
 Jürgen Krücken (Berlin/Germany)

09:30–09:45 Besnoitia besnoiti significantly modulates the endothelial host cell 
WS6-P5 cholesterol metabolism for successful replication
 Liliana M. R. Silva (Giessen/Germany)

09:45–10:00 Leucocyte-derived extracellular trap formation significantly 
WS6-P6 contributes to Haemonchus contortus larval entrapment
 Carlos Hermosilla (Giessen/Germany)

08:30–10:00 Workshop VII: Parasite ecology
Room Lecture Hall 007
Chairs Sven Klimpel (Frankfurt am Main/Germany)
 Joachim Kurtz (Münster/Germany)

08:30–08:45 Rising temperature increases parasite virulence in three-spined 
WS7-P1 stickleback (Gasterosteus aculeatus) infected with the cestode
 Schistocephalus solidus
 Joern Peter Scharsack (Münster/Germany)
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Scientific Program • Friday, 11 March 2016

08:45–09:00 Population-specific adaptation of virulence of the cestode 
WS7-P2 Schistocephalus solidus in its fish host, the three-spined stickleback
 Martin Kalbe (Ploen/Germany)

09:00–09:15 Inter- and intraspecific conflict over host manipulation – an experimental study 

WS7-P3 Nina Hafer (Ploen/Germany)

09:15–09:30 Hidden diversity on our doorstep – trematodes in lymnaeid and 
WS7-P4 planorbid snails in a Central European reservoir system
 Christian Selbach (Essen/Germany)

09:30–09:45 Microsporidia in amphipods of the Ruhr area – effects of invasion
WS7-P5 and restoration
 Daniel Grabner (Essen/Germany)

09:45–10:00 Towards a classification of parasites based on stable isotope analyses
WS7-P6 Bernd Sures (Essen/Germany)

10:00–10:30 Coffee break and industrial exhibition

10:30–11:30 Plenary Session III: Control of parasitic diseases
Room Lecture Hall 009
Chairs Paul Selzer (Ingelheim am Rhein/Germany)
 Uwe Groß (Göttingen/Germany)

10:30–11:00 Bumped kinase inhibitors are therapeutics for Cryptosporidium, 
PL3-P1 Toxoplasma, Neospora and Sarcocystis infections
 Wesley C. van Voorhis (Seattle, WA/USA)

11:00–11:30 Control of schistosomiasis and other helminthiases
PL3-P2 Jürg Utzinger (Basel/Switzerland)

11:30–12:00 Turbo Talks of Poster Session II
Room Lecture Hall 009
Chair Carsten G. K. Lüder
 Posters presented 
 P HEL 12, P HEL 7, P MOL 2, P HEL 4, P IMM 5, P MOL 5, P VET 12, P CEL 5, 
 P DRU 3, P PHY 1, P IMM 8, P CEL 4  

12:00–13:00 Lunch break and industrial exhibition
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13:00–14:00 Workshop VIII: Drugs and drug development (DDDS)
Room Lecture Hall 007
Chairs Marcel Deponte (Heidelberg/Germany)
 Wesley C. van Voorhis (Seattle, WA/United States)

13:00–13:15 KI 1294 – a novel inhibitor of CDPK1 as a potential treatment of 
WS8-P1 Cryptosporidium parvum infections 
 Matthias Lendner (Leipzig/Germany)

13:15–13:30 An Entamoeba histolytica-derived glycolipid supports the clearance 
WS8-P2 of Leishmania major in vitro and in vivo.
 Hannah Bernin (Hamburg/Germany)

13:30–13:45 The metronidazole-susceptibility of Trichomonas vaginalis is 
WS8-P3 influenced by the presence of Mycoplasma hominis
 Ursula Fürnkranz (Düsseldorf/Germany)

13:45–14:00 Comparison of L. sigmodontis infection in immune deficient mice:
WS8-P4 implications for the screening of macrofilaricidal drug candidates
 Stefan J. Frohberger (Bonn/Germany)

13:00–14:30 Workshop IX: Parasite-host interactions
Room Lecture Hall 009
Chairs Freddy Frischknecht (Heidelberg/Germany)
 Toni Aebischer (Berlin/Germany)

13:00–13:15 Acquisition of cholesterol from the host late endocytic pathway is 
WS9-P1 important for efficient liver-stage Plasmodium development
 Alyssa Ingmundson (Berlin/Germany)

13:15–13:30 Characterization of AmiD, an enzyme with dual enzymatic activity in 
WS9-P2 insect Wolbachia 
 Miriam Wilmes (Bonn/Germany)

13:30–13:45 Inhibition of the interferon-γ response in Toxoplasma gondii-infected 
WS9-P3 macrophages – adding more pieces to the puzzle
 Roswitha Nast (Göttingen/Germany)

13:45–14:00 The lane to the brain – how African trypanosomes invade the CNS
WS9-P4 Michael Duszenko (Tübingen/Germany)
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14:00–14:15 Neurotoxocarosis – dysregulations in the brain over the course of infection
WS9–P5 Dimitri Lindenwald (Hanover/Germany)

14:15–14:30 Differences in host-parasite interaction with regard to two closely related
WS9–P6 Anguillicola species
 Michelle Keppel (Essen/Germany)

14:30-16:00 Poster Session II     Page
Topics Biochemistry     34
 Cell biology and signaling     34
 Drugs and drug development     35
 Epidemiology and emerging infections   35
 Immunology      36
 Molecular genetics      37
 Parasitic helminths     38
 Phylogeny and evolution    39
 Veterinary parasitology    39

16:00–16:30 Coffee break and industrial exhibition

16:30–18:00 Workshop X: Protozoan parasites II
Room Lecture Hall 009
Chairs Nicolai Siegel (Würzburg/Germany), Iris Bruchhaus (Hamburg/Germany)

16:30–16:45 A mitochondrial phosphoenolpyruvate carboxykinase ensures 
WS10-P1 glucose-independent survival of the protozoan parasite Toxoplasma
 gondii
 Richard Nitzsche (Berlin/Germany)

16:45–17:00 The putative 2,4-dienoyl-CoA reductase of Leishmania represents a
WS10-P2 novel virulence factor 
 Geo Semini (Berlin/Germany)

17:00–17:15 From bacteria to parasites – prokaryotic ancestry and gene fusion of
WS10-P3 a dual localized peroxidase in malaria parasites
 Marcel Deponte (Heidelberg/Germany)

17:15–17:30 Breaking free – oocyst egress in Plasmodium berghei
WS10-P4 Dennis Klug (Heidelberg/Germany)
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17:30–17:45 Coronin couples calcium release to motility in malaria parasites
WS10-P5 Kartik Bane (Heidelberg/Germany)

17:45–18:00 Magnetic resonance imaging of pathogenic protozoan parasite
WS10-P6 Entamoeba histolytica labeled with superparamagnetic iron oxide
 nanoparticles
 Helena Fehling (Hamburg/Germany)

16:30–18:00 Workshop XI: Vectors, entomology and acarology
Room Lecture Hall 006
Chairs Julia Walochnik (Vienna/Austria), Helge Kampen (Greifswald/Germany)

16:30–16:45 Invasive mosquito species conquering Germany
WS11-P1 Helge Kampen (Greifswald/Germany)

16:45–17:00 Evidence and implications of stable endemic sandfly populations in Austria
WS11-P2 Julia Walochnik (Vienna/Austria)

17:00–17:15 Host feeding patterns of mosquitoes in Germany
WS11-P3 Jessica Börstler (Hamburg/Germany)

17:15–17:30 Molecular interactions of Trypanosoma cruzi and triatomines
WS11-P4 Shiwa Soukou (Bochum/Germany)

17:30–17:45 Study on the ecology of ticks as vectors of pathogens concerning 
WS11-P5 habitat, land use, hosts and climate in Baden-Wuerttemberg
 Alexander Lindau (Stuttgart/Germany)

17:45–18:00 The scabies mite genome – a targeted molecular approach to identify
 WS11-P6 novel therapeutic targets to treat scabies and mange
 Katja Fischer (Brisbane/Australia)

16:30–18:00 Workshop XII: Genetics, phylogeny and evolution
Room Lecture Hall 007
Chairs Adrian Streit (Tübingen/Germany), Martin Kalbe (Ploen/Germany)

16:30–16:45 Making daughters only – the reproductive organ in free-living 
WS12-P1 Strongyloides spp. (nematoda)
 Adrian Streit (Tübingen/Germany)
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16:45–17:00 Presence of a noncanonical Mitnem domain in the proteasomal 
WS12-P2 deubiquitinase of Giardia lamblia
 Atrayee Ray (Kolkata/India)

17:00–17:15 Developing genome wide markers for Eimeria spp. infecting the 
WS12-P3 house mouse in a hybrid zone
 Emanuel Heitlinger (Berlin/Germany)

17:15–17:30 A survey of the tapeworms from vertebrate bowels of the earth:
WS12-P4 an overview of a 5 years research program into cestodes diversity 
 and phylogeny
 Jean Mariaux (Geneva/Switzerland)

17:30–17:45 Coevolution of the red flour beetle with the microparasite Bacillus
WS12-P5 thuringiensis
 Joachim Kurtz (Münster/Germamy)

17:45–18:00 Hepatocystis, a derived parasite genus from mammalian 
WS12-P6 Plasmodium (Haemosporida) – data from infections in African 
 fruit bats
 Juliane Schaer (Berlin/Germany)

19:00–22:30 Social evening
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09:00–10:00 Plenary Session IV: Microbiota and host genetics in parasitic infections
Room Lecture Hall 009
Chairs Thomas Jacobs (Hamburg/Germany), Kai Matuschewski (Berlin/Germany)

09:00–09:30 Microbiota control of malaria transmission
PL4-P1 Miguel P. Soares (Oeiras/Portugal)

09:30–10:00 Exciting, effective and enigmatic – immunity-related GTPases in 
PL4-P2 Toxoplasma infection
 Jonathan C. Howard (Oeiras/Portugal)

10:00–10:30 Coffee break and industrial exhibition

10:30–12:00 Workshop XIII: Parasitic helminths II
Room Lecture Hall 007
Chairs Christoph Grevelding (Giessen/Germany), Klaus Brehm (Würzburg/Germany)

10:30–10:45 From gonad isolation to sub-transcriptomics – new insights into the 
WS13-P1 atypical reproductive biology of schistosomes and their evolution
 Christoph G. Grevelding (Giessen/Germany)

10:45–11:00 Progesterone and its antagonist Mifepristone modulating egg 
WS13-P2 production in Schistosoma mansoni
 Steffen Hahnel (Giessen/Germany)

11:00–11:15 Serotonin induces proliferation in Echinococcus spp.
WS13-P3 Michaela Herz (Würzburg/Germany)

11:15–11:30 Genetic diversity of Echinococcus multilocularis – comparative results
 WS13-P4 from mitochondrial and microsatellite markers
 Sandra Jastrzembski (Stuttgart/Germany)

11:30–11:45 Population structure of Echinococcus canadensis G6/7
WS13-P5 Francis Addy (Stuttgart/Germany)

11:45–12:00 Comparison between different parasitological methods for the detection
WS13-P6 of human schistosomiasis – saline gradient, Helmintex®, MIFC, 
 Kato-Katz and rapid urine test
 Stefan Geiger (Belo Horizonte/Brazil)
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10:30–12:00 Workshop XIV: Immunology in protozoan infections
Room Lecture Hall 009
Chairs Dirk Schlüter (Magdeburg/Germany), Heidrun Moll (Würzburg/Germany)

10:30–10:45 Entamoeba histolytica induced liver damage results from IL-23/IL-17
WS14-P1 dependent immunopathology while IL-13 mediates tissue regeneration
 Jill Noll (Hamburg/Germany)

10:45–11:00 Type I interferons signalling on macrophages is involved in the 
WS14-P2 immunopathology of experimental cerebral malaria
 Patricia Jebett Korir (Bonn/Germany)

11:00–11:15 Absence of CYLD protects against Experimental Cerebral Malaria
WS14-P3 Ursula Schmid (Magdeburg/Germany)

11:15–11:30 Cross-presenting dendritic cells in the pathogenesis of experimental
WS14-P4 cerebral malaria 
 Janina M. Kuepper (Bonn/Germany)

11:30–11:45 Regulation of T Cells in human malaria
WS14-P5 Thomas Jacobs (Hamburg/Germany)

11:45–12:00 Antibody responses to surface antigens of Plasmodium falciparum 
WS14-P6 gametocyte-infected erythrocytes and their relation to gametocytaemia
 Bismarck Dinko (London/UK)

12:00–12:35 Closing Ceremony incl. Gerhard Piekarski and Poster Awards, Farewell
Room Lecture Hall 009
Chair Georg von Samson-Himmelstjerna (Berlin/Germany)

12:00–12:25 Nomination Gerhard Piekarski-Award
 The stem cells of Echinococcus multilocularis, an immortal parasite
Nominee Uriel Koziol (Würzburg/Germany and Montevideo/Uruguay)

12:25–12:35  Poster prizes
Chair Carsten G. K. Lüder (Göttingen/Germany)
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16:15–17:45  Poster Session l     page

Topics Diagnosis       28
 Parasite ecology      28
 Parasite-host interactions    29
 Protozoan parasites     30
 Vectors, entomology and acarology   32

Diagnosis

P DIA 1 Azurophilic granules in the peripheral blood leukocytes as an indicator 
 for bovine theileriosis infection
 Amira AI-Hosary (Assiut/Egypt)
P DIA 2 Comparison of different commercial DNA extraction kits to detect 
 Echinococcus multilocularis eggs in faecal samples from foxes
 Pavlo Maksimov (Greifswald – Insel Riems/Germany)
P DIA 3 Loop-mediated Isothermal Amplification (LAMP) for Point-of-care 
 Detection of Asymptomatic Malaria – a Novel Tool to Malaria Elimination
 Habtamu Beyene (Addis Ababa/Ethiopia)
P DIA 4 Evaluation of Anti-S. mansoni IFT as a screening assay for active 
 Schistosoma infections
 Jens M. Warnecke (Lübeck/Germany)
P DIA 5 Evaluation of the laboratory animals’ sera as the accessory factor in
 the diagnosis of Toxoplasma gondii with methylene blue dye test
 Alireza Esmaeili Rastaghi (Qazvin/Islamic Republic of Iran)
P DIA 6 Establishment of next-generation droplet digital PCR (ddPCR) for 
 Leishmaniasis diagnostics and comparison with quantitative PCR (qPCR)
 Susanne Lobstein (Wildau/Germany)
P DIA 7 Emerging foci of visceral leishmaniasis in Armenia – molecular diagnostics 
 of clinical samples
 Anna Sukiasyan (Yerevan/Armenia)

Parasite ecology

P ECO 1 Integrating biotic factors in toxicokinetic modelling of metal 
 accumulation in fish 
 Yen Le (Essen/Germany)
P ECO 2 Effect of cadmium on the efficiency of gammarid infection by 
 acanthocephalans
 Dakeishla Diaz-Morales (Essen/Germany)
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P ECO 3 Ecological niche modelling of zoonotic Anisakis Dujardin, 1845
 Thomas Kuhn (Frankfurt am Main/Germany)
P ECO 4 Antarctic parasite diversity of Macrourus whitsoni in comparison with 
 closely related rattail species
 Julian Münster (Frankfurt am Main/Germany)   
P ECO 5 Endoparasite fauna of free-living whales in the North Atlantic Ocean
 Carlos Hermosilla (Giessen/Germany)    
P ECO 6 Identification of new molecular targets and antibiotics as novel 
 strategies against filarial infections – characterization of lipid II 
 biosynthesis in Wolbachia endobacteria
 Kirstin Meier (Bonn/Germany)  
P ECO 7 Acaricidal effect of essential oil from Pimenta dioica against cattle 
 tick Rhipicephalus (Boophilus) microplus
 Estefania Lazcano Díaz (Guadalajara, Jalisco/Mexico)  

Parasite-host interactions

P PHI 1 Antiplasmodial and spleen protective role of crude Indigofera 
 oblongifolia leaves extract traditionally used in treatment of malaria 
 in Saudi Arabia
 Mohamed Dkhil (Riyadh/Saudi Arabia)    
P PHI 2 Characterisation of the interaction between Plasmodium falciparum
 infected erythrocytes and human endothelial receptors 
 Pedro Lubiana (Hamburg/Germany)    
P PHI 3 Regulation of Toxoplasma gondii bradyzoite formation in skeletal muscle 
 cells – insights from host cell metabolome and transcriptome analyses
 Taibur Rahman (Göttingen/Germany)    
P PHI 4 Hidden eel parasite detected inside acanthocephalan cysts:
 A “Trojan horse” strategy of the nematode A. crassus?
 Sebastian Emde (Frankfurt am Main/Germany)   
P PHI 5 Impact of HDAC inhibitors on the expression of IFNγ-regulated genes 
 and parasite development in Toxoplasma gondii-infected 
 macrophages
 Kristina Sumpf (Göttingen/Germany)    
P PHI 6 Analyses of the transcriptome profiles of Plasmodium falciparum 
 selected for binding to human endothelial receptors
 Nahla Metwally (Hamburg/Germany)
P PHI 7 A novel Plasmodium motility factor is important for adhesion site 
 regulation and host invasion 
 Saskia Egarter (Heidelberg/Germany)   
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P PHI 8 Murine miRNAs that post-transcriptionally inhibit the NF-kB signaling 
 pathway are up-regulated in BALB/c mice but down-regulated in 
 C57BL/6 mice infected with Litomosoides sigmodontis 
 Julia Schulz (Bonn/Germany)    
P PHI 9 Genetic manipulations to develop a liver stage attenuated malaria vaccine
 Hirdesh Kumar, Julia Sattler, Mirko Singer (Heidelberg/Germany)
P PHI 10 Phenotypic features of L. infantum/L. major hybrid clones towards the 
 search of virulence and pathogenesis biomarkers 
 Sofia Cortes  (Wildau/Germany)   
P PHI 11 Biomarker responses of eels after infection with nematodes of the genus
 Anguillicola 
 Katrin Isabel Honka (Essen/Germany)    
P PHI 12 Production of active recombinant IFN-γ of Myodes glareolus for use in 
 Toxoplasma gondii infection experiments 
 Francesca Torelli (Berlin/Germany)    
P PHI 13 Giardia duodenalis – impact on epithelial barrier function 
 Martin Kraft (Berlin/Germany)    
P PHI 14 Stable isotope signatures of trophic transmitted parasites: 
 experimental study on life cycle of Schistocephalus solidus from its
 stickleback host (Gasterosteus aculeatus) 
 Milen Nachev (Essen/Germany)    
P PHI 15 RNAseq transcriptomes reflect Eimeria falciformis development in its
 natural host, the mouse 
 Totta Kasemo (Berlin/Germany)   
P PHI 16 Hierarchical phosphorylation of apical membrane antigen 1 is required 
 for efficient red blood cell invasion by malaria parasites
 Louisa Wilcke (Hamburg/Germany)    
P PHI 17 Genotoxic potential of Fasciola gigantica infection in experimentally 
 infected rabbits 
 M. A. Hannan Khan (Aligarh/India)    

Protozoan parasites
    

P PRO 1 Fauna and Some Ecological Aspects of mosquitoes (Diptera: Culicidae), 
 in a past endemic malaria area of Iran
 Seyed Hassan Moosa-Kazemi (Tehran/Islamic Republic of Iran) 
P PRO 2 Creating reserve bank of falciparum and vivax Plasmodia isolates 
 collected from malaria patients to study the genetic and biological 
 features 
 Afsaneh Motevalli Haghi (Tehran/Islamic Republic of Iran) 
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P PRO 3 Effect of two medicinal plants on Leishmaniasiscaused by Leishmania 
 major (MRHO/IR/75/ER) in vivo
 Fariba Khoshzaban (Tehran/Islamic Republic of Iran)  
P PRO 4 Expression analysis of Activated protein Kinase C gene (LACK1) in 
 antimony sensitive and resistant Leishmania tropica clinical isolates 
 using Real-Time RT-PCR
 Homa Hajjaran (Tehran/Islamic Republic of Iran)  
P PRO 5 Shape and force – key to transmission of the malaria parasite
 Mendi Muthinja, Katharina Quadt (Heidelberg/Germany) 
P PRO 6 Swarm-like behaviour of Plasmodium sporozoites 
 Konrad Beyer (Heidelberg/Germany)    
P PRO 7 Activities of detection prevention and surveillance of leishmaniasis in 
 Province of Taza (Morocco) in 5 years (2010-2014)
 El-Houcine Sebbar (Rabat/Morocco)   
P PRO 8 Toxoplasma gondii – virulence characterisation of clonal 
 type II/III cross-products 
 Beate Matzkeit (Greifswald – Insel Riems/Germany)  
P PRO 9 Epidemiological study on hemopathogens of cattle in North Tunisia
 Mohamed Anis Boussaadoun (Ariana/Tunisia)   
P PRO 10 Prevalence and clinical features of cutaneous leishmaniasis in 
 Dembidolo District, Western Ethiopia – a cross-sectional study
 Habtamu Beyene (Addis Ababa/Ethiopia)   
P PRO 11 Molecular identification and characterization of Theileria SPP in 
 cattle (Bos indicus) in Egypt 
 Amira AI-Hosary (Assiut/Egypt)   
P PRO 12 Prevalence of intestinal parasites in children attending daycare 
 centers in Arak, Iran
 Elham Razmjou (Tehran/Islamic Republic of Iran)  
P PRO 13 Prevalence and diversity of Babesia spp. in wild cervids 
 Algimantas Paulauskas (Kaunas/Lithuania)   
P PRO 14 Transcriptome analysis of Histomonas meleagridis 
 Rounik Mazumdar (Vienna/Austria)   
P PRO 15 Characterization of adenylate cyclases in Toxoplasma gondii 
 Matthias Noll (Berlin/Germany)    
P PRO 16 Seroprevalence of toxoplasmosis in pregnant women in Annaba,
 Algeria 
 Leyla Messerer (Annaba/Algeria) 
P PRO 17 Optogenetic dissection of stage-specific metabolism in Toxoplasma 
 gondii
 Laura Radtke (Berlin/Germany)    
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P PRO 18 Epidemiological profile of cutaneous leishmaniasis in the province of
 Sefrou 
 Bissan Aboubacar Dit Tietie (Rabat/Morocco)   
P PRO 19 Dynamics in wall formation 
 Stefanie Wiedmer (Dresden/Germany)   
P PRO 20 Morphological and molecular identification of free living amoebae in 
 hospital water  
 Fatma Cheikhrouhou (Sfax/Tunisia)   
P PRO 21 P. falciparum glycans in adaptive immune recognition and their 
 vaccine potential 
 Jonnel Anthony Jaurigue (Berlin/Germany)   
P PRO 22 Two phylogenetically distinct CDP-DAG synthases located in the 
 endoplasmic reticulum and apicoplast cooperate to ensure 
 membrane biogenesis in Toxoplasma gondii
 Pengfei Kong (Berlin/Germany)    
P PRO 23 Plasmodium berghei HSP101 is the limiting factor for protein export 
 during liver stage development 
 Oriana Kreutzfeld (Berlin/Germany)    

Vectors, entomology and acarology

P VEC 1 In spring, Rhipicephalus genus is the main vector of CCHF in Khuzistan 
 province, Iran
 Mahtab Daftari (Tehran/Islamic Republic of Iran)  
P VEC 2 Distribution of tick species infesting domestic goats in north-west 
 and South-East parts of Iran
 Zakkye Telmadarraiy (Tehran/Islamic Republic of Iran) 
P VEC 3 Prevalence of ectoparasites in a population of stray cats from 
 Tehran (Iran) 
 Zakkye Telmadarraiy (Tehran/Islamic Republic of Iran)  
P VEC 4 Ten year follow-up monitoring of Borrelia spp., Rickettsia spp. and 
 Anaplasma phagocytophilum infections in hard ticks (Ixodes ricinus) 
 in the city of Hanover (Germany)
 Katrin Blazejak (Hanover/Germany)    
P VEC 5 Studies on pyrethroid resistance in the bed bug Cimex lectularius in 
 Berlin, Germany 
 Arlette Vander Pan (Berlin/Germany)  
P VEC 6 Association of Borrelia and Rickettsia infections in Ixodes ricinus 
 Marie Kristin Raulf (Hanover/Germany)   
P VEC 7 The scabies mite associated microbiota 
 Katja Fischer (Herston, Brisbane/Australia)   
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P VEC 8 Infestation of ectoparasites (Siphonaptera, Cimicidae, Mesostigmata) 
 in nests of swallows (Hirundinidae) in Lithuania 
 Indre Lipatova (Kaunas/Lithuania)   
P VEC 9 Range expansion of the Asian tiger mosquito 
 Lisa K. Koch (Frankfurt am Main/Germany)   
P VEC 10 Larvicidal activities of four phytosynthesized silver nano-particles 
 against the malaria vector Anopheles Gambiae 
 Emmanuel Taiwo Idowu (Lagos/Nigeria)   
P VEC 11 Effect of Leishmania major infection on Phlebotomus papatasi salivary 
 gene expression
 Nasibeh Hosseini-Vasoukolaei (Tehran/Islamic Republic of Iran) 
P VEC 12 First data on nosocomial myiasis caused by Wohlfahrtia magnifica in 
 Tunisia  
 Fatma Cheikhrouhou (Sfax/Tunisia)
P VEC 13 What about Dermanyssus gallinae in occurring of pruriginous dermatosis? 

 Myriam Bouchekoua (Tunis/Tunisia)   
P VEC 14 Predicting the spatial-temporal risk of Asian tiger mosquito (Aedes 
 albopictus) introduction into Germany 
 Renke Lühken (Hamburg/Germany)    
P VEC 15 Culex pipiens and Culex torrentium populations from Central Europe 
 are susceptible to West Nile virus infection 
 Mayke Leggewie (Hamburg/Germany)    
P VEC 16 Artificial feeding of Ixodes ricinus and Dermacentor reticulatus ticks
 Christoph Krull (Berlin/Germany)     
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14:30–16:00  Poster Session ll     page

Topics  Biochemistry     34
 Cell biology and signaling     34
 Drugs and drug development     35
 Epidemiology and emerging infections   35
 Immunology      36
 Molecular genetics      37
 Parasitic helminths     38
 Phylogeny and evolution    39
 Veterinary parasitology     39

Biochemistry

P BIO 1 Genomic and biochemical investigations into the sterol-synthesis 
 capacity of the opportunistic pathogenic amoeba Balamuthia mandrillaris 
 Sophia Ruben (Berlin/Germany)
 

Cell biology and signaling
   

P CEL 1 Cyclic GMP-mediated signaling in the apicomplexan parasite 
 Toxoplasma gondii
 Ozlem Gunay-Esiyok (Berlin/Germany)   
P CEL 2 Modulating force generation during gliding motility and retrograde 
 flow in Plasmodium sporozoites 
 Catherine Moreau (Heidelberg/Germany)  
P CEL 3 Characterisation of mitosis and egg production associated genes in 
 Schistosoma mansoni
 Alexandra Angrisano (Giessen/Germany)  
P CEL 4 Functional characterization of REL2 pathway in the malaria vector 
 Anopheles gambiae
 Suzana Zakovic (Berlin/Germany)    
P CEL 5 Optogenetic monitoring of the parasite calcium identifies a 
 phosphatidylthreonine-regulated ion homeostasis in Toxoplasma gondii 
 Arunakar Kuchipudi (Berlin/Germany)   
P CEL 6 Structural insights into the rhoptry associated protein ARO of the 
 malaria parasites
 Michael Geiger (Hamburg/Germany) 
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Drugs and drug development
 

P DRU 1 Pomegrante (Punica granatum) Juice possesses potent antioxidant
 activity against Cutaneous Leishmaniasis induced Oxidative Stress in 
 Female BALB/c Mice
 Manal Manal (Riyadh/Saudi Arabia)   
P DRU 2 New antimalarial BI-therapy – nanoemulsions vectoring 
 Anti-Plasmodium falciparum Topoisomerase II Oligoncleotides and
 Atovaquaone 
 Soulaf Suyyagh-Albouz (Châtenay-Malabry/France)  
P DRU 3 Screening and identification of sporozoite motility inhibitors 
 Miriam Reinig (Heidelberg/Germany)   
P DRU 4 A novel class of chemical compounds based on Disulfiram, a drug 
 approved for human use, causes diverse and lethal phenotypes in 
 Schistosoma mansoni in vitro 
 Ariane Blohm (Giessen/Germany)    
P DRU 5 Modulation of macrocyclic lactone susceptibility in Caenorhabditis elegans 
 Esra Yilmaz (Berlin/Germany)   
P DRU 6 In vtiro activity of plant extracts against Leishmania tropica derived 
 from medicinal plants in Palestine 
 Ahmad Amro (Jerusalem/Palestinian Territory)  
P DRU 7 Polyhexamethylene biguanide hydrochloride as a novel 
 antileishmanial agent and carrier for immune modulating CpG ODN
 Rebuma Firdessa, Heidrun Moll (Würzburg/Germany)

Epidemiology and emerging infections

P EPI 1 Measuring malaria burden using the disability adjusted life years in 
 Gwanda District, Zimbabwe 
 Resign Gunda (Durban/South Africa) 
P EPI 2 Intestinal parasitosis in relation to CD4+T cells levels and anemia 
 among HAART initiated and HAART naïve pediatric HIV patients in 
 Model ART Center, Addis Ababa, Ethiopia 
 Hylemariam Mihiretie Mengist (Nekemte/Ethiopia)
P EPI 3 Assessment of the prevalence of Pediculosis capitis among primary 
 school girls in Riyadh, Saudi Arabia
 Wafa Almegrin (Riyadh/Saudi Arabia)
P EPI 4 Parasitic infections with zoonotic potential in predators in 
 Schleswig-Holstein, Germany 
 Katharina Raue (Hanover/Germany)    
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P EPI 5 A study of epidemiological index of sandflies vectors of leishmaniasis 
 in is the region of “Ain Dfali (Sidi Kacem province)” Kenitra
 El Alaoui Zakaria (Kenitra/Morocco)
P EPI 6 Lungworm seroprevalence and age distribution in free-ranging 
 harbour seals of the North and Baltic Sea 
 Elisabeth Janecek (Hanover/Germany)   
P EPI 7 Toxoplasmosis and Alzheimer’s disease – evaluation of potential 
 relationship among the patients 
 Shirzad Fallahi (Khorramabad/Islamic Republic of Iran) 
P EPI 8 New epidemiological data on the distribution of Angiostrongylus 
 vasorum and Crenosoma vulpis in Germany 
 Pavlo Maksimov (Greifswald – Insel Riems/Germany)  
P EPI 9 Angiostrongylus vasorum in its intermediate hosts – an epidemiological
 survey in Germany
 Malin Lange (Giessen/Germany)   
P EPI 10 Spatiotemporal and molecular epidemiology of Cutaneous 
 leishmaniasis in Libya 
 Ahmad Amro (Jerusalem/Palestinian Territory)   
P EPI 11 Community perceptions of enablers to engaging in malaria elimination 
 interventions in an urban of endemic area 
 Khandan Shahandeh (Tehran/Islamic Republic of Iran) 

Immunology

P IMM 1 Experimental trial with glutathione S transferase as vaccine candidate 
 against hydatid disease
 Hadi Alsakee (Erbil/Iraq)    
P IMM 2 Besnoitia besnoiti infections activate primary bovine endothelial cells 
 and promote PMN adhesion and NET formation under flow condition
 Pavlo Maksimov (Greifswald – Insel Riems/Germany)  
P IMM 3 Contribution of parasite and host diversity to malaria transmission in 
 Ghana
 Aminata Colle Lo (Accra/Ghana)    
P IMM 4 CD39 and CD73 show differential expression on CD4+ and 
 CD8+ T cells during the experimental malaria infection  
 Rosa Isela Grote-Gálvez (Hamburg/Germany)
P IMM 5 Plasmodium falciparum blood stages acquire factor H family proteins 
 to evade destruction by human complement 
 Ansgar Flammersfeld (Aachen/Germany)   
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P IMM 6 Functional characterisation of Th2/1 hybrid CD4+ T cells induced in 
 parasite infections 
 Nicole Affinass (Berlin/Germany)    
P IMM 7 Leishmania survival within neutrophils – exploiting anti-inflammatory 
 pathways 
 Natallia Salei (Lübeck/Germany)    
P IMM 8 Innate immune cells are sufficient to control an intracellular protozoan 
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Workshop I: Protozoan parasites I (Genetics and epigenetics) 

 

WS1-P1 

Genome-wide chromosome conformation capture (Hi-C) reveals the 3D architecture of the 

Trypanosoma brucei genome 

L. Müller1, R. O. Cosentino1, B. R. Lajoie2, N. Kaplan2, R. Sebra3, J.- M. Belton2, J. Dekker2, T. N. Siegel1 
1University of Würzburg, Research Center for Infectious Diseases, Würzburg, Germany 
2University of Massachusetts Medical School, Biochemistry and Molecular Pharmacology, Worcester MA, 

United States 
3School of Medicine at Mount Sinai, Genetics and Genomic Sciences, New York, United States 

Findings in several organisms indicate that regulation of gene expression and the frequency of 
translocations are intimately linked to the spatial organization of their genomes. In developing B-cells, for 
example, repositioning of immunoglobulin alleles away from the nuclear lamina is a prerequisite for 
recombination and monoallelic expression of a single IgH locus and the frequency of translocations 
between chromosomes in cis and trans correlate with their relative spatial distances.  
In the case of Trypanosoma brucei there has been a long-standing interest in deciphering the nuclear 
organization to better understand the parasite’s ability to ensure mutually exclusive expression of variant 
surface glycoproteins (VSGs). 
Thus, to probe the three-dimensional genome structure of T. brucei, we performed genome-wide 
chromosome conformation capture (Hi-C) analyses. Hi-C permits assessment of the nuclear architecture by 
proximity-based ligation of DNA combined with massively parallel sequencing. We generated several 
genome-wide maps displaying the DNA-DNA interactions in parasites differing in VSG expression and life-
cycle stage. 
Our data reveal the existence of separate chromosome territories, where individual chromosomes occupy 
a distinct nuclear space. Furthermore, we find chromosomes to be spatially subcompartimentalized, 
separating the genome into gene-rich actively transcribed and transcriptionally silent domains, which are 
mostly subtelomeric regions containing repressed VSG genes. Using ChIP-sequencing, we find these spatial 
compartments to be occupied by different chromatin marks such as histone H3 variant and cohesin, 
possibly playing a role in the folding of DNA. Furthermore, we observe changes in VSG clustering when 
comparing their spatial arrangement in procyclic and bloodstream form nuclei. 
Our findings provide important insights into the 3D DNA architecture in trypanosomes and suggest how 
nuclear organization may affect gene expression. 
 
WS1-P2 

De novo assembly of the Trypanosoma brucei Lister 427 strain genome combining PacBio sequencing 

and genome-wide chromosomal contact data 

R. O. Cosentino1, L. Müller1, B. R. Lajoie2, N. Kaplan2, J.- M. Belton2, J. Dekker2, R. Sebra3, T. N. Siegel1 
1Research Center for Infectious Diseases - Institute for Molecular Infection Biology, University of Würzburg, 

Würzburg, Germany 
2University of Massachusetts Medical School, Worcester, MA, United States 
3Icahn School of Medicine at Mount Sinai, New York, NY, United States 

More than 10 years ago the T. brucei reference genome from the TREU 927/4 strain (Tb927) was 
published, greatly boosting our understanding of its complex biology. However, it is not the Tb927 but the 
Lister 427 strain that is most widely used in the T. brucei field. Molecular karyotyping has revealed that the 
Lister 427 genome is ~16Mb larger than the reference strain and that its size is more representative of that 
from other isolates. 
The lack of a complete 427 genome has made ‘true’ genome-wide analyses impossible, highlighting the 
importance of obtaining a complete genome sequence of the Lister 427 model strain. However, the 
generation of complete and accurate trypanosome genome assemblies has been hindered by the high 
amount of repetitive sequence elements present in their genomes. 
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To overcome this problem, we combined long read sequencing technology (PacBio sequencing) with DNA-
DNA contact data obtained from genome-wide chromosome conformation capture (Hi-C) experiments. 
We exploited strong ubiquitous features of 3D-architecture of eukaryotic genomes, to order and scaffold 
the assembled fragments. 
Using Pacbio sequencing technology we have sequenced the 427 genome to 100X coverage and obtained 
reads exceeding 50 kb in length, which were assembled into 321 contigs. These contigs were then 
clustered and positioned relative to each other based on 3D contact frequency, scaffolded and joined 
where possible. The resulting scaffold of the eleven chromosome genome has a size of ~40Mb, 30% larger 
than the reference genome, agreeing with karyotype predictions. Genome comparison shows that the 
gene-dense central regions of chromosomes are mostly conserved among strains with specific variations in 
the copy number of some gene families. However, interestingly, unlike Tb927 strain, the majority of Lister 
427 chromosomes have extremely long hemizygous subtelomeric regions. These regions contain gene 
arrays coding for variant surface proteins and can comprise most of a chromosome, indicating that T. 

brucei devotes a very large part of its genome to maintain its antigenic variation repertoire. 
The availability of the Lister 427 genome will provide a better platform on which to study gene function 
and variation. 
 
WS1-P3 

VSG expression site silencing induces stumpy stage formation and vector competence in African 

trypanosomes 

H. Zimmermann1, C. Batram1, N. G. Jones1, I. Subota1, M. Engstler1 
1Julius-Maximilians-Universitaet Wuerzburg, Lehrstuhl für Zell- und Entwicklungsbiologie, Wuerzburg, 

Germany 

In bloodstream form Trypanosoma brucei, the causative agent of African sleeping sickness, high-level 
expression of the variant surface glycoprotein (VSG) is essential for the parasite’s survival, in vivo as well as 
in vitro. Only one VSG gene is expressed at a time in a monoallelic fashion from one of 15 telomeric 
expression sites (ES). Switching vsg expression by means of activation of a different ES provides an 
effective mechanism to evade the host immune response. Although it has become clear that chromatin 
remodeling plays a major role in ES regulation, little is known about the mechanisms ensuring monoallelic 
expression of vsg. Here, we provide evidence for the existence of a feedback mechanism, in which the 
level of VSG expression itself regulates ES activity. Any increase in the amount of VSG mRNA immediately 
triggers events leading to temporary ES silencing by chromatin remodeling. This epigenetic switch not only 
induces cell cycle attenuation, but also developmental competence. We now show that induced ES 
silencing can bypass the canoncial trypanosome differentiation pathway rendering trypanosomes fully 
infective for the transmitting tsetse fly. The molecular mechanisms will be discussed.  
 
WS1-P4 

Nucleosome positioning and DNA sequence-mediated RNA polymerase II transcription initiation in 

Trypanosoma brucei 

C. Wedel1, R. Derr1, K. Foerstner1, T. N. Siegel1 
1University Wuerzburg, Research Center for Infectious Diseases, Wuerzburg, Germany 

The dynamic organization of chromatin plays a central role in gene regulation as well as in other essential 
cellular processes. As the dense packaging of DNA into nucleosomes occludes access to DNA and thereby 
provides an important level of genome regulation, it is of general interest to understand the mechanisms 
generating nucleosome positioning. Genome-wide nucleosome mapping revealed a high degree of order 
in nucleosome positioning in several species. Especially the chromatin organization around transcription 
start sites and intron-exon boundaries is remarkably well-defined. However, even today it remains unclear 
how this precise positioning is regulated across the genome. 
Here we performed genome-wide nucleosome mapping using a high-resolution ChIP protocol followed by 
paired-end next-generation sequencing in Trypanosoma brucei. 
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In T. brucei no RNA polymerase II promoter motifs have been identified so far and our nucleosome 
positioning data suggest that well-defined nucleosome depleted regions are absent at sites of RNA 
polymerase II transcription initiation. However, in a series of systematic DNA sequence duplication 
experiments, we show for the first time that the sequence elements found at RNA polymerase II 
transcription start sites are sufficient to initiate transcription. 
In addition, and similar to other eukaryotes, our analysis revealed the presence of nucleosome-depleted 
regions at splice sites. Splicing of polycistronic pre-RNA in T. brucei occurs in trans and we find each gene 
to be preceded by a nucleosome-depleted region, localizing to sequence elements important for efficient 
splicing. Furthermore, we find the extend of nucleosome depletion to correlate with gene expression. 
Our study reveals specific DNA elements to affect RNA polymerase II transcription initiation and chromatin 
structures at splice sites, thus pointing to a structural connection of chromatin organization and gene 
expression T. brucei. 
 
WS1-P5 

Epigenetic control of gene expression during Plasmodium falciparum gametocyte development and 

transmission to the mosquito 

M. Kiesow1, C. J. Ngwa1, J. Möcking1, L. M. Altenhofen2, M. Filarsky3, T. Voss3, M. Llinás2, G. Pradel1 
1RWTH Aachen University, Cellular and Applied Infection Biology, Aachen, Germany 
2Penn State University, Department of Biochemistry and Molecular Biology & Center for Malaria Research, 

Pennsylvania, United States 
3Swiss Tropical and Public Health Institute, Department of Medical Parasitology and Infection Biology, 

Basel, Switzerland 

Transmission of malaria from the human to the mosquito is mediated by sexual precursor cells, the 
gametocytes. Gametocytes are considered prime targets for transmission-blocking intervention strategies, 
because they are the only stages, which can cause an infection in the mosquito and which therefore are 
essential for the spread of malaria. Recently, the importance of epigenetic control mechanisms during 
gene regulation has been demonstrated for the asexual blood stages of the human malaria parasite P. 

falciparum. However, little is known about epigenetic gene regulation during gametocyte development 
and gametogenesis. An essential part of epigenetic control mechanisms includes histone modifications on 
chromatin structures including histone methylation, acetylation and deacetylation, which is mediated by 
histone methyltransferases (HMTs), histone acetyltransferases (HATs) and histone deacetylases (HDACs), 
respectively. We here aimed to investigate the role of epigenetic regulation of gene expression in P. 

falciparum gametocytes during maturation and following transmission to the mosquito. To determine the 
effect of epigenetic control on gametocyte development and activation, inhibitors of histone-modifying 
enzymes were tested by chemical loss-of-function studies, using inhibitors CPTH2, Bix-01294, TSA and 
SAHA. The results show a severe impairment of gametocyte development and a moderate effect on 
gametogenesis. Microarray-based transcriptome studies following treatment of immature, mature and 
activated gametocytes for 1 hr and 6 hrs with the respective inhibitors identify profound transcriptional 
effects on the expression of genes associated with cell cycle, gene regulation and protein export. We also 
show a significant histone hyperacetylation of sites H3K9 and H4 (K5/K8/K12/K16) following treatment of 
immature and mature gametocytes with the HDAC-inhibitor TSA. These studies indicate that epigenetic 
control of gene expression by histone modifications plays a significant role during gametocyte 
development and gametogenesis. Therefore, histone-modifying HMTs, HATs and HDACs of P. falciparum 
represent promising targets for transmission-blocking intervention strategies. 
 
WS1-P6 
Pleiotropic roles of the Plasmodium berghei RNA binding protein UIS12 for successful parasite 

maturation in the mosquito vector 

 
Author requests his/her abstract not to be published. 
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Workshop II: Immunology in helminth infections 

 

WS2-P1 

A new role for the NOD2-receptor: NOD2 deficiency leads to an impaired early immune response during 

the skin stage of Litomosoides sigmodontis infection 

J. Ajendra1, S. Specht1, S. Ziewer1, K. Pfarr1, A. Schiefer1, T. Kufer2, A. Hoerauf1,3, M. P. Hübner1 
1Institute for Medical Microbiology, Immunology and Parasitology, University Clinic, Bonn, Germany 
2Institute of Nutritional Medicine, University Hohenheim, Stuttgart, Germany 
3German Centre for Infection Research (DZIF), Partner site Bonn-Cologne, Bonn, Germany 

The NOD2 receptor is a widely spread intracellular pattern recognition receptor that is activated by 
muramyl-dipeptide (MDP), a bacterial cell wall component, triggering NFκB-induced pro-inflammatory 
responses. Since most human pathogenic filariae as well as the rodent filariae Litomosoides sigmodontis 

(L.s.) harbor the essential endosymbiotic bacteria Wolbachia that synthesize lipid II, which contains MDP, 
we investigated the role of the NOD2 receptor during L.s. infection. 
Natural infection of NOD2-/- mice with the filarial nematode L.s. resulted in a significantly increased worm 
burden compared to wild-type (WT) controls at early time points of infection. While the immune response 
at the site of infection was not impaired in NOD2-/- mice, we found that the NOD2 receptor was essential 
during the skin stage of infection. Significantly reduced frequencies of neutrophils in the skin were 
observed three hours post intradermal injection of crude worm extract (LsAg) and in the blood 24h after 
natural infection with L.s.. Gene expression analysis from the skin further demonstrated that three hours 
after injection of L3 larvae, the expression of genes associated with neutrophils was significantly down 
regulated in NOD2-/- mice compared to WT controls. This impaired neutrophil recruitment may mediate 
the increased worm burden in NOD2-/- mice, as neutrophil depletion before natural L.s. infection increased 
the worm recovery in WT, but not NOD2-/- animals. 
This study demonstrates for the first time a protective role for a NOD-like receptor during helminth 
infection. The NOD2 receptor is required for the recruitment of neutrophils to the skin in response to 
incoming infective larvae and therefore plays a decisive initiating role in the establishment of a protective 
immune response. 
 
WS2-P2 

Features of IL10 producing T cells in enteric nematode infections 

S. Rausch1, N. Affinass1, S. Hartmann1 
1Freie Universität Berlin, Institut für Immunologie, Berlin, Germany 

Introduction: The cytokine IL-10 is critically involved in intestinal immune homeostasis and the regulation 
of inflammatory responses to enteric pathogens. Besides Foxp3+ regulatory T cells and Foxp3neg Tr1 cells 
prone for IL-10 production, Th2 and Th1 cells are able to produce large amounts of IL-10. The T cell sources 
and kinetics of IL-10 production as well as the role of T cell-derived IL-10 in limiting immunopathology 
during enteric nematode infection are insufficiently characterized. 
Objectives: We elucidated the nature of IL-10 producing T cells during enteric nematode infection using IL-
10-β-lactamase reporter (ITIB) mice enabling for the characterisation of IL-10 producing cells ex vivo. 
Materials & Methods: C57BL/6 and ITIB mice were infected with the enteric nematode Heligmosomoides 

polygyrus. IL-10 production was surveyed during the early, acute and chronic stage of infection by flow 
cytometry. 
Results: Mice infected with H. polygyrus expectedly increased IL-10 production in mesenteric lymph 
nodes, spleen and small intestine. In vitro stimulation and ex vivo analysis of ITIB CD4+ T cells suggested 
that Foxp3+ Tregs were the dominant IL-10 source throughout the course of infection. GATA-3+IL-10+ Th2 
cells transiently increased in lymphoid organs, but were a poor IL-10 source in the infected intestine. 
Furthermore, IL-10 production by Th2 cells waned with the infection progressing to the chronic stage and 
the acquisition of a more terminally imprinted Th2-phenotype characterized by expression of IL-13 and IL-
5. IL-10 production by Th1 cells was not affected by the nematode infection. Surprisingly, in both infected 
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and naïve mice, a significant fraction of IL-10+ CD4+ T cells could not be attributed to the Th2, Treg or Th1 
lineage and also largely lacked the expression of the Tr1-associated markers LAG-3 and CD49b. 
Conclusion: Treg and Th2 cells represent major IL-10 sources during enteric nematode infections. 
However, also non-Th1/2/reg T cells may also constitute a source for IL-10 in naïve and infected mice. The 
IL-10 competence of Th2 cells depends on their localization, the stage of infection and decreases with 
progression to late stage Th2 effector cells. 
 
WS2-P3 

Intestinal nematode infection drives highly functional tissue resident Th2 memory cells 

S. Steinfelder1, S. Hartmann1 
1Freie Universität Berlin, Veterinary Medicine, Berlin, Germany 

Introduction: The intestinal nematode Heligmosomoides polygyrus is a natural parasite of mice and 
characterized by a strong Th2 response in the mucosal tissue in the acute phase of infection. Protection 
against reinfection is mediated by the concerted action of alternatively activated macrophages, H. 

polygyrus-specific IgG, CD4+ T cells and IL-4. 
Objective: We aimed to analyse in which tissues Th2 memory CD4+ T cells reside, how they are maintained 
in the absence of infection and how they are reactivated. 
Methods: Mice were infected with 200 infective L3 larvae and treated with pyrantel pamoate in the acute 
phase to clear the infection. After 6-12 weeks CD4+ T cells were isolated from various local and systemic 
immune compartments and restimulated with antigen, polyclonal TCR-stimuli or tissue-derived cytokines. 
Results: While GATA3+ Th2 memory cells are only a minor compartment in spleen and bone marrow, 
highly functional Th2 memory cells accumulate in the lamina propria and the peritoneum representing up 
to 50% of all CD4+ T-lymphocytes. They are characterized by expression of CD69 and T1/ST2 and readily 
produce Th2 cytokines upon stimulation. 
Conclusion: Peritoneum and lamina propria act as primary reservoirs for Th2 memory cells. Their unique 
role in immune protection should be investigated in more detail to understand differences in memory 
responses in susceptible and resistant mouse strains. 
 
WS2-P4 

Th2/Th1 hybrid cells: A multifunctional subset in nematode infected patients 

C. Bock1, S. Rausch1, M. Breloer2, S. Babu3, S. Hartmann1 
1Freie Universität, Institute of Immunology, Veterinary medicine, Berlin, Germany 
2Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany 
3National Institute for Research in Tuberculosis, Chennai, India 

Introduction: Infection with the intestinal threadworm Strongyloides stercoralis is an underestimated 
health risk as the disease is usually asymptomatic in immune competent individuals, but often exhibits 
devastating effects in immunocompromised patients. When untreated the infection may be maintained a 
lifetime due to autoinfection. The role of CD4+ T cells, their cytokine response patterns and antibody 
responses is poorly defined. 
Objectives: We aimed to functionally characterize the T cell response in patients infected with S. 

stercoralis. In particular, we asked whether Th2/Th1 hybrids, a subset of CD4+ T cells that we recently 
characterized in nematode infected mice as cells co-expressing the Th2 and Th1 lineage-defining 
transcription factors GATA-3 and T-bet as well as Th2 and Th1 cytokines, occur in nematode infected 
patients. 
Material & Methods: Blood samples from 36 patients mono-infected with S. stercoralis and 41 healthy 
control individuals in an endemic region in South India were analyzed by flow cytometry for expression of 
GATA-3, T-bet and the associated cytokines IL-4, -13, -5 and IFN-γ. Blood leukocyte populations and 
antibody titers were quantified. 
Results: S. stercoralis-infected patients showed a significant increase in GATA-3 and IL-13 expressing cells 
compared to uninfected controls. Interestingly, a substantial fraction of CD4+ T cells co-expressed IFN-γ 
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and IL-4/IL-13. Remarkably, human Th2/Th1 hybrids differed from their murine counterparts by expressing 
T-bet and high levels of IFN-γ, but very low levels of GATA-3. Furthermore, Th2/Th1 hybrids were 
restricted to the IL-4, -13 producing population, while IL-5+ Th2 cells uniformly expressed high levels of 
GATA-3 and no IFN-γ.  
Conclusions: S. stercoralis infected patients mount a Th2 response. Th2/Th1 hybrids previously detected in 
murine nematode infections also occur in humans. Further studies assessing the differential programming 
of murine and human Th2/Th1 hybrids as well as their contribution to the outcome of nematode infections 
are under way. 
 
WS2-P5 

Immunomodulatory molecules secreted by Echinococcus multilocularis larvae 

J. Nono1, M. Lutz1, K. Brehm1 
1Julius-Maximilians-Universität Würzburg, Institut für Hygiene und Mikrobiologie, Würzburg, Germany 

Alveolar echinococcosis (AE), caused by the metacestode larval stage of the tapeworm E. multilocularis, is 
associated with a potentially parasitocidal, Th1 dominated immune response in early phases of the 
infection, followed by a switch to a permissive Th2 immune response and immunosuppression in sensitive 
hosts. We previously demonstrated that excretory/secretory (E/S) products of Echinococcus larvae induce 
apoptosis and tolerogenic phenotypes in host dendritic cells, which might contribute to early parasite 
establishment. Here we show that E/S from early infective stages induce the secretion of interferon-γ, a 
key cytokine of Th1 responses, by host CD4+ Tcells. Within the respective E/S fraction we identified EmTIP, 
an ortholog of mammalian Tcell immunomodulatory protein, as being responsible for the induction of IFN-
γ release by Tcells. Interestingly, EmTIP proved to be necessary for the development of metacestode 
vesicles from parasite stem cells, indicating that the early Th1 response is an unwanted by-product of early 
parasite establishment, evoked by the release of EmTIP to guide proper parasite development. The E/S 
fraction of late (chronic) parasite stages, on the other hand, induced the conversion of CD4+ Tcells to 
Foxp3+ Treg and the release of IL-10 by Tcells, both hallmarks of immunosuppression. In the respective E/S 
fraction we identified EmACT, an ortholog of mammalian Activin A. Like human Activin A, recombinantly 
expressed EmACT promoted Treg conversion and the release of IL-10 by CD4+ Tcells, indicating that it is 
the major component of metacestode E/S that mediates immunosuppressive activities. Finally, we 
demonstrate in in vivo infection experiments that metacestode tissue locally expands Foxp3+ Treg when 
intraperitoneally injected into mice, indicating that this cell type is also expanded in vivo during parasite 
establishment. Taken together, our data provide a first clue to explain early Th1 dominated immune 
responses in AE and identified an important immunosuppressive cytokine released by Echinococcus larvae. 
Since EmTIP and EmACT exert activities similar to their mammalian orthologs, our data also provide 
additional evidence for host-parasite communication in helminth infections via evolutionarily conserved 
signaling molecules. 
 
WS2-P6 

Filarial/retrovirus coinfection in mice is associated with defective virus-specific humoral response and 

higher viral loads  

W. Hartmann1, K. K. Dietze2, D. K. Koudaimi2, M. Breloer1,2, U. Dittmer2 
1Bernhard Nocht Institute for Tropical Medicine, Helminth Immunology, Hamburg, Germany 
2University of Duisburg/Essen, Institute for Virology, Essen, Germany 

Worldwide more than 2 billion people are infected with helminths. Coinfections with viruses or bacteria 
are rather common due to the geographical overlap of these pathogens in developing countries. Thereby, 
helminth and virus infection induce and are controlled by opposing immune responses. Virus infections 
skew the immune response towards a proinflammatory type 1 immune response while helminths strongly 
polarize the immune response towards a type 2 cytokine response. Furthermore, helminths actively 
suppress the immune system of their hosts to avoid their expulsion. This helminth-induced 
immunomodulation might spill over to unrelated antigens. We have previously shown that infection with 
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the filarial nematode Litomosoides sigmodontis (Lito) suppressed humoral responses to model antigen 
immunizations, vaccine-induced expansion of Plasmodium berghei-specific CD8+ T cells and expansion of 
OVA-specific CD4+ T cells in mice. Here, we analyse the impact of concurrent Lito infection on the outcome 
of a virus infection using a filarial/retrovirus coinfection model. C57BL/6 mice were first infected for 14 
days with Lito and subsequently with the murine retrovirus, Friend virus (FV). We monitored the course of 
FV infection at day 20 and day 35 post virus infection and analyzed the virus-specific immune response. 
Coinfected mice showed a more severe pathology of FV infection indicated by enhanced splenomegaly 
and higher viral loads in spleen, bone marrow und lymph nodes. Thereby the numbers of virus-specific 
cytotoxic CD8+ T lymphocytes (CTL), quantified by tetramer staining, were alike in FV only and FV/Lito 
coinfected mice. Cytokine response of CTLs, activation of T helper cells and induction of regulatory T cells 
of coinfected mice resembled FV only infected mice rather than Lito only infected mice. However, 
coinfected mice showed a reduced FV-specific humoral response. FV-binding IgG2b and IgG2c, quantified 
by ELISA, and FV-neutralizing antibodies, quantified by an complement-requiring neutralization assay, 
were reduced in Lito/FV coinfected mice compared to FV only infected mice. In summary, our results 
suggest that although Lito/FV coinfected mice mount an unchanged CTL response, Lito infection interferes 
with control of FV by suppressing the FV-specific antibody response. 
 
Plenary Session 1: Exosome-like vesicles in parasite biology 

 
PL1-1 

Small non-coding RNAs and Leishmaniasis 

U. Lambertz1,2,3, M. Ovando1,2,3, E. Vasconcelos1,2,3, L. Colineau1,2,3, P. Unrau1,2,3, P. Myler1,2,3, D. Nandan1,2,3, 
N. E. Reiner1,2,3 
1University of British Columbia, Vancouver, Canada 
2Simon Fraser University, Burnaby, Canada 
3Seattle Biomedical Research Institute, Seattle, WA, USA, Canada 

Introduction: Recently, we identified a novel, exosome-based secretion pathway in leishmania. In addition 
to protein cargo, we found leishmania exosomes to contain predominantly small RNAs, the functional 
importance of which is unknown. 
Objectives: The research reported here was intended to address whether small noncoding RNAs (ncRNAs) 
may be involved in leishmania pathogenesis. 
Methods: Total RNA was purified from leishmania exosomes and subjected to MiSeq Illumina sequencing. 
In parallel, we purified total RNA from human macrophages infected with L. donovani and profiled miRNA 
expression using the Nanostring nCounter Human v2 miRNA Expression Assay. 
Results: Deep sequencing showed that leishmania exosomes are enriched in small ncRNAs with particular 
enrichment of rRNAs, intact tRNAs as well as tRNA-derived RNA fragments (tRFs). These small ncRNAs 
were efficiently delivered to host macrophages by leishmania exosomes. Furthermore, when introduced 
into cells directly, leishmania tRFs brought about specific changes in macrophage protein expression. 
Nanostring miRNA profiling of human macrophages infected with leishmania showed global 
downregulation of host cell miRNAs, not explained by reduced abundance of Drosha or Dicer. 
Discussion and Conclusions: Based upon these findings, we propose two hypotheses. The first is that 
leishmania ncRNAs (L-ncRNAs) function as novel pathogen effectors. For example, this might involve 
hijacking the host RNAi pathway where L-ncRNAs act in a miRNA-like fashion to modulate expression of 
host target mRNAs, performing de facto cross-kingdom RNAi. Alternatively, L-ncRNAs may interact with 
other host RNAbinding proteins such as the RNA-specific TLRs -3 or -7, or double-stranded RNA activated 
protein kinase R, thereby disrupting their function. Our second hypothesis is that inhibition of macrophage 
miRNA expression in leishmania infected macrophages is a novel virulence strategy that involves targeting 
regulatory nodes in the RNAi pathway. Validation of either or both of these hypotheses will establish that 
cross-kingdom RNAi is a novel virulence paradigm for a major eukaryotic pathogen of humans. 
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PL1-2 

Extracellular vesicles in malaria parasites: role in cellular communication between parasites and with 

the host 

M. Marti1 
1Harvard School of Public Health, Department of Immunology and Infectious Diseases, Boston, United 

States 

Malaria remains one of the great public health challenges worldwide, particularly in Sub-Saharan Africa. 
The clinical outcome of individuals infected with Plasmodium falciparum parasites depends on many 
factors including host systemic inflammatory responses, parasite sequestration in tissues and vascular 
dysfunction. Production of pro-inflammatory cytokines and chemokines promotes endothelial activation 
and recruitment and infiltration of inflammatory cells, which in turn triggers further endothelial cell 
activation and parasite sequestration. Inflammatory responses are triggered in part by bioactive parasite 
products such as hemozoin and infected red blood cell-derived extracellular vesicles (infected RBC-derived 
EVs). Our ongoing work demonstrates that such EVs contain functional miRNA-Argonaute 2 complexes 
that are derived from the host red blood cell. Moreover, we show that EVs are efficiently internalized by 
endothelial cells, where the miRNA-Argonaute 2 complexes modulate target gene expression. These 
findings suggest that EVs contribute to vascular dysfunction observed during malaria infection. In parallel, 
ongoing work in our lab demonstrates that EVs are transferred between infected RBCs and are involved in 
cellular communication within the parasite population, thereby modulating the production of transmission 
stages. 
 
Workshop III: Diagnosis, epidemiology and emerging infections 

 
WS3-P1 

Seasonality in the proportions of domestic cats shedding Toxoplasma gondii or Hammondia hammondi 

oocysts is associated with climate factors  

G. Schares1, M. Ziller1, D. C. Herrmann1, M. V. Globokar2, N. Pantchev2, F. J. Conraths1 
1Friedrich-Loeffler-Institut, Bundesforschungsinstitut für Tiergesundheit, Greifswald- Insel Riems, Germany 
2Vet Med Labor Gmbh, Ludwigsburg, Germany 

A previous study on domestic cats in Germany and neighboring countries suggested seasonality in 
shedding Toxoplasma gondii oocysts. The aim of the present study was to elucidate whether this 
seasonality in shedding could be explained by climate effects and whether differences between years in 
the proportions of cats shedding oocysts could also be explained by climate factors. To this end, a long-
term study over a period of 55 months in domestic cats for T. gondii and Hammondia hammondi oocysts 
was performed and the results compared with climate data. Using species-specific polymerase chain 
reactions T. gondii oocysts were identified in 0.14% (84/61224) and H. hammondi in 0.10% (61/61224) of 
the samples. Parasitological results showed that T. gondii oocysts are predominantly observed from 
summer to autumn, while H. hammondi oocysts were mainly found during autumn and winter. In 
statistical analyses using climate data, even differences in parasitological findings between years could be 
partially modelled using monthly temperature, North Atlantic Oscillation index (NAO) and precipitation. Of 
the three climate variables analysed, precipitation as an explanatory variable had the lowest impact in the 
statistical models while those taking only temperature and NAO into account were sufficiently predictive. 
Interestingly, time lags between the climatic event and the parasitological findings had to be implemented 
in all models. For T. gondii, NAO with a time lag of 7 months and temperature with a time lag of 2 months 
had the best predictive value. In contrast, NAO with a time lag of 11 months and temperature with a time 
lag of 6 months were optimal for predicting the seasonality of H. hammondi. These results suggest 
prominent differences in the life cycles of the two closely related parasites. Previous findings showed that 
H. hammondi lack avian hosts in contrast to T. gondii and the coincidence in the periods of high abundance 
of birds and high proportions of cats shedding T. gondii suggest that birds may play an important role in 
the epidemiology of this infection. The result that NAO is an important variable in modelling variations in 
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the proportion of cats shedding T. gondii and H. hammondi over the year is an indication that global 
warming may also influence the infection risk of animals and humans with T. gondii and H. hammondi. 
 
WS3-P2 

Epidemiology and genetic characterization of Giardia spp. infections in wild rodents in Germany 

C. Klotz1, Y. Helmy1, N. Kratzmann2, S. Schmidt2, U. Rosenfeld2, S. Fischer2, D. Reil3, R. Ulrich2, T. Aebischer1 
1Robert Koch-Institut, Fachgebiet 16, Berlin, Germany 
2Friedrich-Loeffler-Institut, Institute for Novel and Emerging Infectious Diseases, Greifswald - Insel Riems, 

Germany 
3Julius Kuehn-Institut, Institute for Plant Protection in Horticulture and Forests, Muenster, Germany 

Infections with protozoan parasites of the genus Giardia are ubiquitous in humans, domestic animals and 
wildlife. Giardia duodenalis (syn. G. intestinalis, G. lamblia) is considered as a species complex that consists 
of at least eight distinct phylogenetic sub-groups (referred to as assemblages A-H) and infecting a wide 
range of mammalian hosts. Assemblages A and B infect a wide range of mammals, including humans and 
rodents, thus are considered potentially zoonotic. Other assemblages show a much more limited host 
range, e.g. assemblage G which is found in rodents only? Rodents can be additionally infected with G. 

muris and G. microti. Thus, rodents can be infected with at least five phylogenetically distinct Giardia 

groups. 
In the current study we aim at epidemiological and genetic characterization of Giardia spp. infections in 
wild rodents in Germany. We analyzed 581 fecal samples from wild rodents sampled in five distinct regions 
of Germany. Samples were screened for the presence of Giardia spp. by immunofluorescence microscopy, 
real-time PCR and conventional semi-nested PCR and subsequent sequence analysis at the SSU RNA locus. 
Further typing attempts have been done by PCR and sequencing targeting parasite beta-giardin (BG) and 
glutamate dehydrogenase (GDH) genes. 
Almost all animals belonged to one of the three genera Apodemus (16%), Microtus (31%) or Myodes (52%). 
Analysis of the results of all detection methods revealed a significantly lower Giardia prevalence in 
Apodemus (range: 26%-43%) compared to Myodes (range: 63%-91%) and Microtus (range: 80%-94%), 
respectively. In addition, the prevalences differed between sampled localities. SSU RNA gene locus-based 
typing revealed that Microtus and Myodes were predominantly infected with G. microti, but Apodemus 
with G. muris. Potentially zoonotic G. duodenalis assemblage A was only detected in three animals, 
assemblage B in one animal. Rodent-restricted G. duodenalis G was not detected. The GDH and BG loci 
typing approaches are currently ongoing. 
In conclusion, Giardia spp. infections are highly prevalent in wild rodents in Germany. G. microti or G. 

muris predominate in different rodent genera. Infections with potentially zoonotic G. duodenalis 

assemblages appear very rarely. 
 
WS3-P3 

Bayesian modelling of factors potentially influencing the spatial distribution of Echinococcus 

multilocularis in foxes 

F. J. Conraths1, S. Schwarz1, A. Sutor1, L. Hoffmann1, V. Schmid1, A. Fröhlich1, C. Staubach1 
1Friedrich-Loeffler-Institut, Institut für Epidemiologie, Greifswald-Insel Riems, Germany 

Alveolar echinococcosis is considered one of the most dangerous autochthonous parasitic zoonoses in 
central Europe. The red fox (Vulpes vulpes) represents the main definitive host of Echinococcus 

multilocularis in Europe. 
To investigate the potential influence of environmental factors on the spatial epidemiology of E. 

multilocularis, 38,446 foxes were sampled in two German Federal States (Brandenburg and Thuringia) and 
the results of the parasitological examination linked to a geographic information system. The landscape 
composition per spatial unit was derived from a high-resolution land-survey vector database and 
supplemented by a digital elevation model. Data were analyzed using a hierarchical Bayesian model. 
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On the municipality level and with environmental data at higher resolution, the study confirmed results of 
previous work, in which we had utilized exact locations of foxes and micro-habitat data. Furthermore, the 
preference of infected foxes for open landscapes with pasture was demonstrated in both regions despite 
the different landscape characteristics. However, prediction of endemic areas was not possible alone on 
the basis of land-use classes in the study areas, while neighbourhood to an area with E. multilocularis 
infections in foxes was a good predictor for the occurrence of the parasite. 
We conclude that E. multilocularis is likely to spread to neighbouring areas more or less regardless of 
environmental factors that can influence the spatial distribution of the parasite, if the parasite is present in 
a region in Germany. 
 
WS3-P4 

The mitochondrial genome of Dirofilaria (Nochtiella) repens and comparison of sequences between 

different geographic origins 

E. Yilmaz1, M. Fritzenwanker2, N. Pantchev3, M. Lendner4, S. Wongkamchai5, D. Otranto6, I. Kroidl7, M. 
Dennebaum8, S. Ramünke1, R. Schaper9, G. von Samson-Himmelstjerna1, S. Poppert10, J. Krücken1 
1Freie Universität Berlin, Institute for Parasitology and Tropical Veterinary Medicine, Berlin, Germany 
2Justus-Liebig-University, Institute of Medical Microbiology, Giessen, Germany 
3IDEXX Laboratories, Ludwigsburg, Germany 
4Universität Leipzig, Institut für Parasitologie, Leipzig, Germany 
5Mahidol University, Department of Parasitology, Bangkok, Thailand 
6University of Bari , Department of Veterinary Medicine, Bari, Italy 
7University of Munich , Division of Infectious Diseases and Tropical Medicine, Munich, Germany 
8Heidelberg University Hospital, Section Clinical Tropical Medicine, Department of Infectious Diseases, 

Heidelberg, Germany 
9Bayer Animal Health GmbH, Monheim, Germany 
10University Medical Center, Hamburg-Eppendorf, Germany 

Introduction: Mitochondrial genome DNA (mtDNA) sequences of nematodes can provide important data 
for phylogenetic and population genetic analyses. The zoonotic parasite Dirofilaria repens is apparently 
extending its distribution range in Europe but this phenomenon is barely investigated in terms of 
migration patterns. 
Objectives: The study aimed to obtain the first D. repens mtDNA and compare genotypes from different 
geographic origins to enhance the understanding of filarial phylogeny and obtain potential markers for 
population genetic studies. 
Materials and Methods: Complete mtDNA sequences were obtained for adult worms from Italy (2), 
Kroatia and India by either PCR followed by Sanger sequencing or using Illumina HiSeq. A fragment of ~2.5 
kb was amplified from 42 canine blood samples (40 from Europe, two from Thailand). Sequences were 
annotated and phylogenetic analyses were conducted. 
Results: For the complete mtDNAs, the sequences from European D. repens were very similar while the 
sequence obtained from an Indian worm was more distantly related. The organization of the D. repens 
mtDNA is identical to that of other filaria encoding 2 rRNA and 12 proteins but lacking the atp8 gene 
present in most animal mtDNAs. The genes display a moderate nucleotide identity (i.e., from 84% to 92%) 
with those of D. immitis, with the 12S rRNA showing the highest and nadh2 the lowest conservation. The 
AT-rich control region (CR), located between the genes coiii and nadl4, shows the lowest nucleotide 
identity (i.e., 71% identity, 17% gaps) with the respective region of the D. immitis mtDNA. Comparison of 
the ~2.5 kb fragment including the CR showed a very high similarity between the 43 European samples and 
no hints for geographic structure. In contrast, the samples from India and Thailand were only distantly 
related to the European samples and genetic differences between these three samples were higher than 
those observed within Europe. 
Conclusions: Samples from the European D. repens population appears to be very closely related to each 
other while considerable differences are observed to South Asian populations. Inclusion of samples from 
additional regions such as Africa and Northern Asia as well as development of microsatellite markers for 
fine mapping would increase our understanding of the population genetics of D. repens. 
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WS3-P5 

Tungiasis in Rural Communities of Badagry Local Government Area, Lagos State, Nigeria  

A. Otubanjo1, E. Idowu1, F. Ifeoluwa1, N. Okorie1, B. Oke1 
1University of Lagos, Zoology, Lagos, Nigeria 

An epidemiological study was conducted to determine the prevalence and risk factors to tungiasis 
infection amongst 1030 randomly selected individuals in rural communities of Badagry Local Government 
Area of Lagos State, Nigeria. Hands, feet and other parts of the body were clinically examined for the 
presence of tungiasis and the number and location of lesions were recorded. The study also assessed the 
respondent’s knowledge, attitude and practice to tungiasis infection amongst the randomly selected 
individuals. Socio demographic profile of respondents revealed 40.7% were between 20-39 years, and 10% 
were elderly (>60 years), 78.8% of the sampled population were from Egun ethnic group and 26.6% of the 
sampled population were farmers. The clinical symptoms observed ranges from itching and oedema to 
desquamation of skin and loss of toenails. In total, 293 (28.4%) individuals were infected and there was 
significant difference in the prevalence between males and females (P<0.05) while age group 0-9 years had 
the highest prevalence of 81.1% (P>0.05). A total of 2515 lesion were observed, out of which 1660 were 
located on the toes and 808 on the sole. The most important risk factors identified were not using 
footwear regularly, and living in sandy floored rooms. Knowledge about the etiological agent of tungiasis 
and its transmission was high in surveyed communities as 97.8% of the surveyed population indicated to 
have experienced tungiasis at least once in their lifetime. Transmission of tungiasis was thought to be 
majorly related to local pigs (61.2%), sandy soil (39.6%), dirty environment (26.1%) and fish scale (8.6%), 
Surgical extraction of embedded sand fleas using unsterile needles, blades or any sharp object (61.5%) and 
application of kerosene (51.7%) were the most common treatment applied. Targeted health education and 
intervention measures addressing the associated risk factors need to be implemented in communities with 
high disease burden. 
 
WS3-P6 

Canine Dirofilaria Infections in Lithuania 

V. Sabūnas1,2, A. Paulauskas1, J. Radzijevskaja1, P. Sakalauskas1, L. Pažereckas1 
1Vytautas Magnus University, Biology, Kaunas, Lithuania 
2“Siaurio Snauceris” Small Animal Clinic, Veterinary, Kaunas, Lithuania 

Dirofilariasis is a group of zoonotic parasites infection caused by species of the genus Dirofilaria and 
transmitted by mosquitoes. Dirofilaria infections in Europe caused by D. immitis and D. repens. Parasites 

can infect wild and domestic canines, felines, and humans. Dogs are the main reservoirs. Climatic changes 
and an increase in the movement of reservoirs have an impact on the spread of dirofilariasis into 
previously non-endemic areas. However, the data on this zoonotic infection in Lithuania are still scare. 
Blood samples of 2180 randomly selected dogs presented in small animal clinic during 2014-2015 were 
investigated for filarial parasites. The species of the microfilariae and adult worm were determined on the 
basis of their morphometrical characteristics and the Diff-quick staining technique applied to blood smears 
and using Modified Knott’s test. For accurate identification of the filarial species we used PCR with pan-
filarial primers that amplify fragments of ITS2 region of rDNA from six different filariae species and species 
specific primers for amplification of COI gene of D. repens. Microfilariae were detected in blood smears of 
42 (1.6%) dogs, adult worm were found in subcutaneous tissue from 4 dogs. Sequence analysis confirmed 
D. repens in all of investigated samples. This is the first detection of D. repens in Lithuania. 
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Wolrkshop IV: Control of helminth infections 

 
WS4-P1 

Pathological manifestations in lymphatic filariasis correlate with lack of inhibitory properties of IgG4 

molecules on IgE-armed granulocytes.  

U. F. Prodjinotho1, C. von Horn1, A. Hoerauf1, T. Adjobimey1 
1University Hospital Bonn, Institute for Medical Microbiology, Immunology and Parasitology (IMMIP), 

Bonn, Germany 

Introduction: Helminth parasites are renowned for their capacity to dampen inflammation to support 
their own survival, thus generating a modified Th2 immune response characterized by the presence of 
regulatory cytokines and high plasma levels of the non-cytolytic antibody IgG4. This particular isotype is 
described in both helminth and allergy models to display anti-inflammatory properties. How IgG4 
molecules affect granulocytes activation and functions is still not well characterized. 
Objective: The present work aimed to clarify the mechanisms underlying the suppression of granulocytes’ 
functions by IgG/IgG4 in the physiopathology of Lymphatic filariasis 
Patients and Methods: Using isolated granulocytes and affinity purified IgG and IgG4 fractions from 
plasma of endemic normals (EN), lymphatic filariasis pathology patients (CP), asymptomatic 
microfilaraemic (MF+) and amicrofilaraemic (MF-) individuals from endemic regions in Ghana, we analyzed 
the impact of bulk plasma and IgG positive or negative fractions on IgE/IL-3 stimulated granulocytes by 
flow-cytometric analysis of CD66b/CD63/HLADR expression and ELISA assessment of histamine, eosinophil 
cationic protein and neutrophil elastase in culture supernatants. In addition, the ability of purified IgG4 
antibodies from patients to bind on granulocytes and the associated downstream intracellular signaling 
pathways were investigated by immunofluorescence and western blot. 
Results: Granulocytes activation and granules content release were significantly inhibited by plasma of EN 
and MF+ individuals. In contrast, no effect was observed with plasma of MF- and CP. This inhibitory 
capacity was abrogated upon depletion of IgGs from the plasma of MF+ individuals but persisted in IgG-
depleted plasma of EN. Interestingly, affinity-purified IgG4 molecules from EN, MF+ and MF-, but not those 
of CP, interact with FcγRI and FcγRII while significantly inhibiting granulocytes activation in a Src, AKT and 
MEK dependent mechanism.  
Conclusion: Our data indicate that, in infections with the filarial nematode Wuchereria bancrofti, MF+ 
individuals display IgG4 antibodies with potent inhibitory activities on granulocytes, whereas those of CP 
present no suppressive capacity, suggesting possible functional differences between IgG4 molecules. 
 
WS4-P2 

Antimicrobial activities of secreted products of intestinal parasitic nematodes 

A. Midha1, J. Schlosser1, J. Lory1, K. Janek2, S. Günther3, K. Tedin3, S. Hartmann1 
1Freie Univeristät Berlin, Instititute for Immunology, Berlin, Germany 
2Charité - Universitätsmedizin Berlin, Institute of Biochemistry, Berlin, Germany 
3Freie Univeristät Berlin, Institute for Microbiology and Epizootics, Berlin, Germany 

Introduction: Antibiotic resistance in pathogens resulting in less effective antibiotics poses a severe threat 
to human and animal health, highlighting the urgency for the development of novel antimicrobials. 
Antimicrobial peptides (AMPs) are the first line of defense in many multicellular organisms. In addition to 
immunomodulatory functions, AMPs exhibit broad antimicrobial activity through interaction with 
microbial membranes in the absence of acquired resistance. As shown in Caenorhabditis elegans and 
Ascaris suum, both free-living and parasitic nematodes mount innate immune responses to bacterial 
stimuli by upregulation of AMPs. We hypothesize that tissue migrating life stages of parasitic nematodes 
release antimicrobial factors that interfere with the host microbiota and modulate host responses, 
preventing bacterial translocation and overt inflammatory responses due to induced tissue damage. 
Objectives: To determine the full spectrum of AMPs released by different life stages, we test excreted and 
secreted products (ESPs) from adults and larvae for antimicrobial activity. 
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Materials & Methods: ESPs are collected from ex vivo cultured nematodes (A. suum, Trichuris suis, 

Heligmosomoides polygyrus), fractionated by adsorption chromatography and methanol gradient elution, 
and tested for antimicrobial activity. Those fractions demonstrating antimicrobial activity are then 
subjected to peptide sequencing by liquid chromatography-tandem mass spectrometry. 
Results: Radial diffusion assay with fractionated ESPs demonstrate broad antimicrobial activity against 
gram+ and gram- bacteria. First results from peptide sequencing revealed the presence of A. suum anti-
bacterial factor epsilon (ASABF-ε) in larval A. suum ESPs.  
Conclusion: Preliminary results indicate nematode ESPs possess potent antimicrobial activity. 
Furthermore, this is the first report of ASABF-ε present in larval A. suum ESPs. which has thus far only been 
detected at the transcriptional level in tissues of in vitro cultivated adult A. suum after bacterial challenge. 
Ongoing efforts are aimed at characterizing the mechanisms of ASABF-ε in interference with invasion and 
replication of pathogenic bacteria as well as characterizing additional factors responsible for observed 
antimicrobial activities of nematode ESPs.  
 
WS4-P3 

Immunogenetics of lymphatic filariasis: DNA polymorphism in PD-L2 and IL-10R genes 

G. Venugopal1, S. Steinfelder1, S. Hartmann1 
1Institute of Immunology,Veterinary Medicine, Freie Universität Berlin, Berlin, Germany 

Introduction: Lymphatic filariasis a parasitic infection caused by Wuchereria bancrofti, Brugia malayi or 
Brugia timori and can lead to pathologies like elephantiasis and hydroceles or asymptomatic infection. 
Previously it was shown that Brugia malayi microfilaria induces monocytes and macrophages to adopt a 
regulatory phenotype and function. Most importantly, the expression of IL-10, and programmed death 
ligands (PD-L1 and PD-L2) on monocytes lead to inhibition of CD4+ T cell responses. It is assumed that 
genetic factors play a major role in the heterogeneity of clinical outcomes in filarial infections. Therefore, 
understanding the contribution of host genetics to the clinical outcome of infection lead in the direction of 
single nucleotide polymorphisms (SNPs) analysis in endemic populations.  
Objective: The purpose of this study was to examine the association of selected SNPs in PD‐L1, PD-L2, 
IL‐10, IL‐10RA, and IL-10RB with disease outcome in patients with lymphatic filariasis in a South Indian 
population.  
Patients and methods: The following SNPs were selected for this study: IL-10 (rs3024496, rs1800872), IL-
10RA (rs3135932), IL-10RB (rs2834167), PD-L1 (rs2227982), and PD-L2 (rs7854413). To find possible 
associations between clinical outcome and SNPs, genotyping was performed using Light Cycler SNP FRET-
based analysis on 103 chronically infected patients and 106 endemic controls. Association tests were 
performed by using logistic or linear regression when appropriate, including sex, age and pathological 
status with the help of SNPStats and SPSS.  
Results: We have identified two polymorphisms, rs7854413 in PD-L2 and rs2834167 in IL-10RB, which are 
disproportionally distributed between the control and patient group, whereas no differences were found 
for the analysed SNPs in IL-10, IL-10RA and PD-L1. Most importantly, the SNP PD-L2 rs7854413, which 
leads to a amino acid exchange was strongly associated with an increased risk of developing chronic 
pathology (OR = 2.918, 95% CI = 1.001 - 8.505, p < 0.05). Conclusions: This data indicate that rs7854413 
and rs2834167 independently or in combination, might play a role in the susceptibility to disease outcome 
in filarial infection and further functional studies are needed to understand the immune mechanism 
involved. 
 
WS4-P4 

High throughput-compatible assessment of helminth vaccine candidate allergenicity using humanised 

basophil reporter cell lines 

E. A. Ali1, F. Ludolf2, D. Alanine1, O. Stretton1, N. Al-Barwary1, X. Wang3, C. Fitzsimmons4, D. W. Dunne4,  
R. Nakamura5, G. Oliveira2, M. J. C. Alcocer3, F. Falcone1 
1University of Nottingham, School of Pharmacy, Nottingham, Great Britain 
2Centro de Pesquisas René Rachou, Fundação Oswaldo Cruz - FIOCRUZ, Belo Horizonte, Brazil 
3University of Nottingham, School of Biosciences, Loughborough, Great Britain 
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4University of Cambridge, Department of Pathology, Cambridge, Great Britain 
5National Institute of Health Sciences, NIHS, Tokyo, Japan 

Background: Human infection with Schistosoma mansoni is known to correlate with a progressive increase 
of serum IgE levels. It is also known that increasing levels of parasite-specific IgE are associated with 
resistance to infection or post-treatment re-infection. Thus the molecular targets of the IgE response are a 

priori very promising vaccine candidates. There is however a major unsolved conundrum specific to the 
development of anti-helminthic vaccines, as vaccinating with an allergen bears the inherent risk of 
potentially inducing hazardous allergic reactions in sensitised individuals. 
Aim: Our aim was to develop a medium- to high-throughput amenable technology to screen for 
allergenicity of parasitic proteins, in an effort to understand the basis of resistance to (re-)infection and to 
increase vaccine safety. 
Results: Here, we demonstrate proof-of-principle of how two humanised rat basophil leukaemia (RBL) cell 
lines, expressing the human high affinity IgE receptor and stably transfected with different reporter genes, 
in combination with a cell-free in vitro translation system and a set of very stringent quality controls, can 
be used for assessment of allergenicity of S. mansoni antigens. This technology paves the way for high-
throughput, genome-wide assessment of S. mansoni antigen allergenicity - the Schistosoma Allergome.  
 
WS4-P5 

Assessment of possible elimination of Onchocerca volvulus in endemic communities of Nigeria after 16 

years of continuous ivermectin treatment  

D. O. Ojurongbe1, M. A. Adeleke2, A. A. Akindele1, L. O. Busari1, O. A. Adeyeba1 
1Ladoke Akintola University of Technology, Medical Microbiology and Parasitology, Osogbo, Nigeria 
2Osun State University, Department of Biological Science, Osogbo, Nigeria 

Introduction: Onchocerciasis is rated as the second leading infectious cause of blindness and Nigeria is 
estimated to have the highest burden in the world. For over two decades mass drug administration with 
ivermectin has been the corner stone for control. In 2010, WHO and the African Programme for 
Onchocerciasis Control (APOC) announced transition from onchocerciasis control to elimination by 2025 
for most Africa countries. 
Objectives: The objective of this study is to access the possibility of onchocerciasis elimination in Nigeria 
using clinical, parasitological and entomological indicators. 
Patients & Methods or Materials & Methods: Two skin snips were taken from the two iliac crests of 
consenting participants aged 5 -90 year and placed in flat-bottomed micro-titre plate wells filled with 
100μl normal saline. The emerged microfilariae (mf) were counted under 10x microscope objective. 
Clinical symptoms, ivermectin treatment and duration of stay in the community was obtained. Adult 
Simulium damnosum (black flies) complex were collected from 7:00hr to 18:00hr weekly for 5 months 
using collecting tubes. The flies were morphologically identified and dissected using dissecting microscope 
to detect O. volvulus. Questionnaires were administered to determine resident’s knowledge on the 
bioecology and socioeconomic burden. 
Results: A total of 1093 individuals (mean age 46.0 years; 665 females; 450 males) were microscopically 
examined for O. volvulus mf in 12 communities of Osun State Nigeria. 166 (15.2%) had mf detected in their 
skin snip. The prevalence of mf ranged from 2.1 to 33.3% (p = 0.001) with an overall prevalence of 15.2%. 5 
(41.7%) communities had a prevalence ≥20%. Community Microfilaria Load (CMFL) of O. volvulus showed 
significant inter-community variations and all the communities had less than one mf per skin snip. A total 
of 444 flies were collected and identified as forest species of S. damnosum complex. None of the flies were 
infected with O. volvulus. The knowledge of the residents on black flies in the community was significant 
high (p 
Conclusion: The results revealed low prevalence of onchocerciasis in the study area. The zero infectivity in 
the black flies indicates zero transmission of Onchocerca parasite. The results signifies the possibility of 
onchocerciasis elimination in the study area. 
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WS4-P6 

Screening of the Open Source Malaria Box Reveals a Novel Potential Drug Candidate for the Treatment 

of Alveolar Echinococcosis 

R. Rufener1, M. Spiliotis1, B. Gottstein1, A. Hemphill1, B. Stadelmann1 
1Institute of Parasitology, University of Bern, Vetsuisse Faculty, Bern, Switzerland 

The metacestode (larval) stage of the tapeworm Echinococcus multilocularis causes alveolar 
echinococcosis (AE), a very severe and incurable disease. To date, benzimidazoles such as albendazole and 
mebendazole are the only approved chemotherapeutical treatment options. Benzimidazoles inhibit 
metacestode proliferation, but are parasiticidal. Thus, benzimidazoles have to be taken a lifelong, can 
cause adverse side effects such as hepatotoxicity, and are ineffective in some patients. We here describe a 
newly developed screening cascade for the evaluation of the in vitro efficacy of new compounds that 
includes assessment of parasiticidal activity. The Malaria Box from MMV (Medicines for Malaria Venture), 
comprised of 400 commercially available chemicals that show in vitro activity against Plasmodium 

falciparum, was repurposed. Primary screening was carried out at 10 µM by employing the previously 
described PGI assay, and resulted in the identification of 24 compounds that caused physical damage in 
metacestodes. Seven out of these 24 drugs were also active at 1 µM. Dose-response assays revealed that 
only 2 compounds, namely MMV665807 and MMV665794, exhibited an EC50 below 5 µM. Assessments 
using human foreskin fibroblasts and Reuber rat hepatoma cells showed that the salicylanilide 
MMV665807 was less toxic for these two mammalian cell types than for metacestodes. The parasiticidal 
activity of MMV665807 was then confirmed using isolated germinal layer cell cultures as well as 
metacestode vesicles by employing viability assays and its effect on metacestodes was evaluated by 
electron microscopy. However, both oral and intraperitoneal application of MMV665807 to mice 
experimentally infected with E. multilocularis metacestodes did not result in any reduction of the parasite 
load.  
 
Workshop V: Biochemistry and cell biology 

 
WS5-P1 

Functional analysis of nitroreductases from the intestinal parasite Giardia lamblia 

J. Müller1, N. Müller1 
1Institut für Parasitologie, Bern, Switzerland 

Giardia lamblia is a common intestinal protozoan that causes diarrhoea in humans and animals worldwide. 
Currently, compounds with nitro groups like the nitroimidazole metronidazole and the nitrothiazolide 
nitazoxanide are used for chemotherapy against giardiasis. We are investigating the role of two 
nitroreductases, GlNR1 and GlNR2, in the metabolism of nitro compounds. Both NRs have a ferredoxin 
domain at their N-terminal end and are homologous to NRs from bacteria and archaebacteria from where 
they may have been acquired by horizontal gene transfer. By affinity chromatography, GlNR1 has been 
identified as a nitazoxanide binding protein. GlNR1 is downregulated in nitazoxanide and metronidazole 
resistant Giardia lines. Giardia and E. coli overexpressing GlNR1 are more susceptible to nitro compounds 
than wildtype strains. Although highly similar to GlNR1, GlNR2 has a different functionality. 
Overexpression of GlNR2 leads to a higher resistance to nitro compounds. Recombinant GlNR2, but not 
GlNR1, fully reduces 7-nitrocoumarin to 7-aminocoumarin. Moreover, both enzymes specifically use NADH 
as electron donor and do not only reduce nitro compounds but also other metabolites such as quinones 
including ubiquinone and also FAD. Protein-protein interaction studies have revealed that both 
nitroreductases interact with each other and with fructose-bisphosphate aldolase, a key enzyme of 
glycolysis. These results suggest that GlNR1 and GlNR2 may be closely associated to energy and 
intermediate metabolism of G. lamblia. 
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WS5-P2 

The role of amylopectin metabolism in Toxoplasma gondii 

M. Blume1, L. Callaway1, A. Kennedy1, C. Tonkin2, M. McConville1 
1The University of Melbourne, Dept of Biochemistry and Molecular Biology, Parkville, Australia 
2The Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia 

Toxoplasma gondii is an Apicomplexan parasite that infects most nucleated cells of warm-blooded 
animals. Acute forms of T. gondii cause potentially fatal disease in immune-compromised patients but are 
effectively cleared by range of medical treatments. However, these acute phase tachyzoites can 
differentiate into slow growing bradyzoite stages that are resistant to all currently available drugs and 
cause life-long infections. Bradyzoites are enclosed by a cyst wall and accumulate large amounts of a 
starch-like polysaccharide amylopectin. The importance of amylopectin for parasite persistence and its 
metabolic role however remain unknown. 
Here, we used reverse genetics and stable isotope-resolved gas and liquid chromatography-coupled mass-
spectrometry based metabolomics to investigate the role of amylopectin metabolism in T. gondii. We 
found that tachyzoites use exogenous glucose to quickly turn over a small amylopectin pool during their in 
vitro growth. T. gondii expresses two phosphoglucomutases (TgPGM1 and TgPGM2) in its cytosol that are 
implicated in the pathway. Simultaneous deletion of both isoforms by double-homologous recombination 
depletes parasite phosphoglucomutase activity and disrupts both synthesis and degradation of 
amylopectin in extracellular tachyzoites. Interestingly, intracellular parasites continue to generate reduced 
levels of amylopectin indicating the presence of a host cell-dependent bypass. Disruption of canonical 
amylopectin metabolism leads to global changes in glycolysis and the pentose phosphate pathway that 
also impact de novo biosynthesis and elongation of fatty acids. These changes cause a mild growth defect 
in tachyzoites and we are currently investigating the importance of amylopectin metabolism in chronic 
parasite stages. 
 
WS5-P3 

The ferredoxin redox system in the apicoplast of Toxoplasma gondii is crucial for parasite growth 

N. Frohnecke1, M. Blume2, M. J. McConville2, M. Laue3, D. Ferguson4, F. Seeber1 
1Robert Koch-Institut, Parasitology (FG16), Berlin, Germany 
2Institute of Molecular Science and Biotechnology, University of Melbourne, Department of Biochemistry 

and Molecular Biology, Bio21 , Melbourne, Australia 
3Robert Koch-Institut, Advanced Light and Electron Microscopy (ZBS 4), Berlin, Germany 
4University of Oxford John Radcliffe Hospital, Nuffield Department of Clinical Laboratory Science, Oxford, 

Great Britain 

Introduction: The only known redox system in the apicoplast consists of ferredoxin NADP+-reductase and 
its redox partner, ferredoxin (Fd). Fd donates electrons to different essential metabolic pathways such as 
isoprenoid and lipoic acid biosynthesis. Isoprenoids are used for the synthesis for many important 
molecules including ubiquinone and dolichol lipids, whereas lipoic acid is an essential cofactor for fatty 
acid biosynthesis (FAS). 
Objectives: We analyzed the role of TgFd in the apicoplast by genetic depletion. 
Results: We used a anhydrotetracycline-repressible conditional knock-down (kd) system to deplete TgFd in 
the apicoplast of tachyzoites. No TgFd signal could be detected anymore by immunofluorescence after 2 
days of anhydrotetracycline treatment. The resulting phenotype was a dramatic growth inhibition of TgFd 
kd parasites in plaque assays (7 days of growth), implying that TgFd has essential function(s), as expected. 
Conventional transmission electron microscopy (EM) as well as correlative light and EM on individual 
plaques did not reveal any obvious ultrastructural changes of the TgFd kd clone compared to the 
complemented control, providing evidence that the observed growth phenotype is connected to 
biochemical rather than cellular or structural defects. Apicoplast FAS is required for the de novo synthesis 
of short chain fatty acids. We therefore analyzed the TgFd kd clone using stable isotope-resolved gas 
chromatography / mass spectrometry. Compared to wt parasites the preliminary results show a 
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substantial decrease by 30% in C14:0 FA in the TgFd kd clone, validating the anticipated involvement of TgFd 
in FAS. Moreover, compromised isoprenoid synthesis in the apicoplast can indirectly affect parasite 
mobility via a decline in dolichol content and thus decreased N-glycosylation of GAP50. Analyzing blinded 
samples from motility assays revealed a statistically significant lower (20%) motility of the kd clone 
compared to the complemented strain. 
Conclusion: Our data show that ferredoxin plays an important role in different pathways of the apicoplast 
that lead to almost complete growth arrest under in vitro conditions. The ability of the TgFd kd clone to 
survive in mice is currently under investigation. 
 
WS5-P4 

Dissecting the expression, localization and function of the P. falciparum STEVOR protein family 

J. A. M. Scholz1, H. von Tien1, M. Kono1, E. Tannich1, A. Bachmann1 
1Bernhard-Nocht-Institut, molecular parasitology, Hamburg, Germany 

Introduction: During the intra-erythrocytic development of P. falciparum numerous variant surfaces 
antigens (VSA) of the parasite are exposed on infected red blood cells. These antigens enable the parasite 
to establish an infection and to maintain it for a long time. One of the small VSAs, the highly polymorphic 
STEVOR protein family, is encoded by 40 genes present in the genome of the parasite. In addition to their 
surface localization on host cells, members of the STEVOR protein family have also been shown to localize 
at the apical organelles and the plasma membrane within the invasive stage, the merozoite. In line with 
that, STEVORs have recently been shown to bind to glycophorin C on red blood cells, thereby mediating 
binding to uninfected erythrocytes and contributing to rosetting and invasion. 
Objectives: Based on this knowledge, we hypothesize that members of the STEVOR protein family localize 
at different subcellular sites in different life cycle stages of the parasite and are thereby executing multiple 
functions. 
Material and Methods: To test this we determined the expression of stevor during erythrocytic 
development of the parasite via RNA sequencing. Expression data are correlated with the localization of 
STEVOR proteins analyzed using specific antibodies and transgenic parasites lines in immunofluorescence 
microscopy. Additionally, the function of selected STEVOR variants is assessed by rosetting and growth 
inhibition assays. 
Results: We could demonstrate that stevor genes variants show individual expression and localization 
patterns during parasites asexual replication within the erythrocyte. Additionally, a specific inhibition of 
new host cell invasion could be demonstrated with STEVOR antisera directed against a particular variant. 
Currently, transgenic parasite lines expressing individual STEVOR variants fused with GFP are analyzed in 
regard of the localization and function of the protein. 
Conclusion: The results support our hypothesis that the STEVOR protein family fulfills diverse biological 
functions, which depends on the expression and localization pattern. 
 
WS5-P5 

Trypanosome RNP granules: what is inside? 

C. Goos1, S. Kramer1 
1Universität Würzburg, Biozentrum, Würzburg, Germany 

Trypanosomes experience major changes in gene expression during their life cycle and in response to 
stress. Uniquely, the parasite regulates gene expression almost exclusively posttranscriptional by 
controlling translation and mRNA stability. Putative keyplayers in posttranscriptional regulation of gene 
expression in eukaryotes are ribonucleoprotein (RNP) granules, cytoplasmic non-membranous aggregates 
of protein and RNA. Some RNP granules are constitutively present and some form in response to stress. 
Trypanosomes have an unusually large repertoire of RNP granules, including conventional types such as P-
bodies and stress granules, but also granules with no obvious counterparts in other eukaryotes. 
The function of RNP granules is still largely unknown, in any eukaryote. The main reason for this is the lack 
of methods for their purification. The aim of my lab is to develop such methods for trypanosome RNP 
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granules. Recently, we have succeeded to employ the trypanosome cytoskeleton as a molecular sieve to 
determine the protein and RNA content of starvation stress granules. We have identified several novel 
stress granule proteins, many unique to trypanosomes, as well as a group of granule-excluded mRNAs. The 
long-term aim of my lab is to understand the function and regulation of trypanosome RNP granules. I hope 
that my research will help to gain further insight into the complex regulation of trypanosome gene 
expression. 

Figure 1 

 

 
 
 
WS5-P6 

Identification of proteins involved in the uptake of host cell cytosol in blood stages of the human 

malaria parasite Plasmodium falciparum 

S. Flemming1, E. Jonscher1, N. Reichard1, J. Birnbaum1, F. Kruse1, H. Herrmann1, T. Spielmann1 
1BNITM, Parasitology, Hamburg, Germany 

The severest form of malaria in humans is caused by the protozoan parasite P. falciparum. During the 
disease causing blood stage parasites develop within red blood cells where they internalize ~80% of the 
host cell cytosol (mostly hemoglobin) and digest it in their food vacuole (FV). Although essential for 
parasite survival the models describing this process are still speculative and await data on a molecular 
level. In order to find proteins involved in hemoglobin uptake we conducted a GFP-tagging screen and 
assessed the localization of proteins showing homology to factors known to be involved in endocytosis in 
other organisms. Several promising candidates were chosen on the basis of their localization at the food 
vacuole or food vacuole proximal structures. In combination with time lapse imaging this highlighted three 
candidates for a potential role in hemoglobin uptake. Functionally inactivation using a knock-sideways 
system with one of the candidates caused an accumulation of host cell cytosol filled vesicles, consistent 
with a role in hemoglobin uptake. Interestingly, several of the identfied proteins contained domains typical 
for endocytosis, whereas large parts of the proteins showed no homology to proteins in other organisms. 
This might indicate that parasite-specific aspects are involved in the uptake of host cell cytosol, which 
would be in agreement with the unique situation of this parasite within red blood cells. 
 
Plenary Session II: Veterinary Parasitology 

 
PL2-1 

Alveolar echinococcosis in Europe: Old burden and new challenges 

P. Deplazes1 
1Institute of Parasitology, University of Zurich, Zurich, Switzerland 

Convincing evidence for the emergence of alveolar echinococcosis (AE) is accumulating in Europe. An 
expansion of the endemic area has been observed in northern, eastern and western Europe. This has been 
especially noted in the Baltic region, where not only high prevalences in foxes have been documented, but 
also more human AE cases have been registered. Furthermore, infections with E. multilocularis in fox 
populations have been confirmed in the urban areas of the well-known endemic regions and in many 
surrounding European countries including Denmark and Sweden. Due to long incubation periods, new 
cases of human AE can be expected, with some delay, in these areas. On the other hand, the 
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epidemiological situation on the southern border seems to be stable, at least in Italy and Switzerland, 
though more studies are needed in other regions. Intervention strategies to minimise the infection risk of 
AE to humans must consider the complex ecology of the wild hosts, the possible involvement of domestic 
dogs and foresee effects of planned human-wildlife interactions such as increased hunting of foxes. 
Needless to say, there are substantial data gaps in our knowledge about the risk of acquiring AE. Humans 
are regarded to be, in general, highly resistant to infections and the exposure to eggs of this parasite does 
not explain the age distribution of the disease. Recent observations of high numbers of AE patients with 
associated immunological disorders have to be investigated in depth to elucidate mechanisms of 
resistance and susceptibility. 
 
PL2-2 

Eimeria in chickens: Translation of basic research for improved disease control in the modern poultry 

industry 

F. Tomley1, D. Blake1 
1University of London, Dpt of Pathology and Pathogen Biology, The Royal Veterinary College, Hertfordshire, 

Great Britain 

Sustainability and security of food sources is a major challenge with the global human population set to 
exceed nine billion by 2050. Poultry meat production has increased ~6 fold since the 1950’s and will need 
to double again by 2050 to keep pace with predicted demand. Rapid and continued expansion of the 
poultry industry can be attributed to two major factors: selective breeding which has resulted in broiler 
chickens with ~4 fold faster growth rates and ~4 fold heavier end weights than their earlier counterparts; 
and the use of high-density ‘intensive’ housing systems which has kept unit production costs low and 
accounts for ~ 90% of all chicken meat and egg production in the EU. 
Within this modern poultry industry, control of infectious diseases through biosecurity, good husbandry, 
vaccination and chemoprophylaxis remains a top priority. Coccidiosis, caused by Eimeria parasites, is a 
significant threat to chickens causing enteritis that in extremis results in high levels of mortality and 
morbidity. Control relies primarily on in-feed anticoccidial drugs but because drug-resistant parasites are 
ubiquitous these are not totally effective and coccidiosis costs the poultry industry an estimated $3 billion 
per year, compromising efficient production and bird welfare. Live attenuated vaccines are available and 
used successfully in small sectors with little overt evidence for selection of vaccine resistant parasites.  
Understanding the prevalence, distribution, diversity and population structure of Eimeria parasites is 
invaluable for understanding the epidemiology of coccidiosis and for predicting how subunit vaccines, 
based on the use of a small number of immunogenic antigens, will perform in the field. Similarly, a 
thorough understanding of Eimeria pathogenesis and response to vaccination in the modern broiler 
chicken provides invaluable knowledge for development of effective, sustainable control. In this 
presentation I will present data from recent and ongoing studies in which we apply high throughput 
genetics and genomics approaches to address these important questions. 
 
Workshop VI: Veterinary parasitology 

 

WS6-P1 

Will German cattle production face increasing problems with drug-resistant gastrointestinal nematodes 

in the future? 

F. Knapp-Lawitzke1, J. Krücken1, G. von Samson-Himmelstjerna1, J. Demeler1 
1Institut für Parasitologie und Tropenveterinärmedizin, Veterinärmedizin Freie Universität Berlin, Berlin, 

Germany 

Introduction: The cattle industry worldwide is affected by gastrointestinal parasites. Every grazing cattle 
comes in contact with gastrointestinal nematodes (GIN) and they have a major impact on cattle health, 
well-being and productivity (weight gain, milk). Reports about GIN that are resistant to anthelmintics are 
increasing, specially in countries with hot and dry climate conditions. 
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Objectives: Hot and dry conditions on pasture leading to shorter survival of GIN third larvae (L3) could 
accelerate development of resistance against anthelmintics by diminishing the refugium. Thus it was 
aimed to identify potential effects of temperature and humidity on survival of L3 to predict if climate 
change may have effects on selection for resistance. 
Materials & Methods: Experiments in a greenhouse and a climate chamber were performed to evaluate 
the impact of temperature, drought stress, plant mixtures and time (1, 2, 3 and 6 weeks) on the survival 
and fitness of Cooperia oncophora L3. In a field experiment parasite naïve calves were infected with 
Ostertagia ostertagi carrying a single nucleotide polymorphism (SNP) in codon 200 of β-tubulin isotype 1 
(frequency 50%) conferring benzimidazole (BZ) resistance as determined by pyrosequencing. Over 32 
weeks, 5 groups of calves were successively grazed on the pasture that was contaminated with O. 

ostertagi L3 by the previous groups. Every calf group was treated with a subtherapeutic but from group to 
group increasing albendazole dose. Additional EpG counts and species-specific PCRs were done regularly. 
Results: Survival and fitness of C. oncophora are sensitive to drought stress and an increase of 
temperatures (20-33°C vs 17-22.6°C). Interestingly L3 are able to use soil or plants with broader leaves as 
refugium. 
Due to frequent, subtherapeutic albendazole treatments, the SNP in Codon 200 of O. ostertagi was rapidly 
selected and increased from 15-63% before and 55-88% after treatment. 
Conclusion: The experiments with C. oncophora in the greenhouse and in the climate chamber showed 
that drought stress and higher temperatures increase selection pressure for L3 on pasture. Frequently and 
subtherapeutic treatment that occur often, boost the percentage of resistant parasites dramatically. 
Therefore, new methods to control GIN infections get more and more important. 
 
WS6-P2 

Comparative proteome analysιs of a virulent and an avirulent Histomonas meleagridis strain using two-

dimensional electrophoresis (2-DE). 

A. Monoyios1, M. Patzl2, M. Hess1, I. Bilic1 
1Veterinary University of Vienna, Clinic for Poultry and Fish Diseases, Vienna, Austria 
2Veterinary University of Vienna, Institute of Immunology, Vienna, Austria 

Histomonas meleagridis is a unicellular flagellated microaerophilic protozoon which is positioned in the 
order of Tritrichomonadida. The parasite is the etiological agent of histomonosis, a previously well-
controlled poultry disease that re-emerged following the ban on effective drugs. The devastating impacts 
of histomonosis are more evident in turkey flocks, where it can cause high mortality. In chickens, although 
the disease is less fatal, it can result in severe production losses. Due to the absence of licensed drugs, H. 

meleagridis research efforts were intensified in recent years. In this context, vaccination with attenuated 
parasites was suggested as a new protection strategy which requires a deeper understanding of H. 

meleagridis virulence. Towards this goal, we have established a clonal culture of H. meleagridis by 
micromanipulation followed by long term in vitro passages to successfully attenuate the virulent parasite. 
In the actual study we conducted a comparative proteome analysis of the virulent and the avirulent H. 

meleagridis parasite. Our aim was to identify and characterize proteins that are solely present or up-
regulated in the virulent strain as they might play a role in pathogenicity. Monoxenic virulent and avirulent 
H. meleagridis cultures were used for the analysis. Proteins extracted from purified parasites were 
separated using 2-DE. Initial 2-DE experiments demonstrated that the majority of H. meleagridis proteins 
were localized to the acidic pH range, because of which 18 cm IPG strips with a pH range 4-7 were used for 
the first dimension. Subsequently, proteins were resolved in the second dimension using 10% 
polyacrylamide gels. Silver stained gels were scanned and detailed image analysis of protein patterns was 
performed using Delta2D (DECODON) software. Following spot detection and creation of complete 
expression profiles, statistical analysis of 2-DE data was performed using Student’s t-Test based on 
permutations. The analysis resulted in the detection of several protein spots that were significantly up-
regulated (p-value ˂0.01) in the virulent strain. The majority of these spots were located within pH range 
5-6 and their molecular mass was between 25-70kDa. Further analysis of selected protein spots by MALDI-
TOF/TOF will be discussed. 
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WS6-P3 

Repurposing of antiparasitic drugs: the hydroxy-naphthoquinone buparvaquone inhibits vertical 

transmission in the pregnant neosporosis mouse model 

A. Hemphill1, A. Aguado-Martinez1, H. N. Wong2, R. K. Haynes2, J. Müller1 
1Institute of Parasitology, University of Bern, Vetsuisse Faculty, Bern, Switzerland 
2Pharmaceutical Sciences, North-West University Potchefstroom Campus, Potchefstroom, South Africa 

The three anti-malarial drugs artemiside, artemisone, and mefloquine, and the naphthoquinone 
buparvaquone known to be active against theileriosis in cattle and Leishmania infections in rodents, were 
assessed for activity against Neospora caninum infection. All four compounds inhibited the proliferation of 
N. caninum tachyzoites in vitro with IC50 in the sub-micromolar range, but artemisone and buparvaquone 
were most effective (IC50 = 3 and 4.9 nM, respectively). However, in a neosporosis mouse model for 
cerebral infection comprising Balb/c mice experimentally infected with the virulent isolates Nc-Spain7, the 
three anti-malarial compounds failed to exhibit any activity, since treatment did not reduce the parasite 
burden in brains and lungs compared to untreated controls. Thus, these compounds were not further 
evaluated in pregnant mice. On the other hand, buparvaquone, shown earlier to be effective in reducing 
the parasite load in the lungs in an acute neosporosis disease model, was further assessed in the pregnant 
mouse model. Buparvaquone efficiently inhibited vertical transmission in Balb/c mice experimentally 
infected at day 7 of pregnancy, reduced clinical signs in the pups, but had no effect on cerebral infection in 
the dams. This demonstrates proof-of-concept that drug repurposing may lead to the discovery of an 
effective compound against neosporosis that can protect offspring from vertical transmission and disease.  
 
WS6-P4 

Zoonotic Tungiasis in Rural Villages of Uganda: Epidemiology, animal health and intervention 

F. Mutebi1, J. Krücken2, H. Feldmeier3, C. Waiswa1, N. Mencke4, E. Sentongo5, G. von Samson-
Himmelstjerna2 
1Makerere University, School of Veterinary Medicine and Animal Resources, Kampala, Uganda 
2Freie Universität Berlin, Institute for Parasitology and Tropical Veterinary Medicine, Berlin, Germany 
3Charité University Medicine, Institute of Microbiology and Hygiene, Berlin, Germany 
4Bayer Animal Health GmbH, Leberkusen, Germany 
5Makerere University, Department of Medical Microbiology, Kampala, Uganda 

Introduction: The sandflea Tunga penetrans causes severe disease in animals and humans in many regions 
of South America and Sub-Saharan Africa. Female sandfleas penetrate the skin of the host, dramatically 
enlarge their body size and stay in the skin for weeks before they die. In this period, they produce 
hundreds of eggs and cause severe local inflammation. Animal health and zoonotic aspects of tungiasis 
have only rarely been addressed although the parasite is well known to have animal reservoirs. 
Materials and Methods: A cross sectional study was conducted in 10 endemic villages including only 
animal rearing households to identify relevant reservoir species and correlations with human tungiasis. 
Animals and humans were inspected for T. penetrans lesions and morbitity of animals was scored. In a 
short-term intervention study, feet of pigs were treated with an insectizide spray (Supona®) and revisited 
after one week to compare number of fleas and morbidity. 
Results: T. penetrans was found in many pigs, a few dogs, 2 goats and one cat. On household level, 
prevalence of tungiasis was 0 - 71.4% (median 22.2) for animals and 5 - 71.4% (median 27.8%) for humans. 
Comparison of prevalence between villages revealed strong variation for humans (median 7%, range 1.3-
37.3%), pigs (median 16.2%, range 0-64.1%) and dogs (median of 2%, range 0-26.9%). Pigs had a higher 
number of embedded sand fleas than all other species (p<0.0001). Prevalence of animal and human 
tungiasis were correlated at village (rho = 0.89, p = 0.0005) and household (rho=0.4, p<0.0001) levels. 
Regarding infection intensities in households, the median number of lesions in animals and in 3-8 years old 
children correlated (rho = 0.47, p<0.0001). Households with tungiasis in animals had an increased odds of 
human tungiasis by six fold (OR = 6.1, 95% CI 3.3-11.4, p<0.0001). The clinical manifestations of tungiasis in 
pigs and dogs were very similar to those reported from infected humans and rats. Supona®, 
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chlorfenvinphos 4.8%, dichlorphos 0.75%, and gentian violet 0.145%, decreased the number of live and 
total flea lesions and improved morbidity dramatically. 
Conclusions: To control tungiasis efficiently, one-health principles should be applied to reduce disease 
burden in humans and animals and improve productivity in particular regarding pig rearing. 
 
WS6-P5 

Besnoitia besnoiti significantly modulates the endothelial host cell cholesterol metabolism for successful 

replication 

L. M. R. Silva1, P. Hamid1,2, C. Hermosilla1, D. Lütjohann3, A. Taubert1 
1Institute of Parasitology, Biomedical Research Center Seltersberg, Justus Liebig University Giessen, 

Giessen, Germany 
2Department of Parasitology, Veterinary Medicine, Gadjah Mada University, Yogyakarta, Indonesia 
3Institute of Clinical Chemistry and Clinical Pharmacology, University Clinics of Bonn, Bonn, Germany 

Introduction: B. besnoiti rapidly replicates within host endothelial cells in vivo producing a vast number of 
tachyzoites. Thereby cholesterol is indispensable for offspring formation. 
Objective: We here analyzed the parasites influence on the host cellular cholesterol metabolism. 
Material & Methods: Filipin/Nile Red staining was used to trace cholesterol/neutral lipids. Lipid droplet 
formation was estimated via a FACS-based (Bodipy 493/503) approach. The concentrations of total and 
esterified cholesterol and of cholesterol precursors (lano-, latho- desmocholesterol) were analyzed via 
biochemical methods. The gene transcription of several molecules being involved in cellular cholesterol de 

novo synthesis (ACAT2, HMGCR, HMGCR, SQLE), cholesterol modification (SOAT1, CH25OH) and LDL-
mediated cholesterol uptake (LDLR, OLR1) were analyzed via RT-qPCR. Lovastatin, zaragozic acid, CI976 
and C75 treatments were applied to block HMG CoA reductase, squalene synthase, cholesterol 
esterification and fatty acid synthase, respectively. 
Results: Filipin, Nile Red and Bodipy 493/503 stainings revealed enhanced contents of cholesterol, neutral 
lipids and lipid droplets in infected host cells. Artificial enrichment of lipid droplet formation by oleic acid 
treatments significantly improved tachyzoites production, confirming the key role of lipid droplets in 
successful parasite replication. In line, the blockage of cholesterol esterification and of fatty acid synthesis 
significantly inhibited tachyzoite proliferation. The concentrations of total cholesterol and cholesterol 
precursors were significantly enhanced in infected cells indicating parasite-triggered induction of host 
cellular de novo synthesis although the gene transcription of ACAT2, HMGCR, HMGCS and SQLE was not 
significantly affected and lovastatin/zaragozic acid treatments hardly blocked parasite proliferation. An 
upregulated OLR1 gene transcription additionally indicated an increased LDL-mediated cholesterol uptake. 
In agreement, medium supplementation had beneficial proliferative effects in case of non-modified and 
acetylated LDL but not of oxidized LDL. 
Conclusion: These results indicate that B. besnoiti significantly exploits the host cell cholesterol 
metabolism to guarantee its successful replication. 
 
WS6-P6 

Leucocyte-derived extracellular trap formation significantly contributes to Haemonchus contortus larval 

entrapment 

T. Munoz-Caro1, M. C. Rubio R2, L. M. R. Silva1, G. Magdowski3, U. Gärtner3, T. N. McNeilly4, A. Taubert1, C. 
Hermosilla1 
1Institute of Parasitology JLU Giessen, Giessen, Germany 
2Faculty of Veterinary Medicine and Zootechny, Autonomous University of Sinaloa, México., Sinaloa, 

Mexico 
3Institute of Anatomy and Cell Biology JLU Giessen, Giessen, Germany 
4Moredun Research Institute, Penicuik. UK, Penicuik 

Introduction: Haemonchus contortus is an important parasite leading to significant economic losses 
particularly in small ruminant livestock. So far, little is known on the very early host innate immune 
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responses against this parasite. Polymorphonuclear neutrophil- (PMN) and eosinophil-mediated 
extracellular trap (ET) formation has recently been described as an important host effector mechanism 
against invading pathogens. 
Objectives: We here analysed H. contortus-triggered ETs being released by bovine PMN and ovine 
eosinophils in response to third stage larvae (L3). 
Methods: H. contortus L3 of were exposed to bovine PMN at different pH ranges, exsheathment stages 
and vitality conditions. Extracellular DNA staining was used for the demonstration and quantification of 
NETs. Typical molecules of NETs [histones (H3), neutrophil elastase (NE), myeloperoxidase (MPO)] were 
demonstrated within NET structures via antibody-based immunofluorescence assays. Functional inhibitor 
treatments were applied to reveal the role of NADPH oxidase, NE and MPO in tachyzoite-triggered 
NETosis. Scanning electron microscopic analyses were performed to illustrate NET formation. Eosinophil-
ETs were estimated via fluorescence microscopy analysis. 
Results: The current analyses revealed significant ET formation and time-dependent parasite entrapment 
following PMN/L3 co-cultures. Co-localization of PMN-derived extracellular DNA with histones (H3), NE and 
MPO in parasite-entrapping structures confirmed the classical characteristics of ETs. H. contortus-triggered 
ETs were significantly diminished by NADPH oxidase-, NE- and MPO-inhibition. Interestingly, different 
forms of ETs, i. e. aggregated (aggETs), spread (sprETs) and diffused (diffETs) ETs, were induced by H. 

contortus L3. Significantly stronger aggET formation was detected upon exposure of PMN to ensheathed 
larvae when compared to exsheathed ones. Low pH conditions led to a moderate decrease of ET 
formation. In addition we were able to illustrate ETs to be released from eosinophils in response to H. 

contortus L3. 
Conclusion: We postulate that ETs may limit the establishment of H. contortus within the definitive host by 
hampering the larvae from migrating into the site of infection. 
 
Workshop VII: Parasite ecology 

 
WS7-P1 

Rising temperature increases parasite virulence in three-spined stickleback (Gasterosteus aculeatus) 

infected with the cestode Schistocephalus solidus 

J. P. Scharsack1, F. Franke1, J. Buescher1, B. Wieczorek1, A. M. Schmidt-Drewello1, J. Kurtz1 
1University of Muenster, Animal Evolutionary Ecology, Muenster, Germany 

Introduction: Climate change leads to increasing temperatures, but information on temperature effects on 
host-parasite interactions is still sparse. For parasites using ectothermic hosts such as invertebrates or fish 
it is expected that they increase live cycle completion rates with rising temperature. This may potentially 
result in fitness reduction of the hosts. 
Objectives: We wanted to test experimentally if parasites produce more offspring after being exposed to 
elevated temperature in an ectothermic host. Furthermore we wanted to investigate immunity, body 
condition and transcriptomic responses of an ectothermic host, the three-spined stickleback (G. aculeatus) 
during infection with the cestode S. solidus at different temperatures. 
Materials & Methods: Laboratory raised sticklebacks were infected with S. solidus and experimentally 
exposed to temperature increase and decrease, in their natural temperature range. Immune parameters 
from head kidney leukocyte isolates and body condition parameters of experimental fishes were recorded. 
Whole transcriptome sequencing (RNAseq, Illumina) was performed with liver RNA from a subset of the 
experimental fishes. 
Results: Temperature alone had significant effects on the gene expression. Parasite infection boosted the 
temperature effects on genes expression. Interestingly also exposed but not infected sticklebacks showed 
much higher numbers of differentially expressed genes compared to controls. At low temperature (13°C) 
S. solidus grew much slower and produced fewer eggs compared to 18° and 24°C, which might partially be 
explained by slower metabolism, but also by higher activity of the stickleback’s immune system at 13°C. 
Parasite growth did not simply increase with temperature and was lower at 24° compared to 18°C. Also 
the hosts showed reduced growth rates and gonad development at elevated temperatures. 
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Conclusion: Immune activity of sticklebacks seems to be optimal at 13°C where it represses parasite 
growth, while 18°C was optimal for S. solidus virulence. The present study suggests that in ectothermic 
systems, at first parasites benefit from rising temperatures, but very high temperatures may be 
detrimental for both, hosts and parasites. 
 
WS7-P2 

Population-specific adaptation of virulence of the cestode Schistocephalus solidus in its fish host, the 

three-spined stickleback 

M. Kalbe1, A. Piecyk1, M. Ritter1, N. I. Erin1, T. Henrich1, I. E. Samonte1 
1Max-Planck-Institute for Evolutionary Biology, Evolutionary Ecology, Ploen, Germany 

Introduction: The mutual selective impact hosts and parasites exert on each other results from often 
conflicting requirements of both interacting species. In a stable natural host-parasite system one should 
expect a kind of balance between host resistance and parasite virulence which ensures survival of both 
populations.  
Objectives: The tapeworm Schistocephalus solidus performs almost its complete growth in the body cavity 
of its specific second intermediate host fish, the three-spined stickleback. In extreme cases the parasite 
can even exceed the host’s net body weight. This makes S. solidus a very suitable model to study the basis 
of virulence in the interaction of an individual parasite with its vertebrate host. We are particular 
interested in differences of the infection phenotype of combinations of S. solidus and sticklebacks from 
different geographic localities. 
Materials & Methods: In controlled infection experiments we studied the virulence of S. solidus in 
different sympatric and allopatric hosts, using parasites from ten populations from Europe and North 
America in lab-bred sticklebacks from Germany and Norway. Additionally, we tested the infection 
phenotype from hybrids of two parasite origins with different virulence levels. 
Results: We found significant differences in the growth of parasites from different geographic localities, as 
well as in the ability of sticklebacks from two populations to control the infection. These differences in 
tapeworm growth as a proxy of its virulence were not related to geographic distance between origins of 
hosts and parasites, but seem to reflect the global population structure of the parasites. Hybrids between 
high and low virulent tapeworm origins achieved an intermediate size. 
Conclusions: The infection phenotype of S. solidus-stickleback combinations depends on both, a 
population-specific virulence level of the parasite, as well as on differences in the resistance of host 
populations. The intermediate level of virulence in hybrids of high and low virulent tapeworms indicates 
that it is inherited additively. However, a direct comparison of two sympatric and allopatric host-parasite 
combinations suggests an optimal level of intermediate virulence, which is probably determined by 
ecological and epidemiological factors in the natural populations. 
 
WS7-P3 

Inter- and intraspecific conflict over host manipulation - an experimental study 

N. Hafer1, M. Milinski1 
1MPI for Evolutionary Biology, Ploen, Germany 

Host manipulation is a common strategy by which parasites alter host behavior to enhance their own 
fitness. In nature, hosts are usually infected by multiple parasites with potentially conflicting interests with 
regards to their host’s behavior. This can lead to a conflict over host manipulation. Truely experimental 
studies of such a conflict including parasites from different species are lacking. The cestode 
Schistocephalus solidus and the nematode Camallanus lacustris both use copepods as their first 
intermediate host. They need to spend some time inside this host before they are ready to be trophically 
transmitted to their subsequent fish host. Accordingly, not yet- infective parasites lower host activity to 
reduce fatal premature predation. Infective ones increase host activity to enhance predation to continue 
their life cycle. We experimentally infected lab-bred copepods such that they harboured an infective and a 
not yet infective parasite either of the same or a different species. If two parasites of the same species are 
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at a conflict over host manipulation, the infective parasite dominates host behavior despite the not yet 
infective parasite’s very pronounced effect when alone. The outcome of an interspecific conflict depends 
on which species is infective and which is not; Camallanus lacustris is the stronger manipulator when 
alone, it also performs better in a conflict. Nevertheless, again, the infective parasite seems to do better 
overall. We hence show experimentally that parasites can affect and even completely sabotage host 
manipulation by both conspecific and non-conspecific parasites. 
 
WS7-P4 

Hidden diversity on our doorstep: trematodes in lymnaeid and planorbid snails in a Central European 

reservoir system 

C. Selbach1, J. Schwelm1, M. Soldánová2, S. Georgieva2, B. Sures1,3 
1Universität Duisburg-Essen, Aquatic Ecology, Essen, Germany 
2Biology Centre of the Czech Academy of Sciences, Institute of Parasitology, České Budějovice, Czech 
Republic 
3Department of Zoology, University of Johannesburg, Johannesburg, Germany 

Digenean trematodes are important and central elements in aquatic ecosystems, especially in eutrophic 
systems which create favourable conditions for diverse host and parasite communities. To better 
understand the parasites’ role in man-made waterbodies, we assessed the trematode diversity and 
community composition and structure in snails in the Ruhr river reservoir system in Germany. Snails were 
collected at five reservoirs between 2012 and 2014 and examined for trematode infections. Trematode 
species were identified based on morphology and, in cases of uncertain taxonomy, using molecular 
methods. In total, 8,023 snails belonging to 19 species of eight families were examined. Most abundant 
were the lymnaeids Lymnaea stagnalis (n = 245), Radix auricularia (n = 1,909), Radix peregra (n = 349) and 
Stagnicola palustris (n = 668), and planorbid species Gyraulus albus (3,208) and Segmentina nitida (421). 
Molecular identification of taxonomically controversial groups discovered the presence of cryptic species 
in several trematode genera (Echinostoma, Diplostomum, Petasiger). Altogether, the six snail species 
harboured a highly diverse and species-rich parasite fauna with 37 trematode species. Component 
community analyses revealed distinctive trematode community composition in the different snail hosts. By 
combining data about the parasites’ required hosts, the trematodes can serve as valuable bioindicators 
and reveal the presence of free-living species and trophic interactions within an ecosystem. In conclusion, 
our study shows that this reservoir system offers ideal conditions for a species-rich and diverse trematode 
fauna, including cryptic and rare species that can provide information about the free-living communities 
and food web structures. 
 
WS7-P5 

Microsporidia in amphipods of the Ruhr area: Effects of invasion and restoration 

D. Grabner1, A. Weigand2, F. Leese2, C. Winking1, D. Hering1, R. Tollrian3, B. Sures1 
1University of Duisburg-Essen, Aquatic Ecology, Essen, Germany 
2University of Duisburg-Essen, Aquatic Ecosystem Research, Essen, Germany 
3Ruhr-University Bochum, Department of Animal Ecology, Evolution and Biodiversity, Essen, Germany 

Microsporidia are intracellular fungal parasites. They infect a wide variety of animal groups from 
invertebrates to vertebrates. These parasites can affect their host populations either by high virulence or 
feminization of male hosts in vertically transmitted species. Microsporidia are commonly found in 
freshwater amphipods where they can reach high prevalences. 
The aim of our study was to assess the microsporidian diversity in indigenous and non-indigenous 
amphipod hosts samples in streams of the Ruhr area. To study the effect of parasitism recolonization, we 
distinguished sites that had been ecologically improved recently and sites that have not been modified in 
the last decades. Amphipods and microsporidians were classified by DNA barcoding. 
We detected various cryptic host lineages and a high diversity of ten microsporidian species. Prevalences 
ranged from 0%- 100%. Three microsporidian species were found in both indigenous and non-indigenous 
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hosts, two only in non-indigenous amphipods. Most parasite species were found in indigenous hosts, 
including two species that were not characterized genetically to date. Furthermore, we could support 
previous evidence that genetic lineages of the microsporidian genus Dictyocoela are associated with 
certain host species. Surprisingly, the co-invasive microsporidian Cucumispora dikerogammari was rarely 
detected in the present study. When comparing parasite prevalence at different ecologically improved 
sites, we found indications that restored sites that are not connected to unmodified upstream colonization 
sources were poor in microsporidian parasites (<10% prevalence) compared to connected sites (>80%). 
This raises the question about the origin of the host populations and the reason for the lack of 
microsporidians in some populations. 
Up to now, there seems to be no immediate threat of indigenous amphipods by co-invasive 
microsporidians in the Ruhr area, but our data suggests a delay between establishment of the amphipod 
host and colonization by microsporidian parasites. 
 
WS7-P6 

Towards a classification of parasites based on stable isotope analyses 

B. Sures1, M. Nachev1 
1University of Duisburg-Essen, Aquatic Ecology, Essen, Germany 

Stable isotope signatures of nitrogen (δ 15N) deliver insights into trophic levels and interactions in food 
webs. Next level consumers are enriched in the heavier nitrogen isotope with respect to their diet. 
Parasites are usually expected to exhibit stable isotope patterns comparable to consumers, as they utilize 
nutrients from their host. However, investigations on different host-parasite systems show a controversial 
pattern. In the present meta-analysis combined with own unpublished results we show that stable isotope 
analysis could provide evidence for the saliency of parasitism. Taxa such as cestodes, trematodes and 
acanthocephalans as well as larval nematodes were mostly depleted in 15N. Parasitic crustaceans 
(Copepoda, Isopoda, Cirripedia) and gastropods showed usually similar or lower isotope values, whereas 
parasitic insects, arachnids, fish as well as adult nematodes were enriched in 15N. As the degree of 
nutritional adaptation of parasitic organisms is often associated with their pathological effects (e.g. 
nematodes may actively feed on organs and therefore cause injuries), the word “parasite” is probably too 
general to describe organismic interactions ranging from predator-prey associations (e.g. nematodes) to 
nearly commensalistic systems (acanthocephalans, cestodes). These differences are critically evaluated in 
terms of our common understanding of a parasitic mode of life. 
 
Plenary Session III: Control of parasitic diseases 

 

PL3-1 

Bumped Kinase Inhibitors are therapeutics for Cryptosporidium, Toxoplasma, Neospora, and Sarcocystis 

infections. 

W. C. van Voorhis1, D. A. Schaefer1, L. K. Barrett1, K. L. Rivas1, M. A. Hulverson1, R. Choi1, W. Huang1, Z. 
Zhang1, R. Vidadala1, I. Bruzual1, A. Castellanos-Gonzalez1, S. Dangoudoubiyam1, S. Kumar Verma 1, S. 
Scheele1, A. E. DeRocher1, M. Parsons1, J. S. Doggett1, E. Fan1, D. J. Maly1, A. C. White Jr1, M. W. Riggs1, A. 
Hemphill1, L. M. Ortega-Mora1, J. P. Dubey1, D. Howe1, K. K. Ojo1 
1University of Washington, Head, Allergy and Infectious Diseases, Seattle, United States 

New therapies to treat apicomplexan protozoan pathogens are urgently needed for both human and 
animal health. Bumped-kinase inhibitors specifically target calcium-dependent protein kinase 1 (CDPK1) of 
Cryptosporidium parvum, Toxoplasma gondii, Neospora caninum and Sarcocystis neurona. CDPK1 
orthologues of these apicomplexan species have a very small gatekeeper residue, glycine, in the ATP 
binding site of the protein kinase catalytic domain. This small gatekeeper residue allows BKIs to access a 
hydrophobic pocket that is blocked by the larger gatekeeper residues of mammalian protein kinases. In 
this way we are able to design potent and highly-selective protein kinase inhibitors for CDPK1. In these 
four species we now show that BKI exposure leads to a reduction of parasite host cell invasion and 
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replication in vitro, and the bulk of evidence supports that this action is mediated by inhibition of CDPK1. 
Treatment of mice infected with any one of these species leads to a significant reduction in tissue 
parasites, even in the CNS or fetuses of pregnant mice. We have also shown efficacy in the C. parvum-

newborn calf diarrhea model. Administration of BKIs twice a day significantly reduces oocyst shedding 
within 24 hrs of initiation of therapy and clinical evaluation scores are improved and diarrhea largely 
resolved within 48 hours of initiation of therapy. We now have advanced lead BKIs that have excellent PK, 
ADME, and toxicology parameters. Thus, BKIs are promising therapies for Cryptosporidium, Toxoplasma, 

Neospora, and Sarcocystis infections. 
 
PL3-2 

Control of schistosomiasis and other helminthiases 

J. Utzinger1,2 
1Swiss Tropical and Public Health Institute, Basel, Switzerland 
2University of Basel, Basel, Switzerland 

Schistosomiasis is a water-based disease that affects more than 250 million people, mainly marginalised 
rural dwellers in sub-Saharan Africa. After decades of neglect, efforts are escalating to control and 
eliminate schistosomiasis and other helminthiases. Yet, the question arises of whether or not we have the 
tools and strategies to do so? Advances in different strands of scientific inquiry will be presented, including 
risk mapping and prediction, development and validation of new diagnostic tools, effect of altered 
frequency and extent of preventive chemotherapy and implementation of integrated control packages. 
The establishment of an open-access, georeferenced database of previous schistosomiasis surveys, 
coupled with Bayesian geostatistical models, provides a powerful means for risk profiling at different 
spatial scales. A multi-country evaluation has shown that a point-of-care circulating cathodic antigen (POC-
CCA) urine cassette test is more sensitive and less cumbersome than the Kato-Katz technique applied on 
stool samples for the diagnosis of Schistosoma mansoni. The Schistosomiasis Consortium for Operational 
Research and Evaluation (SCORE) initiated a series of large-scale studies to determine the effect of 
different schemes of preventive chemotherapy (school-based versus community based; annual treatment 
versus ‘treatment holidays’) and integrated control approaches (preventive chemotherapy plus snail 
control and formative research) for gaining and sustaining the control of schistosomiasis and interrupting 
transmission in different parts of Africa. Experiences gained and lessons learned from these SCORE studies 
are also relevant for other helminthiases. 
 
Workshop VIII: Drugs and drug development (DDDS) 

 
WS8-P1 

KI 1294: A novel inhibitor of CDPK1 as a potential treatment of Cryptosporidium parvum infections 

M. Lendner1, D. Bötcher2, C. Delling1, K. K. Ojo3, R. S. Rao4, D. Maly4, W. C. van Voorhis4, A. Daugschies1 
1Universität Leipzig, Institut für Parasitologie, Leipzig, Germany 
2Universität Leipzig, Institut für Veterinär-Pathologie, Leipzig, Germany 
3University of Washington, Department of Chemistry, Seattle, United States 
4University of Washington, Division of Allergy and Infectious Diseases, Seattle, United States 

Introduction: Cryptosporidium parvum is a zoonotic agent that infects humans and animals causing heavy, 
watery diarrhoea. C. parvum is present in most calf rearing farms leading to high economical losses and 
mortality may reach 5-10%. Cryptosporidium sp. is the second leading pathogen in young infants with 
diarrhoea in developing countries. So far, available treatment options are insufficient for both veterinary 
and human medicine. 
Objectives: The aim of this study was to evaluate if the novel inhibitor BKI 1294 of the calcium dependent 
protein kinase 1 (CDPK1) of Cryptosporidium is able to prevent or attenuate the infection of calves with C. 

parvum. 
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Methods: Calves (n=6 in each group) were infected with a single dose of C. parvum and treated with 
Inhibitor BKI 1294 or mock control five times every two days or were left untreated. Oocyst output, health 
status, dehydration, blood chemistry and pathology were assessed. 
Results: Treatment with BKI 1294 led to a reduction of oocyst shedding by up to 79%. The single dose 
infection led only to a subclinical infection. Treated animals showed a slightly lower number of days of 
dehydration although faecal consistency was similar in all groups. Analysis of the blood chemistry and 
organ histopathology revealed no major differences between the groups indicating that inhibitor BKI 1294 
has no relevant side effects. 
Conclusions: Altogether inhibitor 1294 proved to be an attractive candidate for a new treatment against C. 

parvum in calves and possibly also in humans. 
 
WS8-P2 

An Entamoeba histolytica-derived glycolipid supports the clearance of Leishmania major in vitro and in 

vivo. 

H. Bernin1, S. L. Choy1, S. C. Lender1, E. Bifeld1, J. Clos1, H. Lotter1 
1Bernhard Nocht Institute for Tropical Medicine, Molecular Parasitologie, Hamburg, Germany 

The protozoan parasite Leishmania major (L. major) is the causative agent of cutaneous leishmaniasis and 
is responsible for over 1.5 million cases per year. Transmitted by the bite of an infected phlebotomine 
sandfly, cutaneous leishmaniasis can lead to disfiguring lesions and no sufficient therapy is available at 
present. We isolated a glycolipid from the membrane of Enatmoeba histolytica, the 
lipopeptidephosphoglycan (EhLPPG) with immunostimulatory properties. In an in vitro model for 
Leishmania infection we found that treatment with EhLPPG decreased the percentage of infected murine 
and human macrophages as well as the parasite load per macrophage. Moreover, treatment with EhLPPG 
and addition of spleen lymphocytes further decreased the Leishmania infection and parasite load. In an in 

vivo model for cutaneous leishmaniasis EhLPPG injection led to delayed growth of footpad lesions and 
elongated ulceration-free time. Analysis of the draining lymph nodes of infected mice exhibited a reduced 
parasite load after EhLPPG treatment. Thus, using an immune stimulating molecule represents a new 
treatment strategy that targets the host immune response for a more efficient clearance of Leishmania 
parasites instead of targeting the parasite itself. 
 
WS8-P3 

The metronidazole-susceptibility of Trichomonas vaginalis is influenced by the presence of Mycoplasma 

hominis 

U. Fürnkranz1,2, J. Walochnik2, B. Henrich1 
1Institute for Medical Microbiology and Hospital Hygiene, Düsseldorf, Germany 
2Institute for Specific Prophylaxis and Tropical Medicine, Vienna, Austria 

Trichomonas vaginalis is a sexually transmitted parasite and the causative agent of trichomonosis, the 
most common, non-viral sexually transmitted disease, which however remains without symptoms in 50-
80% of the patients. Trichomonosis is treated with metronidazole; but resistances are frequent. 
Mycoplasma hominis, a facultative pathogen of the human genital tract, belongs to the smallest bacteria 
that are characterized by the lack of a cell wall. Screening studies have revealed that up to 90% of T. 

vaginalis isolates are naturally infected M. hominis and this “symbiosis” has been discussed to influence 
the drug resistance of T. vaginalis. 
The aim of the current study was to investigate this “symbiosis” in vitro and to compare the same strains 
of T. vaginalis in pure culture and in co-culture with M. hominis strains according to their drug-
susceptibilities. 
Co-cultures of different strains of T. vaginalis with various strains of M. hominis were successfully 
established. At different time points of co-culture, metronidazole susceptibility was tested. Moreover, 
total RNA was extracted to analyse genes associated with metronidazole-resistance using qPCR for 
monitoring changes concerning their expression levels. 
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Three T. vaginalis strains (the type strain and two clinical isolates, one of which had been naturally 
infected and was cleared from M. hominis) were tested in pure culture and after co-culturing with several 
clinical isolates of M. hominis. 
An increase of resistance for T. vaginalis that was co-cultured with M. hominis was observed, however it 
depended on the strain combination, as well as the duration of co-culture. qPCR studies are currently on-
going 
 
WS8-P4 

Comparison of L. sigmodontis infection in immune deficient mice - implications for the screening of 

macrofilaricidal drug candidates 

S. J. Frohberger1, J. Ajendra1, W. Stamminger1, A. Ehrens1, S. Jayagopi1, B. C. Buerfent1, M. Koschel1, A. 
Hoerauf1, M. P. Hübner1 
1Institute of Medical Microbiology, Immunology and Parasitology, University Hospital Bonn, Bonn, 

Germany 

Current MDA programs for onchocerciasis rely on the repeated distribution of Ivermectin, which 
temporarily prevents microfilaremia and transmission of the diseases, but barely affects the adult worms. 
Thus, macrofilaricidal compounds are required to achieve the millennium goals to eliminate onchocerciasis 
as public health problem by the year 2020. 
Using the rodent filarial nematode Litomosoides sigmodontis (L.s.) we perform pre-clinical screening of 
potential macrofilaricidal compounds in collaboration with industry partners, the Bill and Melinda Gates 
Foundation and the Drugs for Neglected Diseases Initiative. As only 50% of BALB/c wild-type (WT) mice 
become patent and elimination of worms starts ~72dpi, L.s. infection was compared with BALB/c mice 
lacking eosinophils (dblGATA and IL-5-/-) and mice deficient in type 2 immune responses (IL-4R-/- and IL-4R-/-

/IL-5-/-). Natural L.s. infection resulted in a significantly increased worm burden at 119dpi in dblGATA, IL5-/-, 
and IL-4R-/-/IL-5-/- (p>0.05) mice compared to WT controls. Microfilaremia occurred in 90-100% of dblGATA, 
IL-4R-/- and IL-4R-/-/IL-5-/- mice and microfilariae counts were highest in IL-4R-/-/IL-5-/- mice, followed by 
dblGATA and IL-5-/- mice, while 30% of WT controls and 50% of IL-5-/- mice were patent. Microfilaremia 
persisted in IL-4R-/-/IL-5-/-, dblGATA, and IL-5-/- mice for >120dpi, while microfilaremia declined in IL-4R-/- 

and WT controls following 78dpi. Female adult worm length was significantly increased in IL-4R-/-/IL-5-/- 
mice compared to all other groups and significantly increased in dblGATA, IL-4R-/- and IL-5-/- mice 
compared to WT controls. Flow cytometric analysis confirmed the lack of alternatively activated 
macrophages in IL-4R-/- and IL-4R-/-/IL-5-/- mice and lack of eosinophils in dblGATA and IL-5-/- mice. Type 1 
and 2 cytokines are currently analyzed from thoracic cavity and spleen and correlated to the genetic 
background, microfilaremia and adult worm burden. 
In summary, IL-4R-/-/IL-5-/- mice possess an extended adult worm survival with increased microfilaremia 
which allows the assessment of slow acting macrofilaricidal compounds, their impact on microfilaremia 
and the contribution of the immune system on drug efficacy 
 
Workshop IX: Parasite-host interaction 

 
WS9-P1 

Acquisition of cholesterol from the host late endocytic pathway is important for efficient liver-stage 

Plasmodium development 

 
Author requests his/her abstract not to be published. 
 
WS9-P2 

Characterization of AmiD, an enzyme with dual enzymatic activity in insect Wolbachia  

M. Wilmes1, K. Meier1, A. Schiefer1, A. Hörauf1, K. Pfarr1 
1University of Bonn, Institute for Medical Microbiology, Immunology and Parasitology, Bonn, Germany 
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Wolbachia are obligate intracellular bacteria found in many arthropods and filarial nematodes and the 
interaction with their hosts range from parasitism to mutualistic symbiosis. The genome of these 
endosymbionts is highly reduced and only contains genes essential for Wolbachia survival. Interestingly, 
the genome encodes all genes required for the synthesis of the cell wall building block lipid II, although no 
evidence for a peptidoglycan-like structure has been found [1, 2]. To provide insights into further 
processing of lipid II, we analyzed the activity of an amidase (AmiD) from Wolbachia endosymbiont of 
Drosophila melanogaster. Our results demonstrate that recombinantly expressed AmiD cleaves the 
MurNAc-L-Ala bond in intact peptidoglycan, monomeric lipid II and anhydromuropeptides (peptidoglycan 
degradation products generated during bacterial growth). The amidase activity is Zn2+-dependent and 
highly diminished in the presence of the metal chelators EDTA and 1,10-phenanthroline. Atypically, AmiD 
from Wolbachia also has DD-carboxypeptidase activity (releasing the terminal D-Ala residues from the 
pentapeptide side chain of lipid II) that is sensitive to β-lactam antibiotics. Thus, AmiD may have a crucial 
role in cleavage of a peptidoglycan-like structure allowing cell growth and division and/or recycling of cell 
wall constituents. In addition, the dual enzymatic activities of AmiD may allow Wolbachia to avoid host 
organism immune responses by degrading cell wall fragments in the periplasm that are recognized by 
innate immune receptors. 
Wolbachia provide a useful model to examine non-canonical activities of cell wall biosynthesis enzymes 
that may have been overlooked in free-living bacteria that are killed by β-lactams. 
References  
1) Henrichfreise, B., et al., Functional conservation of the lipid II biosynthesis pathway in the cell wall-less 
bacteria Chlamydia and Wolbachia: why is lipid II needed? Mol Microbiol, 2009, 73, 913-923. 
2) Vollmer, J., et al., Requirement of lipid II biosynthesis for cell division in cell wall-less Wolbachia, 
endobacteria of arthropods and filarial nematodes. Int. J. Med. Microbiol., 2013, 303, 140-149. 
 
WS9-P3 

Inhibition of the interferon-γ response in Toxoplasma gondii-infected macrophages - adding more pieces 

to the puzzle 

R. Nast1, J. Staab2, T. Meyer2, C. G. K. Lüder1 
1University Medical Center, Institute for Medical Microbiology, Göttingen, Germany 
2University of Göttingen, Department of Psychosomatic Medicine and Psychotherapy, Göttingen, Germany 

The intracellular parasite Toxoplasma gondii has evolved several strategies to evade the immune system of 
its mammalian host which, in sum, facilitate the establishment of a chronic infection. These include a 
global inhibition of the interferon (IFN)-γ response in infected macrophages (MΦ). The IFN-γ response is 
transduced by the transcription factor STAT1 (signal transducer and activator of transcription 1) and is 
pivotal for host defence against a variety of intracellular pathogens including Toxoplasma. 
The molecular mechanism of how Toxoplasma inhibits the IFN-γ response has only been partially resolved. 
The phosphorylation at Tyr701 and the nuclear translocation of STAT1 have been previously found to be 
unimpaired in T. gondii-infected MΦ but the activation of STAT1-responsive promoters is nevertheless 
impaired. We therefore performed a refined analysis concentrating on STAT1 activities downstream of its 
translocation into the nucleus. Quantitative immunofluorescence microscopy of a STAT1-GFP reporter cell 
line revealed a considerably prolonged localisation of STAT1 in the nuclei of parasite-positive cells 
following IFN-γ activation. Furthermore, immunoblotting of subcellular fractions from T. gondii-infected 
and non-infected MΦ revealed increased amounts of STAT1 that was fully activated by phosphorylation at 
Tyr701 and Ser727 in the nuclei of infected cells. A comparison of mild detergent lysates showed that 
increased amounts of phosphorylated STAT1 were only solubilized from T. gondii-infected MΦ when 
lysates were additionally treated with DNase. These observations strongly suggest that an increased 
association of STAT1 with DNA in T. gondii-infected cells significantly reduce its nucleocytoplasmic 
shuttling. Using electrophoretic mobility shift assays, we confirmed previous findings that canonical 
binding of STAT1 to the gamma-activated site (GAS) was inhibited by T. gondii infection, while a non-
canonical STAT1-GAS complex with lower electrophoretic mobility was induced. Remarkably, this complex 
even formed in the presence of non-GAS sequences indicating promiscuous STAT1-DNA binding in 
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Toxoplasma-infected MΦ. Such aberrant binding of STAT1 to DNA in T. gondii-infected MΦ may reduce 
the pool of activated STAT1 that can bind to GAS sites at IFN-γ-responsive promoters. 
 
WS9-P4 

The lane to the brain: how African trypanosomes invade the CNS 

M. Duszenko1,2, S. Mogk1,2, C. Mudogo1,2 
1University of Tübingen, Interfaculty Institute of Biochemistry, Tübingen, Germany 
2University, Biochemistry, Tübingen, Germany 

African trypanosomes induce sleeping sickness. They are transmitted during a blood meal of the tsetse fly 
and appear in blood and lymph, before they enter the central nervous system. During this 2nd stage, the 
parasite induces a dysregulation of sleep-wake-cycles (hence the name) and phenomena like coordination 
problems and disturbance of speech. It was thus logic to assume that trypanosomes cross the blood-brain 
barrier (BBB) and nestle somewhere between the brain cells. Brain is completely covered by a dense 
barrier, the so-called glia limitans that surrounds the brain and covers the blood vessels, with the latter 
being the BBB. It is known that some immune cells are able to cross the barrier, but this needs a 
sophisticated mechanism and very specific cell-cell interactions that were never observed for 
trypanosomes within the mammalian host. Interestingly, trypanosomes injected directly into the brain 
parenchyma led not to an infection. In contrast, the parasites disappeared within 3 days, most likely 
phagocytized by microglia. These observations led us to reconsider the common opinion that the parasites 
cross the BBB and to concentrate on the blood-CSF barrier (BCB). 
During infection, the BCB was found to be leaky for contrast agents used in magnet resonance 
tomography. The BCB is formed by the choroid plexus, i.e. the part of the ventricles where cerebrospinal 
fluid is formed. Anatomically, the ventricle system lies outside the brain and extends to the meninges, 
which surround the brain next to the glia limitans. As shown by real-time PCR mapping and electron 
microscopy, trypanosomes infiltrate the choroid plexus, CSF and finally the pia mater, the innermost one 
of the meninges. This habitat functions as a refuge, from where reinfections of blood (relapses) may easily 
occur. However, CSF is toxic for trypanosomes. Thus they must have found a way to leave the ventricle’s 
hostile environment as fast as possible. In fact, trypanosomes isolated from brain are significantly longer, 
show a very rapid movement of their flagellum and swim in a much more directed manner as compared to 
blood forms. Furthermore, we demonstrated that CSF infections occur periodically, following the cyclic 
parasite waves in blood. These results put a new light on the infection strategy and will open new avenues 
for treatment and drug development. 
 
WS9-P5 

Neurotoxocarosis: dysregulations in the brain over the course of infection 

D. Lindenwald1, E. Janecek1, E. Wilk2, K. Schughart2,3,4, R. Geffers5, C. Strube1 
1University of Veterinary Medicine Hannover, Institute for Parasitology, Hannover, Germany 
2Helmholtz Centre for Infection Research, Department Infection Genetics, Braunschweig, Germany 
3University of Veterinary Medicine Hannover, Hannover, Germany 
4University of Tennessee Health Science Center, Memphis, USA 
5Helmholtz Centre for Infection Research, Research Group Genome Analytics, Braunschweig, Germany 

Neurotoxocarosis (NT) induced by larvae of the zoonotic roundworm Toxocara canis may be associated 
with neurological and psychological disorders like seizures and memory impairment in infected paratenic 
hosts, e.g. humans and mice. Histologically, demyelization and neurodegeneration resembling 
neurodegenerative diseases are observed being more severe in cerebra than in cerebella. However, key 
pathophysiological processes during NT are not sufficiently investigated. Therefore, affected metabolic 
and regulatory pathways in T. canis-infected mouse brains were characterized during the course of 
infection to identify key regulatory mechanisms as well as potential treatment targets utilizing microarray 
technology. 
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C57Bl/6J mice were administered 2000 embryonated T. canis eggs, the control group received the vehicle 
only. On days 14, 28, 70, 98 and 120 post infectionem (pi), total RNA of 3 brains per group (subdivided in 
cerebra and cerebella) was extracted, processed and scanned on Agilent’s mouse 4x44K microarray chips. 
A total of 1172 and 2377 differentially transcribed genes (DTGs) were identified for cerebra and cerebella, 
respectively, using “samr”, “limma” and “maSigPro” packages for “R” data analysis software. Association 
of DTGs with known metabolic or regulatory pathways was investigated by using PANTHER Classification 
System. 
In cerebra, significant enrichment of DTGs was noted in cholesterol biosynthesis, axon guidance, B- and T-
cell activation, interleukin-, CCKR- and apoptosis signaling pathways. Time course analysis revealed a 
biphasic nature of progression with most severe dysregulations observed during the acute phase (day 14 
pi) and the chronic phase (day 70 and 98 pi) of infection. Less severe cerebellum involvement was 
confirmed as solely DTGs associated with chemokine/cytokine, apoptosis and integrin signaling pathways 
were significantly dysregulated. 
Observed disturbances of cholesterol homeostasis cross-linked with immune response and apoptosis may 
promote neurodegenerative processes. Therefore, more detailed characterization of dysregulations of 
genes associated with those specific mechanisms during the biphasic course of infection will provide a 
valuable basis for the development of future control strategies of Toxocara-mediated neural damage. 
 
WS9-P6 

Differences in host-parasite interaction with regard to two closely related Anguillicola species 

M. Keppel1, K. C. Dangel1, B. Sures1,2 
1University of Duisburg-Essen, Aquatic Ecology, Essen, Germany 
2University of Johannesburg, Department of Zoology, Johannesburg, Germany 

Host-parasite systems are an ideal field of research for studying coevolutionary processes since the two 
involved individuals are continuously interacting. In this respect, adaptation processes are directly 
targeted at coping with the antagonistic species. Invasive parasite species are of particular importance 
when comparing data on established and new host-parasite associations. The invasive swim bladder 
nematode Anguillicola crassus, originally parasitizing the Japanese eel (Anguilla japonica), has spread 
throughout populations of the European eel (Anguilla anguilla) since its introduction in the early 1980s. 
The present study is based on infection experiments of these two eel host species with A. crassus and its 
close relative A. novaezelandiae, which is non-native to both host species. Accordingly, four host-parasite 
associations which differ in terms of mutual adaptation were resulted. With these it was possible to 
contrast systems featuring long-term, short-term, and no coevolutionary relationship at all. We analyzed 
infection success, swim bladder pathogenicity, morphological features, and stress response based on 
hsp70 levels of both Anguillicola species in each eel species in order to reveal host-specific differences, 
which could be related to coevolutionary processes. Recovery rates proved to be significantly lower in 
Japanese eels than in European eels, which indicate that Japanese eels developed a strong immune 
response against nematode infections with the ability to encapsulate and kill invading larvae. Those 
encapsulation processes proved to implicate a distinct thickening of the swim bladder walls. Detailed 
morphological measurements showed that both nematode species attain a reduced maximum body size in 
Japanese eel hosts compared to European eels. Highly increased hsp70 responses could be detected in A. 

crassus individuals taken from Japanese eels, slightly increased levels were observed for A. crassus taken 
from European eels. All results strongly hint at an impaired development of both Anguillicola species when 
confronted with the strong immune response of a well-adapted eel host species. 
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Workshop X: Protozoan parasites II 

 
WS10-P1 

A mitochondrial phosphoenolpyruvate carboxykinase ensures glucose-independent survival of the 

protozoan parasite Toxoplasma gondii 

R. Nitzsche1, M. Tischer1, V. Zagoriy2, R. Lucius1, N. Gupta1 
1Humboldt Universität zu Berlin, Molekulare Parasitologie, Berlin, Germany 
2MetaSysX GmbH, Potsdam-Golm, Germany 

Toxoplasma gondii is considered as one of the most successful intracellular pathogens, as it can infect 
diverse host-cell types in nearly all warm-blooded organisms. Our former work has demonstrated that the 
fast-replicating tachyzoite stage of T. gondii depends on a metabolic cooperativity of glucose and 
glutamine to meet its energy and biosynthetic requirements. Either of the two nutrients can ensure the 
parasite survival, and cooperation of both nutrients is essential for the lytic cycle of tachyzoites. The 
genetic importance of glutamine flux in the absence of glucose is yet to be validated. 
This work identified two distinct phosphoenolpyruvate carboxykinase (PEPCK), one of which is localized in 
the parasite mitochondrion (PEPCKmt), whereas the other one is in the cytosol (PEPCKcyt). Tachyzoites can 
tolerate genetic deletion of PEPCKmt and PEPCKcyt, indicating a nonessential role of both isoforms under 
standard culture condition. The parasite cannot survive a simultaneous ablation of PEPCKmt and glucose 
transporter, which suggests that tachyzoites require the mitochondrial isoform to link glutamine flux into 
TCA cycle with gluconeogenesis. The off-state growth of the conditional mutant (Δtggt1-iΔtgpepckmt) can 
be partially restored by exogenous glycine and serine, confirming a minor contribution of other amino 
acids. Our data on PEPCKmt-dependent gluconeogenesis converge with cancer cells. Such a metabolic 
convergence holds promise for the development of common therapeutics. 
 
WS10-P2 

The putative 2,4-dienoyl-CoA reductase of Leishmania represents a novel virulence factor 

G. Semini1, D. Paape2, D. Peres-Alonso1,3, M. Barrios-Llerena4, T. Aebischer1 
1Robert Koch-Institut, Mycotic and Parasitic Agents and Mycobacteria, Department of Infectious Diseases, 

Berlin, Germany 
2University of Glasgow, Wellcome Trust Centre for Molecular Parasitology, Glasgow, Great Britain 
3Universidade Estadual Paulista, Departamento de Parasitologia, Instituto de Biociências, Botucatu, Brazil 
4University of Edinburgh, Centre for Cardiovascular Sciences, Edinburgh, Great Britain 

Leishmania spp., are medically relevant protozoan parasites that belong to the trypanosomatids. This 
family contains monoflagellated parasites with monogenic or digenic life cycles. The genomes of several 
species have been sequenced and provide evidence for extensive lateral gene transfer events e.g. from 
bacteria. Leishmania spp. show a digenic life cycle and oscillate between life as extracellular promastigotes 
in the digestive tract of their insect vectors and an intracellular habitat in vertebrate hosts. A comparison 
of proteomes of amastigotes, purified from their intracellular habitat, to extracellular promastigotes 
showed that enzymes involved in ß-oxidation of unsaturated fatty acids, such as a putative 2,4-dienoyl-
CoA reductase (DECR), become abundant in intracellular amastigotes. Phylogenetic analysis of decr 
revealed that this gene is present in a broad range of trypanosomatids, including genera Leishmania, 
Trypanosoma and Angomonas but seems to be absent in digenic parasites with an extracellular life style 
such as T. brucei. We have generated decr-deficient parasites. In vitro and in vivo infection experiments 
demonstrated that decr-deficient L. major lost virulence and cannot thrive inside host cells. These findings 
are consistent with current views on metabolic adaptation to intracellular life mainly gained from studying 
Leishmania. In conclusion, proteomics analyses permitted the identification of a novel virulence factor in 
Leishmania that seems to reflect a key acquisition of an enzymatic property by a past event of lateral gene 
transfer linked to the evolution of intracellular survival capacity. 
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From bacteria to parasites - prokaryotic ancestry and gene fusion of a dual localized peroxidase in 

malaria parasites 

M. Deponte1 
1Heidelberg University, Parasitology, Heidelberg, Germany 

Horizontal gene transfer has emerged as a crucial driving force for the evolution of eukaryotes. This also 
includes Plasmodium falciparum and related economically and clinically relevant apicomplexan parasites, 
whose rather small genomes have been shaped not only by natural selection in different host populations 
but also by horizontal gene transfer following endosymbiosis. However, there is rather little reliable data 
on horizontal gene transfer between animal hosts or bacteria and apicomplexan parasites. Here we show 
that apicomplexan homologues of the peroxidase peroxiredoxin 5 (Prx5) have a prokaryotic ancestry and 
therefore represent a special subclass of Prx5 isoforms in eukaryotes. Using two different 
immunobiochemical approaches, we found that the P. falciparum Prx5 homologue is dually localized to the 
parasite plastid and cytosol. This dual localization is reflected by a modular Plasmodium-specific gene 
architecture consisting of two exons. Despite the plastid localization, our phylogenetic analyses contradict 
an acquisition by secondary endosymbiosis and support a gene fusion event following a horizontal 
prokaryote-to-eukaryote gene transfer in early apicomplexans. The results provide unexpected insights 
into the evolution of apicomplexan parasites as well as the molecular evolution of peroxiredoxins, an 
important family of ubiquitous, usually highly concentrated thiol-dependent hydroperoxidases that exert 
functions as detoxifying enzymes, redox sensors and chaperones. 
Djuika CF, Huerta-Cepas J, Przyborski JM, Deil S, Sanchez CP, Doerks T, Bork P, Lanzer M, and Deponte M. 
(2015) Microbial Cell 2:5-13. 
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Breaking free: Oocyst egress in Plasmodium berghei 

D. Klug1, F. Frischknecht1 
1University Hospital Heidelberg, Centre of Infectious Diseases, Heidelberg, Germany 

After budding within the oocyst and release into the hemolymph Plasmodium sporozoites invade the 
salivary glands of the mosquito to be transmitted with the next blood meal. Along this journey sporozoites 
display a variety of surface proteins to ensure efficient attachment, gliding motility and host cell invasion. 
It was shown before that sporozoite surface proteins are crucial especially for motility and salivary gland 
invasion (e.g. TRAP and MAEBL) while proteases and other factors are important for sporozoite egress (e.g. 
ECP1). In this study we investigated a previously uncharacterized sporozoite protein with high similarity to 
proteins of the TRAP-family. Because of a thrombospondin type-1 repeat, which is a common domain in 
many Plasmodium surface proteins, it was named thrombospondin-releated protein 1 (TRP1). The tight 
expression of TRP1 in mature oocysts and hemolymph sporozoites suggested that this protein plays an 
important role for sporozoite traversal from oocysts to salivary glands. Indeed trp1(-) sporozoites showed 
a strong deficiency in oocyst egress and were not able to invade the salivary glands, which led to a 
complete block in transmission from mosquito to mouse. Interestingly we could not oberserve a defect in 
gliding motility of trp1(-) sporozoites if mechanically released from oocysts. Furthermore trp1(-) 
sporozoites derived from mosquito midguts were still infective to mice if intravenously injected in high 
doses. We hope that further genetic studies as well as long term imaging of single oocysts and whole 
midguts will shed more light on the function of TRP1 as well as on processes within the oocyst that lead to 
sporozoite egress. 
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Coronin couples calcium release to motility in malaria parasites. 

K. Bane1, J. Sattler1, S. Lepper1, J. Kehrer1, M. Singer1, M. Reinig1, D. Klug1, K. Heiss1, J. Baum2, A.- K. 
Mueller1, F. Frischknecht1 
1University of Heidelberg Medical School, Center for Infectious Diseases, Heidelberg, Germany 
2Imperial college, London, Great Britain 

Malaria parasites need to migrate in order to penetrate tissue barriers and enter host cells. Here we show 
that the actin filament-binding protein coronin regulates gliding motility in Plasmodium berghei 
sporozoites, the highly motile forms of a rodent malaria parasite transmitted by mosquitoes. Parasites 
lacking coronin show motility defects that impair colonization of the mosquito salivary glands but not 
migration in the skin, yet result in decreased transmission efficiency. In non-motile sporozoites low 
calcium concentrations mediate actin-independent coronin localization to the periphery. Engagement of 
extracellular ligands triggers an intracellular calcium release followed by the actin-dependent 
relocalization of coronin to the rear and initiation of motility. Mutational analysis and imaging suggest that 
coronin organizes actin filaments for productive motility. Using coronin-mCherry as a marker for the 
presence of actin filaments we show that filament disassembly is mediated by protein kinase A, which 
modulates motility. We finally suggest that calcium and cAMP-mediated signaling regulate the switch from 
rapid parasite motility to host cell invasion by differentially influencing actin dynamics. 

Figure 1     Figure 2 
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Magnetic Resonance Imaging of Pathogenic Protozoan Parasite Entamoeba histolytica Labeled With 

Superparamagnetic Iron Oxide Nanoparticles 

H. Fehling1, T. Ernst2, H. Bernin1, C. Marggraff1, G. Adam2, I. Bruchhaus1, E. Tannich1, H. Ittrich2, H. Lotter1 
1Bernhard-Nocht-Institut, molecular parasitology, Hamburg, Germany 
2University Medical Center Hamburg-Eppendorf, Diagnostic and Interventional Radiology Department and 

Clinic , Hamburg, Germany 

Introduction: According to its name giving activity, E. histolytica possesses a repertoire of pathogenicity 
factors that enables the parasite to invade into various tissues of the host. Besides the investigations of 
differentially expressed pathogenicity molecules, we want to analyze whether differences in the 
movement, velocity and organ spreading behaviour of E. histolytica trophozoites contribute to the 
pathogenicity. 
Objectives: We established a noninvasive tracking of the pathogenic parasite E. histolytica after 
superparamagnetic iron oxide (SPIO) labeling by magnetic resonance imaging (MRI) on a single-cell level in 

vitro and in vivo in a mouse model for amebic liver abscess (ALA). 
Materials and Methods: Trophozoites were labeled with SPIO nanoparticles. The uptake of SPIO by E. 

histolytica (Eh) was optimized using flow cytometry and visualized by bright field, fluorescence, and 
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transmission electron microscopy. The viability of SPIO-Eh was assessed in vitro by determination of 
growth and ingestion rate of erythrocytes. Migration of SPIO-Eh was proven by in vitro MRI in a preclinical 
7T MRI system using continually repeated MRI scans. In vivo distribution of SPIO-Eh within the mouse liver 
was assessed qualitatively and quantitatively by serial respiration-triggered T2*-weighted MRI, T2-
weighted MRI, and R2* MR relaxometry up to 5 days after injection and correlated with immunohistology 
of the liver sections after removal. 
Results: E. histolytica can be efficiently labeled with SPIO without influence on parasite growth rate or 
phagocytic capacity. In vitro dynamic MRI allowed real-time migration monitoring and determination of 
velocity of single SPIO-Eh. In vivo SPIO-Eh showed signal decrease in T2*-weighted and increase of R2* in 
ALA formations. Motility of SPIO-Eh was necessary to induce ALA formations. 
Conclusions: The present study demonstrates the feasibility of an efficient magnetic labeling and a 
noninvasive in vitro and in vivo MR tracking of the pathogenic protozoan Eh in a mouse model for ALA, 
thus representing in future a noninvasive imaging tool to study parasite, as well as on host-specific 
pathomechanisms. 
 
Workshop XI: Vectors, entomology and acarology 

 
WS11-P1 

Invasive mosquito species conquering Germany 

H. Kampen1, D. Walther2 
1Friedrich-Loeffler-Institut, Greifswald, Germany 
2Leibniz Centre for Agricultural Landscape Research, Muencheberg, Germany 

Emerging mosquito-borne diseases, such as dengue and chikungunya, have recently become a reason of 
growing concern among health authorities in Europe. Invasive mosquito species, in particular the Asian 
tiger mosquito Aedes albopictus, were generally made responsible for pathogen transmission. Although 
largely unaffected from emerging mosquito-borne disease cases so far, Germany has lately also been 
confronted with invasive mosquito species due to passive introduction, successful establishment and 
active spread. By active and passive surveillance approaches, two vector species, Ae. albopictus and the 
Asian bush mosquito Ae. japonicus, were increasingly often collected during the recent past in various 
parts of Germany. While Ae. japonicus, a species naturally adapted to temperate climates, has established 
permanent populations already and keeps spreading, the thermophilic Asian tiger mosquito appears to be 
on the verge of establishing. Detections of Ae. albopictus have been accumulating, local reproduction has 
been documented repeatedly over extended periods of time in late summer and autumn, and even 
overwintering has probably occurred. A specimen of a third invasive potential vector species, Ae. koreicus, 
was collected in summer 2015 for the first time. 
Recent developments regarding occurrence and spread of invasive mosquito species in Germany will be 
presented and their impacts discussed. 
 
WS11-P2 

Evidence and implications of stable endemic sandfly populations in Austria 

J. Walochnik1, A. Obwaller2, M. Karakus3, W. Poeppl1, S. Toz3, Y. Ozbel3, H. Aspöck1 
1Medical University of Vienna, Wien, Austria 
2Federal Ministry of Defence and Sports, Division of Science, Research and Development, Vienna, Austria 
3Ege University Faculty of Medicine, Parasitology Department, Bornova, Izmir, Izmir, Turkey 

Introduction: Sandflies (Diptera: Psychodidae: Phlebotominae) are the vectors of several pathogens, 
including Leishmania spp., Bartonella spp. and Phleboviruses. In Central Europe, leishmaniasis is a rare 
disease diagnosed almost exclusively in travellers, soldiers or migrants coming from tropical or subtropical 
countries, particularly also from the Eastern Mediterranean Region and the Middle East. 
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The occurrence of sandflies in Central Europe north of the Alps has long been excluded. In the last decade 
occurrence of sandflies was documented in Germany, Belgium and recently in Austria. Also, 
autochthonous human Leishmania infections in Central Europe have been reported. 
Objectives: The aim of this study was to evaluate the stability of Austrian sandfly populations, the 
prevalence of Leishmania infections in different groups of the Austrian population and the possible 
implications. 
Materials & Methods: Sandfly trapping was performed over a period of altogether 5 years at different 
capture sites in Eastern Austria. Exposure to Leishmania spp. was evaluated by serological screening and 
PCR in Austrian soldiers serving in UN or EU peace-keeping missions in Syria, Lebanon and Bosnia-
Herzegovina, on one hand, and in humans who had not travelled to endemic areas in the recent past, on 
the other hand. 
Results: In several south-eastern regions of Austria sandfly populations were shown to be stable if not 
increasing. All specimens were identified as Phlebotomus (Transphlebotomus) mascittii Grassi 1908. During 
the whole study period, all captures were made between 3rd July and 28th August. Moreover, it was shown, 
that seroprevalence in soldiers returning from Syria is significantly higher than in those returning from 
Lebanon and Bosnia and Herzegovina. However, seroprevalence was also unexpectedly high in individuals 
who had not recently been to endemic areas, and Leishmania DNA was detected in several asymptomatic 
individuals, including a dog that had never left Austria. 
Conclusions: Sandflies are much wider distributed in Austria than previously assumed. The period of 
sandfly activity in Austria is long enough to allow Leishmania transmission to vertebrate hosts. 
 
WS11-P3 

Host feeding patterns of mosquitoes in Germany 

J. Börstler1, H. Jöst1,2, R. Garms1, A. Krüger3, E. Tannich1,2, N. Becker4,5, J. Schmidt-Chanasit1,2, R. Lühken1 
1Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany 
2German Centre for Infection Research (DZIF), partner site Hamburg-Luebeck-Borstel, Hamburg, Germany 
3Department of Tropical Medicine, Bundeswehr Hospital Hamburg, Hamburg, Germany 
4German Mosquito Control Association (KABS), Institute for Dipterology, Speyer, Germany 
5University of Heidelberg, Heidelberg, Germany 

Due to continuing eco-climatic changes and globalization, mosquito-borne viruses are of growing 
importance in many countries of Europe including Germany. Different factors influence the vector capacity 
of mosquitoes. Beside the vector competence or host density, one important parameter is the proportion 
of vectors feeding on a host, which is strongly influenced by the host feeding patterns of the mosquitoes. 
However, the knowledge on the host species of the mosquito species in Germany is scarce or outdated. 
Therefore, we utilized a molecular approach to identify the host species of wild mosquitoes in Germany. 
Between the years 2012 and 2015, 775 blood-fed mosquitoes were collected within a nationwide 
pathogen surveillance program covering 50 trapping sites. Sampling was conducted with EVS traps and BG-
Sentinel traps baited with CO2, gravid traps, and hand held aspirators. Blood-meals were analysed by PCR 
and subsequent Sanger sequencing of the cytochrome b gene. 
We identified 34 host species as blood meal source from 23 mosquito species, covering 23 mammalian 
species (including human) and ten bird species. The observed host species for some species indicated 
substantial differences to the general classification found in the literature. Culiseta morsitans, for example, 
is commonly classified as an exclusively ornithophilic species, but in this study predominatly mammals (5 
specimens), especially humans (11 specimens) and only few birds (2 specimens) were detected (18 
analysed specimens in total). Similarly, in Culex pipiens pipiens, which was also expected to be 
predominantly ornithophilic, a wide range of host species (39% mammals, 35% humans, and 26% birds; 
100 analysed individuals) was observed. This predestines the species for a role as bridge vector for 
zoonotic pathogens such as the Usutu virus, which is already circulating in southern Germany. This study 
provides new insights into the blood feeding preference of German mosquito species. Due to the 
noticeable differences compared to the host-preference classifications found in the literature, this kind of 
study is urgently needed to further assess the vector capacity of the different mosquito species and the 
associated pathogen ecology. 
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Molecular interactions of Trypanosoma cruzi and triatomines 

G. Schaub1, S. Soukou1 
1Universität Bochum, Zoology/Parasitology, Bochum, Germany 

Triatomine bugs are vectors of Trypanosoma cruzi, the etiologic agent of Chagas disease in Latin America. 
After ingestion of blood trypomastigotes, in the stomach of bugs these develop to spheromastigotes and 
epimastigotes, the main replicative stage. After passage to the small intestine, the epimastigotes adhere to 
the perimicrovillar membranes of the intestinal cells. If the development of these membranes is inhibited 
by decapitation of the bug or feeding an antiserum, glycoinositolphospholipids or specific mucins of the 
surface coat of the flagellate, the colonization of this region is strongly reduced. This interaction seems to 
be due to mannose-specific carbohydrate-binding proteins of epimastigotes exhibiting a strong affinity for 
higher mannose oligomers that are present in the midgut. Cruzipain, a cysteine peptidase, and 80 kDa 
calcium-regulated cysteine peptidases (calpains) also seem to affect the attachment. In the rectum, 
epimastigotes attach with a specific region of the flagellum by hydrophobic interactions to the wax layer of 
the cuticle. So far, even proteomics offered no identification of this compound. The development of the 
non-dividing metacyclic trypomastigotes is mainly restricted to the rectum. The majority develops from 
epimastigotes, in which the kinetoplast migrates to the posterior end of the cell. Under specific in vitro 
conditions - late stationary phase epimastigotes are incubated for 2 hours in a stress medium containing 
no proteins, amino acids or sugars, followed by an incubation for six days in the same medium 
supplemented with proline or glutamate, aspartate and glucose - 95% of the flagellates are metacyclic 
trypomastigotes. Using one clone of T. cruzi many changes of the genome of the parasite were identified. 
A short-term effect is evident in the vector after blood ingestion of the bug when the urine flushes out the 
remains of digestion from the rectum. Within 15 minutes, the urine induces a rapid metacyclogenesis of 
epimastigotes. Proteins of molecular masses of 16-17 kDa are responsible for this effect. These data 
indicate many interactions of parasite and vector. 
 
WS11-P5 

Study on the ecology of ticks as vectors of pathogens concerning habitat, land use, hosts and climate in 

Baden-Wuerttemberg 

T. Petney1, M. Pfäffle1, N. Littwin1, S. Norra2, D. Böhnke2, F. Hogewind2, R. Gebhardt2, R. Oehme3, P. 
Sebastian3, J. Steidle4, O. Kahl5, H. Dautel5, A. Lindau6, U. Mackenstedt6 
1Karlsruher Institut für Technologie, Zoologisches Institut Abteiluing für Ökologie und Parasitologie, 

Karlsruhe, Germany 
2Karlsruher Institut für Technologie, Institut für Geographie und Geoökologie, Karlsruhe, Germany 
3Landesgesundheitsamt Stuttgart, Stuttgart, Germany 
4Universität Hohenheim, Fg: Tierökologie, Stuttgart, Germany 
5tick-radar GmbH, Berlin, Germany 
6Universität Hohenheim, Fg: Parasitologie, Stuttgart, Germany 

Hard ticks like Ixodes ricinus are highly competent vectors for numerous human pathogenic bacteria, virus 
and parasites. In Central Europe, Tick Borne Encephalitis (TBE) and Lyme-Borreliosis are the most well-
known tick-borne diseases. Additionally, other pathogens like Rickettsia spp. and Candidatus Neoehrlichia 
mikurensis are highly prevalent in ticks. The aim of this study was to study the abundance and dynamics of 
the most important, tick-borne pathogens (B. burgdorferi s.l., tick-borne encephalitis virus, Rickettsia spp., 
Candidatus Neoehrlichia mikurensis (CNM), Babesia spp.). Ticks were removed directly from small 
mammals or collected by flagging. They were studied by means of real-time PCR. The pathogens B. 

burgdorferi s.l., CNM and Rickettsia spp. were found in flagged ticks as well as in ticks collected from small 
mammals. The infection rate was very high especially in nymphs. Differences in prevalence rates can be 
seen between years and sites, but there is no tendency for decrease or increase. Further studies are 
required to identify the Rickettsia species in ticks because not all of them are human pathogenic. 
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WS11-P6 

The scabies mite genome - a targeted molecular approach to identify novel therapeutic targets to treat 

scabies and mange 

K. Fischer1, E. Mofiz2, D. Holt3, A. Papenfuss2 
1QIMR Berghofer MRI, Infectious Diseases, Herston, Brisbane, Australia 
2Walter and Eliza Hall Institute MRI , Melbourne, Australia 
3Menzies School of Health Research, Darwin, Australia 

Introduction: On a global scale, scabies is one of the three commonest dermatological conditions 
associated with overcrowded living conditions, imposing a considerable economic burden on individuals, 
families, communities and health systems. The scabies mite also causes significant disease in form of 
sarcoptic mange in companion, livestock and wild animals. A fundamental problem is that the scabies mite 
is poorly understood at the molecular level, compared with many other parasites. 
Objectives: We aim to assemble and annotate the scabies mite genome sequence and complement these 
data with transcriptomic and proteomic analyses. 
Methods and Results: The obligate parasitic life cycle of scabies mites in intact skin cannot be maintained 
in vitro. Consequently, experimental studies are extremely challenging. We have developed a natural host 
experimental model using pigs. This model represents a nearly unlimited source of mites to generate high 
quality molecular databases. Our strategy is to first sequence pig-derived scabies mites, of which we can 
generate in large numbers and then to re-sequence from human scabies mites, which are more difficult to 
collect. 
Using a quantitative PCR-based method, we estimated the nuclear genome size of scabies mites to be 
smaller than 100Mb. 360o rotational images of chromosomal spreads from scabies mite eggs showed that 
the chromosome number as 17 or 18 per diplodiploid (2n) nucleus: To date, we have generated 400 
million paired-end reads of Illumina data from adult mites and eggs, and assembled into contigs with an 
N50 of 45kb and 62kb for pig and human mite sequences respectively. For scaffolding and gap closure we 
will generate 50x coverage of the mite genome with PacBio long-read sequences from pig mites. Deep 
Illumina RNA sequencing data of pig mite eggs and adults translated into ~9000 unique proteins and will 
underpin the scabies mite genome annotation as well as inform stage specific gene transcription. We have 
generated a high-throughput proteomic database of the scabies mite, as an independent approach to 
accelerate genome annotation and curation. 
Conclusions: Identification of scabies parasite-specific virulence factors, pathways important for host-
parasite interactions and candidate therapeutic targets is the major, long-term outcome of this project. 
 
Workshop XII: Genetics, phylogeny and evolution 

 
WS12-P1 

Making daughters only - the reproductive organ in free-living Strongyloides spp. (nematoda) 

A. Kulkarni1, A. Holz1, C. Roedelsperger1, D. Harbecke1, J. Lightfoot1, A. Streit1 
1MPI für Entwicklungsbiologie, Evolutionsbiologie, Tübingen, Germany 

Strongyloides spp. are intestinal parasites of vertebrates including man. Strongyloides spp. and its 
facultative parasitic sister genus Parastrongyloides are being developed as models for basic and 
translational research. Strongyloides spp. alternate between parthenogenetic parasitic and free-living 
sexual generations. The latter produce only female parasitic progeny. Although the free-living 
Strongyloides spp. adults superficially resemble the model nematode C. elegans, there are dramatic 
differences between them, in particular with respect to the organization of the germline. Combining light 
and electron microscopy, immunohistochemistry and quantitative DNA and RNA sequencing we 
characterized the S. ratti germ line and compared it with the germ lines of other nematodes of various 
phylogenetic distance. We particularly focused on two features, which have puzzled investigators for 
several generations. First we characterized a population of non-dividing giant nuclei with a very high DNA 
content in the distal gonad. In C. elegans this regions is populated by mitotically dividing germline stem 



81 
 

cells and early meiotic cells. The chromatin of these giant nuclei is rich in histone modifications normally 
associated with high transcriptional activity, like H3K4me3. We showed that in these nuclei, autosomes 
are present in higher copy numbers than X chromosomes. Consistently, autosomal genes are expressed at 
higher levels than X chromosomal ones. This suggests that these worms use differential chromatin 
amplification for controlling gene expression. Second, we addressed the lack of males in the progeny of 
the free-living generation. We found that male determining (nullo-X) sperm are present in P. trichosuri, a 
species known to produce male progeny and absent in S. papillosus, which does not. Surprisingly, nullo-X 
sperm and very young embryos with a male karyotype appear to be present in S. ratti, even though this 
species does not produce any surviving male progeny. Interestingly, also the patterns of some histone 
modifications in spermatogenic cells differ between these three species. This suggests that different 
species of Strongyloides employ various strategies to prevent the formation of males in the all-female and 
parasitic progeny of the free-living generation. 
 
WS12-P2 

Presence of a noncanonical Mitmem Domain in the Proteasomal Deubiquitinase of Giardia Lamblia  

A. Ray1, S. Sarkar1 
1Bose Institute, Biochemistry, Kolkata, India 

Introduction: Giardia lamblia has two morphological forms: motile trophozoites and infective cysts. The 
transition between the two forms requires protein turnover via the proteasome. The composition of 
giardial proteasomal lid is different from most eukaryotes. The putative lid subunits are highly diverged 
when compared to other eukaryotic orthologues; of these GlRpn11 shares maximum sequence identity 
with yeast Rpn11. Rpn11 is a deubiquitinase and the yeast protein has an N-terminal MPN domain and a C-
terminal Mitmem domain that maintains mitochondrial morphology. Deletion of MPN causes lethality 
whereas removal of Mitmem causes temperature sensitivity and fragmented mitochondrial morphology.  
Objectives: The aim of the study was to characterize the putative GlRpn11 with the help of the genetically 
facile yeast S. cerevisiae.  
Materials & Methods: Domain analysis, secondary structure prediction, and homology modeling were 
done to characterize GlRpn11. Immunofluorescence localization, with an antibody against GlRpn11, was 
performed. Functional complementation in S. cerevisiae was performed to assess the possible cellular 
function of GlRpn11 and also determine the ability of its various fragments to rescue the mitochondrial 
defect of a yeast strain with a mutation in endogenous RPN11 gene. 
Result: GlRpn11, which has a nuclear and cytosolic distribution, can functionally substitute for yeast Rpn11 
indicating that this protein can function as a deubiquitinase. Domain analysis of GlRpn11 indicates the 
presence of the MPN but failed to find a Mitmem. A yeast mutant with a deletion of last 31 residues of 
Rpn11 (rpn11-m1) has aberrant mitochondrial morphology and growth defects. Surprisingly, expression of 
a truncated GlRpn11 lacking the last 31 residues displayed no such phenotype in yeast, indicating the 
presence of a noncanonical Mitmem domain in GlRpn11. This noncanonical Mitmem domain most likely 
resides within residues 182-219 of GlRpn11.  
Conclusion: G. lamblia is a secondary amitochondriate that contains mitosomes instead of mitochondria. 
Yet it encodes a proteasomal deubiquitinase that retains the ability to sustain yeast mitochondrial function 
through a noncanonical Mitmem domain. This study indicates a possible participation of the giardial 
proteasome in the maintenance of mitosomal function. 
 
WS12-P3 

Developing genome wide markers for Eimeria spp. infecting the house mouse in a hybrid zone 

E. Al-Khlifeh1, K. Berktold1, S. Tank1, E. Heitlinger1 
1Humboldt University, Molecular Parasitiology, Berlin, Germany 

The house mouse, from which the major laboratory model for human disease and immunology is derived, 
is associated with human agriculture as a commensal. When two different waves of human farmers met 
during the spread of agriculture in Europe a hybrid zone of the two subspecies Mus musculus domesticus 
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M. m. musculus was established. This house mouse hybrid zone (HMHZ) often determines population 
structure of parasites and can thus be regarded a natural laboratory for adaptation and coevolution. 
We found multiple lineages from at least three described species of Eimeria are in high prevalence 
throughout the HMHZ. Some of these parasite lineages are restricted to one of the subspecies as hosts. 
The HMHZ thus offers an unique opportunity to study host-parasite coevolution including the evolution of 
host-specificity and parasite hybridization. 
We develop two independent genetic maker systems: First a microfluidics chip system for parallelized 
PCRs and second aDNA capture approach. We describe the design of primers and capture probes based on 
our knowledge of the genome of E. falciformis. We present an analysis of effectivity of both approaches 
allowing the sequencing of target regions comprising up to 1 megabase of Eimeria spp. genomes. 
We give an outlook on our plans to analyze population structure of the parasite and relate it to the HMHZ. 
Using this broad set of marker regions we will identify polymorphism correlating with host usage. 
 
WS12-P4 

«A survey of the tapeworms from vertebrate bowels of the earth»: An overview of a 5 years research 

program into cestodes diversity and phylogeny 

J. Mariaux1,2, A. Waeschenbach3, J. N. Caira4, K. Jensen5, I. Beveridge6, A. De Chambrier1, B. B. Georgiev7, D. 
T. J. Littlewood3, T. Scholz8, V. Tkach9 
1Museum of Natural History, Geneva, Switzerland 
2University of Geneva, Geneva, Switzerland 
3Natural History Museum, London, Great Britain 
4University of Connecticut, Storrs, United States 
5University of Kansas, Lawrence, United States 
6The University of Melbourne, Melbourne, Australia 
7Bulgarian Academy of Sciences, Sofia, Bulgaria 
8Biology Centre of the Czech Academy of Sciences, České Budějovice, Czech Republic 
9University of North Dakota, Grand Forks, United States 

Although a handful of cestode species, mostly belonging to Taeniidae, have long been the focus of medical 
and veterinary attention, the biological significance of these parasites is generally grossly underestimated. 
In particular, and even though close to 5000 species have been described, the full extant of the group’s 
diversity, and its evolution, remain particularly poorly known. Here, we present the global results of a large 
scale collaborative project started in 2008 and funded by the NSF (USA) that aimed at assessing the 
diversity of tapeworms in their multiple vertebrate hosts groups as well as to generate an update of their 
evolutionary relationships. Most active cestode taxonomists worked jointly for this purpose over a five 
years duration, during which about 80 field trips where conducted in 40 countries. During this project, 
thousands of hosts belonging to the major groups of vertebrates known to harbour tapeworms (mostly 
elasmobranchs, osteichthyans, birds and mammals) were examined with a focus on parasitologically 
poorly known hosts in underexplored areas of the planet. These explorations allowed for the discovery of 
hundreds of new species and genera on all continents as well as for a redefinition of several orders. 
Besides the description of this new fauna, we conducted the largest ever phylogenetic study (~850 
terminal taxa) of the group, based on two nuclear (18S and 28S rDNA) and two mitochondrial genes (16S 
rDNA and cox1). In this contribution we will summarize the global scope and results of this programme 
and focus on a few more specific points related to the diversity, and intraordinal evolution of the 
Cyclophyllidea, (Oncho-)Proteocephalidea and « Tetraphyllidea » (sensu lato). Results from our preliminary 
large scale molecular analyses will also be discussed and an updated general overview of the Cestoda 
diversity will be presented. 
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WS12-P5 

Coevolution of the red flour beetle with the microparasite Bacillus thuringiensis 

B. Milutinovic1,2, K. Knoblich1, J. Greenwood1, L. Mallet1, D. Esser3, P. Rosenstiel3, H. Schulenburg4, J. Kurtz1 
1University of Münster, Institute for Evolution and Biodiversity, Münster, Germany 
2Institute of Science and Technology Austria, Klosterneuburg, Austria 
3CAU Kiel, Institute of Clinical Molecular Biology, Kiel, Germany 
4CAU Kiel, Zoological Institute, Kiel, Germany 

Host-parasite coevolution is supposed to produce fast evolutionary changes, based on genetic adaptations 
in hosts and parasites. Host-parasite systems are therefore fascinating models for studying rapid 
evolutionary processes. However, experimental tests of coevolution are rare, especially in animal hosts. 
We performed a laboratory evolution experiment, using an oral infection system based on the red flour 
beetle Tribolium castaneum and the entomopathogenic bacterium Bacillus thuringiensis. In addition to an 
experimental set-up where both antagonists were allowed to reciprocally adapt to one another (i.e. 
coevolution), we included treatments that only allowed for the adaptation of either the host or the 
parasite to a non-changing antagonist (i.e. one-sided evolution). This allows distinguishing coevolutionary 
processes from regular adaptation processes. We found increased parasite virulence after only seven host 
generations in the coevolution scenario, while the hosts evolved higher resistance in both the coevolution 
and the one-sided evolution treatments. To analyse the genetic processes involved in coevolution, we 
used RNA sequencing to study differences in gene expression patterns (transcriptomes) of evolved hosts 
upon infection. Likewise, the genomic differences in the bacterial populations were analysed by 
population sequencing of the evolved bacterial populations. Our results indicate that the genomic changes 
underpinning coevolution are distinct from simple one-sided adaptation processes. 
 
WS12-P6 

Hepatocystis, a derived parasite genus from mammalian Plasmodium (Haemosporida) – data from 

infections in African fruit bats 

 

Author requests his/her abstract not to be published. 
 
Plenary Session IV: Microbiota and host genetics in parasitic infections 

 
PL4-1 

Microbiota Control of Malaria Transmission 

M. P. Soares1 
1Instituto Gulbenkian de Ciência, Oeiras, Portugal 

Stable mutualistic interactions between multicellular organisms and microbes are an evolutionarily 
conserved process with major impact to host physiology and fitness. Humans establish such interactions 
with a consortium of microorganisms known as the microbiota. Despite the mutualistic nature of these 
interactions, some bacterial components of the human microbiota express immunogenic glycans that elicit 
glycan-specific antibody (Ab) responses. The ensuing circulating Abs are protective against infections by 
pathogens that express those glycans, as demonstrated for Plasmodium, the causative agent of malaria. 
Presumably, a similar protective Ab response acts against other vector-borne diseases. 
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PL4-2 

Exciting, effective and enigmatic: immunity-related GTPases in Toxoplasma infection. 

J. C. Howard1,2 
1University of Cologne, Institute for Genetics, Cologne, Germany 
2Instituto Gulbenkian de Ciência, Oeiras, Portugal 

The family of Immunity-Related GTPases (IRG proteins, originally p47 GTPases) provide essential resistance 
in mice against both avirulent and virulent strains of T. gondii. Virulence is host strain-specific: some 
strains of mouse carry IRG alleles that confer resistance against T. gondii strains that may be highly virulent 
in other mouse strains. IRG genes are absent in cats, birds and higher primates including man, and at least 
in man other resistance mechanisms are sufficient to protect nearly all T. gondii infections. Thus mice 
have, and need, IRG proteins, while humans have an independent mechanism that mice lack. 
In this lecture I shall bring together what we know about IRG-mediated resistance against T. gondii in mice 
in an evolutionary and ecological context, as well as the cell biology and biochemistry of a remarkably 
distinct and unusual resistance mechanism that raises more questions than it answers. 
Supported by the following DFG grants: SFB670 Cell Autonomous Immunity; SFB635 Post-Translational 
Regulation of Protein Function; SPP1399 Host-Pathogen Co-evolution; SFB680 Molecular Basis of 
Evolutionary Innovation. 
 
Workshop XIII: Parasitic helminths II 

 

WS13-P1 

From gonad isolation to sub-transcriptomics: new insights into the atypical reproductive biology of 

schistosomes and their evolution 

Z. Lu1, F. Sessler2, S. Hahnel1, T. Quack1, N. E. Holroyd2, M. Berriman2, C. G. Grevelding1 
1Justus-Liebig-University , Veterinary Medicine (FB10), BFS, Institute for Parasitology, Giessen, Germany 
2Wellcome Trust Sanger Institute , Genome Campus, Hinxton , Cambridgeshire CB10 1SA, UK, Great Britain 

Schistosomiasis is one of the most devastating infectious diseases worldwide and caused by schistosomes. 
These parasites are unique by representing the only trematodes living dioeciously. Furthermore, the 
sexual maturation of the female requires a constant pairing contact inducing gonad differentiation. This 
finally leads to the production of eggs, which are obligatory for life-cycle maintenance and the induction of 
pathogenesis in human and animal patients. 
To more profoundly understand schistosome reproductive biology we established a protocol to isolate 
gonads from adult S. mansoni. RNA-Seq was performed to generate organ-specific transcriptome data for 
ovaries and testes from pairing-experienced and pairing-unexperienced worms to additionally address 
pairing-dependent aspects. 
Bioinformatics revealed that the majority of schistosome genes were transcribed each in testes and 
ovaries. Many of these genes were significantly regulated by pairing (> 1.5-fold difference; FDR < 0.05 for 
testes and < 0.005 for ovaries). 
Transcript levels of: 
- 96 genes raised in testes from paired males, and 147 in those from unpaired males (243 in total). 
- 1752 genes raised in ovaries from paired females, and 1848 in those from unpaired females (3600 in 
total).  
To gain insights into: (i) biological processes in schistosome gonads in general, (ii) differences of testis 
versus ovary, and (iii) the influence of pairing on gene transcription in gonads, the data were analyzed for 
the enrichment of functional categories of genes differentially transcribed between gonad tissues from 
paired and unpaired worms using paired and unpaired whole-worm data as controls. This approach led to 
novel insights regarding gonad differentiation and physiology, testis- or ovary-specific factors, and finally 
evolution with respect to hermaphroditism versus dioecy. 
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WS13-P2 

Progesterone and its Anatagonist Mifepristone Modulating Egg Production in Schistosoma Mansoni  

S. Hahnel1, S. Parker-Manuel1, C. Dissous2, M. Morel2, K. Cailliau3, C. Grevelding1 
1Institut für Parasitologie - JLU, Veterinärmedizin, Gießen, Germany 
2Center of Infection and Immunity , Lille, France 
3Université Lille 1 Sciences et Technology, Laboratoire de Régulation des Signaux de Division, Lille, France 

The schistosome reproductive biology exhibits unique characteristics for the phylum Platyhelminthes. 
Besides the evolving of separated sexes, schistosome females and males stay in a constant pairing contact 
to ensure maturation and maintenance of the female reproductive organs, mainly vitellarium and ovary. 
Therefore, understanding pairing-dependent processes is of high interest with regard to parasite biology 
but also for the search of new strategies fighting schistosomiasis. Although many efforts have been made 
to find factor(s) involved in the development and differentiation of gonad tissues, the principles of these 
processes remain unknown to a great extent.  
Starting with the identification of transmembrane progesterone receptors, we investigated the influence 
of progesterone or its antagonist Mifepristone on reproduction of adult S. mansoni in vitro. Whereas 
progesterone had a stimulatory impact on pairing stability and egg production, Mifepristone led to its 
drastic decline. Bright field and confocal microscopy showed morphological alterations in the vitellarium, 
one of the major female reproductive tissues providing vitelline cells for egg synthesis. Following 
Mifepristone treatment, neutral lipid-staining using Oil red O revealed remarkable changes in the 
organization of lipid droplets in S4 vitelline cells, which may explain the failure in egg production. 
In addition to these physiological studies, two potential progesterone receptors from S. mansoni were 
analyzed at the molecular level. Besides transcriptional and localization studies biochemical experiments 
were performed to confirm progesterone binding to these receptors. Finally, RNAi experiments were done 
to investigate knock-down phenotypes. The obtained results suggest a participation of steroids and 
transmembrane steroid receptors for the reproductive biology of S. mansoni. 
 
WS13-P3 

Serotonin induces proliferation in Echinococcus spp. 

M. Herz1,2, C. Fernández2, K. Brehm1 
1Institut für Hygiene und Mikrobiologie, Würzburg, Germany 
2Cátedra de Inmunología, Facultad de Química, Universidad de la República, Montevideo, Uruguay 

Serotonin is a phylogenetically old molecule that is widely distributed in most metazoans. It is known to 
regulate a wide range of biological processes including cell proliferation and differentiation. In S. mansoni 
serotonin influences miracidial transformation and parasite survival. 
In this work we studied the effect of exogenously supplied serotonin and the selective serotonin re-uptake 
inhibitors (SSRIs) citalopram and paroxetine on protoscoleces of Echinococcus granulosus, the causative 
agent of hydatid disease, and on primary cells and metacestode vesicles of Echinococcus multilocularis, 
which causes alveolar echinococcosis. 
Incubation of E. granulosus protoscoleces with different concentrations of serotonin stimulated 
dedifferentiation of protoscoleces into pre-microcysts. In contrast, treatment of protoscoleces with the 
SSRI citalopram led to parasite death. As a model for the infective oncosphere we used primary cells of E. 

multilocularis. While serotonin induced aggregate formation and development of metacestode vesicles, 
both citalopram and paroxetine inhibited the development of vesicles. The integrity of metacestode 
vesicles, the larval stage that causes the disease in humans, was affected by the SSRIs citalopram and 
paroxetine. On the other hand, treatment with serotonin and 4-Chloro-DL-phenylalanine - an inhibitor of 
serotonin biosynthesis - did not affect the integrity of metacestodes.  
These results indicate that serotonin and serotonin uptake play an important role in Echinococcus spp 

development and survival. As proposed for Schistosoma mansoni serotonin appears to exercise its effect 
through tegumental receptors, e.g. a G-protein coupled receptor, as well as through uptake by a serotonin 
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transporter. Currently we are studying the localization of cells expressing serotonin transporter and 
tryptophan hydroxylase genes. 
 
WS13-P4 

Genetic diversity of Echinococcus multilocularis - comparative results from mitochondrial and 

microsatellite markers 

S. Jastrzembski1, J. Knapp2, B. Gottstein3, A. Dinkel1, T. Romig1 
1University of Hohenheim, Paraitological Unit, Stuttgart, Germany 
2University of Franche-Comté, Laboratory of Chrono-Environment, Department of Parasitology, Besancon, 

France 
3University of Bern, Institute of Parasitology, Bern, Switzerland 

Echinococcus multilocularis is the causative agent of alveolar echinococcosis. The lifecycle involves canids 
as definitive hosts and small mammals as intermediate hosts. 
By analysis of a microsatellite (ms) marker, high genetic diversity was detected in Europe which allows 
proposition concerning spatial-temporal spread of the parasite. With mitochondrial (mt) marker genes 
major clades have been identified, but only low genetic diversity was found. No conclusion concerning 
epidemiology was possible. 
To evaluate the use of mt markers for the description of genetic diversity within small geographical units, a 
systematical analysis of samples with both systems was done to compare their discriminative potential. 
More than 550 samples from 5 European countries were analysed by partial sequencing of the mt genes 
cox1, nd1 and atp6 (1149 concatenated bp’s) and by analysis of ms profiles. 
In total, our samples contained 33 different ms profiles whereas 13 mt haplotypes were identified. 
One dominant mt haplotype and 4 dominant ms profiles could be described and unique haplotypes 
respectively profiles could be detected in different clusters. The distribution of haplotypes respectively 
profiles was uneven across Europe. No obvious correlation was found between ms profiles and mt 
haplotypes, although some „pairs“ seem to be associated. 
 
WS13-P5 

Population structure of Echinococcus canadensis G6/7 

F. Addy1, M. Wassermann1, I. E. Elmahadi2, P. Koskei3, C. Mbae4, E. Zeyhle5, D. Kagendo5, E. Mulinge4, J. 
Magambo5, G. Umhang6, P. Kern7, U. Mackenstedt1, T. Romig1 
1University of Hohenheim, Parasitology 220B, Stuttgart, Germany 
2University of Gezira, Wad Medani, Sudan 
3Addis Ababa University, Addis Ababa, Ethiopia 
4Kenya Medical Research Institute, Nairobi, Kenya 
5Meru University of Science and Technology, Meru, Kenya 
6ANSES, Malzéville, France 
7University Clinic of Ulm, Ulm, Germany 

The genus Echinococcus is a large species complex of at least nine recognised E. spp. These species yet 
have varied intraspecific variance which may be of epidemiologic and/or taxonomic significance. To 
investigate the genetic structure of E. canadensis G6/7, 220 isolates were obtained from Africa (Ethiopia - 
1, Kenya - 106, Mauritania - 7, Sudan - 53) and Europe (France - 48, Slovakia - 5). Genetic polymorphism of 
E. canadensis in the various populations were analysed using the cox1 (1608 bp) and nad1 (894 bp) DNA 
sequences. The cox1 gene was more polymorphic and showed more haploid genotypes in each population 
than the nad1 gene. In total, we found 32 haplotypes based on cox1, 19 haplotypes based on nad1 and 47 
haplotypes based on cox1-nad1 concatenate sequences across the populations. From the two 
mitochondrial loci, there were at least two haplotypes occurring in any population with a common/central 
haplotype identified in isolates from both continents, specifically from Kenya, Sudan and France. There 
were however unique haplotypes occurring in individual populations including 22 in Kenya, 15 in Sudan, 
two in Mauritania, and five in France, four in Slovakia. The occurrence of a central haplotype indicates 
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genealogical relationship of parasite populations. The high number of unique unshared haplotypes 
occurring in the studied sub-populations could therefore be attributed to an earlier 
introduction/dispersion of a single lineage of E. canadensis G6/7 globally that might have evolved 
differently in the different populations. Sub-populations studied here have shown that they are not 
genetically differentiated, meanwhile, a measure of genetic information flow showed very limited 
exchange of genetic material between populations even between neighbouring countries. The mtDNA loci 
showed deviations from neutrality but while the parasite populations in Kenya, Sudan, Mauritania and 
Slovakia could be said to be expanding after some recent bottlenecks, the population in France might be 
shrinking. The present data provide a background for further biogeographical and taxonomic studies on 
this parasite.  
 
WS13-P6 

Comparison between different parasitological methods for the detection of human schistosomiasis: 

Saline Gradient, Helmintex®, MIFC, Kato-Katz and Rapid Urine Test 

W. J. de Oliveira1, F. D. C. Magalhães1, V. Favero2, î Almeida3, F. S. Barbosa1, A. M. Saldanha Elias1, F. Gil1, 
M. A. Gomes1, C. Graeff-Teixeira2, P. M. Zech Coelho3, M. Carneiro1, D. Negrão-Corrêa1, S. Geiger1 
1Institute of Biological Sciences, Federal University of Minas Gerais, Parasitology, Belo Horizonte, Brazil 
2Catholic University of Rio Grande do Sul, PUCRS, Porto Alegre, Brazil 
3Centro de Pesquisas René Rachou, FIOCRUZ, Belo Horizonte, Brazil 

Due to ongoing chemotherapy in schistosomiasis endemic areas in Brazil, the epidemiological profile of 
Schistosoma mansoni infection has changed in endemic populations during the last decade. Nowadays, an 
increasing number of infected individuals present with a low parasite load, which makes it difficult to be 
detected by the Kato-Katz method, the standardized method recommended by WHO. The objective of the 
present study was to evaluate the efficacy of different parasitological tests, such as Kato-Katz (K-K), 
Sedimentation by centrifugation (MIFC), Saline gradient (GRAD), Helmintex® (HTX) and Rapid urine test 
(POC-CCA) and compare each test with the gold standard (GS), which is the sum of all individuals detected 
by any of the direct parasitological methods. Three fecal samples were obtained from 257 individuals from 
na endemic área in the northern part of Minas Gerais State, Brazil. Statistical analyses determined 
prevalence and sensitivity of each method and of their combinations in comparison with the gold 
standard. As a result, 45,9% (GS) of the individuals presented with S. mansoni eggs in at least one of the 
direct fecal exams. The recommended K-K method with two examined fecal slides resulted in a prevalence 
of 20,4%, only. The most efficient method for the detection of schistosome eggs was HTX (prevalence: 
39.4%), which might be due to the increased fecal volume that was used and examined. The sensitivity of 
K-K method augmented with an increase in the number of examined slides and/or fecal samples, resulting 
in 65.7% with three fecal samples and a total of six slides read. In comparison with K-K, the sensitivity 
obtained by the rapid urine test (POC-CCA) was 65.1%. When different diagnostic methods were 
combined, the association of HTX with K-K with three fecal samples and six slides or with POC-CCA resulted 
in highest prevalences (56.3 e 54.4%) and the rates of positivity were 97.9 and 93.9%, respectively. In 
conclusion, sensitivity of K-K method augmented with an increasing number of fecal slides and/or fecal 
samples. POC-CCA was shown to have a similar performance than six K-K slides and the combination of 
different parasitological methods also contributed to a more precise detection of S. mansoni infection in 
an endemic area and in individuals with low parasite loads. 
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Workshop XIV: Immunology in protozoan infections 

 
WS14-P1 

Entamoeba histolytica induced liver damage results from IL-23/IL-17 dependent immunopathology 

while IL-13 mediates tissue regeneration 

J. Noll1, E. Helk1, H. Fehling1, H. Bernin1, C. Marggraff1, T. Jacobs1, T. Ernst2, H. Ittrich2, B. Otto3, H. Lotter1 
1Bernhard Nocht Institut for Tropical Medicine, Molecular Parasitology, Hamburg, Germany 
2University Clinic Hamburg-Eppendorf, Radiology, Hamburg, Germany 
3University Clinic Hamburg-Eppendorf, Hamburg, Germany 

The inflammatory IL-23/IL-17 axis plays an important role in the pathogenesis of autoimmune diseases. 
We previously could show that immunopathologic mechanisms mediated by inflammatory monocytes 
underlie the formation of the amebic liver abscess, a severe focal liver damage induced by the protozoan 
parasite, Entamoeba histolytica. Here we analyzed the contribution of the IL-23/IL-17 axis to the induction 
of parasite-induced liver damage and its influence on subsequent tissue regeneration. Therefore we intra-
hepatically infected respective knockout- and WT mice with E. histolytica trophozoites and disease onset 
and recovery were analyzed by magnetic resonance imaging. The accumulation of liver-specific genes and 
expression of corresponding proteins during infection was examined by qPCR, microarray, FACS-analysis 
and immunohistochemistry. Immunodepletion and substitution experiments were performed to 
investigate the role of IL-13 in disease outcome. 
Our data revealed strongly attenuated liver damage in infected IL-23p19-/-, IL-17A/F-/-, CCR2-/- mice 
compared to WT mice. IL-23p19-/- mice showed reduced accumulation of inflammatory IL-17 and CCL2 and 
increased numbers of regenerative IL-13-producing CD11b+Ly6Clo monocytes. Immunodepletion of IL-13 in 
IL-23p19-/- mice reversed the attenuation and treatment of parasite-infected mice with an IL-13/anti-IL-13-
mAb complex supported liver recovery. 
We conclude that the IL-23/IL-17 axis plays a critical role in the immunopathology of hepatic amebiasis 
while IL-13 secreted by CD11b+Ly6Clo monocytes supports recovery from liver damage. Since the IL-
13/anti-IL13-mAb complex mimics this function, we suggest a novel therapeutic option to support tissue 
healing after liver damage. 
 
WS14-P2 

Type I interferons signalling on macrophages is involved in the immunopathology of experimental 

cerebral malaria 

P. J. Korir1, J. M. Kuepper1, A. Hoerauf1, B. Schumak1 
1Institut für Medizinische Mikrobiologie, Immunologie und Parasitologie (IMMIP), Bonn, Germany 

Background: Infections with Plasmodium parasites may lead to cerebral malaria, which is the result of 
inflammatory immune responses. We analysed the contribution of type 1 IFNs in the induction of 
experimental CM in the P. berghei ANKA (PbA) infection of C57BL/6 mice. 
Material and Methods: We infected WT mice, the genetically deficient strain IFNaR -/- and cell-type 
specific knock out mice with PbA. We monitored their survival (analysed with Log- rank test). The integrity 
of the blood-brain barrier (BBB) was assessed by an Evan’s blue assay (statistically tested with Kruskal-
Wallis test). Cellular infiltrates from the brain and the spleen were isolated, stained and analysed using 
flow cytometry. We evaluated T cell functions by in vivo cytotoxicity assays, IFN-g and granzyme B 
production (ANOVA was used for statistics). 
Results: Mice lacking IFNAR on all cells or exclusively on macrophages were significantly protected against 
ECM and showed a stable BBB. Brains contained less infiltrated cells (T cells and other inflammatory cells) 
as compared to the wild type mice suffering from ECM. Interestingly amongst the Kos we observe a less 
activate status with reduced production of granzyme-B and ICAM 1 on brain infiltrated CD8+ T cells. 
However, the CTL responses in spleens were unchanged. We were able to restore susceptibility to ECM 
amongst the LysMCRE x IFNAR flox/flox after an adoptive transfer with WT macrophages. 
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Conclusion: Thus, we hypothesize that type I IFN signalling has an important role in penetration of the BBB 
in PbA-OVA infection, but it is dispensable for the generation of specific immune responses in the 
periphery. 
 
WS14-P3 

Absence of CYLD protects against Experimental Cerebral Malaria 

U. Schmid1, G. Nishanth2,1, W. Stenzel3, K. Matuschewski4, D. Schlüter1 
1Institut für Medizinische Mirkobiologie, Otto-von-Guericke Universität , Magdeburg, Germany 
2Helmholtz-Zentrum für Infektionsforschung, Braunschweig, Germany 
3Institut für Neuropathologie, Charité, Berlin, Germany 
4Max-Planck-Institut für Infektionsforschung, Berlin, Germany 

In infectious diseases, activation as well as inhibition of the immune response is essential for effective 
control of the pathogen and to prevent immune pathology. CYLD is a deubiquitinating enzyme, which 
inhibits immune responses. CYLD downregulates NF-kB activity by the proteolysis of K63-linked ubiquitin 
from TRAF2, TRAF6, and NEMO. In addition, CYLD regulates a number of other pathways including 
MAPKinases and production of type I IFN. To gain an insight into the function of CYLD in malaria, we 
infected C57BL/6 Cyld-/- and wildtype (WT) mice with 20.000 sporozoites (i.v). While all WT mice 
succumbed to the infection up to day 8 p.i. due to experimental cerebral malaria (ECM), 90 % of Cyld -/- 
mice survived the infection. The parasite load in the blood of Cyld-/- mice was significantly reduced 
compared to WT mice. Histopathological analysis revealed pronounced haemorrhages and enhanced 
activation of microglia and astrocytes in the WT mice. In addition, the Cyld-/- mice harboured increased 
numbers of sporozoite-specific CD8+ Tcells in blood compared to the WT mice, while the WT mice had 
higher levels of sporozoite-specific CD8+ Tcells in the brain. This was in accordance with elevated IFN-γ 
levels in the brain of WT mice compared to Cyld-/- mice. Adoptive transfer of Cyld-/- CD8+ Tcells cells into 
WT mice significantly reduced the parasite burden, indicating the importance of CD8+ Tcells in the control 
of ECM. In conclusion, the absence of CYLD results in increased NF-κB activation, which in turn leads to 
increased numbers of pathogen-specific CD8+ Tcells. The increased number of CD8+ Tcells limited the 
parasite burden thereby preventing the disruption of the blood brain barrier and the development of ECM. 
 
WS14-P4 

Cross-presenting dendritic cells in the pathogenesis of experimental cerebral malaria  

J. M. Kuepper1, M. Borsche1, P. J. Korir1, A. Hoerauf1, I. R. Dunay2, B. Schumak1 
1Institute of Medical Microbiology, Immunology and Parasitology, University Hospital Bonn, Bonn, 

Germany 
2Institute of Medical Microbiology, Otto-von-Guericke-University, Magdeburg, Germany 

Background: Cerebral Malaria (CM) is a life-threatening complication of Plasmodium falciparum infection 
and is caused by brain-sequestered parasites and excessive host-derived inflammatory processes.  
Murine models demonstrated the requirement of CD8+ cytotoxic T cells (CTLs) for the development of 
experimental CM (ECM). However, CTLs require co-stimulation from antigen-presenting cells. 
This study evaluates the role of cross-presenting dendritic cells (DCs) in murine P. berghei ANKA (PbA) 
infection in genetically deficient mice. 
Methods: C57BL/6 wild type (WT) and XCR1+ DC deficient Batf3-/- mice were infected with PbA and 
analyzed for disease development (survival tested with Log-rank test, disease score with Kruskal-Wallis 
test) or sacrificed for ex vivo analysis of brain and spleen at day 6 after infection (ANOVA). Cell subsets and 
cytokine production was analyzed by FACS and ELISA. 
Results: We showed that Batf3-/- mice do not succumb to ECM upon infection with PbA in contrast to WT 
mice. In Batf3-/- mice, inflammation was significantly decreased as shown by generally reduced immune 
cell infiltration and down regulation of several activation markers on immune cells in the brains. The 
adhesion molecule ICAM-1 was reduced on T cells from brain and spleen. Splenic T cells were found to be 
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less activated and a higher CD4+ / CD8a+ T cell ratio was found in Batf3-/- mice compared to WT controls. 
Furthermore, systemic IL-10 levels were higher in PbA infected Batf3-/- than in infected WT mice. 
Conclusion: Mice lacking cross-presenting DCs are protected from detrimental inflammatory processes 
upon PbA infection, probably due to a dramatically altered T cell priming environment. Better 
understanding of ECM development might lead to new diagnostic and therapeutic approaches. 
 
WS14-P5 

Regulation of T Cells in Human Malaria  

A. Abel1, C. Steeg1, M. Mackroth1, T. Jacobs1 
1Bernhard-Nocht-Institut, Hamburg, Germany 

The immune system needs to establish a balance between pro- and anti-inflammatory mechanisms to 
cope with the malaria parasite Plasmodium falciparum (Pf). This balance is crucial to control the parasite 
without inducing inflammation leading to severe symptoms like cerebral malaria. The mechanism behind 
this balance is still unknown. In mouse models for malaria, many regulatory processes are thought to 
modulate the balance. Among those are T effector cells expressing co-inhibitory receptors like PD-1 and 
CTLA-4. In contrast to the mouse model, the expression pattern of coinhibitory molecules in human Pf 
malaria is still unclear. 
To further analyze regulatory mechnisms in human malaria peripheral blood from voluntary donors with 
imported Pf malaria was analyzed for expression of coinhibitory molecules using flow cytometry. We could 
show that the coinhibitory molecules PD-1, CTLA-4, LAG-3, and TIM-3 are induced on CD4+ T cells in 
human Pf malaria. The majority of the cells coexpress several coinhibitors. Further analysis of T cells from 
children in Ghana suffering from Pf malaria corroborated this finding and further suggested that children 
suffering from severe malaria express high levels of PD-1 and CTLA-4 on CD4+ T cells whereas in 
uncomplicated malaria T cells express more LAG-3 and Tim-3. These results indicate that, besides PD-1 and 
CTLA-4, LAG-3 and Tim-3 may play an important role in the regulation of T cell responses in human Pf 
malaria and might contribute to the balance of the immune response to the infection. Analysis of 
coinhibitory molecules might serve as a tool to identify individuals having a higher risk to develop severe 
malaria. 
 
WS14-P6 

Antibody responses to surface antigens of Plasmodium falciparum gametocyte-infected erythrocytes 

and their relation to gametocytaemia 

B. Dinko1, E. King1, G. A. T. Targett2, C. J. Sutherland1 
1London School of Hygiene & Tropical Medicine, Department of Immunology and Infection, London, Great 

Britain 
2London School of Hygiene & Tropical Medicine, Department of Disease Control, London, Great Britain 

Introduction: An essential element for continuing transmission of Plasmodium falciparum is the availability 
of mature gametocytes in human peripheral circulation for uptake by the mosquito vector. Natural 
immune responses to circulating gametocytes may play a role in reducing transmission from humans to 
mosquitoes. 
Patients and methods: Here, antibody recognition of the surface of mature intra-erythrocytic gametocytes 
produced either by a laboratory-adapted parasite, 3D7, or by a recent clinical isolate of Kenyan origin 
(HL1204), was evaluated longitudinally in a cohort of Ghanaian school children by flow cytometry. 
Results: This showed that a proportion of the children exhibited antibody responses that recognized 
gametocyte surface antigens on one or both parasite lines. A subset of the children maintained detectable 
anti-gametocyte surface antigen (GSA) antibody levels during the 5 week study period. In addition, 
children with anti-GSA antibodies present at enrolment were less likely to have patent gametocytaemia at 
subsequent visits (odds ratio = 0.29, 95% CI 0.06 - 1.05; P = 0.034). 
Conclusion: Our data indicate the existence of antigens on the surface of gametocyte-infected 
erythrocytes, recognized by naturally-occurring antibodies may reduce gametocyte carriage. The 
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identification of these novel gametocyte surface antigens would allow their evaluation as potential anti-
gametocyte vaccines candidates and/or biomarkers for gametocytes carriage. 
 
Poster Session I: Diagnosis 

 

P DIA 1 

Azurophilic Granules in the Peripheral Blood Leukocytes as an Indicator for Bovine theileriosis infection 

A. Al-Hosary1, A. Nordengrahn2, M. Merza2 

1Faculty of Veterinary Medicine - Assiut University - Egypt, Animal Medicine (Infectious Diseases), Assiut 
2Boehringer Ingelheim Svanova, Uppsala, Uppsala 

Introduction: Bovine theileriosis is a tick borne disease causes severe losses in the livestock production in 
Egypt. The present study was undertaken to investigate the relationship between Azurophilic Granules in 
the peripheral blood leucocytes and bovine theileriosis. 
Materials and Methods 
A total number of 100 adult cattle of different sexes belonging to different localities in New Valley 
Governorate were subjected to this study. Whole blood, blood and lymph smears were collected from all 
animals under study. Theielria annulata was detected using molecular methods on whole blood samples 
and using traditional methods on blood and lymph smears. 
Results: The results revealed that the percentages of trophozoite, azurophilic granules and Koch’s blue 
bodies in the examined cattle were 28, 42 and 39%, respectively. Lymph smears reveled sensitivity and 
specificity as 55.71, 100% while Giemsa stained blood smears reveled sensitivity and specificity as 40, 
100%, respectively. Evaluation of the reliability of Giemsa stained blood smears for detection of 
azurophilic granules inside the peripheral blood leukocytes as one of the traditional method for diagnosis 
of tropical theileriosis revealed true positive, false positive, true negative and false negative results as 36, 
6, 24 and 34, respectively and the estimated sensitivity, specificity, PPV, NPP and CPV were 51.43, 80, 
85.71, 49.18% and 60%, respectively. 
Conclusion: Conventional methods still the best tools for day to day examination because it is cheap and 
rapid. The occurrence of azurophilic granules inside the peripheral blood leukocytes can be considered as 
a traditional, inexpensive and rapid method for diagnosis of the disease. 
Key words: azurophilic granules, Cattle, Theileria annulata, Trophozoites 
 
P DIA 2 

Comparison of different commercial DNA extraction kits to detect Echinococcus multilocularis eggs in 

faecal samples from foxes 

P. Maksimov1, G. Schares1, S. Press1, A. Fröhlich1, M. Herzig1, F. Conraths1 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of Epidemiology, NRL for 

Echinococcosis, Greifswald - Insel Riems, Germany 

Introduction: Effective and sensitive methods for the detection of Echinococcus multilocularis eggs in 
faecal samples of final hosts are crucial for studies on the epidemiology of the parasite and ultimately also 
for the prevention and control of human alveolar echinococcosis. Little is known about the suitability of 
commercial test kits for isolating DNA of E. multilocularis from fox faeces or soil and the performance of 
standard Polymerase Chain Reaction protocols in relation to the quality of DNA extracted by these kits. 
Methods: We compared four different extraction kits: QIAamp® Fast DNA Stool Mini Kit (Qiagen); 
FastDNA® SPIN Kit for Soil (MP Biomedicals); ZR Faecal DNA MiniPrep™ (ZymoResearch) and NucleoSpin® 
Soil Kit (Macherey & Nagel) for the isolation of E. multilocularis DNA from worm eggs present in faecal 
samples of foxes. For each test kit, E. multilocularis negative faecal samples were spiked with 600, 300, 
150, 75, 37, 18, 9, 5 or 2 E. multilocularis eggs, respectively, and each egg concentration was tested 10 
times. Extracted DNA was amplified using three PCR protocols: i. conventional PCR (cPCR, Platinum®Taq, 
Invitrogen), ii. qPCR with the iQ™ supermix (Biorad) and iii. qPCR with the QuantiTect® Multiplex-
Mastermix (Qiagen). 
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Results: Statistical analysis of the PCR results using R software revealed that the combination of the 
QIAamp® Fast DNA Stool Mini Kit with the qPCR using the QuantiTect® Multiplex-Mastermix had the 
highest analytical sensitivity (97%) for the faecal samples spiked with E. multilocularis eggs. The second 
best result was obtained with a combination of the ZR Faecal DNA MiniPrep™ kit and the qPCR using the 
QuantiTect® Multiplex-Mastermix. The analytical sensitivity for this combination was 94%. The remaining 
test kits (NucleoSpin® Soil Kit and FastDNA® SPIN Kit for Soil) revealed a markedly lower analytical 
sensitivity for DNA extraction from E. multilocularis eggs in fox faecal samples. 
Conclusions: The results of present study indicate that it is of utmost importance to select suitable DNA 
extraction kit and PCR method/reagents, which are robust against coproinhibitors, to achieve acceptable 
analytic sensitivity in detection of E. multilocularis eggs in fox faecal samples. 
 
P DIA 3 

Loop-mediated Isothermal Amplification (LAMP) for Point-of-care Detection of Asymptomatic Malaria: A 

Novel Tool to Malaria Elimination 

H. Beyene1, H. Maru1 
1Addis Ababa University, Microbiology, Immunology and Parasitology, Addis Ababa, Ethiopia 

Introduction: The detection of asymptomatic reservoirs for malaria has become critical if the purpose is 
elimination. Given, a low parasite density in asymptomatic malaria infections it is difficult to diagnose such 
conditions with currently available diagnostics. Therefore, we designed a pilot study using loop-mediated 
isothermal amplification (LAMP) kit for point of care service, high-throughput detection of asymptomatic 
malaria infections in Northern Ethiopia.  
Methods: A capillary blood was collected for screening by rapid diagnostic test (RDT) and LAMP. Blood 
collected on filter paper for subsequent polymerase chain reaction (PCR) analysis. Using McNamara’s test 
the LAMP results were compared to RDT and PCR.  
Results: Out of 600 people screened, RDT detected only eight (4) infections (0.8 % (95% CI 0.2-1.2)) while 
both LAMP and PCR detected 13 (1.7% (95% CI 1.0-2.4)) infections. PCR detected two infections that LAMP 
did not detect and LAMP identified three which PCR did not detect. The LAMP procedure was easy to 
adapt in field conditions and point of care services at health care settings, requiring minimal training and 
equipment, with results ready one to three hours after screening.  
Conclusions: LAMP identified a higher number of asymptomatic infections than the currently used 
diagnostic such as RDT. The field applicability and testing of large samples is highly likely with LAMP than 
PCR. It is a highly sensitive diagnostic test that could be useful for mass screening and testing in malaria 
campaigns that demand timely results to for prompt treatment, especially in elimination settings 
 
P DIA 4 

Evaluation of Anti-S. mansoni IFT as a screening assay for active Schistosoma infections 

J. F. C. Nogueira1, P. M. S. Ferreira1, S. F. de Oliveira1, T. S. Hanada2, K. Affeldt3, J. M. Warnecke3, M. J. Enk1 
1Instituto Evandro Chagas, Laboratório de Parasitoses Intestinais, Esquistossomose e Malacologia, 

Ananindeua, Brazil 
2EUROIMMUN Brasil Ltda, Sao Paulo, Brazil 
3EUROIMMUN AG, Infectious Diseases, Lübeck, Germany 

Introduction: The diagnosis of Schistosoma mansoni infections is commonly based on parasitological stool 
examinations. However, large variations in faecal egg counts occur as egg excretion depends on circadian 
egg release, severity of infection and genetic host factors. Furthermore, the sensitivity largely depends on 
the number of consecutive stool examinations. Detection of anti-Schistosoma antibodies targeting gut and 
outer membrane associated antigens using immunofluorescence tests have been shown to be more 
sensitive especially in individuals with low worm burden. 
Objectives: We have investigated the suitability of the anti-S. mansoni IFT IgG and IgM (Euroimmun AG, 
Lübeck, Germany) as screening test for active infections in a endemic area with low individual worm 
burden. 
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Patients & Methods: Serum and fecal samples of 392 individuals from Primavera, a municipality located in 
the Amazon region, State of Pará, Brazil have been collected. Stool samples were prepared following the 
Kato-Katz (KK) technique. A total number of 16 slides of three different samples were prepared for each 
participant and evaluated for the presence of helminth eggs. Results for A. duodenale, E. vermicularis, T. 

solium and H. nana were classified as positive or negative while the worm burden was calculated as eggs 
per gram (epg) for S. mansoni additionally. 
Serum samples were tested for anti-S. mansoni antibodies using the anti-S. mansoni IFT (Euroimmun AG, 
Lübeck, Germany). A positive IFT result for either IgM or IgG was considered indicative for an active 
infection. 
Results: A. duodenale was the most prominent active helminth infection, reaching 42% (166/392). 
Coproscopical examination by KK revealed a rate of 12% (46/ 392) of active S. mansoni infections with an 
egg burden ranging between 1.5 - 332 epg. The positivity rate increased to 53% (208/ 392) using the anti-S. 
mansoni IFT with an overall sensitivity of 98% (45/46) and a low egg burden (≤ 2 epg) sensitivity of 95% 
(19/20), as determined by the KK technique as gold standard. 
Positive IFT results in the subset of coproscopically all negative samples for IgM (71/198) and IgG (62/198) 
indicate the ability to discriminate between Schistosomiasis and other helminth infections. 
Conclusion: The EUROIMMUN anti-S. mansoni IFT IgM shows an excellent sensitivity compared to the gold 
standard and is a valuable screening tool for active infections in areas endemic for S. mansoni. 
 
P DIA 5 

Evaluation of the Laboratory Animals’ Sera as the Accessory Factor in the Diagnosis of Toxoplasma 
gondii with Methylene Blue Dye Test 

A. Esmaeili Rastaghi1, H. Rahmati2, A. R. Esmaeili Rastaghi2 
1Qazvin University of Medical Sciences, Medicine, Qazvin, Iran, Islamic Republic Of 
2Pasteur Institute of Iran, Parasitology, Tehran, Iran, Islamic Republic Of 

Introduction: Toxoplasmosis is a common infection among humans and animals. The disease is caused by 
an intracellular protozoan parasite called Toxoplasma gondii. For diagnosis of toxoplasmosis, several 
serological techniques are available. Among these methods the Sabin - Feldman dye test is the method of 
choice for detecting Toxoplasma antibody and is called the international” Gold Standard” technique .This 
test is a complement - lysis - based assay and measures principally IgG antibodies. Although this test is 
both sensitive and specific, but it requires live and fresh tachyzoite form of parasite (RH Strain) and 
suitable source of accessory factor that is difficult to obtain. In this study we compare the success rate of 
dye test using different accessory factor obtained from several laboratory animals. 
Methods: Blood samples of Rabbit, Rat, Guinea Pig and Human were used as the accessory factor for dye 
test. Each humans and animals serum was screened for Toxoplasma antibody by IFAT and dye test .Those 
which was negative in two tests chose as the accessory factor. Then a total of 43 human serum samples 
were tested to detect the Toxoplasma antibodies by the Sabin - Feldman dye test using these various 
accessory factors. 
Results: In the comparison of four accessory factors, the results of the present study showed the benefits 
of using the rabbit serum as the accessory factor and also demonstrated it is more suitable than other 
animals. 
Conclusion: According to the results of this study, it is suggested that the components of rabbit serum is 
similar to components of human serum, thus rabbit serum can be used as accessory factor in the Sabin - 
Feldman dye test. 
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P DIA 6 

Establishment of next-generation droplet digital PCR (ddPCR) for Leishmaniasis diagnostics and 

comparison with quantitative PCR (qPCR) 

K. Kuhls1, M. Frohme1, S. Lobstein1 
1Technische Hochschule Wildau, Wildau, Germany 

Introduction: Quantification of parasites in clinical samples is usually performed by qPCR (quantitative real 
time PCR). The drawback of this method is that it requires the use of a standard curve and normalization 
to reference genes. The digital droplet PCR, the third generation of PCR technology, allows an absolute 
quantification without the necessity of a calibration curve. So far there are only two reports on the 
application of ddPCR in diagnostics of parasitic diseases. Leishmaniasis is one of the most neglected 
tropical diseases in the world. It has a wide clinical spectrum depending on the infecting Leishmania 
species. Detection, quantification and identification of the parasites in clinical samples are necessary to 
choose and apply the right therapy. Diagnosis is based on clinical symptoms, microscopy and serological 
methods. More advanced molecular diagnostic methods are based on conventional PCR and qPCR. 
Methodology/Principal Findings: Two loci, ITS1 rDNA and 18S rDNA, were chosen and respective primers 
suitable for Eva Green-based ddPCR were developed that can detect specifically Leishmania species. The 
method was first established for DNA from cultured reference strains and then tested for spiked blood 
samples (human and canine blood with quantified amounts of Leishmania DNA) to establish sensitivity, 
specificity, and the limit of detection. In a final step the method was applied and validated for clinical 
samples. The second aim of this study was the comparison with a SYBR green-based qPCR assay. Both 
methods were compared in terms of (i) sensitivity, specificity, limit of detection; and (ii) costs and time 
requirement. 
Conclusion: ddPCR is a powerful method for detection of smallest quantities of parasite DNA in clinical 
samples and therefore suitable for monitoring the progression of parasitemia and the success of 
treatment (prevention of development of drug resistance, reduction of the patient’s burden by the 
treatment). As a high throughput technology it has a high potential for prevalence studies in humans and 
in animal reservoirs in endemic regions. Apart from clinical cases also subclinical cases can be detected 
because of the high sensitivity of this method. ddPCR is suitable for risk assessment and monitoring of 
Leishmaniasis in particular and parasitic diseases in general.  
 
P DIA 7 

Emerging foci of visceral leishmaniasis in Armenia - molecular diagnostics of clinical samples. 

A. Sukiasyan1, A. Keshishyan1, G. Melik-Andreasyan1, L. Atshemyan1, M. Frohme2, S. Cortes2, K. Kuhls2 
1The Research Institute of Epidemiology,Virology and Medical Parasitology after A.B.Alexanyan, Yerevan, 

Armenia 
2Technical University of Applied Sciences Wildau (TH Wildau), Molecular Biotechnology and Functional 

Genomics , Wildau, Germany 

Introduction: Leishmaniasis, a vector-borne neglected tropical disease associated with a spectrum of 
clinical manifestations was firstly reported in Armenia in 1913. The city of Yerevan was considered to be 
the most active focus of VL. In Yerevan, infected dogs were the main reservoirs. A control program against 
diseased dogs and sand fly vectors carried out in 1954 and 1955 reducing the morbidity of VL significantly. 
Since 1999, after a long break, thenumber of cases has increased continuously. VL is underreported in 
Armenia because of the lack of trained medical personal and diagnostic facilities. Until now VL diagnosis 
has been based on clinical signs, direct detection of Leishmania amastigotes in bone marrow and 
sometimes by ELISA. The aim of the work was to apply, for the first time, molecular tools for the diagnosis 
of VL in Armenian slide samples by using PCR, with further Leishmania species identification by RFLP. 
Material and Methods: 22 patients from different regions of Armenia suspected of VL were hospitalized in 
Yerevan between 2012-15. Bone marrow aspirates were collected and smear slides were made for further 
diagnosis. After microscopic examination, DNA was extracted from the slides and ITS1-PCR was performed 
(primers LITSR and L5.8S). RFLP with Hae III and/or sequencing was used for further species identification. 
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Results and Conclusion: We compared the sensitivity of ITS1-PCR with microscopic detection of parasites 
in clinical samples from bone marrow. From the first 22 samples studied 4 were positive by microscopic 
examination of bone marrow smears and 19 positive by ITS1-PCR. The causative agent, identified by RFLP, 
was L. infantum. 
The present work support the view that ITS1-PCR is a sensitive molecular method for leishmaniasis 
diagnosis compared with parasitological or serological techniques, being an important step towards the 
inclusion of molecular techniques, such as PCR, in the current diagnosis of VL in Armenia. Because of the 
re-emergence of VL in different parts of Armenia and high prevalence in neighboring countries, molecular 
diagnostic laboratories with trained medical personal have to be established in Armenian health care 
centers to enable fast and reliable diagnosis of VL and further control and surveillance. 
Work supported by funding by the BMBF (FKZ01DK14021). 
 
Poster Session I: Parasite ecology 

 
P ECO 1 

Integrating biotic factors in toxicokinetic modelling of metal accumulation in fish 

Y. Le1, M. Nachev1, D. Grabnder1, J. Hendriks1, B. Sures1 
1University of Duisburg-Essen, Aquatic Ecology, Essen, Germany 

Introduction: Besides exposure to pollutants like metals, fish are affected by parasites, influencing metal 
accumulation in the host. Toxicokinetic (one or multi-compartment) models are capable of simulating 
metal accumulation in aquatic organisms. We used both methods to model metal accumulation in the 
chub Squalius cephalus uninfected and infected with the acanthocephalan Pomphorhynchus laevis. 
Specification and characterisation: In the one-compartment model, accumulation in fish is simulated as a 
balance of uptake from water and losses via elimination and uptake by parasites (Fig. 1A). In the multi-
compartment model, internal exchange between compartments is combined with external exchange (Fig. 
1B). After enterring the blood stream mainly via gills, metals are bound to membrane of red blood cells 
and transported to different organs. Metals can be eliminated via gills, kidney (excretion), and intestine 
(egestion). 
Calibration and validation: The one-compartment model was validated using data on Pb concentrations in 
the whole fish after 36 days of exposure and uncertainty was assessed in different scenarios. The multi-
compartment model was calibrated using published data on the time-dependent tissue-specific 
concentrations of 210Pb, but not validated. 
Results: Predicted concentrations of Pb in the fish-parasite system by the one-compartment model were 
significant related to the measured (Fig. 2A). The estimates for the system were generally within one order 
of magnitude of the measurements. Moreover, the predictions were highly sensitive to physiological rate 
constants (Fig. 2A). 
Calibration results with the multi-compartment model show high tissue-blood partitioning in liver and 
intestine. Modelled concentrations of 210Pb in all fish organs were generally within one order of magnitude 
of the measured (Fig. 2B). Similar to stable concentrations in storage and increasing in intestine and 
gallbladder of the uninfected cub, the model could model the stability in 210Pb concentrations in storage 
and fluctuation in gills of the infected chub, but not increasing concentrations in gills and liver of the 
uninfected or fluctuating in intestine and gallbladder of the infected. 
Conclusions: The parameterisation of physiological rate constants is the most important source of 
uncertainty. 

Figure 1    Figure 2    
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P ECO 2 

Effect of cadmium on the efficiency of gammarid infection by acanthocephalans 

D. Diaz-Morales1, D. Grabner1, M. Nachev1, B. Sures1 
1University of Duisburg-Essen, Essen, Germany 

One of the problems that humanity is currently confronted with is the consequences related to the input 
of toxic elements into our water bodies. These compounds can shift biological interactions and the balance 
of an ecosystem even at low concentrations. Metals are of primary concern because they can have serious 
implications on the health of organisms. Previous studies provided evidence that some parasites can bio-
accumulate more metals than their final host, but no information exists on the effect of metal exposure on 
the efficiency of infection and establishment in the host. The objective of this study is to test the 
correlation between metal exposure (cadmium) and infection rate of the acanthocephalan 
Pomphorhynchus laevis in its intermediate host Gammarus fossarum. As a first step, it is important to 
optimize the infection procedure. This will be done by performing experimental infections with different 
doses of acanthocephalan eggs and different life stages of G. fossarum (juveniles and adults). After 
identifying the best egg dose and life stage to perform laboratory infections, this information will be used 
for the exposure experiment with infected and uninfected gammarids to different concentrations of 
cadmium. In addition to assessing the prevalence of infection, the time necessary for the parasite to reach 
the cystacanth stage will be recorded. The results will provide information on the effect of environmental 
toxicants on the life cycle of acanthocephalans and in turn the effect of exposure and infection on the host 
organism. Therefore, this study will be another step in the development of bridging parasitology and 
ecotoxicology.  
 
P ECO 3 

Ecological niche modelling of zoonotic Anisakis Dujardin, 1845  

T. Kuhn1, S. Cunze1, J. Münster1, J. Kochmann1, R. Klapper1, S. Klimpel1 
1Goethe University, Institute for Ecology, Evolution and Diversity, Senckenberg Gesellschaft für 

Naturforschung, Integrative Parasitology and Zoophysiology, Frankfurt/Main, Germany 

The distribution of marine endohelminth parasites is influenced by a wide range of abiotic and biotic 
factors. While the distribution and development of excreted propagules is predominantly influenced by 
physical parameters and hydrographic conditions (e.g. salinity, hydrostatic pressure, ocean currents, 
temperature), the distribution of intermediate and adult stages is largely shaped by the transmission 
pathways, which closely follow trophic interrelations between the parasites´ final, intermediate and 
transport hosts and their respective migrating behaviour. 
Anisakid nematodes are globally distributed in the marine realm. Transmission pathways are deeply 
embedded within the food webs and include a variety of invertebrates and vertebrates as intermediate 
and/or definitive hosts. Due to the high prevalence in commercially important finfish, members of the 
genus Anisakis are the most common causative agents of the human anisakidosis. The use of molecular 
methods in taxonomic studies of Anisakis spp. has revealed the existence of nine distinct species with 
different host preferences, biogeography and zoonotic hazardous potential. This is why the knowledge 
about their distribution will be of primary importance for understanding the parasites epidemiology and to 
predict the likelihood of human infection in a given area. 
Here we present the modelled distribution of Anisakis spp. using state-of-the-art ecological niche 
modelling approaches based on abiotic (e.g. salinity, land distance, temperature) parameters that are 
available to date and of biotic (final host distribution) parameters. Our results clearly demonstrate that the 
distribution patterns of Anisakis spp. can be narrowed down to certain areas and are mainly influenced by 
the ranges and feeding behaviour of their respective vertebrate hosts. 
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P ECO 4 

Antarctic parasite diversity of Macrourus whitsoni in comparison with closely related rattail species 

J. Münster1, T. Kuhn1, J. Kochmann1, R. Klapper1, S. Klimpel1 
1Goethe-University, Senckenberg Gesellschaft für Naturforschung, Institute for Ecology, Evolution and 

Diversity, Frankfurt am Main, Germany 

Macrourids are a dominant benthopelagic deep sea fish family in terms of species as well as biomass. One 
of the species rich subfamilies are Macrourinae containing 28 genera and over 270 species, including the 
commercially exploited genera Coryphaenoides and Macrourus. Within the genera Coryphaenoides, 
species have a cosmopolitan distribution, while four out of five species of Macrourus occur only in the 
southern hemisphere and one in the North Atlantic. While species of the North Atlantic were targets of a 
variety of studies, other Macrourids are not as well studied, especially in the Southern Ocean. One of the 
species that lives within the Antarctic Convergence is Macrourus whitsoni. 
In order to increase the currently limited knowledge on this species, 50 individuals of Macrourus whitsoni 
were sampled during the research cruise ANT XXVIII/4 with RV “Polarstern” in waters off King George and 
Elephant Island in 2012. The parasite of M. whitsoni was characterized by a large amount of taxa with high 
host specificity for M. whitsoni or other Macrourus spp. and with a restricted distribution. Data was then 
used for comparisons with the parasite fauna of other closely related species of the genera 
Coryphaenoides and Macrourus using Bray-Curtis similarities based on presence/absence information of 
parasite taxa obtained from literature. Species of the genera Coryphaenoides and Macrourus clustered in 
two groups, one group with species occurring in the Pacific, the other with species associated to the 
Atlantic. Fish species of Antarctic and Sub-Antarctic regions showed greater similarities in their parasite 
fauna with fishes from Atlantic waters than from the Pacific. The comparison revealed the endemic 
character of the parasite fauna of M. whitsoni; it was different even when compared with species living 
close, but outside the Antarctic Convergence. 
 
P ECO 5 

Endoparasite fauna of free-living whales in the North Atlantic Ocean 

C. Hermosilla1, L. M. R. Silva1, R. Prieto2, M. Silva2, A. Taubert1 
1Institute of Parasitology, Biomedical Research Center Seltersberg, Justus Liebig University Giessen, 

Giessen, Germany 
2MARE-Marine and Environmental Sciences Centre and IMAR-Institute of Marine Research, University of 

the Azores, Horta, Portugal 

Introduction: Aim of this study was to use a non-invasive method for the investigation of parasite 
infections of large baleen and thoothed whales in their natural environment. 
Material & Methods: In total, 17 individual whale faecal samples [n = 10 (Balaenoptera physalus); n = 4 
(Physeter macrocephalus); n = 2 (B. musculus); n = 1 (B. borealis)] were collected from free-swimming 
animals for further parasitological analysis. Samples were obtained during focal-follows of individual and 
whenever individual large whales defecated, faeces were collected by using a fine nylon mesh net 
mounted on a telescoping pole. Coproscopical analyses were performed using the standard sodium 
acetate acetic acid formalin (SAF) technique and coproantigen-ELISAs (ProSpecT®, Oxoid) for the detection 
of Cryptosporidium- and Giardia-antigens in large whale faecal samples. 
Results: Overall, more than 10 taxa were detected in faecal samples of large whales revealing different 
protozoan (3) and metazoan (6) parasite species. Baleen whales were mainly infected with protozoans; 
blue whales were parasitized with 1 protozoan, sei and fin whales with 3 protozoans. Additionally, 6 
different metazoan parasites were found in fin whales. In contrast, protozoan parasite infection was not 
detected in sperm whales and only shed eggs of metazoan parasite species were found. Within protozoan 
parasites, Entamoeba spp. occurred most frequently (64.7%), followed by Giardia spp. (17.6%) and 
Balantidium spp. (5.9%). The most prevalent metazoan parasites were Ascaridida indet. spp. (41.2%), 
followed by trematodes (17.7%), acanthocephalan spp., strongyles (11.8%), Diphyllobotrium spp. (5.9%) 
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and spirurids (5.9%). Helminths were mainly found in sperm whales, whilst enteric protozoan parasites 
were exclusively detected in baleen whales, which might be related to dietary differences. 
Conclusion: Water-borne zoonotic protozoans, such as Giardia, Entamoeba and Balantidium found in the 
study, might have been acquired by the whales in coastal waters contaminated by sewage, agricultural 
run-off and medical waste as proposed elsewhere. 
 
P ECO 6 

Identification of new molecular targets and antibiotics as novel strategies against filarial infections: 

Characterization of lipid II biosynthesis in Wolbachia endobacteria 

K. Meier1, M. Wilmes1, A. Schiefer1, A. Hoerauf1, K. Pfarr1 
1University of Bonn, Institute of Medical Microbiology, Immunology and Parasitology (IMMIP), Bonn, 

Germany 

Wolbachia are essential, obligate endobacteria of filarial nematodes, human pathogens causing diseases in 
tropical regions worldwide with over 180 million infected people. The genome of the endosymbionts is 
highly reduced, yet encodes proteins required for the synthesis of the peptidoglycan precursor lipid II, but 
not transglycosylases that could link the glycan subunits. To support the hypothesis that lipid II is required 
during cell division, it was shown that recombinant Wolbachia proteins and purified Wolbachia 

membranes make lipid I + II and the pathway is essential for Wolbachia growth. It is unclear whether lipid 
II is further processed and any attempts to detect PG in Wolbachia have been unsuccessful. Therefore, the 
exact composition of a possible Wolbachia cell wall is of great interest in order to find potential targets for 
the treatment of filarial diseases. The genome of Wolbachia from Brugia malayi encodes the penicillin 
binding proteins PBP2 and PBP6a. Their role during cell growth and division was characterized by 
expressing and purifying recombinant proteins followed by biochemical assays to analyse their activity. 
Additionally, we used a novel approach to metabolically label Wolbachia PG in a C6/36 insect cell line 
infected with Wolbachia using labelled D-amino acid dipeptide probes and click chemistry. Our results 
demonstrate that PBP6a has DD-carboxypeptidase activity and lipid II and PBP2 both interact with the 
Wolbachia outer membrane protein (OM) wPAL; providing first evidence that lipid II and PBP2 are 
required during the cell cycle in Wolbachia and that lipid II/PG synthesis may be regulated by an OM 
lipoprotein (4). Fluorescent labelling shows co-localization of the specific Wolbachia antibody and the 
labelled D-amino acid dipeptide. The results further clarify the role of lipid II biosynthesis enzymes and 
therefore why they have been maintained in the genome. The dipeptide labelling shows for the first time a 
PG-like structure in Wolbachia residing within insect cells. Lipid II/cell wall biosynthesis is one of the best 
processes for antibiotic activity and may identify new targets and antibiotics for use in depleting these 
essential endobacteria from filarial nematodes. 
 
P ECO 7 

Acaricidal Effect of Essential Oil from Pimenta dioica against cattle tick  

Rhipicephalus (Boophilus) microplus. 

E. Lazcano Díaz1, E. Padilla Camberos1, M. Martínez Velázquez1, G. Castillo Herrera2 
1Centro de Investigacion y Asistencia en Tecnologia y Diseno del Estado de Jalisco, Biotecnologia medica y 

farmaceutica, Guadalajara, Jalisco, Mexico 
2Centro de Investigacion y Asistencia en Tecnologia y Diseno del Estado de Jalisco, Technologia Alimentaria, 

Guadalajara, Jalisco, Mexico 

Ticks are ectoparasites widely distributed in tropical and subtropical regions, generating important 
economic losses, due to the damage caused over in skin cattle, fast loss weight and infectious agent 
transmission, the uncontrolled use of acaricides has generated resistance development, therefore, there is 
need to investigate alternative methods for tick control. The aim of this study was to evaluate the 
acaricide activity of Pimenta dioica essential oil from against adult and larvae Rhipicephalus (Boophilus) 

microplus ticks. The ticks were obtained from naturally infested cattle, the essential oil of Pimenta dioica 
was obtained by steam distillation, and evaluated at different concentrations (5, 2.5, 1.25, 0.625 and 
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0.31%), using the adult immersion test (AIT), whereas the following essential oil concentration (5, 2.5, 
1.25, 0.625, 0.31,0.15 and 0.78%) were evaluated in larvae using the packet test (LPT). Results showed that 
Pimenta dioica essential oil have significant acaricidal activity, producing 19.5 to 73.4% inhibition of 
oviposition, and showing an adult tick control from 47.2 to 96.5%, while the larvae evaluation showed a 
100% the mortality at concentration of 5 and 2.5% concentration, LC50, LC90 and LC99 values were at 0.68, 
1.47 and 1.73 % respectively. These results shows that Pimenta dioica essential oil could represent an 
alternative treatment for ticks control, reducing the use of synthetic acaricides. 
 
Poster Session I: Parasite-host interactions 

 
P PHI 1 

Antiplasmodial and spleen protective role of crude Indigofera oblongifolia leaves extract traditionally 

used in treatment of malaria in Saudi Arabia 

M. Dkhil1, M. Lubbad1, S. Al-Quraishy1, M. Diab2 
1King Saud University, Zoology, Riyadh, Saudi Arabia 
2National Organization for Drug Control & Research , Molecular Drug Evaluation Department, Giza, Egypt 

Malaria is one of the most serious natural hazards faced by human society. Although plant leaves of 
Indigofera oblongifolia is in use for the treatment of malaria in Saudi Arabian society, there is no 
laboratory-based evidence for the effectiveness and safety of the plant. This study is, therefore was 
designed to investigate the anti-malarial and mice spleen protective activity of the I. oblongifolia leaves 
extract. Three doses (100, 200 and 300 mg/kg) of I. oblongifolia leaves extract (IOLE) were used to treat 
mice infected with Plasmodium chabaudi parasitized erythrocytes. The parasitemia suppressive effect 
produced by the dose 100 mg/kg was highly significant compared to the infected non-treated group. Also, 
this dose could repair the change in spleen thickness and could significantly lower the number of spleen 
apoptotic cells. Moreover, I. oblongifolia also alters gene expression in the infected spleen. On day 7 p.i., 
mRNA expression of 6 genes with immune response functions is more than 2-fold upregulated and that of 
24 genes downregulated. Among the differentially up and downregulated genes under IOLE, we quantified 
the expression of Ccl8, Saa3, Cd209a and Cd209b-mRNA. The expression data determined by microarrays 
are largely consistent with those expression analyses we have performed with several arbitrarily selected 
genes using quantitative PCR. Based on our results, I. oblongifolia has antimalarial activity and could 
protect the spleen from P. chabaudi induced injury. 
 
P PHI 2 

Characterisation of the interaction between Plasmodium falciparum infected erythrocytes and human 

endothelial receptors 

P. Lubiana1, N. Metwally1, A.- K. Tilly1, S. Lorenzen1, T. Gutsmann2, E. Tannich1, I. Bruchhaus1 
1Bernhard Nocht Institut, Molecular parasitology, Hamburg, Germany 
2Research Center Borstel, Division of Biophysics, Borstel, Germany 

The human malaria parasite Plasmodium falciparum is able to avoid spleen-dependent killing by adhesion 
of infected erythrocytes (IEs) to human endothelial receptors that line microvascular venules. This 
sequestration of IEs is the major reason for the most severe pathological phenotypes observed in malaria, 
including obstruction of blood flow, hypoxia, tissue damage and ultimately, organ failure. 
Parasite-derived proteins located on the membrane of the IEs cause the specific binding. Currently, only 
one protein family of the parasite is known to be involved in these receptor-ligand interactions, the P. 

falciparum erythrocyte membrane protein 1 (PfEMP1) family. 
The PfEMP1 family is encoded by about 60 var genes per parasite genome and the var gene sequences 
vary greatly from parasite to parasite, giving rise to an enormous repertoire of different var genes in 
nature. The various PfEMP1 molecules display different binding characteristics, which is thought to be 
important for the different clinical outcomes. 
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So far, it could be shown that some human endothelial receptors are involved in the interaction with IEs. 
Nevertheless, for the most of the receptors, the interaction is not well characterised. 
In this study we try to characterise the interaction between some of these receptors and IEs under 
dynamic flow conditions.  
This work is supported by the DFG (BR1744/12-1) 
 
P PHI 3 

Regulation of Toxoplasma gondii bradyzoite formation in skeletal muscle cells - insights from host cell 

metabolome and transcriptome analyses 

T. Rahman1, I. Swierzy1, B. Downie2, G. Salinas-Riester2, M. Blume3, C. G. K. Lüder1 
1Institute for Medical Microbiology, University of Göttingen, Göttingen, Germany, Germany 
2Microarray and Deep-Sequencing Core Facility, University Medical Center , Göttingen, Germany, Germany 
3Department of Biochemistry and Molecular Biology, Bio21 Institute of Molecular Science and 

Biotechnology, Parkville, Australia, Australia 

Toxoplasma gondii is one of the most prevalent protozoan parasites world-wide. Infections normally lead 
to asymptomatic parasite persistence in immunocompetent warm-blooded hosts including up to 30% of 
the human population. After primary infection, rapidly proliferating tachyzoites disseminate within the 
host and then transform into slowly replicating and potentially persisting bradyzoites preferentially in 
terminally differentiated cells including mature muscle cells. The factors that trigger parasite 
differentiation towards the bradyzoite stage in myotubes are only partially known. Here, we used 
metabolomics and transcriptomics approaches to identify candidates that might regulate bradyzoite 
formation in differentiated myotubes. GC-MS analyses of uninfected and T. gondii-infected myotubes and 
myoblasts after labeling with13C-glucose indicated an increased pentose phosphate pathway (PPP) activity 
in myoblasts whereas myotubes preferentially fueled the tricarboxylic acid (TCA) cycle by anaplerotic 
reactions. Inhibition of the PPP using the glucose-6-phosphate dehydrogenase inhibitor 
dehydroepiandrosterone upregulated T. gondii bradyzoite antigen (BAG) 1 expression in both cell types. In 
contrast, inhibiting anaplerosis of the TCA cycle by the pyruvate carboxylase inhibitor phenylacetic acid 
downregulated BAG1 expression particulary in myoblasts. Addition of the TCA cycle intermediate analogue 
dimethyl-α-ketogluterate accelerated BAG1 expression in myoblast but not in myotubes. Transcriptomic 
analysis revealed that myotubes and myoblasts differed significantly in the expression of more than 6000 
mRNAs irrespective of whether being infected with T. gondii or not. Gene ontology analysis confirmed that 
these differentially expressed genes predominantly regulate cell cycle processes, mitosis and muscle cell 
development. Surprisingly, infection with T. gondii had only minor or no impact on gene expression in 
myoblasts and myotubes, respectively. Together these data suggest that various metabolomic and 
transcriptomic characteristics of mature myotubes may trigger T. gondii bradyzoite formation in muscle 
cells. Further studies to pinpoint the factors that trigger T. gondii stage conversion in differentiated muscle 
cells are being performed. 
 
P PHI 4 

Hidden eel parasite detected inside acanthocephalan cysts - A “Trojan horse” strategy of the nematode 
A. crassus? 

S. Emde1, S. Rueckert2, J. Kochmann1, K. Knopf3, B. Sures4, S. Klimpel1 
1Goethe-University; Senckenberg Gesellschaft für Naturforschung (SGN), Institute for Ecology, Evolution 

and Diversity, Frankfurt am Main, Germany 
2Edinburgh Napier University, School of Life, Sport and Social Sciences, Edinburgh, Great Britain 
3Leibniz-Institute of Freshwater Ecology and Inland Fisheries, Ecophysiology and Aquaculture, Berlin, 

Germany 
4University Duisburg-Essen, Faculty of Biology, Department of Aquatic Ecology, Essen, Germany 

The invasive eel parasite Anguillicoloides crassus (syn. Anguillicola crassus) is considered one of the major 
causes for the decline of the European eel (Anguilla anguilla) panmictic population. It impairs the swim 
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bladder function and reduces swimming performance of its host. The life cycle of this parasite involves 
different intermediate and paratenic hosts. Despite an efficient immune system of the paratenic fish hosts 
acting against infections with A. crassus, levels of parasitized eels remain high in European river systems. 
Recently, the round goby Neogobius melanostomus (Gobiidae) has become dominant in many rivers in 
Europe and is still spreading at a rapid pace. This highly invasive species might potentially act as an 
important, so far neglected paratenic fish host for A. crassus. 
Based on own observations and earlier single sightings of A. crassus in N. melanostomus, 60 fresh 
individuals of N. melanostomus were caught in the Rhine River and examined to assess the infection levels 
with metazoan parasites, especially A. crassus. The parasite most frequently found in N. melanostomus 
was the acanthocephalan Pomphorhynchus sp. (subadult stage) which occurred mainly encysted in the 
mesenteries and liver. Every third gobiid (P = 31.7%) was infected by A. crassus larvae (L3) which 
exclusively occurred inside the acanthocephalan cysts. No intact or degenerated larvae of A. crassus were 
detected elsewhere in the goby, neither in the body cavity and mesenteries nor in other organs. Affected 
cysts contained the acanthocephalan larvae and 1-12 (mI =3) living A. crassus larvae. Additionally, 
encysted larvae of the nematode Raphidascaris acus were detected in the gobies, but only in the body 
cavity and not inside the acanthocephalan cysts. 
Based on our observations, we suggest that A. crassus might actively bypass the immune response of N. 

melanostomus by invading the cysts of acanthocephalan parasites of the genus Pomphorhynchus using 
them as “Trojan horses”. Providing that eels prey on the highly abundant round goby and that the latter 
transfers viable infective larvae of A. crassus, the new paratenic host might have a strong impact on the 
epidemiology of A. crassus. 
 
P PHI 5 

Impact of HDAC inhibitors on the expression of IFNγ -regulated genes and parasite development in 

Toxoplasma gondii-infected macrophages 

K. Sumpf1, B. Downie2, G. Salinas-Riester2, C. G. K. Lüder1 
1University Medical Center Göttingen, Dept. of Medical Microbiology, Göttingen, Germany 
2University Medical Center Göttingen, Microarray and Deep-Sequencing Core Facility, Göttingen, Germany 

Toxoplasma gondii is a worldwide distributed parasite of birds and mammals including humans. The 
parasite is able to cause life-threatening tissue damage in fetuses and immunocompromised patients. 
Severe illness usually does not occur in healthy individuals where the acute infection turns into a chronic 
asymptomatic infection. A major mechanism to establish a chronic infection may be inhibition of the IFNγ-
regulated transcriptome in infected macrophages. Our previous results indicated that such 
unresponsiveness to IFNγ is accompanied by defective chromatin remodeling. Furthermore, histone 
deacetylase (HDAC) inhibitors restored expression of IFNγ secondary response genes. 
In this study, we performed transcriptome analyses to examine the genome-wide influence of the HDAC 
inhibitor MS-275 on IFNγ-regulated gene expression in uninfected and T. gondii-infected RAW264.7 
monocytic cells. The results show that MS-275 increased mRNA levels of the majority of IFNγ secondary 
response genes but only a subset of IFNγ primary response genes in both infected and non-infected cells. 
Especially uninfected RAW264.7 expressed higher amounts of mRNA in presence of MS-275, indicating 
that MS-275 did not antagonize the T. gondii mediated inhibition directly (Fig. 1). FACS analysis confirmed 
that MS-275 nevertheless increased surface expression of MHC class II molecules in Toxoplasma-infected 
RAW264.7 in comparison to untreated controls. Expression of immunomodulatory IL-10, IL-4 and SOCS2 
was also increased in infected and non-infected monocytic cells after treatment with MS-275. Since MS-
275 thus considerably modulated expression of IFNγ-regulated genes in Toxoplasma-infected monocytic 
cells, we next determined whether HDAC inhibitors can improve the anti-parasitic defense in 
unstimulated, IFNγ- or IFNγ/LPS-stimulated host cells. FACS analysis and immunofluorescence microscopy 
revealed that MS-275 did not considerably diminish the number of parasite-positive cells or the 
intracellular replication in unstimulated or stimulated cells (Fig. 2). Together, our results indicate that 
modulation of histone acetylation by HDAC inhibitors is able to increase particular expression of IFNγ 
secondary response genes in Toxoplasma-infected monocytic cells but does not generally abolish the 
inhibitory effect of parasite infection on IFNγ-mediated responsiveness. 
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Figure 1: Influence of MS-275 on IFNγ-regulated transcription 
Figure 2: Influence of MS-275 on parasite burden in T. gondii-infected monocytes 

Figure 1     Figure 2 

  
 
P PHI 6 

Analyses of the transcriptome profiles of Plasmodium falciparum selected for binding to human 

endothelial receptors  
N. Metwally1, P. Lubiana1, A.- K. Tilly1, S. Lorenzen1, E. Tannich1, I. Bruchhaus1 
1Bernhard Nocht institute for Tropical medicine, Molecular Parasitology, Hamburg, Germany 

Decades of research and Plasmodium falciparum still one of the most virulent form of human malaria 
infection. The virulence of P. falciparum is attributed to its ability to modify the surface of infected 
erythrocytes (IEs) to be able to adhere and sequester in capillaries and post-capillary venules of host 
organs, particularly the small intestine, heart, lung, and brain leading to serious complications and finally 
death of the host. 
Parasite-derived proteins located on the membrane of the IEs cause this specific binding. Currently, only 
one protein family is known to be involved in these receptor-ligand interactions, the members PfEMP1 
family, which are encoded by about 60 var genes per parasite genome. The var gene sequences vary 
greatly from parasite to parasite, giving rise to an enormous repertoire of different var genes in nature. 
The various PfEMP1 molecules display different binding characteristics, which is thought to be important 
for the different clinical outcomes. 
To date, at least 22 endothelial receptors are described to be involved in the interaction with IEs. 
Nevertheless, for most of the receptors that were described to bind the parasite ligand is not known. 
Although the phenomenon that IEs are sequestered to host epithelial structures during an infection is 
central for the understanding of malaria pathogenesis, our current knowledge regarding the underlying 
molecular framework is far from being complete. 
Here we should identify molecules responsible for the binding to the three different receptors. The 
transcriptome profile of IEs selected for binding to ICAM-1, E-selectin and CD151 should be analysed and 
the binding specificity of the respective selected IEs should be determined. 
This work is supported by the DAAD. 
 
P PHI 7 

A novel Plasmodium motility factor is important for adhesion site regulation and host invasion 

S. Egarter1, J. M. Santos2,3, V. Zuzarte-Luís2,3, C. Moreau1, H. Kumar1,4, B. Franke-Fayard2, C. J. Janse2, F. 
Frischknecht1, G. R. Mair1,3 
1Parasitology, Centre for Infectious Diseases, University of Heidelberg Medical School, Heidelberg, Germany 
2Leiden Malaria Research Group, Department of Parasitology, Leiden University Medical Center, Leiden, 

Netherlands 
3Instituto de Medicina Molecular, Faculdade de Medicina da Universidade de Lisboa, Lisboa, Portugal 
4Kusuma School of Biological Sciences, Indian Institute of Technology Delhi, New Delhi, India 

Sporozoites are the motile forms of the malaria causing parasite Plasmodium and are injected into the 
vertebrate host by a mosquito. Their motility is powered by the parasite’s own actin-myosin motor, which 
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is connected to transmembrane proteins of the TRAP (thrombospondin-related anonymous protein) family 
which serve as force transmitters. This substrate-dependent locomotion is a prerequisite for tissue 
penetration and host cell invasion and requires the secretion of soluble and plasma membrane-resident 
proteins to provide adhesion of the parasite to the substrate. We identified a novel protein, hereafter 
called LIMP, involved in adhesion site regulation during gliding motility in the rodent malaria parasites 
Plasmodium berghei. This 13 kDa small protein is transcribed in blood stage gametocytes but 
translationally repressed until the ookinete stage where maternally provided mRNA is transcribed. 
Transcription is additionally activated later during mosquito passage in sporozoites. Interestingly, the P. 

berghei limp pre-mRNA is alternatively spliced resulting in two different splice variants. The resulting 
proteins only differ in 3-4 amino acids at the C-terminal end, but nevertheless seem to have distinct gliding 
and invasion phenotypes. Consequences of modification of this protein on gliding motility and invasion will 
be discussed. 
 
P PHI 8 

Murine miRNAs that post-transcriptionally inhibit the NF-kB signaling pathway are up-regulated in 

BALB/c mice but down-regulated in C57BL/6 mice infected with Litomosoides sigmodontis 

J. Schulz1, K. M. Pfarr1, A. Hoerauf1 
1University Clinic of Bonn - Institute of Medical Microbiology, Immunology and Parasitology, Parasitology, 

Bonn, Germany 

Litomosoides sigmodontis filarial nematodes successfully infect susceptible mouse strains such as BALB/c 
in which they establish the full life cycle, including blood-borne microfilariae (Mf). In contrast, the C57BL/6 
strain is less susceptible to the infection. While the differences in susceptibility to the infection are 
suggested to be host genetic-mediated, the regulatory mechanisms at the gene expression and 
transcriptional levels remain to be studied. microRNAs (miRNAs) play a crucial role in the regulation of 
gene expression at the post-transcriptional level. To investigate the role of miRNAs in the regulation of 
host immunity, differences in the miRNA expression profiles of BALB/c and C57BL/6 mouse strains 15, 30 
and 60 days after infection were analyzed in pleural cavity cells using a PCR-array consisting of 84 murine 
miRNAs. 35 miRNAs were up-regulated in BALB/c mice, but down-regulated in the C57BL/6 strain. miR-21, 
miR-155 and miR-146 are involved in several immune and pathological responses and negatively interfere 
with the Toll-Like Receptor (TLR) mediated NF-kB or AP-1 (activator protein 1) signaling pathways. miR-21 
deregulates the innate immune receptor TLR by targeting the pro-inflammatory tumor suppressor Pdcd4 
mRNA and blocking production of PDCD4 (programmed cell death protein 4), which results in the 
modulation of the cytokines IL-12, IL-6 and IL-10 levels. miR-155 is reported to down-regulate the 
expression of the IKKß and IKKε complexes that mediate the IkB-NF-kB interaction. miR-146 is suggested to 
control TLR and cytokine signaling by directly targeting TRAF6 and IRAK1 molecules, resulting in down-
regulation of their protein levels. The repression or limitation of NF-kB activation reduces the transcription 
of the IFN-α and -ß genes and results in a weaker immune response, so that the up-regulation of the 
miRNAs may support the development and growth of the parasite in BALB/c mice. In contrast, in C57BL/6 
mice, these miRNAs are down-regulated, leading to a more potent immune response in these mice and 
therefore control of the worm burden. Thus differentially regulated mouse miRNAs in these two 
backgrounds correlate with different L. sigmodontis phenotypes as a result of differential regulation of the 
immune response. 
 
P PHI 9 

Genetic manipulations to develop a liver stage attenuated malaria vaccine 

H. Kumar1, J. Sattler1, M. Singer1, A.- K. Mueller1, F. Frischknecht1 
1 University of Heidelberg Medical School, Parasitology-Ceter for Infectous Diseases, Heidelberg, Germany 

During the clinically silent liver stage of a Plasmodium infection the parasite replicates from a single 
sporozoite into thousands of merozoites. Infection of humans and rodents with large numbers of 
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sporozoites that arrest their development within the liver can cause sterile protection from subsequent 
infections. 
Disruption of genes essential for liver stage development has yielded a number of attenuated parasite 
strains. A key question to this end is how increased attenuation relates to vaccine efficacy. Here, we 
generated rodent malaria parasite lines that arrest late during liver stage development and probed the 
impact of multiple gene deletions on attenuation and protective efficacy. In contrast to LISP2(-) or uis3(-) 
single knockout parasites, which occasionally caused breakthrough infections, the double mutant lacking 
both genes was completely attenuated even when high numbers of sporozoites were administered. 
However, different vaccination protocols showed that LISP2(-) parasites protected better than uis3(-) and 
double mutants. Hence, deletion of several genes can yield increased safety but might come at the cost of 
protective efficacy. 
To circumvent the uncertainty of single gene deletions, we used zinc-finger nucleases to generate 
attenuated parasite lines lacking an entire chromosome arm by a timed induction of a double-strand 
break. A single, zinc-finger nuclease-induced DNA double-strand break results in the generation of 
attenuated parasite lines that show varying degrees of developmental arrest, protection efficacy in an 
immunisation regime and safety, depending on the timing of zinc-finger nuclease expression within the life 
cycle. 
In the future, a combination of both approaches, deletion of several late GAP candidate genes by 
replacement with a nuclease targeting yet another genomic region can yield a safer and more effective 
experimental malaria vaccine. 
 
P PHI 10 

Phenotypic features of L. infantum/ L. major hybrid clones towards the search of virulence and 

pathogenesis biomarkers 

S. Cortes1,2, P. Schaefer1, J. Cristóvão2, L. Campino2, O. Brödel1, M. Frohme1, K. Kuhls1 
1Technische Hochschule Wildau, Molekulare Biotechnologie und Funktionelle Genomik, Wildau, Germany 
2Global Health and Tropical Medicine, Instituto de Higiene e Medicina Tropical, UNL, Lisbon, Portugal 

Introduction: Reports on different Leishmania hybrid species highlight recombination events of these 
parasites, which seem to happen within the vector. Some hybrids have already been studied showing 
more resilience then their putative parents, presenting higher plasticity, phenotypic diversity and 
pathogenicity. L. infantum /L. major are such of those hybrids found in the last years. Virulence 
determinants are poorly understood especially on these emerging Leishmania hybrid species. 
In this study, we search for phenotypic properties of clones of L. infantum/L. major hybrid strains that 
could account for survival skills and resistance that are imposed upon infection. 
Materials & Methods: 14 clones of L. infantum/L. major hybrid and putative parental species were 
evaluated in terms of in vitro survival capacity at different stages of their life cycle by comparing growth 
dynamics and dividing time and oxidative stress tolerance to hydrogen peroxide (reactive oxygen species) 
and SNAP (nitric oxide donor). In addition, preliminary MALDI-TOF characterization was performed and 
evaluated for its potential for species and strain typing. 
Results: Results have shown higher and diverse parasite densities in all IMT208 hybrid clones, some of 
them being similar to L. infantum clones (IMT151). Some of the IMT211 clones were more similar to all L. 

major clones (LV561). Concerning resistance to the oxidative stresses, hybrid clones presented different 
responses within each other, some being similar to the parental ones. MALDI-TOF analysis was able to 
show micro-diversity. 
Conclusion: These preliminary results on in vitro studies of the hybrid clones showed heterogeneous 
phenotypes with ones being more similar to L. infantum and others to L. major. The existence of hybrid 
strains having diverse or enhanced fitness and selective advantages may have an impact on virulence and 
pathogenesis. More studies are in course to select clones with distinct phenotypes for further differentially 
expressed proteins identification that could account for virulence or pathogenicity biomarkers. 
S. Cortes and work supported by funding of the Marie Curie COFUND/BRAIN project (PCOFUND-GA-2013-
609440). 
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Biomarker responses of eels after infection with nematodes of the genus Anguillicola 

K. I. Honka1, K. C. Dangel1, C. Koch1, M. Keppel1, B. Sures1 
1University of Duisburg-Essen, Aquatic Ecology, Essen, Germany 

Nematodes of the genus Anguillicola are eel specific swim bladder parasites, which infect copepods as a 
first intermediate host during their life cycle. The Japanese eel (Anguilla japonica) is known as the native 
host of Anguillicola crassus, whereas A. novaezelandiae appears to be the original parasite of the short-
finned eel (Anguilla australis). In Europe, both Anguillicola species emerged as nonindigenous parasites of 
the European eel (Anguilla anguilla), but they differ in their establishment success. Whilst A. crassus can 
be considered as an established nonindigenous species, A. novaezelandiae was not able to build a stable 
population in Europe. The physiological interaction between the parasite and its host might be associated 
with the establishment success. We evaluated a set of physiological responses (so called biomarkers) in 
European and Japanese eels infected by A. crassus and A. novaezelandiae under laboratory conditions 
using a common garden experiment including uninfected European and Japanese eels. To elucidate the 
temporal development of the biomarkers, each group of infected eels was repeatedly investigated 
following initial experimental infection. We focused on changes of the following biomarkers: catalase, lipid 
peroxidase and glutathione S-transferase. Results will be presented and discussed in the light of the 
establishment success differences of both Anguillicola species. 
 
P PHI 12 

Production of active recombinant IFN-γ of Myodes glareolus for use in Toxoplasma gondii infection 

experiments 

F. Torelli1, S. Zander1, F. Müller1, C. Klotz1, F. Seeber1 
1Robert Koch-Institut, Department for Mycotic and Parasitic Agents and Mycobacteria (FG16), Berlin, 

Germany 

Introduction: Toxoplasma gondii is considered one of the most successful parasites worldwide, able to 
infect all warm-blooded animals. Small mammals represent the main reservoir, with infection rates varying 
according to the species and area investigated. Several European studies have shown that the small 
rodents Myodes spp. and Microtus spp. have a higher T. gondii seroprevalence when compared to the 
most studied Mus musculus. However, almost nothing is known about their early innate immune 
responses and their susceptibility to virulent T. gondii strains. In the house mouse during a T. gondii 
infection IFN-γ mediates the host early immune response by inducing the phosphorylation and nuclear 
translocation of the transcription factor STAT1 and activation of subsequent innate immune response 
genes. Nevertheless, the species-specific resistance mechanisms still need to be investigated. 
Objectives: To study the host’s response to T. gondii infection in culture systems, active IFN-γ is required. 
Since IFN-γ activity is known to be highly species-specific, the production of the autologous protein for a 
given species of wild small rodents other than the house mouse is a prerequisite. 
Materials & Methods: Myodes glareolus IFN-γ has been cloned and expressed in E. coli. The activity of the 
recombinant protein in two wild rodent primary cell lines (M. glareolus BVK168 and Microtus arvalis FMN-
R) was assessed by immunofluorescence detection of phosphorylated STAT1 in the nucleus. A reporter cell 
line that responds to IFN-γ treatment with luciferase production is in preparation and will be used for 
activity quantitation. 
Results: recMgIFN-γ has been expressed in high milligram yield in E. coli. The purified protein is soluble 
and mainly in the dimeric form, a prerequisite for its biological activity. recMgIFN-γ activity has been 
confirmed not only in the M. glareolus BVK168 cell line, but also in the M. arvalis FMN-R cell line, due to 
high IFN-γ sequence similarity. 
Conclusion: This highly active recMgIFN-γ, as well as the mentioned M. glareolus and M. arvalis cell lines, 
represent important tools for in vitro investigations of early immune responses upon T. gondii infection in 
these ecologically important rodent species. 
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Giardia duodenalis - Impact on epithelial barrier function 

M. Kraft1,2, R. Bücker2, C. Klotz1, J. Schulzke2, A. Aebischer1 
1Robert Koch-Institut, Unit 16: Mycotic and Parasitic Agents and Mycobacteria, Berlin, Germany 
2Charité CBF, Institute of Clinical Physiology, Berlin, Germany 

Giardiasis is one of the most prevalent parasitical diseases worldwide - even in industrialized countries. 
The enteritis is caused by the trophozoite stage of the flagellated protozoan Giardia duodenalis, which 
forms a species complex of 8 different phylogenetic groups (assemblages) characterized by different host 
specificities. In the proximal jejunum it attaches to the epithelium and parasitizes the intestinal lumen, 
leading to a variety of gastrointestinal complaints. Moreover, medical conditions range from an estimated 
50 % of asymptomatic courses to even chronic enteritis. Accordingly, this implies the existence of multi-
factorial pathomechanisms that are dependent on both, host and parasite. 
A better understanding of the pathogenic effects induced by G. duodenalis is hoped to lead to 
improvements of medical treatment of chronically infected patients. With the use of Caco-2 monolayers 
we adapted an intestinal epithelial model system to investigate effects on the epithelial barrier function by 
different G. duodenalis assemblages of a recently established Giardia sp. biobank. Measurements of the 
monolayer's transepithelial electrical resistance (TEER) indicated barrier dysfunction, which can either be 
caused by altered epithelial tight junction structure or up regulation of epithelial apoptotic rate. Therefore, 
we used immunofluorescence confocal microscopy of tight junction proteins, and terminal 
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assays, in order to screen for apoptotic cells. 
First results show effects on localization of claudin-1, as well as an increased apoptotic rate during G. 

duodenalis infection. These findings are consistent with observations made in biopsies of infected 
patients. Thus, this Caco-2 cell modell is suitable for further screening of virulence factors. 
 
P PHI 14 

Stable isotope signatures of trophic transmitted parasites: experimental study on life cycle of 

Schistocephalus solidus from its stickleback host (Gasterosteus aculeatus) 

M. Nachev1,2, F. Franke3, J. Scharsack3, M. Schulte4, J.- B. Wolbert4, M. Jochmann4,2, T. Schmidt4,2, B. 
Sures1,2,5 
1University of Duisburg-Essen, Aquatic Ecology, Essen, Germany 
2University of Duisburg-Essen, Centre for Water and Environmental Research (ZWU), Essen, Germany 
3University of Münster, Department of Animal Evolutionary Ecology, Münster, Germany 
4University of Duisburg-Essen, Department of Instrumental Analytical Chemistry, Essen, Germany 
5University of Johannesburg, Department of Zoology, Johannesburg, South Africa 

Trophically transmitted parasites experience one or several trophic shifts during their life cycles. As their 
transmission occurs by predatory-prey relationships, it could be expected that parasites permanently 
adjust to the respective trophic level of their host during their life span. Insights into trophic relationship 
between organisms can be gained analyzing the signatures of stable isotopes of nitrogen (15N) and carbon 
(13C). 
In order to study the position of trophically transmitted parasites and their hosts, three-spined 
sticklebacks (Gasterosteus aculeatus) experimentally infected with the cestode Schistocephalus solidus 
were used as a model system. Tissues of first intermediate host (copepods), second intermediate host 
(stickleback) as well as the tapeworm’s larval stages (procercoids and plerocercoids) were analyzed using 
elemental analyser (EA) coupled to isotope ratio mass spectrometer (IRMS). In order to evaluate the 
possible trophic shift during parasite development, plerocercoids from fish hosts collected at 30, 60, 90 
and 120 dpi (days post infection) were taken into account. Additionally, the stable isotope signatures of 
non-infected (control) groups of first and second intermediate hosts were analysed, in order to evaluate 
the influence of the parasite on the composition of stable isotopes in host. 
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Our results showed that parasites exhibited lower isotope discrimination values than the host and 
delivered evidences for trophic shifts/transformations during their life-span. Furthermore, the stable 
isotope signatures of stickleback were found to be significantly influenced by the presence of parasites. 
 
P PHI 15 

RNAseq transcriptomes reflect Eimeria falciformis development in its natural host, the mouse 

T. Kasemo1,2, S. Spork1, C. Dieterich3, R. Lucius1, E. Heitlinger1 
1Humboldt-Universität zu Berlin, Berlin, Germany 
2Robert Koch Institute, Berlin, Germany 
3Max Planck Institute for Biology of Ageing, Heidelberg, Germany 

Infections by apicomplexan parasites worldwide cause human diseases such as malaria and toxoplasmosis. 
Farm animals are commonly infected with Eimeria spp. leading to animals suffering and economic loss. 
Apicomplexans such as Eimeria spp. feature a variety of life cycles, with and without intermediate hosts 
and with different cell types in a single host. One problem in investigating detailed mechanisms of 
infection is difficulties to study many of these parasite species in their natural hosts, or in the cells they 
naturally infect. 
Here, we have performed dual mRNA sequencing of host and parasite in a model animal, the mouse. We 
used the mouse specific intestinal parasite Eimeria falciformis to infect mouse strains differing in their 
potential to induce immune reactions (naive, challenged and immunosuppressed Rag1-/-). Infected cells 
were isolated and both species’ mRNAs were sequenced at different timepoints after infection. 
We show that parasite transcript abundance increases during infection, reflecting parasite replication. We 
identify parasite life stage specific genes. Host and parasite genes which are differentially expressed in 
mouse strains with different immune competence are described. This comparison highlights effects of 
adaptive immune responses during the infection. Such effects point at e.g. stress responses in the parasite 
and apoptosis pathways in the host. Correlations between parasite and host gene expression further 
indicate activity of metabolic pathways, which might interact between host and parasite. 
Our analysis of co-expressed transcriptomes of an intestinal parasite and its natural host increases the 
understanding for parasites’ requirements on their cellular environment in the gut. This understanding is 
informative beyond our model and might be of veterinary or medical interest. 
 
P PHI 16 

Hierarchical phosphorylation of apical membrane antigen 1 is required for efficient red blood cell 

invasion by malaria parasites. 

B. Prinz1,2, K. L. Harvey2, K. Engelberg3, L. Wilcke1, L. Biller1, M. Kono1, U. Ruch1, T. Spielmann1, I. Lucet4,  
C. Doerig5, B. S. Crabb2, P. R. Gilson2, T. W. Gilberger1 
1Bernhard-Nocht-Institute, Hamburg, Germany 
2Burnet Institute, Centre for biomedical research, Melbourne, Australia 
3Boston College, Boston, United States 
4Walter and Eliza Hall Institute, Chemical Biology, Melbourne, Australia 
5Monash University, Victoria, Australia 

Plasmodium falciparum replicates within human erythrocytes. The invasion of this host cell is a 
prerequisite for the parasite proliferation and is targeted by the immune response of the host. Erythrocyte 
invasion is governed by various ligand-receptor interactions including the apical membrane antigen 1 
(AMA1) interplay with the rhoptry neck complex (RON). 
Previous work indicated that protein kinase A (PKA) mediated phosphorylation of S610 in the cytoplasmic 
domain (CPD) of AMA1 is an important regulatory step in host cell invasion. Subsequent phospho-
fingerprinting pointed towards a complex phosphorylation pattern of AMA1. Using transgenic parasites in 
an AMA1 complementation assay, we now comprehensively analyzed the function of all phosphorylated 
residues in the CPD of AMA1. We reveal that - beside S610 - also the highly conserved T613 is a crucial 
amino acid residue. We show that PKA-mediated phosphorylation of S610 triggers the subsequent 
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phosphorylation of T613 and we identify PfGSK3 as the kinase that is likely responsible for this second 
phosphorylation step. Consequentely we show, that inhibition of PfGSK3 interferes with parasite 
proliferation, revealing a neatly organized phosphorylation cascade for AMA1 function governing 
erythrocyte invasion. 
 
P PHI 17 

Genotoxic potential of Fasciola gigantica infection in experimentally infected rabbits 

M. A. H. Khan1, P. A. A. Shareef1, Y. A. Khan1, A. Rehman1, R. Ullah1, L. Rehman1, S. M. A. Abidi1 
1Aligarh Muslim University, Section of Parasitology, Department of Zoology, Aligarh, India 

Tropical liver fluke, F. gigantica along with its parallel species F. hepatica of temperate region, are 
responsible for economic losses to the tune of USD 3.2 billion worldwide. Infection of Fasciola gigantica is 
regarded as most common single helminth infection of ruminants in Asia and Africa. The steadily 
increasing number of human infection from different parts of the world including India, makes fasciolosis a 
disease of zoonotic significance. 
The genotoxic potential of F. gigantica infection (in vivo released excretory secretory products) in 
experimentally infected rabbits has been analysed. Fifty metacercariae (live and healthy) were given 
through oral gavage to establish infection. Genotoxic potential of F. gigantica infection was investigated 
using the standard genotoxic assays like Micronucleus test and Comet assay. Cellular deformities in the 
blood cells were also noted. The increased comet tail lengths were observed in hepatocytes and 
reticulocytes (34.8 ± 0.08 and 25.27 ± 0.10 respectively) along with the increased frequency of 
micronucleus (61.17%) in the hepatocytes when compared to the non-infected controls. Cellular 
deformities in blood were represented by schistocytes, acanthocytes and tear drop like cells, thus 
establishing a first preliminary report of genotoxic potential of F. gigantic infection in experimental 
rabbits. It is possible that chronic infection may possibly lead to malignant transformation as already 
known in case of another liver trematode, Clonorchis sinensis. However, further studies are needed to 
concur our hypothesis. 
 
Poster Session I: Protozoan parasites 

 
P PRO 1 

Fauna and Some Ecological Aspects of mosquitoes (Diptera:Culicidae), In a past endemic malaria area of 

Iran 

S. Jafari1, S. H. Moosa-Kazemi1, H. Yousefi1 
1Tehran University of Medical Sciences, School of Public Health, Department of Medical Entomology and 

Vector Control, Tehran, Islamic Republic of Iran  

Malaria and some Arbo viral diseases transmitted by mosquitoes in Iran.The paper reports the results of 
the survey of the mosquito fauna in the Kazeroun area (Fars Province) in 2015. Totally, twelve mosquito 
species have been reported in the area. In this investigations Larvae and adults mosquitoes were collected 
from different natural and artificial habitats by dipping, Pyrethrum space spray collection, Human and 
animal landing catch, Pit shelter collection, out let and inlet window trap methods. Seven species of 
mosquitoes larvae were collected including; Anopheles claviger (4.4%), An. dthali (4.4%) An. fluviatilis 
(15.9 %) , Culex pipiens (48.9%) Cx. quinquifasciatus (4.4%) Culex sitiens (2.2%), Cx.theileri ( 20%).Nine 
species of adults were collected and have been identified as comprises; Anopheles claviger (6.7%), 
An.dthali (48.9%) , An.superpictus (6.7%) , An.turkhudai ( 13.3%) , Culex bitaeniorhynchus ( 2.2% ), 
Cx.perexiguus (2.2%), Cx.pipiens (13.3%) , Cx.theileri (2.2%) , Ochlerotatus caspius (4.4%). Anopheles 
fluviatilis and An. dthali were found the prevalence species in larval and adult collection. The differences of 
the mosquito fauna within their habitats have been recorded. Also, the suitable sampling methods within 
every habitat have been discussed. 
Key Word: Fauna, Culicidae, Malaria, Iran 
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P PRO 2 

Creating reserve bank of falciparum and vivax Plasmodia isolates collected from malaria patients to 

study the genetic and biological features 

A. Motevalli Haghi1, M. Nateghpour1, M. Mohebali1, H. Azarian 1, Y. Sharifzadeh 1, L. Farivar 1, H. Hajjaran1, 
M. Motevalli Haghi1 
1Tehran University of Medical Sciences, Medical Parasitology & Mycology, Tehran, Iran, Islamic Republic Of 

Introduction: Since national elimination program of malaria conducting in Iran, establishing a bank of 
human Plasmodia genes and proteins can serve required materials for relevant researchers. 
Objectives: This study was conducted to collect some of the native isolates of human Plasmodia from 
endemic areas of the country to study the genetic and biological features. 
Methods and Materials: A two milliliter vein-punctured blood sample was prepared from each malaria 
confirmed case. The samples were dispensed in EDTA pre-dosed tubes and were cryopreserved served for 
farther tests. Moreover, relevant Geimsa stained thick and thin blood smears were kept in safe place. 
Genetic indicator of MSP-1 was performed for each of Plasmodium vivax sample using RFLP- PCR 
technique. In vivo drug sensitivity test was accomplished for each of P. falciparum case. 
Results: A total of 131 samples including 109, 19 and 3 samples for P.vivax, P. falciparum and mixed 
respectively were preserved with relevant data such as species, parasitaemia and nationality of donor. 
Genetic process of MSP-1 resulted in three different haplotypes including Hap.1, Hap.2 and Hap.3 with 
20.6%, 41.2% and 38.2% respectively. In vivo drug sensitivity tests of P.facilparum cases showed that all of 
the isolates still are sensitive to combination of artesunate-fansidar. 
Conclusion: This study resulted in the preservation of considerable amount of P.vivax and P.falciparum for 
further relevant studies. 
 
P PRO 3 

Effect of two medicinal plants onLeishmaniasiscaused by Leishmania major (MRHO/IR/75/ER) in vivo 

F. Khoshzaban1, F. Ghaffarifar1 
1Shahed University, Parasitology, Tehran, Islamic Republic of Iran  

Introduction: Leishmaniasis is one of the six most common parasitic infections in tropical regions. There 
are different therapeutic modalities. However therapeutic resistance is developed and resulted in 
numerous problems. So evaluation of other therapeutic modalities is performed extensively. 
Objective: We compared the therapeutic response of cutaneous leishmaniasis with Glucantime, Aloe Vera 
extract, Garlic extract and it'R10 fraction in animal model. 
Methods: This experimental study was conducted in Shahed University. The therapeutic response of 
cutaneous leishmaniasis to Glucantime, Aloe Vera extract, Garlic extract and it'R10 fraction was studied in 
BALB/c and C57BL/6 mice. These two races were divided in five groups according to receiving either one of 
these four agents or no treatment (control). The therapeutic response was evaluated according to 
parasitic load before and after treatment and also with measuring the size of the lesions. 
Results: The results showed that R10 fraction had good therapeutic efficacy in treatment of lesions in mice 
(P < 0.05) that this efficacy was significant in sixth, seventh and eighth weeks after the treatment. There 
was also a statistically significant difference between the groups regarding the parasitic load (P < 0.05). 
Conclusion: According to the results, it may be concluded that R10 fractions of Garlic extract would have a 
good efficacy in treatment of cutaneous Leishmaniasis that is comparable with Glucantime. 
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Expression analysis of Activated protein Kinase C gene (LACK1) in antimony sensitive and resistant 

Leishmania tropica clinical isolates using Real-Time RT-PCR  

H. Hajjaran1, E. Kazemi-Rad2, M. Mohebali1, M. A. Oshaghi3, M. B. Khadem Erfan4, E. Hajialilo1, H. Reissi1, R. 
Raoofian5 
1Tehran University of Medical Sciences, Dep. Medical Parasitology and Mycology, Tehran, Iran, Islamic 

Republic Of 
2Department of Parasitology, Pasteur Institute of Iran, Tehran, Iran, Islamic Republic Of 
3Tehran University of Medical Sciences,, Departments of Medical Entomology and Vector Control , Tehran, 

Iran, Islamic Republic Of 
4Kurdistan University of Medical Sciences, , Department of Medical parasitology and Mycology,, Sanandaj, 

Iran, Islamic Republic Of 
5Legal Medicine Research Center, Legal Medicine Organization, Iran, Tehran,, Iran, Islamic Republic Of 

Background: Resistance to pentavalent antimonial drugs has become a serious problem in treatment of 
cutaneous leishmaniasis (CL) in some endemic areas. Investigations on molecular markers involved in drug 
resistance are essential for monitoring of the disease. Leishmania activated C kinase gene (LACK1) is 
involved in multiple central processes including signal transduction, RNA processing, and cell cycle control. 
According to the probable role of the LACK gene in antimony resistance, we used real-time RT-PCR to 
investigate the expression of this gene in clinical L. tropica strains which were resistant or sensitive to 
meglumine antimoniate (Glucantimee). 
Methods: we analyzed the relative expression level of LACK in 18 sensitive and 14 resistant Leishmania 

tropica clinical isolates, were collected from anthroponotic cutaneous leishmaniasis (ACL) patients. After 
cDNA synthesis, gene expression analysis was performed by quantitative real-time PCR using SYBR® Green. 
In addition, full length of LACK gene from 6 reference strains was cloned and sequenced then deposited in 
NCBI database to confirm our strains.  
Results: Real time RT-PCR revealed that the average of the RNA expression level of LACK gene in isolates 
from unresponsive and responsive patients were 0.479 and 4.583 respectively and expression of LACK was 
significantly down regulated (9.56 fold) in resistant isolates compared to sensitive ones. 
Conclusion: The results of the present study suggest the probable role of LACK gene in antimony 
resistance. Moreover, it can be considered as a potential marker for monitoring of antimony resistance in 
clinical isolates. However, further studies are required to exploit the biological functions of it in antimony 
resistance. 
 
P PRO 5 

Shape and Force: Key to Transmission of the Malaria Parasite 

M. Muthinja1, K. Quadt1, C. Moreau 1, J. Kehrer1, U. Schwarz2, M. Singer 1, J. Spatz 3, F. Frischknecht 1 
1University of Heidelberg, Infectious Disease, Heidelberg, Germany 
2University of Heidelberg, Institute for Theoretical Physics and Bioquant, Heidelberg, Germany 
3University of Heidelberg, Biophysical Chemistry, Heidelberg, Germany 

The malaria-causing parasite (Plasmodium) is transmitted to vertebrate hosts by the infectious bite of a 
female Anopheles mosquito. The infectious forms, known as sporozoites are deposited in the skin and 
move at high speed (1-2 μm/s) to find and enter blood vessels [1]. Once in the blood they are transported 
to the liver, where they enter hepatocytes to differentiate into blood cell invading forms. The pre-
erythrocytic stages of the malaria parasite are clinically silent but critical for establishing infection in the 
mammalian host. Sporozoites migrate using an uncommon mode of locomotion called gliding motility [2], 
which enables them to penetrate host tissues. Sporozoites are polarized crescent shaped cells that 
typically move in circles on two-dimensional substrates in vitro. In order to investigate sporozoite 
morphology and motility, we generated transgenic parasites expressing altered or fluorescently tagged 
proteins that are implicated in maintaining curvature or gliding. We use micro-patterned pillar arrays [3] as 
surrogate 3D tissues and blood capillary mimetics to study the role of curvature in sporozoite motility. To 
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investigate forces that can be exerted by the sporozoite we employ laser tweezers, which enabled us to 
dissociate retrograde flow of adhesins with force production. Our transgenic parasite lines combined with 
actin-modulating drugs revealed how sporozoites facilitate optimal force transmission for gliding motility. 
References: 
1. Douglas et al., Trends Parasitol, 2015 
2. Montagna et al., Front Biosci, 2012 
3. Hellmann et al., Plos Path, 2011 
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Swarm-like behaviour of Plasmodium sporozoites 

K. Beyer1, S. Rossberger2, A. Battista3,4 
1Center of Infectious Diseases , Parasitology, Heidelberg, Germany 
2University Heidelberg, Physical Chemistry Institute, Heidelberg, Germany 
3Owlstone, Cambridge, Great Britain 
4University Heidelberg, ITP and Bioquant, Heidelberg, Great Britain 

Along its complex life cycle, the malaria-causing parasite Plasmodium needs to cross various tissue barriers 
and invade specific cell types. The form transmitted by the mosquito, the sporozoite, can move at high 
speed (> 1 micrometer per second) without changing its shape. Prior to transmission, the sporozoite needs 
to enter the salivary glands of the mosquito. However, sporozoites within the salivary gland are barely 
motile and arrange in stack-like formations within the secretory cavities where the parasites do not move. 
To investigate these transitions we image infected salivary glands after isolation from the mosquito. 
Curiously, we observed that in damaged glands sporozoites can arrange in swarm-like formations at the 
apical side of the basal membrane surrounding the saliva producing cells. Each ‘swarm’ consists of 5-100 
gliding sporozoites enclosing a common centre, reminiscent of some animal swarms. We developed a 
mathematical model of the system, representing a sporozoite as a flexible, self-propelled chain of springs 
and beads. Model sporozoites interact with each other via a simple repulsive force, which causes 
deformations and deflections upon mutual collision. Our results suggest that the curvature of the 
sporozoite is the key factor to ‘swarm’ formation. ‘Swarm’ size and stability depend both on the details of 
the interaction and on the properties of the simulated population of sporozoites. Whether this has any 
relevance to in vivo sporozoite biology is currently not clear. 
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Activities of detection prevention and surveillance of leishmaniasis in Province of Taza (Morocco) in 5 

years (2010-2014) 

E.-H. Sebbar1, A. Bissan Di Tie-Tie1, H. Nhammi2, H. Chebli2, S. Bouhout2, B. Lmimouni1,3 
1Service of parasitology & medical mycology,The Military Hospital of Instruction Mohammed the fifth, 

Rabat, Morocco 
2Service of Parasitic Diseases, Direction of epidemiology and fight against diseases, Ministry of Health, 

Rabat, Morocco 
3Faculty of Medicine and Pharmacy, Mohammed V University, Rabat, Morocco 

Introduction: Leishmaniasis is an infectious parasitic common to humans and some animals; Province of 
Taza in Morocco is an endemic area for this disease. To control this pathology, the delegation of Ministry 
of Health in Province of Taza adopts different measures to control the epidemiological situation and to 
detect and prevent leishmaniasis in this Province. 
Objectives: The objective of our study is to evaluate the performance and efficiency of activities of 
detection prevention and surveillance of leishmaniasis in Province of Taza in Morocco. 
Materials and Methods: Our work is a retrospective study, is interested to activities of detection 
prevention and surveillance of leishmaniasis in Province of Taza in 5 years (2010-2014), the informations 
used to make this work were collected from the annual report data of parasitic diseases of the delegation 
of Ministry of Health of Province of Taza. 
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Results: During the study period, 266083 persons were examined in mass detection of cutaneous 
leishmaniasis in visited schools, the examined population at visited localities is 230086 persons, 1464 
samples are taken for diagnosis of cutaneous leichmaniasis, many actions of control against the sandfly 
were performed, 4571 stray dogs were slaughtered, Information-Education-Communication sessions were 
organized in schools and for affected population. 
Conclusion: Despite the efforts made, leishmaniasis remains a difficult health problem to eradicate. 
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Toxoplasma gondii: Virulence characterisation of clonal type II/III cross-products 

B. Matzkeit1, D. C. Herrmann1, D. Höper2, P. Maksimov1, F. J. Conraths1, G. Schares1 
1Friedrich-Loeffler-Institut, Institute of Epidemiology, Greifswald - Insel Riems, Germany 
2Friedrich-Loeffler-Institut, Institute of Diagnostic Virology, Greifswald - Insel Riems, Germany 

The obligate intracellular protozoan parasite Toxoplasma gondii has a clonal population structure in 
Europe and North America. Among these clonal types only T. gondii strains of type I are highly virulent for 
immunocompetent lab mice, e.g. BALB/c. In Germany, the less virulent T. gondii type II strains prevail. 
There are indications that infections with less virulent types are often associated with the formation of 
tissue cysts. The differences in virulence may be explained by differentially expressed T. gondii virulence 
factors, e.g. ROP18. T. gondii type II/III recombinant oocysts were isolated from a fecal sample obtained 
from a naturally infected cat in Germany. Five individual parasite clones were generated as tachyzoites, 
each showing different combinations of type II and type III alleles. These tachyzoite clones, which were 
derived from genetically different oocyst isolates also varied in virulence for BALB/c mice. To elucidate the 
reasons for the observed differences in mouse virulence, these clones were further characterized. For this 
purpose the expression of the serine/threonine kinase ROP18, which inhibits the activity of mouse 
immunity related GTPases (IRG), playing a critical role in the destruction of the parasitophorous vacuole, 
was analysed. Results show that the ROP18 expression differs markedly between the five isolates. 
Furthermore, the in vitro tissue cyst formation was analysed at the mRNA level and by 
immunocytochemistry. No correlations can be seen between BALB/c mouse virulence and in vitro tissue 
cyst formation. 
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Epidemiological study on hemopathogens of cattle in North Tunisia 

M. Gharbi1, M. A. Boussaadoun1, C. Touhami1, H. Nouasri1, C. Tissaoui1 
1National School of Veterinary Medicine Sidi Thabet, Tunisia, Parasitology laboratory, Ariana, Tunisia 

The authors present an epidemiological study on hemopathogens in North Tunisia carried out on 454 
suspected clinical cases of which 342 were found to be affected by hemopathogens, 69.6% of cattle had 
single infections. 
The examination of Giemsa stained blood smears identified three hemopathogens: Theileria annulata 
(74.27%), Babesia spp. (10.81%) and Anaplasma marginale (7.31%), while the prevalence of co-infections 
was lower: T. annulata/Babesia spp. (6.72%) and T. annulata/A. marginale/Babesia spp. (0.87%). 
The collection of ticks revealed the presence of six species of ticks namely : H. scupense (54.3%), H. 

excavatum (20.06%), H. marginatum (6.01%), R. turanicus (4.43%), R. bursa (11.45%) and Boophilus 

annulatus (3.16%). 
Animal survey showed that most animals recover their appetite after the 3rd day after treatment and the 
milk yield is gradually increased but does not return to normal even after the 15th day post-treatment. 
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Prevalence and clinical features of cutaneous leishmaniasis in Dembidolo District, Western Ethiopia: A 

cross-sectional study 

H. Beyene1, M. Alemu2 
1Addis Ababa University, Microbiology, Immunology and Parasitology, Addis Ababa, Ethiopia 
2Mekele University, Biomedical Sciences, Mekele, Ethiopia 

Background: Cutaneous leishmaniasis (CL) is a skin diseases caused by Leishmania parasites and vectored 
by Sand flies. The epidemiology and true burden the disease has not been fully addressed in Ethiopia . 
Objective: The aim of this study was to determine the prevalence of CL and its clinical features.  
Methods: A community based, cross-sectional study was undertaken in selected villages of Dembidolo 
District, Western Ethiopia. A house-to house survey was conducted. A structured questionnaire was used 
to collect sociodemographic and clinical data. Skin slit sample were collected from each subject. The 
diagnosis of CL was established by finding amastigote stage in skin sample.  
Results: In 487 houses a total of 3,166 persons were surveyed of which 1670 (52.4%) were females and 
1505 (47.6%) were males. The overall prevalence of CL in the communities was 132/3166 (4.2%). More 
than 80% of CL infected patients were children. Skin ulcers were found on facial site in 72(54.5%) of 
subjects. In 45 (34.6%) of cases the lesions appeared on the upper extremities. The ulcers were non-itchy 
in 24(61.5%) of cases and were not painful in 20(54%) of cases. Lesions with 4 to 10 months age had 
maximum yield of LD bodies.  
Conclusion: The prevalence of cutaneous leishmaniasis was high in the study area. The diseases most 
frequently occurred among young children. We suggest that clinicians should actively look for leishmania 
parasites among the myriad aetiologies of skin diseases for better management of CL patients. Advocacy 
on utilization of bed nets and treatment seeking habit, particularly for young children are also highly 
recommended. 
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Molecular Identification and Characterization of Theileria SPP in Cattle (Bos indicus) in Egypt 

A. Al-Hosary1, L. Ahmed1, U. Seitzer1 
1Faculty of Veterinary Medicine - Assiut University - Egypt, Animal Medicine (Infectious Diseases), Assiut, 

Germany 

Introduction: Bovine theileriosis in Egypt considered as a serious problem. Development of molecular 
methods provides a highly sensitive and specific diagnostic tool. The present study aimed to carry out a 
molecular characterization and phylogenetic analysis of Theileria spp. parasites infecting cattle in Egypt. 
Materials and methods: 210 cattle belonging to different localities in Upper Egypt were sampled. Two 
blood samples were collected, one from ear vein and used for preparation of Giemsa strained blood 
smear, the second was collected from jugular vein on EDTA vacutainer tubes and stored at -20°C till used 
in DNA extraction. The V4 gene 18S rRNA hypervariable region was amplified according to Gubbels et al. 
(1999) followed by Cloning, DNA sequencing and Phylogenetic analysis. 
Results: Blood smears confirmed T. annulata infection in 28.57%. Standard and nested PCR prevalence 
were 47.14% and 65.23%. Sequences alignment and phylogenetic analysis by NJ method revealed that the 
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partial sequences of the 18S srDNA gene isolates fall inside the Theileria genus clade. Twelve sequences 
were related to T. annulata and one was related to T. uilenbergi. Some of these partial sequences were 
deposited in the GenBankTM databases and available under the following accession numbers: T. annulata 
(KF781307), T. uilenbergi (KF781308). 
Conclusion: The current study identified T. uilenbergi rather than T. annulata according; this is the first 
report about T. uilenbergi in cattle from Egypt while it previously isolated from water buffaloes (Al-Hosary 
et al., 2015). T. uilenbergi infecting sheep and should arise the status of these species as emerging. Cattle 
may be act as a reservoir and should be investigated since they could activate parasite mutations rate and 
provide modified drug resistant species for cattle and small ruminants. T. uilenbergi is genetically different 
from T. annulata the identity between them was the lowest when compared to other Theileria species. 
This infection by unusual pathogen may be due the fact that cattle and buffaloes are housed under poor 
hygienic conditions and cohousing with small ruminants. The prevalence T. uilenbergi was 0.4%, this 
should be the first step for a comprehensive epidemiological study of these parasites to know their role in 
different Theileria species cycles. 

Figure 1 
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Prevalence of intestinal parasites in children attending daycare centers in Arak, Iran  
E. Razmjou1, A. R. Meamar1, R. Khalili1, Z. Pirasteh1, L. Akhlaghi1, Z. Eslami Rad2, M. Moradi-Lakeh 3 
1Iran University of Medical Sciences, Department of Parasitology and Mycology, School of Medicine, 

Tehran, Islamic Republic of Iran 
2Arak University of Medical Sciences, Department of Microbiology, School of Medicine, Arak, Iran, Islamic 

Republic of Iran 
3Iran University of Medical Sciences, Department of Community Medicine, School of Medicine, Tehran, Iran, 

Islamic Republic of Iran 

Introduction: Intestinal parasitic infections remain a major public health problem worldwide and are still 
common in some parts of Iran.Young children are more susceptible to enteric parasite infections especially 
in the close contact populations. The purpose of this study was to determine the prevalence of intestinal 
parasites in 2-6 years old children attending daycare centers in Arak, Iran. 
Material and methods: In this cross-sectional study, triple faecal samples were collected from 333 (2-6 
years old) children attending daycare centers of city of Arak in Iran from October 2012 to March 2013. 
Sample selection was achieved using multi-stage random sampling method to cover all daycare centers of 
the city and in eight sex and age categories: 2-3, 3-4, 4-5 and 5-6. The specimens were investigated by 
formalin-ether concentration method, cultured in xenic medium, and polymerase chain reaction (PCR) 
assay targeting the 5.8S rRNA gene of Dientamoeba fragilis. The relationship between prevalence of the 
intestinal parasites and demographics of the participants was examined. 
Results: The global prevalence of intestinal parasites in the children was 34.8% (95% CI: 29.9-40.1%). 
Formalin-ether and culture techniques showed infection with Blastocystis sp. in 33 (9.9%; 95% CI: 7.1-
13.6%), Giardia lamblia in 3 (0.9%; 95% CI: 0.3-2.6%), Entamoeba coli in 3 (0.9%; 95% CI: 0.3-2.6%), 
Iodamoeba bütschlii in 2 (0.6%; 95% CI: 0.2-2.2%) children. Molecular detection revealed that 101 (30.3%; 
95% CI: 25.6-35.5%) of the children were infected with D. fragilis. There was no statistically significant 
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relationship between sex, gastrointestinal symptoms, and infection with intestinal parasites. However, age 
affected the prevalence of intestinal parasites. The highest prevalence of infection (45.2%; 95% CI: 35.0-
55.9%) was detected in the 5-6 years old group of children. 
Conclusion: The prevalence of intestinal parasites especially helminthic infections has been decreased 
during recent years. It seems that the decrease of parasitic infection is due to performing screening 
programs before entering to daycare centres and regular checkups. The most prevalent intestinal parasites 
observed in this study was D. fragilis. This parasite should be considered in the routine parasite screening 
to improve children’s health and preventing the risk of transmission of disease to children attending 
daycare centers. 
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Prevalence and diversity of Babesia spp. in wild cervids 

A. Paulauskas1, I. Puraite1, J. Radzijevskaja1, O. Rosef 1,2, K. Morkute1 
1Vytautas Magnus University, Biology, Kaunas, Lithuania 
2Rosef field research station, Mjåvatn, Norway 

Babesiosis is an emerging tick-transmitted zoonotic disease caused by protozoan parasites of the genus 
Babesia. A various wildlife species are considered to be reservoir hosts for zoonotic Babesia species. In 
Lithuania and Norway, the occurrence and diversity of Babesia species in wild animals is largely unknown. 
The aim of the present study was to investigate the prevalence and diversity of Babesia spp. in different 
species of cervids such as roe deer, red deer, fallow deer, sika deer and moose in Lithuania and in Norway. 
Spleen samples from 236 animals were collected during the hunting seasons in Lithuania (n=76) and in 
Norway (n=160). To examine the presence of Babesia-DNA, nested PCR targeting different part of the 18S 

rRNA gene of Babesia spp. were used. Babesia parasites with different prevalence were detected in moose 
(4%, 4/99), red deer (28.6 %, 6/21) and roe deer (57.5 %, 23/40) sampled in Norway and in fallow deer 
(2/3), roe deer (70.8 %, 34/48), red deer (3/4) and sika deer (5 %, 1/20) in Lithuania. Four Babesia species 
(Babesia capreoli, B.odocoilei-like, B.venatorum, B.divergens) were identified. This study is the first 
molecular investigation of Babesia parasites in wild cervids in Lithuania and Norway, and is the first report 
of B. capreoli and B. odocoilei-like species in moose. 
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Transcriptome analysis of Histomonas meleagridis 

R. Mazumdar1, L. Endler2, A. Monoyios 1, M. Hess1, I. Bilic1 
1Veterinary University of Vienna , Clinic for Poultry and Fish Diseases, Vienna, Austria 
2Veterinary University of Vienna, Institute of Population Genetics, Vienna, Austria 

Histomonas meleagridis, a parasitic protozoan is the causative agent of histomonosis in poultry. It is an 
important avian disease which can cause high mortality in turkeys and production losses in chickens. 
Although discovered over a century ago molecular data on this parasite are still limited and genetic studies 
are at its infancy which limits our understanding of this parasite. Therefore, to address these issues, de 

novo transcriptome sequencing of H. meleagridis was performed from a virulent and an avirulent strains, 
that were in vitro cultivated as monoxenic culture. Both strains, display the same genetic background as 
they originate from the same clonal culture. In the current study, normalized cDNA libraries from both 
strains were prepared and sequenced by GS FLX using the Roche/454 FLX+ chemistry resulting in 1.5 
million reads with an average read length of 610bp. The sequencing reads were assembled into two sets of 
more than 4,500 contigs from each of the strain. The contigs were analyzed using CLC genomics 
workbench and CAP3 sequence assembler. The two contig sets were further integrated to generate a 
single transcriptome database for H.meleagridis consisting of 3,482 contigs. These sequences were 
analyzed and annotated using Blast2GO software suite. Gene ontology analysis was guided by knowledge 
available for other related protozoa; Trichomonas vaginalis and Dientamoeba fragilis and comparatively 
probed in regards to biological functions and potential virulence factors. Among the various hits for 
biological functions, genes coding for proteins involved in oxidative stress and hydrogenosme metabolism 
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were identified. Additionally, numerous hits were identified relating to potential virulence factors such as 
peptidases of different classes and adhesins. The contigs were also compared to an earlier sequencing 
study of H. meleagridis cDNA library resulting in high similarity index. Due to the lack of completely 
sequenced genome of the parasite, this de novo transcriptome sequencing study represents an important 
contribution to our understanding of the molecular biology of H.meleagridis.  
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Characterization of adenylate cyclases in Toxoplasma gondii 

M. Noll1, N. Gupta1 
1Humboldt-Universität zu Berlin, Molecular Parasitology, Berlin, Germany 

Cyclic AMP is an essential and ubiquitous regulator of diverse cellular functions across the tree of life 
including in microbial pathogens. Our previous work has suggested a role of cAMP in host-cell invasion by 
the tachyzoite stage of Toxoplasma gondii. Adenylate cyclase (AC) is the first enzyme that produces cAMP 
to initiate the signaling cascade; however there is not much known about these proteins in T. gondii. Our 
recent work has identified five putative ACs in the parasite (AC1-AC5). AC1, AC2 and AC4 genes encode for 
proteins of about 900 amino acids and contain one cyclase domain, whereas AC3 is significantly longer 
(2040 aa) and comprises two cyclase domains. AC5 is a small protein of 203 aa that does not contain a 
defined cyclase domain; instead it has a CAP (cyclase associated protein) domain. AC2 and AC5 under the 
control of native elements localize in the parasite cytosol, but AC3 shows an apical expression. We were 
able to delete AC1, AC2 and AC5 using CRISPR/Cas9-mediated homologous recombination, indicating their 
nonessential nature for the tachyzoite survival. Future work aims to generate additional mutants and 
elucidate the physiological importance of ACs for the asexual reproduction of tachyzoites. 
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Seroprevalence of toxoplasmosis in pregnant women in Annaba, Algeria 

L. Messerer1,, B. Sabiha1,, G. Edmee2, M. Roukya1, B. Fatma2,3 
1Faculte Medecine Annaba Algerie, Pharmacie, Annaba, Algeria  
2Nstitut Pasteur Algerie, Nstitut Pasteur Algerie, Alger, Algeria  
3Nstitut Pasteur Algerie, Medecine, Alger, Algeria 

Background: The aim of the study was to estimate the seroprevalence and risk factors of toxoplasmosis in 
pregnant women in the department of Annaba, Algeria. 
Methods: We performed a cross-sectional study with analytical purposes. The study was collaboration 
between the 
laboratory of Parasitology-Mycology, Faculty of Medicine of Annaba and Parasite Biology Department at 
the Pasteur Institute of Algeria. A total of 1028 pregnant women who underwent prenatal diagnosis/visit 
were included over a period of 4 years from January 2006 to December 2009. Immunoglobulin G and M 
were assayed, using the microparticle enzyme 
Method: The avidity test was used to determine the date of contamination according to age of pregnancy. 
Search for the parasite was made by inoculation of the placenta and cord blood in white mice. The study 
compared mother-to-child serological profiles using Western Blot (WB) IgG and IgM. Direct (not well-
cooked meat) and indirect (presence of cat, gardening) indicators were recorded to search for parasite 
exposure. 
Results: Seroprevalence was 47.8 % (95 % CI: 44.8 to 51.0) and the rate of active toxoplasmosis was 1.1 % 
(95 % CI 0.6 to 1.8). According to their immune status, this was the first serology for 41 % (CI95 %: 38.0-
44.0) of women; 12 % (CI95 %: 10.5-14.6) of primiparous women had only one serology test during their 
entire pregnancy. Major risk factors were consumption of poorly-cooked meat and exposure to cats. 
Conclusion: Toxoplasmosis during pregnancy is a serious issue and an effective prevention program is 
needed. 
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Optogenetic dissection of stage-specific metabolism in Toxoplasma gondii 

L. Radtke1 
1Humboldt University Berlin, Molecular Parasitology, Berlin, Germany 

Asexual reproduction of fast-replicating tachyzoites in intermediate hosts causes tissue necrosis. Upon 
physiochemical and immune stress, tachyzoites convert to the latent bradyzoite stage, which resides in 
tissue cysts and is refractory to drug treatment. We are investigating the roles of cAMP-mediated cascades 
in regulating the parasite differentiation and stage-specific metabolism. The stress stimuli that are known 
to induce stage conversion, such as high pH, mitochondrial inhibitors and CO2 starvation also exert 
pleiotropic effects in parasite cultures, and are therefore not suitable for our metabolic studies. We have 
employed optogenetics-based modulation of an intrinsic master cue (i.e. cAMP signaling) within the 
parasite to facilitate the process of stage switching and concomitant metabolic rewiring. We have recently 
shown that transient induction of parasite cAMP employing a photo-activated adenylate cyclase triggers 
the conversion of tachyzoites into bradyzoites. We are now creating an optogenetic parasite strain, which 
should enable light-mediated switching and subsequent fluorescent sorting of the acute and chronic 
stages for downstream assays. Tachyzoite and bradyzoite stages will then be analyzed for metabolic 
reprogramming during/upon stage differentiation. In a parallel approach, we are studying bradyzoite 
metabolism by genetic knockouts and phenotyping. 
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Epidemiological profile of cutaneous leishmaniasis in the province of Sefrou 

B. Aboubacar Dit Tietie1, N. Hafida1, S. El-Houcine1, N. Haddou2, C. Houda2, B. Souad2, L. Badre Eddine1,3 
1Military Hospital of Instruction Mohammed V , Parasitology, Rabat, Morocco 
2Ministry of Health, Service of parasitic diseases, epidemiology Directorate and fight against diseases, 

Casablanca, Morocco 
3University Mohammed V, Faculty of Medicine and Pharmacy, Rabat, Morocco 

Introduction: Cutaneous leishmaniasis (CL) is the most common form of leishmaniasis. It is public health 
problem in morocco and province of Sefrou is no exception. The aim of our study was to determine 
epidemiological surveillance data of CL in Sefrou and appreciate the measures against this parasitosis. 
Materials & Methods: This is a retrospective study conducted in the province of Sefrou. We collected all 
the cases of CL over a period of 3 years and 6 months from 1st January 2012 to 06 June 2015. Data were 
recorded in the register of provincial health center. Laboratory diagnosis was based on the detection of 
the parasite in samples. Statistical analysis was performed using SPSS software. 
Results: Our study included 281 patients with 97,5% due to the CL and only 1,4% of imported cases. The 
average age was 15,76 years with a sex ratio M/W of 0,71. 
Discussion: We reported the data in epidemiological surveillance of CL due to Leishmania tropica 
conducted in the province of Sefrou from 2012 to 2015. This monitoring shows the presence of an 
emerging outbreak. Indeed, this province received from the ministry of health an anti leishmaniasis 
struggle since the appearance of the first cases of CL in 1999. 
Conclusion 
It is clear the persistence of cutaneous leishmaniasis in the province of Sefrou is an evidence despite the 
preventive measures of the ministry of health. Intensified fighting means is necessary. 
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Dynamics in wall formation 

S. Wiedmer1, M. Kurth1 
1TU Dresden, Zoology, Dresden, Germany 

The coccidian oocyst is a persistent stage, which allow to overcome long periods outside their host to 
guarantee the successful transmission of the parasite between different hosts. The oocyst formation is a 
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complex cell biological process. Infective sporozoites are protected by the sporocyst wall and the oocyst 
wall. A closer analysis and characterization of this unique structure and composition provides an important 
contribution to understanding the molecular basis of oocyst formation in coccidian parasites. 
To examine the vesicle specific localization of tyrosine-rich glycoproteins and COWP-like cysteine-rich 
proteins within macrogametocytes of E. nieschulzi and their part in oocyst wall formation, reporter gene 
assays have been utilized. In the early and mid-stages of macrogametocyte development, the reporter 
strains showed that the N-terminal sequence of GAM-proteins is sufficient to address the proteins in the 
wall forming bodies type II. Shortly after this, the protein is transported in the lumen of unsporulated 
oocysts and in the sporocyst residual bodies of sporulated oocysts. Two of the cysteine-rich proteins 
(COWP-like) are expressed during sporogony and localized in the sporocyst wall of transgenic oocysts. 
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Morphological and molecular identification of free living amoebae in hospital water  

T. Houaida1, N. Ssourour1, F. Cheikhrouhou1, D. Faten1, C. H1, M. Fattouma1, S. Hayet1, H. J. Jamil1, A. Ali1 
1Uh Habib Bourguiba, Parasitology, Sfax, Tunisia 

Free-living amoebae (FLA) are ubiquitous and opportunistic protozoa widely distributed in telluric and 
aquatic environments. They can cause opportunistic and non opportunistic infections in humans and 
animals. In addition, these amoebas serve as hosts for a large number of pathogenic bacteria, yeasts and 
viruses. 
The aim of our study was to detect FLA by morphological methods and to identify Acanthamoeba spp by 
PCR in the hemodialysis and dental surgery unit and in the hospital tap water samples. 
Material and methods: It was a prospective study dealing with 46 water samples collected from 
hemodialysis unit, 196 taking from dental surgery unit and 84 tap water samples collected from surgical 
services and intensive care unit. These samples were filtered and cultivated on xenic mediums for the 
morphological study. The molecular identification by PCR of Acanthamoeba spp (JDP-P3/P4- Acan-F /Acan-
R) was realized from axenic cultures 
Results: In the hemodialysis unit, FLA were detected in 97.8% of samples with predominance of 
acanthopodial morphotype (28.3%). Acanthamoeba spp was morphologically identified in 13 samples 
while the PCR amplification by JDP primers was positive for 15 samples. In dental units, FLA were detected 
in 69% of samples. The predominant morphotype was the monopodial (39.2%). 21 Acanthamoeba strains 
were isolated in these units (13.3%). the PCR amplification by P3-P4 primers was positive in 100% of cases. 
In hospital tap water, FLA were detected in 53, 5% of samples with predominance of acanthopodial 
morphotype (88, 8%). The frequency of Acanthamoeba genus was 47, 6%. For molecular study, using 
Acan-F / Acan-R primers, Acanthamoeba was detected in 54 samples (64, 2%). 
Discussion: Water stagnation in the hemodialysis and dental unit canalization is a favorable condition for 
biofilm formation and microorganism proliferation. The improvement of these units was necessary by 
putting a filter of 0.2 microns porosity allowing the limitation of FLA passage. The confirmation of the 
presence of potentially pathogenic free-living amoebae in hospital tap water confirms that this water can 
be a source of serious infections, particularly, for immunocompromised patients. 
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P. falciparum glycans in adaptive immune recognition and their vaccine potential 

J. A. Jaurigue1 
1Max Planck Institute of Colloids and Interfaces, Berlin, Germany 

Infectious diseases by protozoan parasites are a major cause for concern in global health. The protozoan 
parasite P. falciparum that is responsible for malaria presents a particular problem in affected regions. 
The cell surface of protozoa contains a shell of complex glycolipids, including a high number of 
glycosylphosphatidylinositols (GPIs) in both protein-linked and non-protein-linked forms. To date, the role 
of GPI variations on the immune response is largely unknown. 
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Using an established model of malarial infection, mice are immunized with a variety of synthetic P. 

falciparum GPIs followed by parasite inoculation. Synthetic GPIs that are shown to protect against the 
toxic effects of malarial infection will be considered GPI-based malaria vaccine candidates. 
With glycan array technology, the specificity of antibodies raised against these GPI-based malaria vaccine 
candidates will be elucidated.   
Approaches for the consistent production of high-affinity monoclonal antibodies against the GPI-based 
malaria vaccine candidates will also be a major focus of the project. These antibodies will be used in 
further experiments to characterise the GPI: antibody interactions in a vaccine that gives rise to protective, 
anti-disease immune responses. 
In summary, this research project will develop a deeper understanding of P. falciparum glycobiology in the 
context of disease progression and for the development of a vaccine. 
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Two phylogenetically distinct CDP-DAG synthases located in the endoplasmic reticulum and apicoplast 

cooperate to ensure membrane biogenesis in Toxoplasma gondii 

P. Kong1, J. F. Brouwers2, R. Lucius1, N. Gupta1 
1Department of Molecular Parasitology, Humboldt University, Berlin, Germany 
2Department of Biochemistry and Cell Biology, Utrecht University, Utrecht, Netherlands 

Asexual reproduction of T. gondii involves duplication of organelles, which in turn demands an efficient 
membrane biogenesis. The parasite membranes are composed of mainly neutral and polar lipids. Despite 
the fact parasite has discretionary access to host-derived lipids, our former work has demonstrated a 
relatively autonomous synthesis of major phospholipids by T. gondii. Many of the de novo lipid synthesis 
pathways are crucial for the parasite growth and virulence. Phospholipid synthesis begins with the 
conversion of phosphatidic acid (PtdOH) into the central precursor lipid CDP-diacylglycerol (CDP-DAG) by a 
CDP-DAG synthase (CDS). In prokaryotes, CDP-DAG serves as the common precursor for the synthesis of all 
phospholipids, including phosphatidylserine (PtdSer), phosphatidylglycerol (PtdGro), 
phosphatidylethanolamine (PtdEtn) and cardiolipin. In eukaryotes, PtdOH produces both CDP-DAG and 
diacylglycerol (DAG). DAG is the precursor for phosphatidylcholine (PtdCho) and PtdEtn synthesis, while 
CDP-DAG is used for making PtdGro, cardiolipin and phosphatidylinositol (PtdIns).  
Here we identified a eukaryotic-type TgCDS1 in the ER as well as a prokaryotic-type TgCDS2 in the 
apicoplast in T. gondii. Both enzymes contain a prolonged N-terminal extension, of which only the one of 
TgCDS2 is required for targeting to apicoplast. Condition knockdown of TgCDS1 severely compromised the 
parasite growth, which was completely abolished by subsequent genetic deletion of TgCDS2. Our lipid 
analysis of the mutants revealed that when TgCDS1 was down-regulated, the amount of PtdIns was 
significantly reduced, whereas PtdGro remain unchanged and total phospholipid levels were notably 
increased. In contrast, ablation of TgCDS2 caused a dramatic decrease in the amount of PtdGro, but not of 
PtdIns. Collectively, our data suggest T. gondii utilizes two phylogenetically divergent CDS enzymes, which 
are required for PtdIns and PtdGro synthesis, respectively. Moreover, we show that host cell is unable to 
meet the requirement of CDP-DAG when endogenous synthesis is compromised. Essential nature of the 
CDP-DAG pathway offers a validated drug target to inhibit the lytic cycle of T. gondii. Our work raises T. 

gondii as an illuminating model organism to explore the lipid biology and the evolution of intracellular 
parasites.  
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Plasmodium berghei HSP101 is the limiting factor for protein export during liver stage development 

 

Author requests his/her abstract not to be published. 
 
 

 

 

 



120 
 

Poster Session I: Vectors, entomology and acarology 

 
P VEC 1 

In spring, Rhipicephalus genus is the main vector of CCHF in Khuzistan province, Iran 

Mahtab Daftari1, Zahra Nourmohamadi1, Sadegh Chinikar2, Sahar Khakifirouz2, 3, Zakkyeh Telmadarraiy4  
1Cell and Molecular Biology Department, Faculty of Biological Science, Science and Research University, 

Tehran, Iran 
2National Reference Laboratory for Arboviruses and Viral Hemorrhagic Fevers, Pasture Institute of Iran, 

Tehran, Iran 
3Molecular Genetics Department, Faculty of Biological Sciences, Tarbiat Modares University, Tehran, Iran. 
4School of public Health Tehran University of Medical Sciences, Medical Entomology and Vector Control, 

Tehran, Iran 

Introduction: Crimean-Congo Hemorrhagic Fever (CCHF) is an acute viral tick-borne disease with 
hemorrhagic manifestations in humans. Ticks are important as viral vectors and reservoirs of the virus. 
Objectives: In order to survey tick species and their infection in CCHF virus genome, this study was carried 
out in Khuzistan province, a southwest region of Iran, during the spring of 2013. This province borders on 
Iraq country. 
Materials & Methods: In total, 57 ticks were collected from the body of infested animals, next were 
identified to genus and species level with identification key. All ticks were examined for the presence of 
CCHF virus genome using real-time reverse transcriptase polymerase chain reactions (RT-PCR). 
Results: We found 2 genera hard ticks including Hyalomma and Rhipicephalus in the region. Rhipicephalus 

Sanguines (55), Rh. Turanicus (1), and Hyalomma anatolicum (1) were the tick species we found. 
Rhipicephalus Sanguineus was the most abundant species. RT-PCR showed CCHF infection in 7.01 percent 
of hard tick samples. Four out of 55 (7.27 percent) Rhipicephalus Sanguineus ticks were infected. 
Conclusion: Our results reveal that unlike the common idea that Hyalomma species are the most 
important vectors of CCHF virus, Rhipicephalus Sanguineus is the dominant species and also the main 
vector of CCHFV in this area during spring. Therefore, geographical distribution, seasonal activity and 
environmental conditions can determine the type of vector. 
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Distribution of tick species infesting domestic goats in north-west and south-east parts of Iran 

Ahmad Jafar Bekloo1, Mohammad Mehdi Sedaghat2, Mohammad Saeid Dayer3, Fatemeh Naseri4, Zakkyeh 
Telmadarray2, Mahtab Daftari5, Mohammad Nasrabadi2 
1School of Medicine, Tehran University of Medical Sciences (TUMS), Tehran, Iran 
2Department of Medical Entomology and Vector Control, School of Public Health, Tehran University of 

Medical Sciences, Tehran, Iran 
3Department of Medical Entomology and Vector Control, Faculty of Medical Sciences, Tarbiat 

Modarres University, Tehran, Iran 
4Chahbahar Veterinary Office, Sistan & Baluchistan Province, Iran 
5Cell and Molecular Biology Department, Faculty of Biological Science, Science and Research University, 

Tehran, Iran 

 
Background: To determine the tick species parasitizing domestic goats in Chabahar and Heris Counties 
which are located in south-east and northwest of Iran respectively, we tried to inspect tick infestation in 
these two far away counties with different climates in spring 2015. 
Methods: Totally, we inspected 200 goats from Heris and Chabahar 
districts. Separated ticks were identified and finally the species were identified by the use of valid keys. 
Results: We collected 1005 ticks in which 52.94% and 47.06% were collected from Heris and Chabahar 
respectively. Totally we found 4 genera of hard ticks including Dermacentor, Hyalomma and 
Haemaphysalis in Heris and Hyalomma and Rhipicephalus in Chabahar districts. The tick species we found 
in both places were Hyalomma anatolicum, Hy. asiaticum and Hy. marginatum; Also we found Hy. 
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detrinium, Hy. dromedarii and Rh. sanguineus just in Chabahar district. In contrary, we collected H. 
sulcata, 
H. erinacei and H. punctata just in Heris district. Dermacentor marginatus (77.81%) and Rh. sanguineus 
(54.54%) were the most abundant species in Heris and Chabahar districts respectively. 
Discussion: Investigating on pathogens transmitted by ticks requires the identification of ticks. It seems 
there is a gap in studies of distribution of ticks’ vectors of different pathogens and also fauna of ticks in the 
country. The results obtain of this study can provide information on fauna of ticks in the country 
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Prevalence of ectoparasites in a population of stray cats from Tehran (Iran) 

A. Azarm1, Z. Telmadarraiy2, A.R. Zahraei-Ramazani 2, Z. Zarei 3 

1Department of Medical Parasitology and Entomology, Faculty of Medical Sciences, Tarbit Modares 

University, Tehran, Iran. 
2Department of Medical Entomology and Vector Control, School of Public Health, Tehran University of 

Medical sciences, Tehran, Iran. 
3Department of Medical Parasitology and Mycology, School of Public Health, Tehran University of Medical 

sciences, Tehran, Iran. 

Ectoparasites are a common and important cause of skin disorders in cats. Ectoparasites are capable of 
disease transmission and can cause life-threatening anemia in young or debilitated animals and human. 
The objective of this study was to determine the potential feline ectoparasites in stray cats from Tehran 
that have not received veterinary care and have no known exposure to insecticide application.  
A total of 30 stray cats were randomly selected for this study. Five minutes ectoparasites combing 
revealed that 23/30(76.6%) of the cats were infested with ectoparasites. The dominant ectoparasites were 
fleas, lice and mite respectively. A total number of 76 ectoparasites were collected. Cetenocephalides canis 

were the most predominant (39.5%), followed by Xenopsylla nubica (18.4%), Ctenocephalides felis (15.7%), 
Pulex irritans (14.4%), Trichodectes canis (9.2%) and Hyalomma spp (2.6%). The dog flea, Ct. canis was the 
most common flea infesting stray cats. Out of 9 (30%) cats were positive for Ct. canis, (16.6%) for X. 
nubica, (10%) for Ct. felis, (13.3%) for P. irritans, (3.3%) for T. canis and (3.3%) for Hyalomma spp. The 
present study reports for the first time the finding of T. canis on cats from Iran. 
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Ten year follow-up monitoring of Borrelia spp., Rickettsia spp. and Anaplasma phagocytophilum 

infections in hard ticks (Ixodes ricinus) in the city of Hanover (Germany) 

K. Blazejak1, E. Janecek1, C. Strube1 
1University of Veterinary Medicine Hannover, Institute for Parasitology, Hannover, Germany 

Tick-borne diseases (TBDs) are an enduring issue in the One Health concept, uniting veterinary and human 
medicine. In Central Europe, the castor bean tick Ixodes ricinus represents the main vector for numerous 
pathogenic microorganisms such as spirochetes of the genus Borrelia or alpha-proteobacteria of the order 
Rickettsiales. Therefore, the current study aims to determine infection rates with Borrelia spp. (B. 

burgdorferi sensu lato or B. miyamotoi), Rickettsia spp. as well as Anaplasma phagocytophilum in I. ricinus 
ticks collected in 2015 in the northern-German city of Hanover. Simultaneously, the study serves as a 
follow-up monitoring to studies conducted in 2005 and 2010. Ticks were collected from April to October 
by flagging method at ten different recreation areas evenly distributed in the city of Hanover. The study 
design was the same as in previous studies; however, two sampling sites differ in 2005 from the following 
years due to construction measures. A total of 30 ticks were collected per location and month resulting in 
a total of 2100 ticks. Morphological species examination identified all collected ticks as I. ricinus and 
determination of stage and sex resulted in 572 adults (287 females and 285 males) as well as 1528 
nymphs. Probe-based quantitative real-time PCR is used to determine infection of ticks with above 
mentioned pathogenic microorganisms. Furthermore, Borrelia-positive ticks will be investigated using 
Reverse Line Blot-technique to identify the infecting Borrelia (geno-) species. Study results will be 



122 
 

compared to previous years to gain data whether tick infection rates with Borrelia and Rickettsiales are 
stagnating, decreasing or increasing, respectively. Molecular analyses are currently in progress and results 
will be presented. 
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Studies on pyrethroid resistance in the bed bug Cimex lectularius in Berlin, Germany 

A. Vander Pan1, J. Krücken2, G. von Samson-Himmelstjerna2, E. Schmolz1, C. Kuhn1 
1Federal Environment Agency, Health pests and their control, Berlin, Germany 
2Freie Universität Berlin, Institute for Parasitology and Tropical Veterinary Medicine, Berlin, Germany 

Introduction: Increased opportunities for dissemination and the development of pyrethroid resistance 
(PR) are considered to be responsible for the worldwide expansion of the bed bug Cimex lectularius. For 
Germany no published data about the occurrence of pyrethroid resistant bed bugs are available. PR in bed 
bugs has been shown to be associated with the mutations V419L or L925I in the voltage gated sodium 
channel α-subunit gene and/or an increased metabolic detoxification by cytochrome P450s (CYP). 
Objectives: The objective was to determine the presence, degree and mechanisms of PR in bed bug field 
populations in Berlin, Germany. 
Materials & Methods: In the period 2009-2013, bed bugs were collected from 20 infested locations in 
Berlin. A filter contact bioassay was developed and susceptibility to deltamethrin in 5 of these field strains 
was determined. The strain with the highest Resistance ratio (Rr) was also tested for PR in a simulated use-
test. 
Pyrosequencing of genomic DNA fragments from pooled and single bed bugs was developed to evaluate 
the presence of the mutations V419L and L925I. 
Relative mRNA-expression levels of the CYP-genes cyp397a1, cyp398a1, cyp4cm1 and cyp6dn1 were 
determined with quantitative real time PCR for 8 bed bug strains using rps16, rpl8 und rpl11 as reference 
genes. 
Results: Rr´s ranged between Rr=4.3 and Rr=20.6 compared to a susceptible strain. In the most resistant 
strain, PR was confirmed in the simulated use-test, as up to 50% of the bed bugs survived. 
Pyrosequencing showed the presence of mutation L925I in 17 of the 20 field strains with frequencies of 
30-100%. In two of these strains, additionally the mutation V419L was demonstrated with frequencies of 
40% and 96%. 
In 5 strains, a 7.1- to 56-fold higher relative mRNA-expression level of cyp397a1 was detected, and one 
additionally showed a 4.9-fold higher transcript level of cyp398a1. 
Conclusion: Although the frequency of resistance-associated alleles is high and can occur in combination 
with an increased metabolic detoxification, Rr´s in all tested bed bug field strains were considerably lower 
than reported from other countries (e.g. USA Rr=5,200 and Australia Rr=432,000). However, the results of 
the simulated use-test indicated that even bed bug populations with lower Rr´s can possibly survive a 
treatment with pyrethroids. 
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Association of Borrelia and Rickettsia infections in Ixodes ricinus 

M. K. Raulf1, E. Janecek1, V. Fingerle2, C. Strube1 
1University of Veterinary Medicine Hannover, Institute for Parasitology, Hannover, Germany 
2German National Reference Centre for Borrelia, Oberschleissheim, Germany 

The hard tick Ixodes ricinus is the most abundant tick species in Central Europe and functions as vector for 
Borrelia as well as Rickettsia species. In recent years, awareness on coinfections has been increasing as 
synergistic or antagonistic effects on interacting bacteria have been observed. To date, several reports on 
coinfections of ticks with Rickettsia and Borrelia spp. are available; however, associations are rarely 
described. In the present study, tick coinfections with mentioned pathogens were investigated by 
determining their association in a meta-analysis. Included were 5080 tick samples examined for Rickettsia 
and Borrelia spp. via quantitative real-time PCR during prevalence studies as well as diagnostic tick 
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samples sent to the Institute for Parasitology, University of Veterinary Medicine Hannover. Additionally, 
Borrelia (geno-)species were determined by Reverse Line Blot. The determined Borrelia-Rickettsia tick 
coinfection rate was 12.3% (626/5080), which was significantly different to the expected coinfection rate 
of 9.0% (457/5080; p<0.0001). A significant association as well as correlation (Χ2 p<0.0001; Κ=0.1552; 
r=0.1593, p<0.0001) between Borrelia and Rickettsia infections was determined. In addition, a significant 
interrelation of the bacterial load was shown (p<0.0001). At the level of Borrelia (geno-)species, significant 
associations with Rickettsia spp. were detected for B. afzelii (p=0.0007), B. garinii/bavariensis (p=0.0013) 
and B. valaisiana (p<0.0001). The positive association is an evidence for interactions between these two 
pathogens in the tick vector. Future studies are needed to investigate the underlying mechanisms of the 
positive association in ticks and possible associations in the vertebrate host. 
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The scabies mite associated microbiota 

K. Fischer1, P. Swe1, M. Zakrzewski1, L. Krause1 
1QIMR Berghofer MRI, Infectious Diseases, Herston, Brisbane, Australia 

Introduction: On a global scale, scabies is one of the three commonest dermatological conditions 
associated with overcrowded living conditions, imposing a considerable economic burden on individuals, 
families, communities and health systems. Substantial epidemiological evidence has accumulated showing 
that in tropical regions scabies is often linked to pyoderma. Without treatment, patients even with 
uncomplicated scabies can develop serious disease due to invasion by opportunistic bacteria, potentially 
leading to cellulitis, heart and kidney diseases, bacteraemia and sepsis. However, there is no information 
on the molecular mechanisms that underpin the link between scabies and bacterial pathogens. We 
propose that scabies mites play a role in the establishment, proliferation and transmission of opportunistic 
and potentially pathogenic bacteria. We have shown that scabies mites interfere with human complement 
protection, thereby promoting the growth of S. pyogenes, S. aureus and likely other opportunistic 
bacteria. The diversity and dynamics of microbes associated with scabies mites have not yet been 
investigated. It is also unknown whether scabies mites require endosymbionts for survival. 
Objectives: We aim here to investigate the impact of a scabies mite infection on the host skin microbiota 
and characterise the microbiome associated with scabies mites. 
Methods and Results: Using pigs as a natural host scabies model we analysed experimentally in a 
longitudinal study the microbiota on the pig ear as primary site of mite infection. Scabies mites drastically 
altered the healthy skin microbiota. With the onset of mite infestation beneficial Lactobacillus species 
decreased and pathogenic Staphylococcus species increased. This dominance of pathogenic over benign 
species persisted beyond treatment for scabies and healing of the skin. Preliminary metagenome analysis 
of the mite internal microflora indicated that scabies mites harbour opportunistic pathogens and 
symbiotic bacteria. 
Conclusions: An understanding of the impact of mite infestation on the host skin microbiota and the 
identification of pathogenic and symbiotic bacteria carried by the scabies mite will initiate the 
development of treatments to specifically target mite-associated pathogens and mite symbionts. 
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Infestation of ectoparasites (Siphonaptera, Cimicidae, Mesostigmata) in nests of swallows 

(Hirundinidae) in Lithuania 

I. Lipatova1, A. Paulauskas1, E. Sukauskaite1, A. Petraitis1 
1Vytautas Magnus University, Biology, Kaunas, Lithuania 

Introduction: We report results of the first study to investigate the distribution and diversity of various 
ectoparasites in nests of swallows from Lithuania. Swallows is migratory birds and lives in colonies where 
ectoparasites and diseases can quickly be transmitted. Various ectoparasites occurring in nests of swallow 
can influence condition and development of swallows. At the same time, huge infestation of ectoparasites 
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can do lower the reproductive success of their hosts, even can cause birds mortality. Also ectoparasites of 
swallow nests can transmit pathogens among different individuals or other group members. 
Objectives: The aim of this study was to investigate the prevalence of ectoparasites (fleas, bugs, mites) 
infestations in nests of swallows (Hirundinidae) in Lithuania. 
Materials and Methods. During 2014 vacated swallow nests from 6 colonies were collected from two 
districts in Lithuania (Kaunas district, Klaipeda district). A total 32 nests of Barn swallows (Hirundo rustica) 
and 11 nests of House martin (Delichon urbica) were collected. Nests were placed in plastic bags end 
examined in laboratory. Three thousands seven hundreds seventy ectoparasites were collected and 
preserved in tubes with 70% ethanol. Ectoparasites species were identified under a light microscope 
following morphological keys. Different indices were calculated to evaluate infestation level, distribution 
and species diversity of ectoparasites. 
Results: In 24 nests of swallows 2283 fleas (Siphonaptera), 1343 bugs (Cimicidae) and 144 mites 
(Mesostigmata) were found. A total 7 flea species (Ceratophyllus farreni, C. styx, C. gallinae, C. hirundinis, 

C. rusticus, C. affinis, C. sciurorum), one bug species (Oeciacus hirundinis) and Mesostigmata mites were 
identified. 
Conclusions: For the first time in Lithuania, infestation of ectoparasites from nests of swallows were 
investigated. Biodiversity of ectoparasites in nests of Barn swallow was higher then in nests of House 
martin. 
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Range expansion of the Asian tiger mosquito 

L. K. Koch1, S. Cunze1, J. Kochmann1, A. Werblow1, D. D. Dörge1, S. Zotzmann1, S. Klimpel1 
1Institute for Ecology, Evolution and Diversity, Goethe University; Senckenberg Gesellschaft für 

Naturforschung, Frankfurt, Germany 

Mosquitoes are not only known as nuisance biters but also many of them transmit serious diseases like 
dengue virus, west nil virus or yellow fever virus. However, many of these vector-borne diseases, 
transmitted by mosquitoes, had formally been restricted to the tropical climate zone. But due to the on-
going climate change the risk of re-emergence of these diseases increases in Europe and even Germany as 
the vector species will be able to expand their potential range further northwards. Due to climate change 
the former tropical and subtropical vector species will find suitable habitat conditions in higher latitudes 
and due to increasing trade and tourism these vector species are often introduced into many countries 
beyond their former range. 
The Asian tiger mosquito Aedes albopictus is a well-known vector species native to south-east Asia that is 
supposed to be promoted in Europe by climate change. Established in several southern European 
countries this species, was found for the first time in Germany in 2007. Henceforward the species was 
detected in the following years but presumably did not manage to establish in Germany. 
We used ecological niche modeling to estimate the habitat suitability for Aedes albopictus in Germany 
under current and future climatic conditions. Thereby areas with a high risk of an establishment of Aedes 

albopictus were assigned. Thus our modeling results could be useful to support and improve monitoring 
programs in Germany. The two areas that are modeled to be already suitable for the species (western 
Baden-Wuerttemberg and North-Rhine Westphalia around the Ruhr) should be monitored especially 
closely. Under future climatic conditions the species is modeled clearly to find more suitable habitat 
conditions in Germany, especially in northern Germany. Due to presumably further introductions of the 
species into Germany and hence the increasing risk of establishment, the currently existing monitoring 
programs have to be continued and enlarged. 
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Larvicidal Activities of four Pgytosybtgesized Silver Nano-Particles against the Malaria Vector Anopheles 

Gambiae 

E. Idowu1, L. Adams1, A. Adeogun1, M. Yusuf1, W. Salami1, A. Olakiigbe1, A. Otubanjo1, T. Awolola1 
1University of Lagos, Zoology, Lagos, Nigeria 

Anopheles gambiae, remain a major vector of the malaria parasite in Nigeria, causing millions of death 
every year. The use of synthetic insecticides has caused physiological resistance and adverse 
environmental effects in addition to high operational cost. However, photosynthesized silver nano-
particles are gaining more importance as mosquito larvicides instead of chemical pesticides because of 
their biocompatibility, low toxicity, green approach and environmental friendly nature. Hence, this 
research work synthesized silver nano particles (AgNPs) using aqueous extracts of four plants (Moringa 

oleifera, Ficus exasperata, Gossypium hirsutum, and Adenopus breviflorus) and determined the larvicidal 
properties of the (AgNPs) on laboratory and field collected Anopheles gambiae. Characterizations of 
nanoparticles were done using Fourier-transform infrared spectroscopy and UV-Vis spectroscopy. Third 
instars and early fourth instars of known susceptible laboratory strains of Anopheles gambiae s.s. (KISUMU 
strains) and field collected Anopheles mosquitoes were exposed to serial dilutions of 0.25, 0.5, 0.75, 1.0 
and 2.5 ppm of each phyto nanoparticles. Moribund and dead larvae were observed after 24 and 48hours 
post exposure and the results analysed with descriptive statistics. M. oleifera, F. exasperata, G. hirsutum, 

and A. breviflorus gave LC50 and LC95 values of (1.515, 1.776), (3.372, 3.842), (1.992, 1.858), and (1.755, 
1.957) respectively. Significant mortality values were recorded in both laboratory and field strains of 
Anopheles to M. oleifera (χ2= 9.756, 4.673) and F. exasperata (χ2= 43.32, 7.67) nanoparticles respectively 
after 24hrs post exposure. However, G. hirsutum, and A. breviflorus produced delayed efficacy which 
became significant and 48hrs post exposure (χ2= 5.645 and 3.677) respectively. Mortality increased with 
increased concentration. M. oleifera and F. exasperata had high mortality values (88-100%) between 0.5-
2.5ppm at 24hrs with the field trains having lesser mortality indices (23-93%). Mortality (100%) was 
observed at the highest concentration only in the laboratory strains after 48hrs of exposure to G. hirsutum 

and A. breviflorus. Mortality values in the field mosquitoes were 99% and 67% at 2.5ppm for G. hirsutum 

and A. breviflorus respectively. This research shows the potential use of nanoparticles in malaria vector 
control in Nigeria due to its high efficacy at very low concentrations.  
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Effect of Leishmania major infection on Phlebotomus papatasi salivary gene expression 

N. Hosseini-Vasoukolaei1,2, A. Ahmad Akhavan2, M. Jeddi-Tehrani3, A. Khamesipour4, M. R. 
YaghoobiErshadi2, F. Idali5, S. Kamhawi6, J. Valenzuela6, H. Mirhendi7, M. H. Arandian8 
1Mazandaran University of Medical Sciences, Medical Entomology and Vector Control, Sari, Iran 
2Tehran University of Medical Sciences, Medical Entomology and Vector Control, Tehran, Iran, Islamic 

Republic Of 
3Avicenna Research Institute, Monoclonal Antibody Research Center, Tehran, Iran 
4Tehran University of Medical Sciences, Center for Research and Training in Skin Diseases and Leprosy, 

Tehran, Iran 
5Avicenna Research Institute, Reproductive Immunology Research Center, Tehran, Iran 
6National Institute of Health, Laboratory of Malaria and Vector Research, Rockville, United States 
7Tehran University of Medical Sciences, Medical Parasitology and Mycology, Tehran, Iran 
8Tehran University of Medical Sciences, Esfahan Health Research Station, Esfahan, Iran 

Introduction: Leishmaniasis is a neglected tropical disease caused by a protozoan parasite from 
Leishmania species. Zoonotic cutaneous leishmaniasis (ZCL) is caused by Leishmania major and is 
transmitted by Phlebotomuspapatasi sand fly as the main vector of disease. Saliva of sand flies has 
composition which helps them to have a successful blood meal and also helps parasite establishment in 
vertebrate host. 
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Objective: The biotic factor evaluated in this study for its possible influence on the expression of sand fly 
salivary genes was the infectivity withLeishmaniaparasite. 
Methods: Phlebotomine sand flies were collected from ahyperendemic area of ZCL in Iranand were 
identified according to valid systematic keys. Female P. papatasi samples were examined for detection of 
Leishmania parasites by Nested PCRs using LeishmaniaITS2 specific primers. Examined P. papatasi were 
categorized in to two groups of infected with leishmania major and non-infected ones for evaluation of 
their salivary gene expression. The expression level of twoP. papatasi important salivary genes of PpSP15 
and PpSP44 were assessed using real-time PCR method. 
Results: In collected P. papatasi sand flies which were infected with L. major, the PpSP15 salivary gene 
expression was significantly lower than in non-infected ones (P value < 0.05). In non-infected sand flies 
PpSP44 expression level was higher compared to infected flies but this difference was not statistically 
significant. PpSP15and PpSP44 expression in infected and non-infected sand flies showed 1.43±0.03 and 
1.69±0.08 fold and 0.9±0.03 and 0.95±0.03 fold, respectively. 
Conclusion: The up regulation of salivary gene in non-infected flies may be due to the fact that less saliva 
cause sand fly to do more probing and therefore the parasite will have greater chance to be injected in the 
skin. These results may show the interaction between Leishmaniaparasite and sand fly saliva expression 
regulation. 
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First data on nosocomial myiasis caused by Wohlfahrtia magnifica in Tunisia  

F. Cheikhrouhou1, M. Fattouma1, T. Zied1, K. Abdelhamid1, A. Ali1 
1Uh Habib Bourguiba, Parasitology, Sfax, Tunisia 

Myiasis is the infestation of live human and vertebrate with dipterous larvae that feed on the host's 
tissues. Oral myiasis is a rare pathology in human that has been attributed to poor hygiene, suppurative 
oral lesions, alcoholism, senility and neoplesia. we report a case of a nosocomial oral myiasis in an 
unconscious patient who died shortly after the diagnosis of the myiasis. 
Case Report: An 85 year-old man was transferred from regional hospital of Sfax (south of Tunisia) on 
October 2014, to the urology unit of the universital hospital Habib Bourguiba Sfax for cystoscopy in order 
to insert a urethral probe. The patient having a unique left kidney, suffered from pyelonephritis and 
presented a uremic syndrome thus have had a hemodialysis . The intervention took place after 17 days, 
and lead in a circulatory shock. Therefore, the patient was transferred to the surgical intensive care unit 
(SICU). While, an intubation was performed, a nasogastric feeding tube was placed and the patient was 
kept sedated. On the first day of hospitalization, while performing an oropharyngeal aspiration, about 20 
maggots were found fortuitously. Maggots were seen on the palate and around the intubation pipe. The 
maggots were, then, sent to the parasitology laboratory for identification. The patient dead after two days 
due to a circulatory shock. The larvae showed the typical maggot like body shape and were identified by 
examination of their size, segmentation, posterior spiracles, cephalo-pharngeal skeleton and spines as the 
third instar of Wohlfahrtia magnifica.  
Conclusion: In Tunisia, there are few reported studies on human myiasis caused by Oestrus ovis. This is the 
first reported case of Wohlfahrtia magnifica myiasis in our country. Oral myiasis might occur in patients 
whose health conditions are most likely to cause prolonged mouth opening, which is the case for this 
sedated intubated patient. 
The disease can be prevented by adequate control of insects and maintaining a good oral and corporal 
hygiene of the patient regardless of their consciousness state. 
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P VEC 13 

What about Dermanyssus gallinae in occurring of pruriginous dermatosis? 

M. Bouchekoua1, S. Cheikhrouhou1, S. Trabelsi1, D. Aloui1, S. Khaled1 
1Charles Nicolle Hospital, Tunis, Tunisia 

Cutaneous manifestations of avian mite bites are not well recognized by physicians or patients. 
Ornithonyssus sylviarum (the northern fowl mite) and Dermanyssus gallinae (the chicken mite) have been 
the most common mites identified in humans. They can cause clinical manifestations similar to the scabies 
signs including pruritic papules and vesicles. 
We report three cases of pigeon mite infestation involving three physicians working in a laboratory in 
university hospital in Tunis (Tunisia). 
They developed simultaneously scalp pruritus, and noted the onset of a pruritic papular rash on the trunk 
and extremities that was asymmetrically distributed. 
In the three cases, there wasn’t any history of skin conditions, contact with animals or family similar cases. 
An investigation was undertaken, leading to the detection of moving “little red bugs", arthropoda smaller 
than 1 mm, upon careful examination of the table of the computer used by the three patients. The 
ectoparasites were identified microscopically as Dermanyssus gallinae, De Geer 1778 according to the key 
characters. 
Pigeons roosting on the nearby tree and window sill near the computer’s table were the source of the 
mites which were blown in by the wind. Control measures were instituted that prevented pigeons from 
roosting on the nearby tree, window sill and the roof. 
The area was immediately disinfected; in the aftermath, no Dermanyssus gallinae was detected in 
inspections. 
The itching subsided spontaneously within a week in two cases with antihistaminics but corticteroids were 
needed in the third case. 
Physicians and health care personnel working in metropolitan areas should be alerted to mites as a cause 
of pruritic dermatitis. Inquiry about ownership of pigeons or poultry may be helpful in patients with 
mysterious bites. 
 
P VEC 14 

Predicting the spatial-temporal risk of Asian tiger mosquito (Aedes albopictus) introduction into 

Germany 

R. Lühken1, A. Jöst2, I. Schleip3, U. Obermayr3, A. Rose3, N. Becker2,4, E. Tannich1,5 
1Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany 
2German Mosquito Control Association (KABS), Institute for Dipterology, Speyer, Germany 
3Biogents AG, Regensburg, Germany 
4University of Heidelberg, Germany, Germany 
5German Centre for Infection Research (DZIF), partner site Hamburg-Luebeck-Borstel, Germany, Germany 

In the course of continuing eco-climatic change and globalization, invasive mosquito species (IMS) are of 
growing importance in many countries of Europe. Over the last decade, three IMS were also detected in 
Germany: Aedes albopictus (in the year 2007), Ochlerotatus japonicus (2008), and Ae. koreicus (2015). A 
systematic evaluation of service stations along different main motorways in Southern Germany indicated 
regular and repeated introduction of Ae. albopictus into Germany. The specimens probably originate from 
established source populations in southern Europe and are introduced by transit road traffic. Thus, the risk 
of introduction should be basically influenced by two factors: (i) the density of Ae. albopictus in southern 
Europe and (ii) the amount of traffic. However, the relative importance of these factors is unclear. 
Therefore, in this study it was analysed, whether the spatial-temporal detection of Ae. albopictus 
specimens at the service stations in Southern Germany over the last three years could be explained by 
statistical models including the phenology of the source population in southern Europe and the seasonal 
pattern of the traffic volume. The analysis clearly demonstrated that the phenology of the source 
population is probably the most important factor driving the introduction risk of Ae. albopictus into 
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Germany. In combination with risk maps for the establishment in Germany, this model can be used to 
identify time periods and areas, which should be in the focus of surveillance programs for the Asian tiger 
mosquito in Germany. 
 
P VEC 15 

Culex pipiens and Culex torrentium populations from Central Europe are susceptible to West Nile virus 

infection 

M. Leggewie1, M. Badusche1, M. Rudolf1, S. Jansen1, J. Börstler1, R. Krumkamp1,2, K. Huber1,3, A. Krüger4, J. 
Schmidt-Chanasit1,2, E. Tannich1,2, S. C. Becker1,5 
1Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany 
2German Centre for Infection Research, partner site Hamburg-Lübeck-Borstel, Hamburg, Germany 
3KABS e.V., Waldsee, Germany 
4Bundeswehr Hospital Hamburg, Hamburg, Germany 
5University of Veterinary Medicine Hannover, Hannover, Germany 

West Nile Virus (WNV; genus Flavivirus, family Flaviviridae) is an arbovirus of increasing medical concern to 
Europe. Its primary transmission cycle evolves around mosquitoes and birds, however mammals such as 
horses and humans may act as incidental hosts and develop disease symptoms ranging from a mild febrile 
illness to encephalitis and death. Mosquitoes of the genus Culex include many potential vectors for WNV, 
the most common in Europe being Culex pipiens. Many members of the Culex genus are also native to 
Germany. However, their susceptibility to WNV infection and their potential role in establishing an 
enzootic WNV transmission cycle has not been investigated so far. 
To assess susceptibility for WNV infection, we analysed the ability of WNV to infect and disseminate within 
German Culex mosquitoes with special emphasis on field collected specimens of the two most abundant 
species Culex torrentium and Culex pipiens biotype pipiens.  
We collected egg rafts of Culex mosquitoes at two geographically distinct sampling areas in Germany and 
differentiated the samples by molecular methods. Adult females, reared from the various egg rafts, were 
challenged with WNV by feeding of artificial blood meals. WNV infection was confirmed by real-time RT-
PCR and virus titration. 
Our data indicates that field collected Culex pipiens biotype pipiens and Culex torrentium native to 
Germany are susceptible to WNV infection at 25°C as well as 18oC incubation temperature. Culex 

torrentium mosquitoes were the most permissive species tested with maximum infection rates of 95% at 
25°C. Furthermore, disseminating infections were found in up to 94% of tested Culex pipiens biotype 
pipiens and in 100% of Culex torrentium by day 28 post infection at 25 oC. Considering geographical 
variation of susceptibility, Culex pipiens biotype pipiens mosquitoes from Southern Germany were more 
susceptible to WNV infection than corresponding populations from Northern Germany. All in all, we 
observed high infection and dissemination rates even at a low average ambient temperature of 18°C. 
Judging from the apparent susceptibility of German Culex mosquitoes for WNV, an enzootic transmission 
cycle may be established in Germany. 
 
P VEC 16 

Artificial feeding of Ixodes ricinus and Dermacentor reticulatus ticks 

C. Krull1, B. Böhme1, S. Pröhl1, A. Nijhof1 
1Freie Universität Berlin, Institut für Parasitologie und Tropenveterinärmedizin, Berlin, Germany 

Research on ticks and tick-borne diseases may benefit from the possibility to feed ticks in vitro. The 
development of artificial feeding techniques for ixodid ticks is impeded by the complexity of tick feeding 
behaviour and the long duration of blood feeding. Despite the fact that the first reports on the in vitro 

feeding of ticks appeared in the 1910s, all methods developed thus far result in poor feeding- and 
reproduction ratios in comparison to ticks fed on animals. They are also laborious since regular blood 
changes are typically required, which has hampered the adaptation of these techniques in the field. 
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In the ‘Optimization and Automation of Artificial Tick Feeding’ (OAKS) project, efforts are undertaken to 
optimize the in vitro feeding for selected ixodid tick species in order to develop a technique comparable to 
in vivo feeding concerning effort and rearing success. The effect of parameters such as blood storage 
temperature, blood supplements, environmental conditions and mechanical and olfactory attachment 
stimuli are being studied using a modified version of the silicone membrane feeding system which was 
originally developed at the University of Neuchâtel, Switzerland. Using this system, the life cycle of Ixodes 

ricinus could be completed in vitro. A second semi-automated tick feeding system was developed, in which 
glass tick chambers are fitted in a flow-through chamber through which a defined amount of blood is 
pumped. Preliminary results showed that the average weight of engorged Dermacentor reticulatus 

females fed using this system did not significantly differ from that of D. reticulatus females fed in vivo. 
Further investigations on critical factors and methods to further simplify the artificial feeding will be 
pursued in the remaining period of the OAKS project. 
 
Poster Session 2: Biochemistry 

 
P BIO 1 

Genomic and biochemical investigations into the sterol-synthesis capacity of the opportunistic 

pathogenic amoeba Balamuthia mandrillaris 

S. Ruben1, A. Aebischer1, A. F. Kiderlen1 
1Robert Koch Institute, Division for Mycotic, Parasitic and Mycobacterial Diseases, Berlin, Germany 

The ubiquitous, opportunistic free-living amoeba Balamuthia mandrillaris is the causative agent of the rare 
but lethal Balamuthia amoebic encephalitis (BAE). Ergosterol is a major component of fungal cell 
membranes and itself and its synthesis pathway, targets of many efficient antimycotics. As some of these 
antimycotics are effective against B. mandrillaris, we hypothesized, that ergosterol and its complete 
biosynthetic pathway might also be found in B. mandrillaris amoebae. 
We positively identified ergosterol in B. mandrillaris lipid extracts using mass spectrometry. Drug 
susceptibility assays conducted by us suggest an amoebastatic effect of drug substances which target 
ergosterol synthesis (terbinafine hydrochloride, fluconazole) and an amoebacidal effect of amphotericin B, 
which targets ergosterol. Additionally, we utilized our recently published B. mandrillaris genome to 
investigate the presence of genes involved in ergosterol synthesis. To our surprise, for four enzymes 
catalyzing consecutive reactions in the biosynthesis of ergosterol, namely farnesyl diphosphate synthase, 
squalene synthetase, squalene epoxidase and lanosterol synthase, no orthologues were found by tBLASTn 
analyses. This suggests a lifestyle which involves the uptake of missing synthesis precursors from the 
environment. Furthermore, it could explain why B. mandrillaris does not thrive on bacteria but relies on 
eukaryotic feeder cells or fetal calf serum for growth. Closely related Acanthamoeba castellanii possess 
these genes and grow both on bacteria and eukaryotes. However, adding the potentially missing 
precursors of ergosterol synthesis to Modified Chang’s Special Medium (MSCM), with or without 10% 
delipidated fetal calf serum, did not restore Balamuthia proliferation. Only MSCM supplemented with 
mammalian cell lysate but not with lysate of S. cerevisiae propagated growth of B. mandrillaris. Evidently 
other components than fungal sterols are essential for B. mandrillaris growth. 
 
Poster Session II: Cell biology and signaling 

 
P CEL 1 

Cyclic GMP-mediated signaling in the apicomplexan parasite Toxoplasma gondii 

O. Gunay-Esiyok1, N. Gupta1 
1Humboldt University, Department of Molecular Parasitology, Berlin, Germany 

Apicomplexan parasites depend on gliding motility to accomplish their asexual reproduction. Cyclic GMP 
signaling has long been implicated in regulating motility-dependent egress and invasion processes in 
tachyzoites of T. gondii; however, definitive genetic and biochemical evidence is still lacking. The parasite 
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genome encodes only a single guanylate cyclase (GC) and corresponding cGMP-dependent protein kinase 
(PKG), which are composed of 4367 and 994 amino acids, respectively. GC harbors a predicted guanylate 
cyclase domain, a transmembrane helix and an ATPase domain, whereas PKG consists of a 
serine/threonine kinase catalytic domain and its regulatory subunit. We performed 3´-insertional tagging 
of the GC and PKG genes to determine the native expression and subcellular localization during the lytic 
cycle of tachyzoites in human host cells. The epitope-tagged GC-HA and PKG-HA, regulated by their 
respective endogenous elements, localize at the apical end of the parasite and in cytomembranes, 
respectively. Physiological relevance of GC and PKG proteins was tested by knockdown of their transcripts 
using Cre-mediated excision of 3`UTR. Subsequent destabilization of GC and PKG caused a severe 
inhibition of the parasite growth in plaque assays, which confirms a critical role of cGMP signaling for 
asexual growth of tachyzoites. In-depth phenotypic analysis of the two parasite mutants is currently under 
progress. 
 
P CEL 2 

Modulating force generation during gliding motility and retrograde flow in Plasmodium sporozoites 

C. Moreau1, K. Quadt1, M. Streichfuss2, S. P. Bhargav3, I. Kursula4, J. Spatz5, F. Frischknecht1,5 
1Universitätsklinikum Heidelberg, Parasitologie, Heidelberg, Germany 
2Bosch, Reutlingen, Germany 
3Novo Nordisk Foundation, CPR, Copenhagen, Denmark 
4Helmholtz Centre for Infection Research, DESY, Hamburg, Germany 
5Heidelberg University, Institute for Physical Chemistry, Heidelberg, Germany 

Malaria transmission depends on active migration of the sporozoite through the skin of the vertebrate 
host. Sporozoite motility is driven by an actin-myosin motor that is connected to the substrate via integrin-
like transmembrane adhesion proteins. The motor complex generates a rearwards-oriented force that 
propels the sporozoite forward. However, it is not clear how the retrograde motion of surface adhesins is 
coupled to actin filaments. Here we used laser tweezers to dissect the interplay between retrograde flow 
and adhesion of the parasite. Laser tweezers with trapped beads were employed to either probe for the 
force that can be exerted by the sporozoite during gliding or to measure the speed of the retrograde flow. 
With this assay we investigated parasites with changed actin dynamics or adhesive properties. The actin-
binding protein profilin sequesters actin monomers away from the pool of G-actin that can polymerize in 

vitro. We specifically mutated the parasite’s profilin in order to alter actin binding. These altered 
sporozoites generated less force compared to wildtype sporozoites, but showed an increased speed of 
retrograde flow. TLP is a member of the TRAP family surface proteins and is implicated in conferring stable 
adhesion during gliding and cell traversal. TLP knock out parasites showed a strong decrease in force and 
similar accelerated retrograde flow. Curiously, treating TLP knock out sporozoites with actin modulating 
drugs partially rescued the phenotype. We will present a model to integrate these counterintuitive 
findings. 
 
P CEL 3 

Characterisation of mitosis and egg production associated genes in Schistosoma mansoni 

A. Angrisano1, C. Buro2, C. Grevelding1 
1Institute for Parasitology, Justus-Liebig-University, Gießen, Germany 
2Rudolf-Buchheim-Institute of Pharmacology, Justus-Liebig-University, Gießen, Germany 

Schistosomiasis is the second most common parasitic disease worldwide after malaria and caused by the 
eggs of schistosomes. Only after pairing these dieciously living blood flukes produce eggs. They are either 
shed in stool or trapped in liver and spleen causing inflammatory processes that lead to the symptoms of 
the disease [1]. 
Praziquantel (PZQ) is used to treat infected patients but it is the only widley used drug which provokes 
upcoming fear of resistance. Furthermore there is still no vaccine available. These facts require searching 
for alternative treatments [1]. 
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Because of their important roles for cell proliferation and reproduction, Src- and TGF-β signaling pathways 
have come into the focus of schistosome research. In a former study TRIKI, a TGFβ RI kinase inhibitor, 
and/or Herbimycin A, a Src kinase-specific inhibitor, were used to investigate physiological and molecular 
effects in adult S. mansoni in vitro. Among others 18 genes were found to be differentially transcribed in 
inhibitor-treated worms, such as Calmodulin-4, ORAI-1, Hippocalcin, Dynactin, cMyc promotor-binding 
protein, and p53. Thus these genes may represent targets for the regulation by TGFβ- and Src-kinase 
pathways [2]. 
To characterise these calcium- and mitosis-associated genes, in vitro culture experiments were done with 
specific inhibitors for Calmodulin and ORAI to investigate physiological effects. The ORAI inhibitor revealed 
a concentration-dependent effect on egg production during a 7 day treatment period. Also the use of the 
calmodulin inhibitor resulted in a decrease of egg production. In situ hybridisation experiments and organ-
RNA-based RT-PCRs were performed to localize transcriptional activity and its pairing-dependent 
occurrence. Finally, interaction partners of Calmodulin-4 were identified by a screening approach with a 
yeast-two-hybrid cDNA library. 
[1] WHO factsheets Schistosomiasis (2015)http://www.who.int/mediacentre/factsheets/fs115/en/ 
[2]: C. Buro et al., Plos Pathogens 2013 Vol. 9, “Transcriptome Analyses of Inhibitor-treated Schistosome 
Females Provide Evidence for Cooperating Src-kinase and TGFb Receptor Pathways Controlling Mitosis and 
Eggshell Formation” 
 
P CEL 4 

Functional characterization of REL2 pathway in the malaria vector Anopheles gambiae 

S. Zakovic1, C. Kappler2, E. Marois2, E. Levashina1 
1Max Planck Institute for Infection Biology, Vector Biology, Berlin, Germany 
2UPR9022 CNRS, IBMC, Strasbourg, France 

Mosquitoes are vectors of human infectious diseases with immense importance for public health. One of 
them is malaria that remains the deadliest human infectious disease transmitted by insects. Yet, 
mosquitoes are not passive flying syringes, but they mount powerful immune responses that kill the 
majority of Plasmodium parasites taken up during blood feeding. 
The immune defence of Anopheles gambiae, one of the most important malaria vectors in sub-Saharan 
Africa, is under the control of two signalling cascades, the REL1 (Toll) and the REL2 (Imd) pathways. Both 
pathways are required for efficient killing of Plasmodium parasites, however, when activated constitutively 
REL1 is more efficient in eliminating the rodent malaria parasites P. berghei and P. yoelii, whereas 
induction of REL2 curbs the invasion of the human malaria parasite P. falciparum. This information raises 
the question of how the specificity of malaria killing in the mosquito is achieved. 
Although some components of the REL2 pathway in A. gambiae have been identified by homology 
searches using Drosophila orthologues, the pathway remains largely uncharacterised. In this project we 
used the CRISPR/Cas9 system to generate A. gambiae mutants in the Imd pathway in order to functionally 
characterize its components in the mosquito and to assess their function in infections with the human 
malaria parasite P. falciparum. We first generated transgenically-engineered PGRP-LC and REL2 gain-of-
function mutants. Transcriptional analyses of immune gene expression in these mutants identified diverse 
patterns of co-regulated genes. We will report detailed characterization of the REL2 regulated genes and 
effects of the mutants on development of P. falciparum. 
Understanding of how mosquitoes sense pathogens and mount appropriate defence reactions will 
advance our knowledge of the immune signalling pathways in insects and may identify new targets to 
combat malaria. 
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P CEL 5 

Optogenetic monitoring of the parasite calcium identifies a phosphatidylthreonine-regulated ion 

homeostasis in Toxoplasma gondii 

A. Kuchipudi1, R. D. Arroyo-Olarte1, F. Hoffmann1, N. Gupta1 
1Humboldt University, Molecular Parasitology, Berlin, Germany 

Toxoplasma gondii is an obligate intracellular parasite, which inflicts acute as well as chronic infections in a 
wide range of warm-blooded vertebrates. Our recent work has demonstrated the natural occurrence and 
autonomous synthesis of an exclusive lipid phosphatidylthreonine in T. gondii. Targeted gene disruption of 
phosphatidylthreonine synthase impairs the parasite virulence, which is caused by unforeseen attenuation 
of the consecutive events of motility, egress and invasion. The underlying basis for such an intriguing 
phenotype in the parasite mutant remains unknown however. Using our newly established method based 
on an optogenetic sensor (gene-encoded calcium indicator GCaMP6s), we show that loss of 
phosphatidylthreonine causes a depletion of calcium stores in intracellular tachyzoites, which leads to 
dysregulation of calcium release into the cytosol during the egress phase. Consistently, the parasite 
motility and egress phenotypes in the mutant can be entirely restored by ionophore-induced mobilization 
of calcium. Collectively, our results suggest a novel regulatory function of phosphatidylthreonine in 
calcium signaling of a prevalent parasitic protist. Moreover, our application of an optogenetic sensor to 
monitor subcellular calcium in a model intracellular pathogen exemplifies its wider utility to other 
entwined systems 
 
P CEL 6 

Structural insights into the rhoptry associated protein ARO of the malaria parasites. 

M. Geiger1, C. Brown2, K. Zhang2,3, J. Emery2, D. Prusty2, J. Wetzel1,2, D. Heincke1,2, T. Gilberger1,2,3, 
M. Junop2,4 
1Bernhard-Nocht-Institute for Tropical Medicine, Hamburg, Germany 
2McMaster University, Hamilton, Canada 
3Center for Structural Systems Biology, Hamburg, Germany 
4University of Western Ontario, London, Canada 

A key process for apicomplexan parasites is the invasion and subsequent multiplication within their host 
cell. This process is mediated by three types of secretory organelles (micronemes, rhoptries and dense 
granules) that define the apical pole of the invasive stages. The rhoptries, by far the largest organelles, are 
Golgi derived, coated vesicles. The underlying molecular mechanism that mediates rhoptry biogenesis is 
largely unknown. Armadillo Repeats-Only (ARO) protein, a key facilitator of rhoptry biogenesis, is localized 
to the cytosolic face of rhoptries and essential for the apical positioning of secretory organelles. This 
function might be mediated either by its direct or indirect interaction with myosin. Here we report the 
crystal structure of ARO (residues 32-274) at 1.8 Å resolution (PDB 5EWP) from the malaria parasite and 
discuss structure-based interaction with other molecules. Solution studies of ARO combined with analysis 
of crystal contacts strongly suggest ARO exists as a monomer. ARO contains two large, surface exposed 
loop regions (60-80, and 203-214) that are not observed in other Armadillo repeat domains such as those 
in beta-catenin. Importantly, these loop regions reside on the same surface of the protein and harbor 
highly conserved residues (eg. S60, H72, W74, P78) suggesting that they may mediate ARO interactions. 
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Poster Session II: Drugs and drug development (DDDS) 

 
P DRU 1 

Pomegrante (Punica granatum) Juice possesses potent antioxidant activity against Cutaneous 

Leishmaniasis induced Oxidative Stress in Female BALB/c Mice. 

M. Manal1 
1Faculty of Science, Zoology department, Riyadh, Saudi Arabia 

Leishmaniasis is a severe public-health problem, with high rates of morbidity and mortality. Efforts to find 
new, effective and safe oral agents for the treatment of leishmaniasis have been ongoing for several 
decades, in order to avoid the problems with the currently used antimonials. In the present study, we 
found that a Pomegranate (Punica Granatum) Juice oral treatment caused a significant reduction in the 
average lesion size (1.1 ± 0.4 mm) against Cutaneous leishmaniasis lesions compared with untreated mice 
(Group I) (4.4 ± 1.3 mm). To prove the safety of the Pomegranate (Punica Granatum) Juice, the toxicity and 
genotoxicity were also determined. Histopathological evaluation did not reveal changes in the 
Pomegranate (Punica Granatum) Juice -treated animals compared to the control animals. 
These findings indicate that Pomegranate (Punica Granatum) Juice is a possible new drug, which would 
provide a safer, shorter, less-expensive, and more easily administered treatment for leishmaniasis 
 
P DRU 2 

New Antimalarial Bi-Therapy: Nanoemulsions Vectoring Anti-Plasmodium Falciparum Topoisomerase II 

Oligoncleotides and Atovaquone 

S. Suyyagh-Albouz1,2 
1Université Paris-Sud, UMR 8076 BioCIS CNRS, LabEx LERMIT, Châtenay-Malabry, France 
2Université Paris-Sud 11 Faculté de Pharmacie, Châtenay-Malabry, France 

In these days, only the Artemisinin-based Combination Therapy is still effective in fighting malaria. But a 
threat exists due to the emergence of ACTs failures in Southeast Asia which could lead to a restriction in 
their use as increasing doses is limited to avoid toxicity. Understanding resistance mechanisms of P. 

falciparum is important to improve treatments. 
Atovaquone (atq) is an ubiquinone analogue, which blocks the oxidative phosphorylation pathway by 
cytochrome b (cytb) interaction. 
In atq resistance, cytb polymorphism, lactic anaerobic pathway and different efflux transporters are 
involved. 
We have reformulated atq into nanoemulsions (NEatq) to reverse resistance mechanisms. This 
formulation cures mice infected by a wild-type P. berghei strain 5 days post treatement. 
We compared the in vitro effect of NEatq and atq on sensitive and resistant strains of P. falciparum. We 
obtained a strong mitochondrial alteration in resistant strains treated with NEatq after one hour. 
We studied the expression of cytb gene and we found that the sensitive strain increases this gene 
expression after pressure with sub-lethal concentration of atq trying to overcome atq action. In contrast, 
this gene is under expressed in the resistant strain trying to limit the presence of its target. When treated 
with the same dose of NEatq, cytb expression is similar in both resistant and sensitive strains. 
Saccharomyces cerevisiae strains harboring cytb mutations causing atq resistance in the malaria parasite 
were used to study the efficiency of the NEatq. Data showed that yeast bc1 complex harboring P. 

falciparum atq resistance mutation is twelve-fold more sensitive to NEatq than to standard atq. 
In order to enhance the efficacy and diminish the risk of resistance emergence, the nanoemulsion was 
combined with an Antisense strategy. Antisense oligonucleotides (ODN) may be employed to treat 
malaria.  
We have developed a cationic NEatq in order to adsorb by electrostatic interactions ODN against 
topoisomerase II mRNA of P. falciparum. There was an in vitro absence of reinvasion of red blood cells in 
the presence of the NEatqODN even in the resistant strain. 
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In a further study, we will search for the in vivo reversion of drug resistance by using atovaquone-resistant 
P. berghei, and studying parasite autophagy during atovaquone treatment. 
 
P DRU 3 

Screening and identification of sporozoite motility inhibitors  

M. Reinig1, R. Douglas1, J. Hellmann1, M. Neale1, F. Frischknecht1 
1Center for Infectious Diseases, Heidelberg University, Heidelberg, Germany 

Since the discovery of malaria transmission by mosquitoes it was assumed that the parasites are injected 
into the blood. However, indirect experiments and direct microscopic observations using mice as hosts 
and rodent malaria species expressing fluorescent proteins showed that the parasites are instead injected 
into the skin. These Plasmodium sporozoites then migrate rapidly through the dermis and enter blood or 
lymph vessels. Stopping sporozoite motility has been shown to halt infection. We aim to understand the 
mechanisms that drive sporozoite motility and to stop it with drugs. To this end, we adapted and 
developed new methods to test small molecules that could interfere with motility and thus stop malaria 
transmission in the skin. Our screening pipeline allows us to rapidly assess if a small molecule is inhibiting 
sporozoite motility in vitro followed by in vivo testing during transmission from mosquito to mouse. 
We tested over 600 compounds selected from two libraries for their potential to interfere with motility: a 
modified library of drugs approved by the Federal Drug Administration (da Cruz et al., 2012, J. Inf. Dis. 
205:1278) and the Medicines for Malaria Venture Malaria Box (Spangenberg et al., 2013, PLoS One 
8(6):e62906). We identified two molecules that inhibited in vitro motility at nanomolar concentrations. 
When tested during the transmission by mosquitoes a topically applied drug resulted in a decrease of 
transmission efficiency, while an orally given drug showed no effect on transmission at non-toxic doses. 
This approach could be used to screen for further candidates for skin stage prophylactic intervention.  
 
P DRU 4 

A novel class of chemical compounds based on Disulfiram, a drug approved for human use, causes 

diverse and lethal phenotypes in Schistosoma mansoni in vitro. 

A. Blohm1, P. Mäder2, T. Quack1, M. Schlitzer2, C. G. Grevelding1 
1Justus-Liebig-University Gießen, Institute for Parasitology, Gießen, Germany 
2Philipps-Universität Marburg, Department of Pharmaceutical Chemistry, Marburg, Germany 

Schistosomiasis is classified as a neglected tropical disease and has important medical as well as socio-
economic impact in tropical and subtropical countries. Since decades, praziquantel (PZQ) is used as 
medication against all Schistosoma species affecting humans and animals. In some endemic areas reports 
have been published about reduced effectiveness of PZQ. Therefore, there is an urgent need for further 
research to explore alternative treatment strategies. 
To this end we started to investigate potential target molecules in the tegument of adult schistosomes. 
Results of a proteomic approach indicated the presence of an aldehyde dehydrogenase (ALDH) within the 
tegument of adult worms. ALDH-orthologs are involved in metabolizing alcohol in humans and Disulfiram 
is used as a drug inhibiting ALDH-activity to treat alcoholism. In vitro, Disulfiram showed severe effects on 
tegument integrity and egg production of schistosomes. In a cooperation project derivatives of Disulfiram 
were synthesized and tested. Interestingly, the new compounds induced various severe or even lethal 
phenotypes in vitro. This is an interesting starting point to explore the potential of these new compounds 
as potential alternatives for PZQ. 
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P DRU 5 

Modulation of macrocyclic lactone susceptibility in Caenorhabditis elegans  

E. Yilmaz1, B. Gerst1, J. Krücken1, J. Demeler1 
1Institute for Parasitology and Tropical Veterinary Medicine, Feie Universität Berlin, Department of 

Veterinary Medicine, Berlin, Germany 

Introduction: Cytochrome P450 enzymes (CYPs) are a superfamily of hemeproteins which are involved in 
the biotransformation of xenobiotics via oxidation. Drug metabolism by CYPs has been widely studied in 
mammals and to some extend in insects. In parasitic nematodes, however, CYP-drug interactions have not 
received attention yet. The macrocyclic lactones (MLs) are the most commonly used anthelmintics against 
nematode infections in livestock but their effectiveness is compromised by the emergence of resistance. 
The association of CYPs with insecticide and cancer drug resistance is well established suggesting an 
involvement in anthelmintic resistance as well. 
Materials and Methods: The effects of loss of CYP function for the development of Caenorhabditis elegans 
upon exposure to ivermectin and moxidectin, as representatives of MLs, have been studied by either 
inhibiting CYP function through piperonyl butoxide (PBO) or using the mutant strain MJ69, which is 
encodes a temperature sensitive mutation of the CYP-NADPH-reductase gene (emb-8) resulting in 
suppression of the catalytic activity of all CYPs at a temperature of 23 °C and above. 
Results: Total CYP deficiency caused by increased temperature in the MJ69 strain resulted in a significant 
but moderate increase in ivermectin and more profoundly moxidectin susceptibility in C. elegans, reflected 
by a poorer development at a discriminatory drug concentration. Likewise, assays conducted in the 
presence of PBO imply an involvement of CYPs in ivermectin detoxification since an increase in ivermectin 
susceptibility in wildtype N2 C. elegans was observed following co-administration with PBO. 
Conclusions: CYPs are able to metabolise MLs but the deficiency shifts the maximal concentration of MLs 
that allow growth by only a few nM. Since C. elegans encodes 82 CYPs, future work will deal with the 
identification of those CYPs responsible for ML metabolisation. Induced expression is a potential pathway 
that might well lead to ML resistance as revealed by previous studies using PBO on resistant parasitic 
nematode isolates. 
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In vtiro activity of plant extracts against Leishmania tropica derived from medicinal plants in Palestine  

A. Amro1, O. Omar Hamarsheh1, K. Azmi1, K. Sawalha2, F. Rimawi1, Z. Abdeeen1 
1Alquds University, Faculty of Pharmacy, Jerusalem, Palestinian Territory 
2Alquds University, Jerusalem, Palestinian Territory 

Herbal and traditional medicine is commonly and widely used in treatment of infectious diseases. There 
has been no ethnopharmacological study to document the usefulness of traditional or medicinal plants 
from Palestine against leishmaniasis, a spectrum of severe parasitic diseases that occur worldwide and is 
caused by protozoa of the genus Leishmania. The aim of the present study was to collect and analyze 
traditionally used medicinal plants from Palestine against Leishmania tropica parasites that cause 
cutaneous leishmaniasis. 
In this study we screened 60 plant extracts. For each plant species, alcoholic and dimethylsulfoxid were 
tested in vitro against L. tropica promastigotes, and their antileishmanial activities were evaluated by 
Alamar Blue bioassay. Phytochemical analyses were carried out on the plant extracts that showed 
antileishmanial activity. 
Four plants showed leishmanicidal activity at 63 µg/ml concentrations. This study supports that selecting 
plants by ethnobotanical criteria may enhance the possibility of finding new candidate drugs against 
Leishmania parasites. 
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Polyhexamethylene biguanide hydrochloride as a novel antileishmanial agent and carrier for immune 

modulating CpG ODN 

R. Firdessa1, H. Moll1, L. Good2 
1University of Würzburg, Institute for Molecular Infection Biology, Würzburg, Germany 
2Royal Veterinary College, University of London, London, Great Britain 

Approximately 2/3 of all leishmaniasis cases are cutaneous leishmaniasis (CL) presentations that ranges 
from self-healing skin lesions to debilitating large chronic, ulcerative and disfiguring lesions. Therapy 
against leishmaniasis is very challenging. Leishmania parasite resides inside host cells and thus, provides 
protection against host immunity and chemotherapies. Successful therapy against CL requires efficient 
cellular uptake of the drug, killing of the intracellular parasite and enhancing wound closure. Thus, 
discovering a novel drug and/or combination treatment approaches that are safe, effective and readily 
accessible to third-world countries are of particular interest. In these scenarios, we discovered that 
polyhexamethylene biguanide (PHMB; polyhexanide), a widely used antimicrobial polymer and wound 
antisepsis, showed an excellent antileishmanial activity at submicromolar concentrations. Our in vitro data 
showed that PHMB kills Leishmania parasites via a dual mechanism involving disruption of membrane 
integrity and selective chromosome condensation and damage, while it is being excluded from nuclei of 
the host cells. Moreover, we evaluated the potential use of PHMB as a strategy for effective delivery 
vehicle to improve for CL therapy. We showed that PHMB spontaneously bound unmethylated cytosine-
phosphate-guanine oligodeoxynucleotides (CpG ODN), an inducer of antileishmania immunity, forming 
stable nanopolyplexes that enhanced cellular uptake of CpG ODN, potentiated antimicrobial killing and 
reduced host cell toxicity of PHMB. Furthermore, PHMB showed activity against CL in in vivo mouse foot 
pad model. Given its very reasonable cost and long history of safe topical use, PHMB could be repositioned 
as topical drug against CL. We are planning to optimize the dose and routes of drug administration and aim 
to evaluate PHMB with/without CpG ODN for effective topical treatment against CL by clinical trials. 
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Measuring Malaria Burden Using the Disability Adjusted Life Years in Gwanda District, Zimbabwe 

R. Gunda1, M. J. Chimbari1, S. Mukaratirwa1 
1University of KwaZulu-Natal, Public Health Medicine, Durban, South Africa 

Background: Malaria poses a significant threat to public health in Zimbabwe and is one of the highest 
contributors to morbidity and mortality in the country. However, very little is known about the burden of 
malaria in areas affected by the disease. The Disability adjusted life year (DALY) metric was used to 
determine the burden of malaria in Gwanda District Zimbabwe. This study provides a better understanding 
of the impact of disease burden on affected populations. 
Methods: Data for determination of DALYs for malaria was collected from health facility malaria registers 
and the District Health Information System to estimate DALYs at household and district levels respectively. 
The household DALYs included malaria cases for 2013-2015 (n=130) while the DALYs for the district 
included confirmed cases from 2011-2015 (n=719). DALYs were calculated based on the methodology 
described in the 2010 Global Burden of Disease Study. Data was entered and analysed in SPSS version 22. 
Results: Malaria still imposes a substantial disease burden on affected communities despite a general 
decrease in the national incidence rates. Households lost a total of 153.89 DALYs with the majority of the 
disease burden (65.55%) occurring in the most economically productive age group (15-45 years) with a 
mean loss of 1.18 DALYs per malaria case. At district level, 251.09 DALYs were lost due to malaria and the 
calculated average district DALY rate for 2011-2015 was 36.29 DALYs /100 000 persons/year. Mortality was 
the main contributor to DALY burden for malaria in the district. 
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Conclusion: DALYs can be utilised to estimate burden of disease using local sources of information. It is 
important to estimate this burden to assist policy makers in channelling resources to enable interventions 
that will assist in reducing it. 
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Intestinal Parasitosis in Relation to CD4+T Cells Levels and Anemia among HAART Initiated and HAART 

Naïve Pediatric HIV Patients in Model ART Center, Addis Ababa, Ethiopia.  

H. M. Mengist1, B. Taye2, A. Tsegaye2 
1Medical Laboratory Sciences, Nekemte, Ethiopia 
2Addis Ababa University, Addis Ababa, Ethiopia 

Background: Intestinal parasites (IPs) are major concerns in most developing countries where HIV/AIDS 
cases are concentrated and almost 80% of AIDS patients die of AIDS-related infections. In the absence of 
highly active antiretroviral therapy (HAART), HIV/AIDS patients in developing countries unfortunately 
continue to suffer from the consequences of opportunistic and other intestinal parasites. The aim of the 
study was to determine the prevalence of intestinal parasites in relation to CD4+ T cells levels and anemia 
among HAART initiated and HAART naïve pediatric HIV patients in a Model ART center in Addis Ababa, 
Ethiopia. 
Methods: A prospective comparative cross-sectional study was conducted among HAART initiated and 
HAART naive pediatric HIV/AIDS patients attending a model ART center at Zewditu Memorial Hospital 
between August 05, 2013 and November 25, 2013. A total of 180 (79 HAART initiated and 101 HAART 
naïve) children were included by using consecutive sampling. Stool specimen was collected and processed 
using direct wet mount, formol-ether concentration and modified Ziehl-Neelsen staining techniques. A 
structured questionnaire was used to collect data on socio-demographic and associated risk factors. CD4+ 
T cells and complete blood counts were performed using BD FACScalibur and Cell-Dyn 1800, respectively. 
The data was analyzed by SPSS version 16 software. Logistic regressions were applied to assess any 
association between explanatory factors and outcome variables. P values < 0.05 were taken as statistically 
significant. 
Results: The overall prevalence of IPs was 37.8% where 27.8% of HAART initiated and 45.5% of HAART 
naive pediatric HIV/AIDS patients were infected (p < 0.05). Cryptosporidium species, E. histolytica/dispar, 
Hook worm and Taenia species were IPs associated with CD4+ T cell counts < 0.05]. The prevalence of IPs 
in non-HAART patients was significantly associated with eating unwashed/raw fruit [AOR, 95%CI: 6.3(1.2, 
25.6), P<0.05)]. 
Conclusion: The overall prevalence of intestinal parasites significantly differed by HAART status and 
cryptosporidium species were found only in HAART naïve patients with low CD4+ T cell counts. Anemia 
was also more prevalent and significantly associated with IPs in non-HAART patients. This study identified 
some environmental and associated risk factors for intestinal parasitic infections. Therefore, Public health 
measures should continue to emphasize the importance of environmental and personal hygiene to protect 
HIV/AIDS patients from infections with intestinal parasites and maximize the benefits of HAART. 

Figure 1     Figure 2 
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Assessment of the Prevalence of Pediculosis capitis among Primary School Girls in Riyadh, Saudi Arabia 
W. Almegrin1 
1Princess Nourah university, Biology, Riyadh, Saudi Arabia 

The prevalence of Pediculosis capitis human head lice, among children, is a worldwide public health alarm. 
The study aimed to assess the prevalence of head lice and associated risk environmental and personal 
factors among primary school girls. The study sample included 590 students from different primary school 
grades. The results showed that (12.2%) 72/590 of students were infected with Pediculosis capitis. A high 
rates of infestation was observed among students, who had a long hair, poor family and illiterate mother’s 
(30.2, 28.6 and 28.6%, respectively). However, association of Pediculosis capitis with socioeconomic and 
personal factors showed that Pediculosis capitis had a significant association with place of residence, 
school grade, hair length, previous infection, sharing of instruments, income of parents and education of 
parents level. While no significant differences could be found between infestation and nationality, 
frequency of hair washing, cleaning materials for hair washing, mother’s occupation, the number of 
children in family and number of people sharing the room. The study recommended that the parents and 
teachers should receive training about the danger of infection and its distribution in the family and school 
in order to prevent it. 
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Parasitic infections with zoonotic potential in predators in Schleswig-Holstein, Germany 

K. Raue1, U. Siebert2, C. Strube1 
1University of Veterinary Medicine, Institute for Parasitology, Hannover, Germany 
2University of Veterinary Medicine, Institute for Terrestrial and Aquatic Wildlife Research, Hannover, 

Germany 

Infectious diseases of native wildlife are of increasing concern in the One Health concept, especially those 
with zoonotic potential. The increasing utilization of natural habitats (e.g. for agriculture, forestry or 
recreation) as well as the invasion of wildlife into urban regions intensify the possibility of contacts 
between humans or domestic animals and wildlife. The objective of the presented project was to evaluate 
parasitic infections with focus on zoonotic parasitoses in the two most frequent predatory mammals in 
Schleswig-Holstein, the red fox (Vulpes vulpes) and the beech marten (Martes foina). So far (as of 
November 2015), 71 red foxes, 17 beech martens and, in addition, seven raccoon dogs (Nyctereutes 

procyonoides), were included. Fecal samples were analyzed by combined sedimentation-flotation method 
with ZnSO4 as flotation solution. Giardia infections were additionally tested by antigen-ELISA. Besides 
coproscopical examinations, parts of small and large intestine were investigated by washing and scraping 
technique and skeletal muscle samples by pepsin digestion. The most frequently detected endoparasite 
species in foxes were Toxocara canis (in 49.3 % of the animals), Capillaria spp. (36.6 %), Echinococcus 

multilocularis (29.6 %), Alaria alata (26.8 %) and Uncinaria stenocephala (23.9 %). Furthermore, different 
Taenia and Mesocestoides spp., Toxascaris leonina, Trichuris vulpis and coccidia oocysts were found. The 
examined raccoon dogs revealed the same endoparasite spectrum as the foxes. In contrast, solely 
Capillaria spp. could be detected in a total of 41.2% of beech martens so far. Pepsin digestion of muscle 
samples for detection of Trichinella spp. did not show positive results yet. Although the project is still 
ongoing, there is strong evidence that in Schleswig-Holstein more than two thirds of foxes harbor parasites 
with zoonotic potential, whereas beech martens appear to play no decisive role as carrier of zoonotic 
parasites. 
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A study of epidemiological index of sandflies vectors of leishmaniasis in is the region of “Ain Dfali (Sidi 
Kacem province)” Kenitra 

E. A. Zakaria1, E. K. Khadija 1, B. Driss1 
1Faculty of Sciences, University Ibn Tofail, Laboratory of Environment and Renewable Energies, Kenitra, 

Morocco 

The aim of our study is to characterize the epidemiology of leishmaniasis and populations which proven or 
potential vectors of Leishmania in the study area which is the region of “Ain Dfali (Sidi Kacem province)”. It 
fits into the framework of research activities on eco-epidemiology of leishmaniasis in this region. 
The retrospective study leishmaniasis at the level of Sidi Kacem provincial, from 1998 to 2014, presented 
irregular general shape 1236 cases of cutaneous leishmaniasis in Leishmania tropica and some cases of 
visceral leishmaniasis in Leishmania infantum. 
Screening activity carried out from 2010 to 2015 at the health center of Ain Dfali (Sidi Kacem Province) 
shows: 
1. Clinically the majority of cases a single lesion lying on the face. 
2. epidemiologically: sectors Ain Dfali were infested with cutaneous leishmaniasis in L.tropica from Elhaouz 
province, and the most affected age groups are 1-2 years old and 2- 4 years. 
2) Entomological study of species of sand flies captured revealed the existence of two species: 
1- SsG / Paraphlebotomus 
E / Phlebotomus sergenti 

Figure 1     Figure 2 

 
P EPI 6 
Lungworm seroprevalence and age distribution in free-ranging harbour seals of the North and Baltic Sea 

S. A. Ulrich1,2, E. Janecek1, K. Lehnert2, U. Siebert2, C. Strube1 
1University of Veterinary Medicine, Institute for Parasitology, Hannover, Germany 
2University of Veterinary Medicine, Institute for Terrestrial and Aquatic Wildlife Research, Hannover, 

Germany 

Harbour seals (Phoca vitulina) are frequently infected with the lungworms Otostrongylus circumlitus and 
Parafilaroides gymnurus. The infection is often accompanied by secondary bacterial infections and can 
cause severe bronchopneumonia and even death in affected animals. To determine lungworm 
seroprevalence as well as age distribution of infected animals, serum samples of free-ranging seals of the 
North and Baltic Sea were analysed with an ELISA based on the recombinant major sperm protein (MSP) of 
the bovine lungworm Dictyocaulus viviparus (sensitivity 98%, specificity 100%). Previously, animals were 
assigned into age groups. AG 1 included animals younger than 6 weeks, AG 2 animals between 6 weeks 
and 6 months, AG 3 animals between 6 and 18 months and AG 4 animals over 18 months of age. 
Lungworm antibodies were detected in 17.9% of seals of all age groups (56 out of 313 serum samples). 
Considering specific age distribution, prevalence was with 0.7% (1/144) the lowest in animals up to 6 week 
of age, which might be attributed to their feeding habits as they may not have started to consume 
potential intermediate hosts at that stage of life. In AG 2, 89% (8/9) of seals were seropositive, whereas 
antibodies were detected in 53.6% (15/28) of seals in AG 3. In AG 4, a total of 24.2% (32/132) samples 
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were seropositive, which is significantly less frequent (p≤0.0001) than in seals belonging to AG 2 and AG 3. 
These results are in accordance with previous reports predominantly describing lungworm infections in 
young seals, possibly indicating the development of a protective immunity. Seropositive seals in AG 4 
showed significantly reduced body weight (p=0.003) and length (p<0.001) compared to seronegative seals 
within the same group, whereas seropositive seals in AG 3 tended to show reduced body weight. This 
might result from lower food intake as hunting capabilities are most likely affected by respiratory 
impairment, which influences development of seals. 
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Toxoplasmosis and Alzheimer's disease: Evaluation of potential relationship among the patients 

S. Fallahi1, M. Menati Rashno2, P. Bahrami3 
1Lorestan University of Medical Sciences, Parasitology & Mycology, Khorramabad, Iran, Islamic Republic Of 
2Islamic Azad University-Damghan, Department of Biotechnology, Damghan, Iran, Islamic Republic Of 
3Lorestan University of Medical Sciences, Department of Internal Medicine, Khorramabad, Iran, Islamic 

Republic Of 

Background: Toxoplasmosis is one of the most important common zoonotic diseases among humans and 
animals. Almost one-third of the world's population is infected with Toxoplasma gondii. Alzheimer's 
disease is the most well known neurodegenerative disease. Due to the high prevalence of Toxoplasmosis 
in Iran and the evidence about the effect of Toxoplasma gondii on neurodegenerative diseases, this study 
aimed to investigate the Toxoplasma gondii infection in patients with Alzheimer's disease by serological 
and molecular methods. 
Material/methods: In the present study, after the election of Alzheimer's patients and the control group 
under supervision of neurology specialist, the blood samples were taken and transferred to the laboratory 
on side the ice and under the cold chain. After separation the serum and buffy coat from samples by 
centrifugation, the DNA was extracted from buffy coat by using the DNA extraction kit. The specific-
Toxoplasma IgM and IgG antibodies were assessed in serum samples by using the commercial ELISA kits. 
Then, by using the specific primers for B1 gene of Toxoplasma and a thermal cycler the desired region was 
amplified. Finally, to check the PCR products electrophoresis on 2% agarose gel stained with DNA safe 
stain was used. In order to verification of the PCR results, PCR products were sent for sequencing. 
Results: The overall prevalence of Toxoplasma gondii infection in Alzheimer's patients by serological 
(ELISA) and molecular (PCR) methods was 66/6% (58/87) and 52/8% (46/87) respectively. In the control 
group, the prevalence of Toxoplasma gondii infection by serological and molecular assays was 56/32% 
(49/87) and 40/2% (35/87) respectively. In this study, there was no significant association between 
toxoplasmosis infection and Alzheimer's disease. However, there was a significant relationship between 
the age, sex, location and type of feeds with the Toxoplasma infection among the two case and control 
groups which can be considered as risk factors of Alzheimer's disease. 
Conclusions: The higher prevalence of Toxoplasma gondii infection in Alzheimer's patients compared with 
the control group, show the potential impact of parasite on Alzheimer's disease and exacerbation of 
symptoms. This requires special attention of specialist doctors and patient relevant. 

Figure 1 
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New epidemiological data on the distribution of Angiostrongylus vasorum and Crenosoma vulpis in 

Germany 

P. Maksimov1, C. Hermosilla2, A. Taubert2, C. Staubach1, F. Conraths1, M. Globokar Vrhovec3, N. Pantchev3 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of Epidemiology, NRL for 

Echinococcosis, Greifswald - Insel Riems, Germany 
2Justus Liebig University Giessen, Institute of Parasitology, Gießen, Germany 
3IDEXX Laboratories, Ludwigsburg, Germany 

Introduction: Infections with Angiostrongylus vasorum can cause severe cardiopulmonary diseases in 
dogs. They are also associated with coagulopathies, neurological disorders, pulmonary hypertension, 
syncope or even death. In the past, canine angiostrongylosis has largely been neglected in Europe, 
although several recent studies have proven an expansion of the area where the disease occurs, a 
phenomenon that was also reported for the closely related lungworm Crenosoma vulpis. 
Objective: The aim of the present study was to combine previous data on A. vasorum- and C. vulpis 
infections in German dogs covering the years 2003 to 2007 with new results from the years 2008 to 2015 
to analyze temporal and spatial trends of A. vasorum and C. vulpis infections. 
Material and Methods: A total of 12,682 faecal samples from German dogs with clinical suspicion for 
infection were analyzed by the Baermann funnel technique for the presence of A. vasorum and C. vulpis 
larvae. 
Results: A. vasorum and C. vulpis larvae were detected in 288 (2.3%) and 285 (2.2%) samples, respectively. 
In general A. vasorum and C. vulpis infections were found to be widely spread in Germany. The overall 
prevalence of A. vasorum infections increased from 0.7% to 3.1% considering the entire investigation 
period (2003 - 2015). The A. vasorum prevalence was statistically significantly higher in 2015 than in 2010 
and 2014. In the case of C. vulpis, the total number of positive samples decreased from 2.6% (2003) to 
1.2% (2011). From 2011 to 2015, the prevalence of C. vulpis increased statistically significantly from 1.2% 
to 3.1%. 
Conclusion: The statistical analyses of the current data revealed an increase of A. vasorum and C. vulpis 
prevalences in tested dog population. 
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Angiostrongylus vasorum in its intermediate hosts: 

an epidemiological survey in Germany 

M. Lange1, F. Penagos1, C. Hermosilla1, R. Schaper2, A. Taubert1 
1Justus-Liebig-Universität, Institut für Parasitologie, Gießen, Germany 
2Bayer HealthCare, Animal Health, Leverkusen, Germany 

Introduction: Infections with the French Heartworm Angiostrongylus vasorum represent neglected 
diseases of dogs in Germany. Due to the localization of A. vasorum in the right heart and pulmonary artery 
this parasite causes a multi-factorial disease being represented by general, respiratory, circulatory, 
bleeding and neurological disorders that occasionally lead to death. Recent European surveys indicate that 
this parasite is spreading in Europe. Actual data on prevalences in dogs and foxes (acting as reservoir 
hosts) reveal several endemic foci in Germany. The life cycle of A. vasorum is obligatory linked to an 
intermediate host being represented by a wide range of slugs and snails. 
Objective: Given that actual data on A. vasorum infections in intermediate hosts in Germany are missing, 
we here conducted an epidemiological survey on slugs in selected regions of Hesse and Rhineland-
Palatinate. 
Material & Methods: To account for seasonal variations, slugs were collected throughout the season in 
spring, summer, autumn and winter in four different areas (two spots for Hesse and Rhineland-Palatinate, 
each) that were previously proven to be hyperendemic for A. vasorum fox infections. Thus, a total of 2701 
slugs were collected and examined for lung worm larvae using the techniques of artificial digestion and 
microscopy. The confirmation of the lungworm species will be made by specific PCRs. 
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Results: Preliminary data revealed a total A. vasorum prevalence of 4.6 % in slugs based on microscopic 
analyses. The number of A. vasorum larvae per slug varied considerably (1-546 larvae per specimen). 
Considering the different sampling areas, some hotspots with relatively high A. vasorum prevalences in 
slugs (up to 10.0 %) were identified. A vasorum prevalences varied with the season since highest 
prevalences were detected in summer (9.1 %), whilst the lowest number of slugs was found A. vasorum-
positive in winter (0.8 %). Besides A. vasorum, we additionally detected other lungworm larvae in slug 
samples: Crenosoma vulpis/striatum (lungworm of dog/hedgehog, 2.2%) and Aelurostrongylus abstrusus 
(feline lungworm, 0.2%). 
Conclusion: This survey demonstrates that dogs are at a permanent risk for A. vasorum infections (even in 
winter) when living in the investigated areas. 
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Spatiotemporal and molecular epidemiology of Cutaneous leishmaniasis in Libya 

A. Amro1, H. Al-Dwibe2, A. Gashout2, G. Schönian3, O. Hamarsheh1,4, O. Moskalenko5, M. Frohme5, K. Kuhls5 
1Alquds University, Jerusalem, Palestinian Territory 
2Faculty of Medical Technology, University of Tripoli, Tripoli, Libyan Arab Jamahiriya 
3Institut für Mikrobiologie und Hygiene, Charité Universitätsmedizin Berlin, Berlin, Germany 
4Alquds Univrsity, Palestine, Palestinian Territory 
5Technische Hochschule Wildau, Molecular Biotechnology and Functional Genomics, Brandenburg, 

Germany 

In this study, we describe the spatiotemporal and molecular epidemiology of cutaneous leishmaniasis (CL) 
during the period 1995 till December 2012. This includes the geographical distribution and demographic 
characteristics of all cases, the clinical evaluation of patients and the molecular characterization of 
parasites. Spatiotemporal analysis based on climate and environmental variation is also discussed. 
Methodology/Principal Findings: We investigated 758 CL patients that presented to the Dermatology 
Department at the Tripoli Central Hospital and came from 81 endemic areas distributed in 10 districts in 
Northwest Libya. More than half of these patients (56.8%) were males. The average age at the onset of 
disease was 29 years with a range from 3 months to 85 years. Most of the CL cases (83.1%) occurred 
between October and March, with a peak in January (27.9%) and a decline from April to September 
(16.9%). 
The patients presented with typical localized lesions which appeared commonly on the face, neck, arms 
and legs. A leishmaniasis recidivans (lupoid) case was reported from Zuwarah District with recurrence of 
lesions after two years. All cases were positive by microscopy of Giemsa stained slit-skin smears. Molecular 
identification of parasites by a PCR-RFLP approach was successful for 271 patients; two causative species 
were identified; L. major and L. tropica comprised 208 (76.7%) and 63 (23.3%) cases, respectively. All 
patients were treated successfully with intramuscular IM sodium stibogluconate. Few resistant cases were 
reported. Saptiotemporal projection based on climatic and environmental variations until 2060 showed a 
future trend of increasing incidence of CL and possible emergence of new endemics in the North-eastern 
parts of Libya 
Conclusion: Spatiotemporal and molecular epidemiology of CL in Libya was investigated. Clinical 
presentation and causative species of CL in Libya was similar to that of other North African and Middle 
Eastern countries. Control programs have to consider future projection of CL in Libya to prevent emerging 
of new endemic areas. The reporting system of CL in Libya has to be developed and more accurate 
information about the spread and burden of the disease has to be reconsidered. 
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Community perceptions of enablers to engaging in Malaria Elimination interventions in an urban of 

endemic area 

K. Shahandeh1, H. Basseri1 
1Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic Of 

Over the past decade substantial progress has been made in the implementation of prevention of malaria 
transmission in endemic areas of Iran as a result of malaria elimination interventions. In spite of this, new 
imported infections reported each year, and yet remains as a challenge for health system. Current 
attention is on how to engage community members in malaria elimination interventions.  
To assess enabling factors influence engaging in malaria elimination interventions in an endemic area of 
Iran, we conducted a community-based, cross-sectional survey of residing in an urban area. The study 
respondents were divided into three sub-groups of native residents, migrants from other parts of country 
with Iranian nationality and foreign immigrants from neighboring countries. Factors included access to 
information and training, referrals and acceptability of available services, and access to environmental and 
social support. 
Statistical tests were used to detect enablers associated with engagement in malaria elimination 
interventions. ANOVA were used to analyze the inter-group and intragroup comparisons. Statistical 
significant difference was observed for all parameters between the sub-groups. Access to information 
inter-group and intragroup were significant while, access to services and also access to environmental and 
social support were not found to be statistically significant. 
However, to achieve malaria elimination aims there is a need to address operational issues and challenges 
to implementation at community level that have led to the progress in effective elimination strategies. 
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Experimental trial with glutathione S transferase as vaccine candidate against hydatid disease 

H. Alsakee1 
1Hawler Medical University, College of Medicine, Microbiology, Erbil, Iraq 

Background and Objective: Ehinococcosis is a zoonotic disease caused by the larval stage of the tapeworm 
Echinococcus granulosus. Glutathione S transferases (GST) are a group of multifunctional proteins encoded 
by a multi-gene family. They perform functions ranging from catalyzing the detoxification of electrophilic 
compounds to protect against peroxidative damage. However, effectiveness of Echinococcus granulosus 

GST as vaccine candidate has not yet been tested against hydatid disease. The present study is an 
experimental trial to use GST as vaccine candidate against hydatid infection in mice. 
Methods: Ovine hydatid cysts were aseptically punctured and hydatid fluid containing protoscoleces (PS) 
was aspirated. PS were washed thrice with 0.15 M PBS pH 7.2 and assessed for the viability by methylene 
blue (0.05 %) exclusion. PS with viability of more than 95%, were suspended in three volumes of lysis 
buffer and sonicated for two periods of 15 seconds, separated by a 10 seconds cooling period. GST was 
purified on sephadex G 150 column. Four groups of Balb/c mice (each of 20 animals) were immunized 
subcutaneously with 25 μg, 50 μg, 75 μg and 100 μg of purified GST diluted in 100 μl of 0.15 M PBS (pH 
7.2) plus 100 μl of Freund,s complete adjuvant (FCA) for first immunization. Second immunization was 
performed four weeks later with the same preparations except that FCA was replaced by Freund’s 
incomplete adjuvant (FIA). Four weeks after the last immunization, blood samples were collected from 
four mice of each group for lymphocyte transformation response, total leucocyte count and assessment of 
liver and renal functions. Remaining mice challenged intra- peritoneal with 2000 viable PS. All mice were 

necropsied90 days after infection and the internal organs were carefully examined for the site, number 

and size of secondary hydatid cysts. Three groups of mice were utilized as positive, negative and adjuvant 
controls. 
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Results: the study showed considerable protection (75%) and reduction (98.2%) in mice immunized with 
75 μg of the enzyme. No significant differences were observed in total leukocyte number and in functions 
of the liver and kidney in all immunized groups as compared to control negative group. However, 
lymphocyte transformation response was highly significantly (P< 0.001) increased. 
Conclusions: it can be concluded from the results that immunization of mice with 75μg of native 
protoscoleces GST conferred considerable protection against hydatid infection in mice. 
 
P IMM 2 

Besnoitia besnoiti infections activate primary bovine endothelial cells and promote PMN adhesion and 

NET formation under flow condition 

P. Maksimov1,2, C. Hermosilla2, S. Kleinertz2,3, J. Hirzmann2, A. Taubert2 
1Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of Epidemiology, NRL for 

Echinococcosis, Greifswald - Insel Riems, Germany 
2Justus Liebig University Giessen, Institute of Parasitology, Biomedical Research Center Seltersberg, Gießen, 

Germany 
3University of Rostock, Aquaculture and Sea-Ranching, Faculty of Agricultural and Environmental Sciences, 

Rostock, Germany 

Besnoitia besnoiti is an obligate intracellular and emerging coccidian parasite of cattle that mainly infects 
host endothelial cells during acute infection. Given that endothelial cells represent a highly 
immunoreactive cell type we here analyzed innate immune reactions of B. besnoiti-infected primary 
bovine umbilical vein endothelial cells (BUVEC). Therefore, the gene transcription of adhesion molecules 
(ICAM1, VCAM1, P- and E-selectin), chemokines (CXCL1, CXCL8, CCL2, CCL5), IL-6, GM-CSF, iNOS and COX-2 
was analyzed. Furthermore we determined the adhesion of polymorphonuclear granulocytes (PMN) onto 
infected BUVEC and looked for the formation of “Neutrophil extracellulars Traps” (NETs) under flow 
conditions. B. besnoiti infections significantly activated BUVEC since the gene transcripts of all adhesion 
molecules and immunomodulatory molecules under investigation were up-regulated during in vitro 

infection when compared to non-infected controls. Overall, the highest up-regulation of most transcripts 
was observed at 12 h p. i. Enhanced adhesion molecule expression in infected host cells was confirmed by 
PMN adhesion assays. Thus, significantly increased PMN adhesion was measured on B. besnoiti-infected 
BUVEC layers at 24 h p. i. Furthermore, we were able to illustrate NETosis being performed by PMN 
following adhesion to B. besnoiti-infected BUVEC layers. 
The present study shows that B. besnoiti infections of primary BUVECs induce a cascade of pro-
inflammatory reactions and triggers early innate immune responses which may be of relevance in the in 

vivo situation. 
 
P IMM 3 

Contribution of parasite and host diversity to malaria transmission in Ghana 

A. C. LO1, L. Amoah1, B. Gyan1, B. Faye2, P. Milligan3, O. Gaye2, K. Koram1 
1Noguchi Memorial Institute for Medical Research, Immmunolgy, Accra, Ghana 
2Cheikh Anta Diop University, Parasitology, Dakar, Senegal 
3London School of Hygiene and Tropical Medicine, Epidemiology, London, Great Britain 

The transmission of malaria parasites depends on the presence of the sexual stages (gametocytes) of 
Plasmodium falciparum in the blood. The probability of establishing an infection in the mosquito depends 
on several factors including the densities of male and female gemotcytes as well as their sex ratio. These 
factors are therefore important determinants of the fitness of P.falciparum. The availability of functional 
antibodies against gametocyte antigens including Pfs48/45 and complement dependent Pfs230 and other 
sexual stage antigens can neutralize and / or prevent the further development of these sexual stage 
parasites into infectious sporozoites. Some cytokines, Nitric oxide and complement have also been found 
to influence gametocyte development and infectiousness. This then makes it interesting to determine how 
gametocytes are rendered infectious as well as understand the dynamics of the development of 
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transmission blocking antibodies which are developed against these gametocytes and also better 
understand how these work together to cause malaria trasnmission. 
We intend to compare the prevalence of gametocytes and transmission blocking antibodies against 
Pfs48/45 and Pfs230 in two areas with different malaria transmission intensities, Obom, with high 
transmission intensity and Asutsuare, with low transmission intensity. We will also measure and determine 
the diversity of factors such as complement, NO and cytokines which also influence malaria transmission. 
 
P IMM 4 

CD39 and CD73 show differential expression on CD4+ and CD8+ T cells during the experimental malaria 

infection  

R. I. Grote-Gálvez1, T. Jacobs1 
1Bernhard-Nocht-Institut for Tropical Medicine, Immunology, Hamburg, Germany 

During the blood stage of malaria infection large amounts of ATP are released, mainly from infected 
erythrocytes, in response to stress, hypoxia, numerous cytoskeletal changes and lysis. 
Adenosintriphosphat (ATP) serves as the danger signal molecule when elicited in the extracellular space. 
By the enzymatic activity of CD39 and CD73, proinflammatory ATP is cleaved into ADP, AMP and finally 
adenosine, which has a strong anti-inflammatory and immunosuppressive effect. Thus, CD39 and CD73 are 
central and dynamic players of the purinergic signaling pathway, regulate immune homeostasis by 
exerting immunosuppressive effects on T cells. T cells play a pivotal role in the successful elimination of 
parasites during malaria but also contribute significantly to the development of immunopathology. In our 
model of experimental cerebral malaria with Plasmodium berghei ANKA (PbA) in mice, the expression 
levels of CD39 and CD73 were significantly changed during infection. Using flow cytometry analysis, five 
distinct CD39/CD73 populations were characterized on T cells. The canonical regulatory T cells with a high 
expression of CD39, CD73 and the transcription factor Foxp3 were assigned to two populations. The other 
three populations were found within the conventional CD4+Foxp3- T cells. The CD39+ populations showed 
significantly increase expression while CD73 showed a reduced expression in CD4+ as well as in effector 
CD8+ T cells. Further experiments in vitro showed that these CD39+ CD73- T cell populations were able to 
produce pro-inflammatory cytokines such as IFNγ after stimulation. We postulate that an excessive loss of 
CD73 on CD4+ and CD8+ T cells during PbA infection impairs the adenosine production by the purinergic 
signaling pathway and leads to excessive activation of the immune system and promotes the pathology of 
cerebral malaria. CD39 induction on activated T cells may represent a protective mechanism against ATP 
induced apoptosis during strong inflammation. 
 
P IMM 5 

Plasmodium falciparum blood stages acquire factor H family proteins to evade destruction by human 

complement 

A. Flammersfeld1,2, T. F. A. Rosa1,2, C. J. Ngwa1,2, M. Kiesow1,2, R. Fischer2,3, P. F. Zipfel4, C. Skerka4, G. 
Pradel1,3 
1RWTH Aachen University, Cellular and Applied Infection Biology, Aachen, Germany 
2RWTH Aachen University, Institute for Molecular Biotechnology, Aaachen, Germany 
3Fraunhofer Institute for Molecular Biology and Applied Ecology, Aaachen, Germany 
4Hans Knöll Institute, Department of Infection Biology, Jena, Germany 

The human complement system represents the first line defence of innate immunity against invading 
pathogens. During pathogen and host co-evolution, many pathogenic organisms have developed the 
ability to evade complement attack by binding complement regulators such as factor H (FH), C4-binding 
protein or vitronectin. In a recent study we showed that in the mosquito vector, the malaria parasite 
Plasmodium falciparum binds FH from the blood meal to inactivate complement factor C3b, thereby 
protecting the emerging gametes from complement-induced lysis. In consequence, binding of FH assures 
successful sexual reproduction and transmission from the human host to the mosquito. We now show that 
the human complement system represents also a serve threat for the replicating blood stages of P. 
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falciparum, with C3b accumulation on the surfaces of intraerythrocytic schizonts and reinvading 
merozoites. C3b accumulation initiates terminal complement complex formation, in consequence resulting 
in blood stage lysis. To protect themselves from complement-mediated lysis, the parasites recruit FH as 
well as related proteins FHL-1 and CFHR-1 to their surfaces. Binding of FH is knob-independent and 
mediated via two contact sites involving CCP modules 5 and 20. Antibody-mediated blockage of FH-
protection results in significantly impaired blood stage replication, indicating that acquisition of FH family 
proteins is an important mechanism of the Plasmodium falciparum parasites to protect themselves from 
attack by the alternative pathway of human complement. 
 
P IMM 6 

Functional characterisation of Th2/1 hybrid CD4+ T cells induced in parasite infections 

N. Affinass1, C. Bock1, S. Rausch1, S. Hartmann1 
1Freie Universität Berlin, Berlin, Germany 

Introduction: Helminth infections and tick infestations lead to the development of strongly biased T helper 
type 2 (Th2) responses in the mammalian host. Recently we showed that a significant fraction of CD4+ T 
helper cells differentiates into a bifunctional Th2/Th1 hybrid phenotype in nematode infected mice. These 
cells co-expressed the lineage-defining transcription factors of Th2 and Th1 cells, GATA-3 and T-bet, as well 
as the signature cytokines IL-4 and IFN-g. New data suggest that tick infestations lead to poor Th2/1 
responses. 
Objectives: We aim to 1) assess the necessities for the instruction of cTh2 and Th2/1 hybrids in different 
parasitic infections, 2) characterize the functionality of Th2/1 cells in different compartments and 3) assess 
the stability, protective efficiency and immunopathological potential of cTh2 and Th2/1 upon adoptive 
transfers and nematode challenge infections. 
Materials & Methods: C57BL/6 mice were infected with the small intestinal nematode Heligmosomoides 

polygyrus or the tick Ixodes ricinus. Local and systemic cTh2 and Th2/1 responses and their functionality in 
terms of effector cytokine expression were surveyed by flow cytometry. T-bet reporter mice were 
assessed for their eligibility for FACS sorting of cTh2 and Th2/1 cells from nematode infected mice. 
Results: Compared to nematode infected mice, mice infested by ticks display a more clear-cut cTh2 
response with poor Th2/1 hybrid instruction. During enteric nematode infections, GATA-3+T-bet+ hybrids 
isolated from lymphoid organs readily produce IFN-g while hybrids from the small intestine shut down IFN-
g expression. Furthermore, IL-4, IL-13 and IL-5 competent cells differ dramatically in their potential to 
coexpress IFN-g. Infecting T-bet reporters enables us to sort pure T-bet-T1/ST2+ cTh2 and T-bet+T1/ST2+ 
Th2/1 hybrids for adoptive transfers. 
Conclusion: Nematode and tick infections differ in the resulting Th2 responses. Studies assessing the 
involvement of local APC and cytokine milieus in the differential Th2/1 hybrid instruction and effector 
competence in nematode and tick infections as well as their role in mediating protection and 
immunopathology are under way. 

Figure 1 
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P IMM 7 

Leishmania survival within neutrophils: exploiting anti-inflammatory pathways 

N. Salei1, T. Laskay1 
1University of Lübeck, Clinic of Infectiology and Microbiology, Lübeck, Germany 

The main goal of Leishmania parasites is to establish residence in long-living cells such as macrophages 
without triggering immune responses. However, first cells that encounter Leishmania are neutrophils. It 
was shown that Leishmania parasites can survive within neutrophils, but the mechanisms behind are still 
elusive. Previous findings have demonstrated that human neutrophils can engulf apoptotic cells abundant 
at the site of infection. Importantly, engulfment of apoptotic cells by phagocytes, such as macrophages, 
serves as a strong anti-inflammatory stimulus leading to downregulation of anti-microbial effector 
functions. Therefore, we hypothesized that L. major exploits the capacity of neutrophils to uptake 
apoptotic cells in order to shut-down pro-inflammatory pathways and facilitate its own survival. 
We demonstrated that human neutrophils infected with L. major in vitro show enhanced capacity to 
engulf apoptotic cells. This was associated with increased expression of the receptors involved in 
phagocytosis of apoptotic cells (CR1, CR3) on the neutrophil surface. To test which molecular pathways are 
modulated by apoptotic cells, we studied the signaling pathway downstream of TNF-R1 commonly 
activated upon Leishmania infection. We observed that phagocytosis of apoptotic cells by neutrophils 
down-regulates the phosphorylation of the kinases p38 MAPK and PKC involved in activation of NADPH 
oxidase and hence ROS production. We could show that uptake of apoptotic cells by neutrophils leads to 
reduced TNFα-induced ROS production. Finally, by using the limiting dilution assay, we could show that 
three times more parasites survive in neutrophils exposed to apoptotic cells than in the absence of 
apoptotic cells. These in vitro findings strongly support the view that Leishmania promotes its own survival 
within neutrophils by down-regulating critical anti-microbial functions, such as the oxidative burst, by 
promoting engulfment of apoptotic cells. 
 
P IMM 8 

Innate immune cells are sufficient to control an intracellular protozoan parasite of the large intestinal 

epithelial barrier 

J. Stange1, J. Guedes1, A. A. Kühl2, M. Veldhoen1 
1The Babraham Institute, Laboratory for Lymphocyte Signalling and Development, Cambridge, Great 

Britain 
2Charité, Institute of Pathology, Berlin, Germany 

At the epithelial barrier site of the intestine our body comes into intense contact with a large variety of 
environmental cues, which influence the immune system. Research on the mechanisms of the interaction 
of host, commensal microbiota and environmental stimuli, like invading pathogens and dietary 
components, is receiving growing attention. To dissect these processes, our models of choice are parasites 
of the genus Eimeria. Coccidiosis has a significant economic impact on animal husbandry. Furthermore, 
Eimeria spp. are related to important human pathogens like Toxoplasma gondii, Plasmodium spp. and 
Cryptosporidium parvum. In contrast to the latter, Eimeria spp. are host specific and, uniquely, even 
specific for different parts of the host intestine. Of the two murine parasites of our choice, Eimeria 

falciformis infects epithelial cells of the crypts of caecum and upper colon, while Eimeria vermiformis is 
restricted to the distal parts of the small intestine - jejunum and ileum. We are utilizing these two parasite 
species to dissect the mucosal immune response in the large and small intestine, respectively. In 
particular, we are interested in the mechanisms that lead to limitation of parasite replication and / or 
regulation of the local immune response to reduce immunopathology. Whereas replication of the small 
intestinal parasite E. vermiformis is controlled by T cells, our new data show that the innate immune 
system is sufficient to control infections with the large intestinal species E. falciformis. The absence of cells 
of the adaptive immune system in Rag2-/- mice has no effect on parasite replication and pathology. 
Additional deficiency in IL-2 receptor common gamma chain signalling leads to highly increased parasite 
load and severe pathology. We are dissecting the specific mechanisms that facilitate parasite control and 
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limitation of infection-induced pathology, e.g. by bone marrow chimeras, adoptive transfers and the use of 
depleting antibodies. Research on these natural, site-specific and self-limiting infections can be of great 
value towards a better understanding of host-pathogen interactions at the mucosal barrier surfaces of the 
different intestinal compartments as well as for the development of novel strategies for the control of 
coccidiosis. 
 
P IMM 9 

Eosinophils guard compartmentalization of immune responses during intestinal infection 

J. Strandmark1, S. Hartmann1, S. Rausch1 
1Freie Universität Berlin, Institute of Immunology, Berlin, Germany 

Background: Eosinophilia is a hallmark of helminth infections. Recently it has been shown that eosinophils 
contribute to pulmonary Th2 induction and play a pivotal role in maintenance of IgA-producing plasma 
cells in the intestine. Whether they also affect the Th2 and antibody responses in enteric parasite 
infections has not been investigated. Here we assessed their role during infection with a small intestinal 
nematode. 
Materials & Methods: Eosinophil-deficient ΔdblGATA-1 and wild type mice were infected with the Th2-
inducing small intestinal nematode Heligmosomoides polygyrus. Th2-deveveloment, germinal centre 
reactions and the relative abundance of IgG1+ and IgA+ B-cells was assessed in Peyer’s patches and 
mesenteric lymph nodes by flow cytometry and serum antibody titres were quantified by ELISA. RT-qPCR 
was used to detect early gene expression of tissue derived cytokines in the small intestine.  
Results: Eosinophil deficiency led to significantly augmented GATA-3 and IL-4 expression by CD4+ T cells 
during acute infection, a finding strictly limited to Peyer’s patches. Increased IL-4 production was 
particularly evident in CXCR5+PD-1+ T-follicular helper cells. Infected eosinophil-deficient mice displayed 
elevated IgG1 serum levels compared to wild type mice and germinal centre (GC) B cells in the Peyer’s 
patches of infected ΔdblGATA-1 mice predominantly switched to IgG1 production while wild type mice 
successfully maintained a sizeable IgA+ GC B cell population. Increased Peyer’s patch Th2 responses in 
eosinophil deficient mice followed augmented intestinal production of TSLP. Finally, parasite fecundity was 
significantly impaired in worms that developed in ΔdblGATA-1 mice. 
Conclusion: Our results suggest a novel role for eosinophils whereby they limit immune responses to 
intestinal pathogens in the Peyer’s Patches, thus ensuring IgA production is maintained. 
 
P IMM 10 

In silico Prediction of Immunogenic T Cell Epitopes of Leishmania donovani GP63 Protein: an Alternative 

Approach for Anti-parasite Vaccine Development 

M. Elfaki1, A. De Groot2,3, A. Gutierrez2, B. Younis1, R. Tassone3, F. Terry3, A. Musa1, A. Elhassan1, E. Khalil1 
1University of Khartoum, Institute of Endemic Diseases, Pathology and Clinical Immunology, Khartoum, 

Sudan 
2Institute for Immunology & Informatics, University of Rhode Island, Providence, Rhode Island, United 

States 
3EpiVax, Inc., Providence, Rhode Island, United States 

Visceral leishmaniasis (VL) is a major parasitic childhood disease in sub-Saharan Africa. Expensive and toxic 
anti-leishmanial drugs are current control methods. Safe, effective and cheap vaccines are potentially 
powerful strategies to control VL. Traditional vaccine development techniques have failed to deliver an 
effective vaccine. Leishmania vaccine development may benefit from immunoinformatics tools. This paper 
describes an improved in silico prediction method for immunogenic Leishmania donovani-GP63 T cell 
epitopes as VL candidate vaccines. Using the EpiMatrix algorithm, the amino acid sequence of L. Donovani 

donovani GP63 protein (GenBank accession: ACT31401) was screened for putative T cell cluster epitopes 
that would bind to the most common HLA class II alleles among at-risk populations. Nine epitopes were 
initially identified using EpiMatrix. Based on cluster score, number of EpiMatrix hits, hydrophobicity, and 
number of EpiBars (an EpiBar is a 9 amino acid frame predicted to bind at least 4 different HLA molecules), 
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four peptides (P1-P4) were selected for synthesis. In a proof of concept study, blood samples from 
consenting healthy, leishmanin skin test (LST) reactive and non-reactive volunteers were stimulated and 
IFN-γ, IL-4, and IL-10 were measured. IFN-γ and IL-4 levels were similar in both groups. However, mean IL-
10 levels were significantly reduced in LST reactive individuals. To evaluate whether cross-reactivity with 
the human genome (HG), the human gut microbiome (HM) and common human pathogens (HP) was 
responsible for these differences, the sequences of the evaluated peptides were screened using 
JanusMatrix. One of the peptides (P1), which increased IL-10 in the LST reactive volunteers, showed high 
cross-reactivity with HG, suggesting that P1 might induce a regulatory immune response in humans. In 
conclusion, immunoinformatics tools provide a promising alternative approach for anti-parasite vaccine 
development. Data obtained can be used in the development of epitope-based Leishmania vaccine. 
Keywords: T cell epitopes, HLA class II alleles, regulatory T cell epitope, visceral leishmaniasis, EpiMatrix. 
 
P IMM 11 

A Trichuris suis secretory protein interferes with murine experimental airway hyperreactivity 

K. Balster1, F. Ebner1, A. Vetter1, S. Hartmann1 
1Institute of Immunology, Freie Universität Berlin, Department of Verterinary Medicine, Berlin, Germany 

Introduction: The intestinal nematode Trichuris suis naturally infects pigs and administration of T. suis ova 
(TSO) was suggested as novel therapy for immune mediated diseases. Previous studies of our group 
demonstrated the immunomodulatory potential of T. suis larval excretory/secretory (E/S) products in a 
murine model of ovalbumin (OVA) induced airway hyperreactivity. Thereby, repetitive treatments with 
larval T. suis E/S products led to reduced airway hyperreactivity and suppressed Th2 cytokine responses in 
the lung of mice challenged with OVA. 
Objectives: In the current study we aimed to identify single immunomodulatory molecules of larval T. suis 
E/S and investigated their therapeutic potential in murine airway hyperreactivity model. 
Methods: Via mass spectrometry T. suis larval E/S products were analyzed to identify signal-peptide-
containing proteins. Subsequently, identified proteins were cloned into the genome of the protozoa 
Leishmania tarentolae and eukaryotically expressed. Treatment efficacy of recombinantly expressed T. suis 
proteins was evaluated in the allergic airway hyperreactivity mouse model. 
Results: First data suggest that out of six recombinantly expressed and in the disease model analyzed T. 

suis E/S proteins one protein (TsES1) significantly suppressed airway hyperreactivity. This influence was 
associated with reduced infiltration of inflammatory cells in the lung, and decreased lung IL-4 and IL-5 
levels. Homology based protein structure modelling predicts a chitinase function for the T. suis E/S protein 
effective against asthma. Current studies focus on the detailed analyses of the immunomodulatory 
potential and mode of action of TsES1. 
Conclusion: In summary, out of six T. suis larval E/S proteins one recombinantly expressed protein showed 
significant potential to interfere with murine airway hyperreactivity. 
 
P IMM 12 

The role of OTUB1 in Dendritic Cells during Toxoplasmosis 

F. Mulas1, S. Song1, X. Wang1, M. Deckert2, M. Naumann3, D. Schlüter1 
1Otto-von-Guericke University, Microbiology and Medical Hygiene, Magdeburg, Germany 
2University Hospital Cologne, Neuropathology, Cologne, Germany 
3Otto-von-Guericke University, Experimental Internal Medicine, Magdeburg, Germany 

Dendritic cells (DCs) are fundamental to control Toxoplasma (T.) gondii infection, and mice deficient of DCs 
fail to survive and to control infection. One important function of DCs in T. gondii infection is the 
production of interleukin (IL) -12, which induces interferon (IFN) -γ production of NK and T cells. In 
infected cells IFN-γ mediates the production of parasiticidal effector molecule including IDO, iNOS, IGTPs 
and GBPs. IL-12 production by DCs is largely dependent on the NF-κB pathway and OTUB1, a 
deubiquitinase, is thought to be an important regulator of NF-κB signaling. To study the DC-specific 
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function of OTUB1 in toxoplasmosis, we generated CD11c-Cre OTUB1flox/flox mice and infected them with T. 

gondii. 
Compared to OTUB1flox/flox control mice, OTUB1-deficient DCs had a compromised ability to produce IL-12 
upon T. gondii infection both in vitro and in vivo. Consequently, IFN-γ production of NK and T cells was 
significantly reduced in CD11c-Cre OTUB1flox/flox mice. The reduced production of protective cytokines 
resulted in a significantly higher parasite load in CD11c-Cre OTUB1flox/flox DCs, which transported the 
parasite to numerous organs including the brain. Ultimately, the impaired parasite control of CD11c-Cre 
OTUB1flox/flox mice resulted in an enhanced mortality. 
Conclusively, this study shows that DCs-specific OTUB1 in is indispensable for the induction of a protective 
immune response and survival of toxoplasmosis. 
 
P IMM 13 

NK cells promote Litomosoides sigmodontis development and embryogenesis 

A. Ehrens1, J. Ajendra1, B. C. Buerfent1, S. J. Frohberger1, A.- L. Neumann1, W. Stamminger1, J. Surendar1, A. 
Hoerauf1,2, M. P. Hübner1 
1University clinic of Bonn, Institute of Medical Microbiology, Immunologogy and Parasitology, Bonn, 

Germany 
2German Centre for Infection Research (DZIF), Bonn, Germany 

NK cells are cytotoxic lymphocytes of the innate immune system and are recruited very early to the site of 
infection. By mediating cytotoxic effects and producing cytokines they contribute to protective immune 
responses during viral, bacterial, and parasitic infections. Using the rodent filarial nematode Litomosoides 

sigmodontis we expanded previous work from our Institute that demonstrated an increased worm burden 
in NK cell depleted mice. In the present study we investigated whether NK cells are implemented in the 
filarial development and embryogenesis in susceptible BALB/c mice. Depletion of NK cells was started 
during the molting phase into adult worms by intrathoracic injections of anti-Asialo-GM1 antibody 28, 35 
and 42 days post infection. Analysis of worm burden, worm length and embryogenesis was performed 49 
days post infection, a time point immediately before microfilaremia starts. Depletion of NK cells resulted in 
an increased adult worm burden confirming our previous findings. Female and male adult worm length 
were significantly reduced by NK cell depletion compared to isotype treated controls. Embryograms of 
female adult worms of anti-asialo-GM1 and isotype treated mice further demonstrate that depletion of NK 
cells significantly reduced the number of eggs, morulae, and pretzel stages, suggesting a delayed 
embryogenesis in the absence of NK cells. Flow cytometric analysis of the thoracic cavity, the site of adult 
worm residence, further revealed that the depletion of NK cells correlated with an increased expression of 
RELMα in macrophages, indicating a stronger induction of alternatively activated macrophages. Ongoing 
experiments are now investigating whether depletion of NK cells affects the prevalence of microfilaremia 
and microfilariae loads and whether the absence of alternatively activated macrophages in LysM Cre IL-4R 
fl/fl mice impairs filarial development and microfilaremia. 
This study demonstrates that NK cells are a driving force of filarial elimination and mediate an increased 
selective pressure on filariae, enhancing filarial development, worm growth as well as embryogenesis. 
 
P IMM 14 

Immune response to P.berghei ANKA and infection outcome are moesin independent 
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Poster Session II: Molecular genetics 

 
P MOL 1 

Ixodes ricinus Ticks in Norway - Genetically Distinct Population from Continental Europe 

E. Galdikaitė-Brazienė1, A. Paulauskas1, J. Radzijevskaja1, A. Slettan2, L. Korslund2 
1Vytautas Magnus university, Department of Biology, Kaunas, Lithuania 
2University of Agder, Kristiansand, Norway 

Ixodes ricinus tick is the most widely spread tick species in Europe and is involved in the transmission of a 
number of diseases to animals and humans. The application of molecular markers to the study of ticks has 
recently yielded new insights into their population structures and taxonomic relationships. Ticks were 
collected from costal area of Southern Norway from rodents and vegetation. Genetic diversity among I. 

ricinus tick larvae have been investigated using sequence analysis of mitochondrial DNA control region, 
16S rRNA and cytb genes and combined with sequences available from GenBank. Although the overall 
level of nucleotide diversity was low, investigated populations of I.ricinus showed considerable haplotype 
diversity. Phylogenetic analysis according to cytb and 16S rRNA genes did not show significant differences 
in the genetic structure among investigated European populations of I.ricinus. However control region 
clearly demonstrate that I. ricinus ticks from Baltic countries and Norway form distinct populations. 
 
P MOL 2 

Role of the conserved co-chaperone Aha1 in the Leishmania life cycle. 

K. Bartsch1, V. Sattler1, A. Homback-Barrigah1, J. Clos1 
1BNITM, Hamburg, Germany 

The cellular stress response in Leishmania is regulated at post-transcriptional levels, i.e. protein synthesis 
and post-translational modifications and is linked closely to life cycle control [1]. A pivotal role in these 
processes is played by the essential molecular chaperone HSP90. During the maturation and activation of 
client proteins HSP90 interacts with several co-chaperones, most of which are represented in Leishmania 
too. One of these is Aha1, the activator of the HSP90 ATPase1, which is conserved throughout the phyla 
[2]. As described previously in yeast [3], SUMOylation of HSP90, a post-translational modification, recruits 
Aha1 to HSP90. A mutation in a suspected SUMOylation site in the L. donovani HSP90 (K176R) completely 
abrogates the growth of promastigotes. Interestingly, the simultaneous over expression of Aha1 can 
rescue the phenotype resulting in viable parasites. So far, no direct interaction between HSP90 and Aha1 
could be detected by co-immunoprecipitation, suggesting a rather transient interaction. We generated 
viable Aha1 null mutants of L. donovani proving that Aha1 is not essential for L. donovani promastigotes. 
However, the null mutants show increased sensitivity to protein folding stress. A comprehensive 
phenotypic analysis of the Aha1 null mutants will be completed shortly and provide us with insights into 
the role of this co-chaperone in the Leishmania life cycle. 
1.Hombach and Clos, Parasitology, 2014. 141(9): p. 1156-66. 
2.Rehn and Buchner, Subcell Biochem, 2015. 78: p. 113-31. 
3.Mollapour, M. et al., Mol Cell, 2014. 53(2): p. 317-29. 
 
P MOL 3 

Small heat shock proteins in Leishmania 

J. Eick1, A. Hombach-Barrigah1, L. Lee1, J. Clos1 
1Bernhard Nocht Institut, Hamburg, Germany 

Small heat shock proteins are molecular chaperones and share a conserved α-crystallin domain (ACD). 
There are three ACD proteins in Leishmania spp. The HSP90 co-chaperone P23 protects parasites against 
HSP90 inhibitors, e.g. geldanamycin and radicicol [1]. The structurally related HSP23 is essential for 
thermotolerance and intracellular survival of the parasite [2].  
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The third ACD protein in Leishmania, HSP20, has not been investigated so far. We were able to generate 
HSP20 null mutants by homologous recombination. These HSP20-/- mutants are shown to be viable both as 
promastigotes and as intracellular amastigotes in mouse macrophages, indicating that HSP20 plays a 
different and less crucial role than the related HSP23. A comprehensive phenotype analysis of the HSP20-/- 
null mutants and a biochemical characterisation of HSP20 are now in progress, completing our knowledge 
of small heat shock proteins in Leishmania spp. 
1 Hombach et al., Cell Stress and Chaperones, 2015. 20(4): p. 673-85.  
2 Hombach et al., Journal of Cell Science, 2014. 127: p. 4762-4773. 
 
P MOL 4 

Genotyping Echinococcus granulosus from dogs and Jackals in Caspian Sea area, northern Iran 

M. Sharbatkhori1, S. Gholami2, H. Jahandar2, M. Abastabar2, A. S. Pagheh2, I. Mobedi3 
1Golestan University of Medical Sciences, Laboratory Sciences Research Center, Gorgan, Iran, Islamic 

Republic Of 
2Mazandaran University of Medical Sciences, School of Medicine, Department of Parasitology & Mycology, 

Sari, Iran, Islamic Republic Of 
3Tehran University of Medical Sciences, School of Public Health, Department of Parasitology & Mycology, 

Tehran, Iran, Islamic Republic Of 

Introduction: Cystic (or unilocular) echinococcosis is an important zoonotic infection caused by the dog 
tapeworm, Echinococcus granulosus. Investigating the genetic composition of E. granulosus populations 
has significant implications for epidemiological studies and disease control. 
Objective: The aim of the present study was genotyping of Echinococcus granulosus isolates from dogs and 
jackals in Mazandaran province, northern Iran, using partial sequence of the mitochondrial cytochrome c 
oxidase subunit 1 gene (cox1). 
Materials & Methods: fifteen E. granulosus isolates were collected from stray dogs and jackals found in 
the region south of the Caspian Sea in northern Iran. After morphological study, the isolates were 
genetically characterized using consensus sequences (366bp) of the cox1 gene. Phylogenetic analysis of 
cox1 nucleotide sequence data was performed using a Bayesian Inference approach. 
Results: Three different Echinococcus morphology types and four different sequences were observed 
among the isolates. Two genotypes [G1 (66.7%) and G3 (33.3%)] were identified among the isolates. The 
G1 sequences indicated three sequence profiles. One profile (Maz1) had 100% homology with reference 
sequence (AN: KP339045). Two other profiles, designated Maz2 and Maz3, had 99% homology with the G1 
genotype (ANs: KP339046 and KP339047). A G3 sequence designated Maz4 showed 100% homology with 
a G3 reference sequence (AN: KP339048). 
Conclusion: The occurrence of the G1 genotype of E. granulosus sensu stricto as a frequent genotype in 
dogs is emphasized. This study established the first molecular characterization of E. granulosus in the 
province. 
 
P MOL 5 

Investigation of genetic diversity of Dermacentor reticulatus ticks in Europe using microsatellite genetic 

markers 

M. Galdikas1, A. Paulauskas1, J. Radzijevskaja1, E. Galdikaitė-Brazienė1, V. Mažeika1, M. Stanko2, B. Petko2, 
G. Karbowiak3 
1Vytautas Magnus university, Department of Biology, Kaunas, Lithuania 
2Institute of Parasitology, Košice, Slovakia 
3Polish Academy of Sciences, Warszawa, Poland 

Dermacentor reticulatus ticks are important vectors of tick-borne diseases in humans, livestock and wild 
animals in Europe. Geographic distribution of these ticks is fragmented, usually divided into two groups: 
Western Europe and Eastern Europe with extension to Asia. In this study we applied fourteen 
microsatellite markers previously developed for D. variabilis, D. albipictus and D. andersoni in USA. All loci 
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amplified with varying success in D. reticulatus, and six of them were selected for further analyses, based 
on reliable amplification of the expected fragment length and presence of polymorphism. Polymorphic 
microsatellites were further characterized in 173 adult D.reticulatus individuals collected from 17 locations 
along the distribution range of D. reticulatus in Eastern (Latvia, Lithuania, Eastern Poland, Slovakia, Croatia 
and Ukraine) and Western Europe (Spain and Czech Republic), using capillary electrophoresis.  
Results of analysis showed that most of the molecular variability is contained within populations, and that 
populations cluster together similarly to known geographic distribution. All unique alleles were found in 
Spain and Czech Republic populations. Bayesian-clustering and PCoA analyses showed two genetic groups 
of D. reticulatus ticks: Western Europe and Eastern Europe. Eastern Europe group showed no evidence of 
clusterization according to geographical distribution patterns with low molecular variability between 
populations. Low genetic differences between Lithuanian, Latvian, Poland and Slovak populations of D. 

reticulatus show close relatedness among these populations. 
 
P MOL 6 

Evaluation of molecular and proteomic methods for comprehensive species identification of 

Cyathostomines 

C. Bredtmann1, J. Murugaiyan2, T. A. Kuzmina3, J. Krücken1, G. von Samson -Himmelstjerna1 
1Freie Universität Berlin, Institute for Parasitology and Tropical Veterinary Medicine, Berlin, Germany 
2Institut für Tier-und Umwelthygiene, Berlin, Germany 
3Department of Parasitology I.I. Schmalhausen Institute of Zoology, Kyiv, Ukraine 

Introduction: Equines including zebras and donkeys are infected with gastrointestinal nematodes of the 
subfamily cyathostominae. This subfamily is comprised of more than 50 species, which are currently only 
reliably distinguished to the species level by faint morphological details of the adults requiring expert 
knowledge. Eggs and larvae are indistinguishable. Due to their ubiquitous prevalence, the potential lethal 
cyathstominosis and increasing reports of anthelmintic resistance, cyathostomins are currently seen as the 
most important equine parasites.  
Objectives: The study aims to establish molecular and proteomic approaches for cyathostomin species 
delineation. Results of this study can be used to perform a multi-locus-phylogenetic analysis. Identification 
of species-specific mass spectrometry peak patterns will allow species diagnosis of adult and later larval 
and eventually even egg stages to consequently be able to determine the composition of equine 
cyathostomine populations. 
Materials & Methods: Adult cyathostomines were collected from the gastrointestinal content of horses. 
The worm species and their sex were morphologically identified. For the proteomic approach, worms were 
homogenized, the extracted proteins were spotted and mass spectrometry measurements were carried 
out using Microflex LT (MALDI TOF MS) in a broad m/z range (2000-20000). The debris of the 
homogenization was used for DNA isolation and for PCR targeting the ITS-2 and 28S rRNA gene. 
Results: Using this extraction protocol, MALDI-TOF MS spectra for female and male adult stage 
cyathostomes and PCR products of the same individual worm could be obtained. Initial results already 
revealed different MALDI-TOF MS spectra and ITS-2 sequences for different specimen of the same 
morphospecies. Furthermore, considerable differences to some sequence entries in GenBank were 
identified. 
Conclusion: The complementary use MALDI-TOF MS and PCR, was positively evaluated for cyathostomin 
species characterizations. Establishing a MALDI spectra database will be helpful for rapid species 
identification of cyathostominae. Furthermore the current results confirm that the morphological species 
identification is not sufficient. Cryptic species can be confirmed once molecular and proteomic methods 
have been fully implemented.  
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Poster Session II: Parasitic helminths 

 
P HEL 1 

Comparison between protoscolicidal effect of artemisinin derivatives and Albendazole on Echinococcus 

granolosus Protoscoleces in Vitro 

F. Ghaffarifar1, F. Mohammadnejad1, A. Dalimi1, Z. Mohammad Hassan1, F. Khoshzaban 1 
1Tarbiat Modares University, Parasitology, Tehran, Iran, Islamic Republic Of 

Introduction: Hydatidosis is an important parasitic disease both in human and domestic animals. Many 
scolicidal agents are not safe and effective due to their side effects. The aim of the present work was to 
evaluate the in vitro efficacy of the artemether, artemisinin, albendazole and drug combinations against 
Echinococcus granulosusus protoscoleces. 
Method: Echinococcus granulosus protoscoleces were aseptically removed from liver hydatid cysts from 
sheep. Drugs were used at the following final concentrations: 1, 2.5, 5, 10, 25, 50, 100 and 200μg/ml for 15 
days. Viability of protoscoleces was confirmed by Eosine 0.1%. 
Results: In this case, the protoscolicidal effect of artemether and its combinations was significantly 
(p<0.05) higher than other groups; the maximum protoscolicidal effect was found with 200μg/ml of 
artemether after 4 days whereas albendazole killed protoscoleces on day 7th post-incubation. Surprisingly 
the incubation of protoscoleces with artemisinin exhibited promising results as only artemisinin was more 
effective against evaginated protoscoleces, on day 9. The maximum effect of two drugs combination 
belonged to artemether+artemisinin. 
Conclusion: The outcome obtained demonstrated the favorable effect of artemether against Echinococcus 

granulosus protoscoleces. Regard to artemisinin results, seems that it can be a striking drug in animal 
models. However, further investigations on the in vivo experiments are proposed. 
 
P HEL 2 

Seroprevalence evidence of cystic echinococcosis and associated risk factors among general population 

in Mazandaran Province, northern Iran 

H. Ziaei Hezarjaribi1, M. Fakhar1, B. Rahimi Esboei1, A. Ghorbani1, N. Nabyan1, S. Hosseini Teshnizi1 
1Mazandaran University of Medical Sciences, , Parasitology, Sari, Iran, Islamic Republic Of 

Cystic echinococcosis (CE) in humans occurs as a result of infection by the larval stages of the genus 
Echinococcus. The aim of the present study was to detect the seroeprevalence evidence of CE among 
human referring to Health Centers inMazandaranProvince, northernIran and to determine the risk factors 
involved in spreading the disease. Serum samples were taken from 600 subjects referreing to public and 
private Health Centers in MazandaranProvince. Serological results showed 31.6% (n=190 ) seropositivity . 
Males were significantly more seropositive than females (24.6% versus 7 %, P = 0.0001 ). In view of the 
subject’s residency, the highest rate of infection was 81% (n=154) in rural and the lowest prevalence was 
19 % in Urban areas. Regression analysis showed that subject who living in rural areas were 4.4 times more 
likely to be at risk than urban (OR = 4.4; 95% CI =2.91 , 6.64). The serological study showed that many 
people, especially men, had been exposed to Echinococcus eggs and had seroconverted but were not 
infected. The regions with the highest prevalence rates of CE were Babol (17.8%). Contact with dogs, 
vegetables and consumed raw vegetables were appeared as main risk factors for CE among community in 
Mazandaran and it may increase the probability of infection. Due to hydatidosis is silent disease with side 
effects, high risk populations could be screened for detecting anti-hydatid antibody and prevention and 
control measures. 
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P HEL 3 

Interest of Serology in the positive diagnosis of Hydatid Cyst 

E.-H. Sebbar1, S. Tahiri1,2, A. Bissan Di Tie-Tie1, H. Nhammi3, H. Chebli3, S. Bouhout3, R. Afifi2,4, F. Essaid2,4, 
M. Benazzaouz4, F. Tamarozzi5, B. Lmimouinu1,2 
1Service of parasitology & medical mycology,The Military Hospital of Instruction Mohammed the fifth, 

Rabat, Morocco 
2Faculty of Medicine and Pharmacy, Mohammed V University, Rabat, Morocco 
3Service of Parasitic Diseases, Direction of epidemiology and fight against diseases, Ministry of Health, 

Rabat, Morocco 
4Service of Gastroenterology, Avicenne Hospital, University Hospital Ibn Sina , Rabat, Morocco 
5Department of Clinical Surgical Diagnostic and Pediatric Sciences, University of Pavia, WHO Collaborating 

Centre for the Clinical Management of Cystic Echinococcosis, Pavia, Italy 

Introduction: Hydatidosis is a cosmopolitan zoonosis due to the accidental development in humans of the 
larvae “Echinococcus granulosus”. In Morocco, hydatid disease is a real problem of public health, and 
socio-economic scourge. The cysts can develop in different organs and tissues, however, hepatic 
localization of hydatid cyst is the most frequent. Diagnosis is based on imaging data and hydatid serology. 
The treatment is surgical, coupled with medical treatment, but the real treatment is prevention, which 
aims to stop the parasite cycle. 
Objectives: The objective of our study is to evaluate the interest of the immunoenzymatic methods Elisa 
and Western Blot in the positive diagnosis of hydatid cyst. 
Materials and methods: We report a cross-sectional study during a mass detection survey of hydatid cyst 
of the liver in the provinces of Elhajeb and Ifrane in Morocco, during the period from 1 September 2013 to 
28 February 2015. All Participants underwent a clinical examination followed by an ultrasound 
examination, all patients with suspicious ultrasound images were the subject of a hydatid serology, 
techniques used were the immunoenzymatic methods Elisa and Western Blot. 
Results: During the study period, we detected 101 cases of hydatid cyst of the liver, the average age was 
43.32 years old, with a female predominance in 74 cases (73.26%). Abdominal ultrasound objectified 
multiple cysts in 21 cases (20.8%), calcified cysts CE5 and unilocular cysts CE1 in 18 cases each (17.8%), EC4 
cysts in 15 cases (14.9%), CE3b cysts in 14 cases (13.9%), CE2 cysts in 6 cases (5.9%), and CE3a CE3 CE4-CE5 
cysts in 3 cases each (3%). For hydatid serology, ELISA was positive in 63.3% of cases and negative in 32.7% 
of cases. The Western blot was positive in 61.4% of cases and negative in 38.6% of cases. 
Conclusion: Serological results should be interpreted based on epidemiological and clinical information 
and medical imaging results. 
 
P HEL 4 

Microdiversity of Echinococcus granulosus sensu stricto 

D. Ebi1, C. Alvarez Rojas2, T. Romig1 
1University of Hohenheim, Zoology, Fg Parasitology, Stuttgart, Germany 
2University of Melbourne, Faculty of Veterinary and Agricultural Sciences, Centre for Animal Biotechnology, 

Melbourne, Australia 

Larval stages of Echinococcus granulosus sensu stricto (Cestoda: Taeniidae) have by far the biggest impact 
on human health and lead to high economic burdens due to Cystic Echinococcosis (CE) worldwide. 
Epidemiological knowledge about its origin, diversity and the distribution is therefore of utmost 
importance for a fundamental understanding of the parasite. We analyzed the microdiversity of E. 

granulosus s.s on different continents based on the complete sequence of the mitochondrial marker cox1 
(alias CO1). Results on diversity and implications on global spread and translocation routes of the parasite 
will be presented to achieve a improved picture about the origin of E. granulosus sensu stricto. 
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P HEL 5 

Control and eradication of migrating parasitic nematode larvae by innate effector cells 

N. Rüdiger1, J. Dieckhoff2, M.- L. Eschbach1, H. Ittrich2, M. Breloer1 
1Bernhard-Noch-Institut, Helminths-Immunology, Hamburg, Germany 
2Universitätsklinikum Hamburg-Eppendorf, Klinik und Poliklinik für Diagnostische und Interventionelle 

Radiologie, Sektion für Virologie und Immunologie, Hamburg, Germany 

Approximately one third of the world population is infected with parasitic helminths. Strongyloides sp. is 
an example for a gastrointestinal parasite with tissue migrating life stages. Infective third stage larvae (L3i) 
actively penetrate the intact skin of their mammalian host. L3i migrate within 2 days partially via the lung 
to the mouth, are swallowed and reach the small intestine. Only 10-20% S. ratti L3i that penetrate the skin 
successfully embed themselves in the small intestine during first infection and less than 5% upon second 
infection. The fate and localization of L3i that are successfully attacked and killed during tissue migration 
has not been investigated so far. We have developed a gDNA-based qPCR for the S. ratti 28S RNA gene 
allowing us to quantify S. ratti-derived DNA in the tissue. In the present study we infect mice by s.c. 
injection of 1000 S. ratti L3i in the footpad. We intend to quantify S. ratti DNA in sections of the footpads 
used for infection as well as thigh muscle tissue, thigh-derived skin, lung, head and sections of the small 
and large intestine at various time points post infection. Also organs such as liver and kidney that are not 
part of the estimated S. ratti "migration route" will be analyzed for S. ratti-derived DNA. Additionally, living 
L3i emigrating out of these samples will be microscopically counted. As additional method we are 
currently establishing an MRT based in vivo imaging of S. ratti migration. Iron oxide nanoparticle-labeled 
L3i are used for infection of mice and MRT measurement is performed to investigate larval migration 
based on the detection of the iron oxide nanoparticles in the host´s body. Thus, we expect to track down 
the majority of S. ratti L3i that never reach the small intestine and estimate the half-life of killed L3i before 
complete disintegration. Furthermore we intend to compare migration pattern, fate and localization of 
killed S. ratti L3i during first infection and during a secondary infection in partially immune mice. 
 
P HEL 6 

Identification and description of Isthmiophora melis (Digenea: Echinostomatidae) from mustelids in 

Lithuania: morphological and molecular data. 

D. Nugaraitė1, V. Mažeika1, A. Paulauskas1 
1Vytautas Magnus University, Department of Biology, Kaunas, Lithuania 

The Echinostomatidae Looss, 1899 is a large family of digenean whose adults occurs in small intestine of 
more than thirty species of vertebrates including humans. Morphological identification between members 
of genus Isthmiophora is difficult, due to high morphological similarities. In this case, identification based 
on molecular approaches is currently one of the most commonly used molecular methods in parasitology. 
The aim of this study was to identify the flukes of genus Isthmiophora from mustelids, using morphological 
and molecular data. 
The flukes were collected from American mink (Neovison vison) and European polecat (Mustela putorius) 
which were collected/hunted in different localities of Lithuania between 2013 and 2015. A total 
helminthological examination of individual organs of mustelids was carried out. Fluke specimens were 
processed for morphological studies following standard procedure of temporary and permanent 
preparations. The partial 18S rDNA, 28S rRNA, and ITS-1, 5.8S rRNA, and ITS-2 regions were used for 
molecular identification. 
According to morphological features, the flukes from both species of mustelids have short forebody 
(16.6% of body length), head collar reniform, small; collar spines 27 dorsal, four angle spines on each 
ventral lappet, longer than marginal spines; aboral collar spines (61×13) are slightly shorter than dorsal 
oral ones (67×14); post-testicular region is very long (38.8%), long armed cirrus, short uterus, large eggs 
(134×85). Molecular analysis revealed what most informative for species identification was ITS-1 region, 
which shared 100% homology with GenBank deposited I. melis isolates. 



157 
 

On bases of morphological and molecular features flukes from mustelids were identified as I. melis 

(Schrank, 1788) Lühe, 1909. 
 
P HEL 7 

Identification of Fasciola species infection in cattle and Lymnaea trancatula snails in Egypt with duplex 

PCR  

W. M. Arafa1, A. I. Hassan2, S. Snousi2, K. M. El-Dakhly1, S. M. Aboelhadid1 
1Beni-Suef University, Egypt, Department of Parasitology, Faculty of Veterinary Medicine , Beni-Suef, Egypt 
2Regional Animal Health Research Laboratory, Animal Health Research Institute, EL-Dakhla, El-Wadi El-

Gadid, Egypt, Egypt 

Introduction: Globally, fascioliosis is one of most important liver parasitic affections of herbivores caused 
by Fasciola spp. worms. The Egyptian Academy of Scientific Research and Technology Report, highlighted 
on animal losses due to fascioliasis are about 190 million Egyptian pounds annually 
Objectives: In the present study aimed to investigate Fasciola species infection in Dakhla Oasis, Elwadi El-
Gadid, Egypt in its final host, cattle, and the intermediate host, Lymnaea trancatula snail. 
Material and methodes 
The study was conducted in7 localities of Dakhla Oasis, Egypt. Fecal samples from 300 cattle were 
examined by the sedimentation technique. An abattoir liver inspection was done to detect both mature 
and immature flukes. Lymnaeidae snails were harvested from water streams and wells throughout the 
examined area. Snails were examined to detect developmental stages of Fasciola spp. Flukes 
mitochondrial DNA-targeting duplex PCR assay was carried out to amplify the extracted geneomic DNA 
from both of infected snails and adult worms. 
Results: F. hepatica eggs were found in 31.33% of examined cattle. Moreover, an abattoir liver inspection 
revealed that 11.56% harbored adult Fasciola spp. flukes. The collected snails were identified as L. 

truncatula and L. cailliaudi. Furthermore, larval stages of Fasciola spp. (sporocyts, rediae and cercariae) 
were reported in 41/731 (5.61%) examined snails. However, L. cailliaudi snails were uninfected. With using 
the duplex PCR, F. hepatica specific amplicon size of 1030 bp was detected in isolates obtained from 
different localities. Moreover, detection of F. hepatica in the infected snails with mitochondrial DNA-
targeting duplex PCR was validated with the specific amplicon size. Sequencing the yielded amplicon was 
matched with F. hepatica mitochondrion GeneBank isolates. 
Conclusion: Based on the presence of L. truncatula intermediate host and the duplex PCR, and sequencing 

findings; Fasciola species in Dakhla Oasis were identified as F. hepatica. Accordingly, zoonotic importance 
and hygienic measures must be taken in consideration and highlighted by veterinarians and authorized 
agencies in both urban and rural areas. 

Figure 1       Figure 2 
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P HEL 8 

The influence of host serum factors on the development of S. mansoni in its definite host 

S. Frahm1, E. Loffredo-Verde1, S. Bhattacharjee1, J. Keiser2, V. Admar 3, C. Prazeres da Costa1 
1Institut für Medizinische Mikrobiologie, Immunologie und Hygiene, Parasitologie, München, Germany 
2Schweizerisches Tropen- und Public Health-Institut , Medical Parasitology and Infection Biology, Basel, 

Switzerland 
3Institute for Inflammation Research, Lübeck, Germany 

Schistosomes are unique among the helminths since adult worms live in the blood vessels of their definite 
host where they are exposed to the full scale of cellular and humoral immune attacks. Nevertheless,  
they survive under such hostile conditions i.e. potentially harmful serum factors for up to ten years. This 
demonstrates they have developed strong and broad immune evasion mechanisms during co-evolution 
which step into place during all stages of their development. The main focus of this work was to 
understand in detail how and when the resistance of S. mansoni against host serum factors arises. We 
therefore employed an established in vitro assay in which cercariae are mechanically transformed into and 
cultivated as skin and lung schistosomulae (also called “newly transformed schistosomulae” (NTS)). Up to 
now, the viability of NTS depended on media containing fetal-calf serum (FCS) and therefore serum  
factors. We advanced this system to serum-free condition allowing us to add different host-sera and 
serum components under well-defined conditions. 
We detected drastic differences in the viability of NTS when incubated with sera of different species. 
Whereas human serum propagated NTS maturation up to gut-developing worm stage (day 18 onwards), 
NTS incubated with media containing FCS developed only to the lung migratory stage. In contrast serum of 
in-bred C57BL/6 and outbred NMRI mice efficiently killed the NTS within 5 days. Further, addition of 
mouse serum into survival-propagating conditions also induced NTS-killing which could point towards the 
presence of active component(s) within mouse serum. With sera from other species we could observe 
either the improved maturation (i.e. swine) or killing phenotype (i.e. rhesus monkey) in different degrees. 
Finally, we investigated the influence of the complement factor C1q as this was previously indicated to be 
inactivated by schistosomes. However, mouse serum deficient of C1q did not alleviate the NTS killing 
process and no influence was observed in the development of adult worms in S. mansoniinfected C1q-
deficient animals.  
Our current studies focus on defining host-specific serum factors responsible for either survival or killing of 
the NTS as well as on the role of other complement factors such as C3, C4 and C5 on the development of 
NTS in vitro. 
 
P HEL 9 

First steps towards RNAi screening of stem cell specific genes in Echinococcus multilocularis. 

R. Duvoisin1, U. Koziol2, M. Berriman3, K. Brehm1 
1Institut für Hygiene und Mikrobiologie, Würzburg, Germany 
2University of the Republic, Montevideo, Uruguay 
3Wellcome Trust Sanger Institute, Cambridge, Great Britain 

Alveolar echinococcosis is caused by the metacestode larval stage of the fox-tapeworm E. multilocularis 
and is considered to be one of the most dangerous parasitoses in the world. Mostly due to its accessibility 
to in vitro cultivation, this parasite serves as an experimental model system to study larval cestode 
development and associated host-parasite interaction mechanisms. In previous reports, we have shown 
that totipotent stem cells (germinative cells, GC), present in the germinal layer of metacestode vesicles, 
alone are capable to proliferate and are responsible for the parasite growth. To characterize genes 
specifically expressed in Echinococcus GC, NGS (illumine) transcriptomics were performed on 
metacestodes treated with hydroxyurea, thus depleting them of all GC, followed by comparisons to the 
transcriptome of regular metacestode vesicles and GC-enriched cell cultures. This yielded a list of around 
250 genes potentially stem cell specific Echinococcus genes which, as expected, contained many factors 
involved in cell cycle progression, mitosis, and known stem cell markers alongside novel transcription 
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factors and genes of unknown function. To confirm the transcriptomics data, quantitative PCR was 
performed for a selection of genes (transcription factors, genes of unknown function, highest 
downregulation). Finally, RNA interference knockdown approaches were carried out for two genes, emact 
and embcat, putatively involved in Echinococcus stem cell differentiation and maintenance, resulting in 
interesting phenotyopes. Taken together, the methodology described herein should allow comprehensive 
screens of gene function that are highly relevant to investigate Echinococcus stem cell biology. 
 
P HEL 10 

Impact of Toxocara-infections on mice  

-Systematic assessment of health parameters and neurobehavioral alterations  

P. Waindok1, E. Janecek1, M. Bankstahl2,3, W. Löscher2,3, C. Strube1 
1University of Veterinary Medicine Hannover, Institute for Parasitology, Hanover, Germany 
2University of Veterinary Medicine Hannover, Department of Pharmacology, Toxicology, and Pharmacy, 

Hanover, Germany 
3University of Veterinary Medicine Hannover, Center for Systems Neuroscience, Hannover, Hanover, 

Germany 

Somatic migration of zoonotic Toxocara canis and T. cati larvae in paratenic hosts may result in 
toxocarosis, which is amongst the most frequently reported zoonotic helminth infections. One of the 
observed forms is the so-called neurotoxocarosis, induced by larvae migrating and persisting in the central 
nervous system (CNS). Larvae of T. canis exhibit a strong affinity to the brain, particularly the cerebrum, 
whereas T. cati larvae prefer the cerebellum but mainly accumulate in muscle tissue. These affinities 
contribute to a different pathology and severity of T. canis- and T. cati-induced neurotoxocarosis. To 
investigate neurobehavioral alterations during the course of acute and chronic brain infection and 
compare the physiological status, sensorimotor dysfunctions as well as the onset and progression of 
neurobehavioral alterations in mice during T. canis- and T. cati-infections, various observations and 
manipulations described by Irwin (1968) are conducted. This objective scoring allows systematic 
quantification of physiological and behavioural alterations in mice under standardized conditions. To 
establish the infection, C57Bl/6J mice were orally given 2000 embryonated T. canis or T. cati eggs, 
respectively, whereas the control group received the vehicle only. Mice are screened weekly for general 
health as well as neurobehavioral symptoms by an adapted Irwin screen protocol starting the day prior 
infection until 98 days post infectionem. Additionally, possible memory impairment of infected mice is 
investigated. Prior to infection, mice were trained to memorize the way through a maze to obtain a food 
reward. The infection groups as well as the control group are tested weekly for alterations in terms of time 
and number of entries in dead-end arms before reaching the reward. Experiments are ongoing and results 
will be presented. 
 
P HEL 11 

Th2 immune paralysis in Toxoplama gondii infected mice 

N. Ahmed1, S. Rausch1, I. Dunay2, S. Steinfelder1, S. Hartmann1 
1Freie Universität, Insitute of Immunology, Berlin, Germany 
2Otto-von-Guericke Universität, Institute of Medical Microbiology, Magdeburg, Germany 

Introduction: Worm infections affect more than two thirds of the world population and co-infections with 
other parasites and pathogens are frequently encountered in humans and animals. An important feature 
of helminth infections is a parasite-specific Th2 response with high titers of IgE and IgG1 antibodies and 
production of IL-4, IL-5 and IL-13. Heligmosomoides polygyrus is a natural intestinal nematode infection of 
mice and characterized by a strong Th2 response in the mucosal and draining lymphoid tissue in the acute 
phase of infection. 
Objective: We aimed to analyse if the strong Th2 immune response develops to the same degree in co-
infections with other parasites that enter the host through the intestine. 
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Methods: We focused on co-infections of Heligmosomoides polygyrus in mice previously infected with the 
obligate intracellular protozoan Toxoplasma gondii, which is known to be a strong inducer of Th1 
responses. 
Results: Interestingly, Th1 responses only show slight impairments on the level of IFN-gamma production 
and T-bet expression in T cells, as well as TNF-production by inflammatory monocytes and macrophages. 
However the Th2 response is completely abolished in co-infected mice in all tissues. Moreover, oral 
infection with T. gondii even leads to significantly decreased priming of CD4+ T-cells, which instead of IL-4 
express IFN-gamma. 
Conclusion: These observations suggest the question, if a previous strong inflammation in the intestine 
not only prevents Th2 polarization but also completely paralyses innate and adaptive components of the 
immune system on a more general level.  
 
P HEL 12 

Preparation of two Antigens and Detection of Diagnostic Specific Antibodies for Toxocara vitulorum 

Among Calves by Western Blot Technique in Turkey 

A. Fadlalla Azrug1,2, A. Burgu3 
1Central Veterinary Laboratory, Agriculture and Marine Resources Affairs, Manama, Kingdom of Bahrain, 

Veterinary Parasitology, Manama, Bahrain 
2Central Veterinary Laboratory, Agriculture and Marine Resources Affairs, Bahrain, Veterinary Parasitology, 

Manma, Bahrain 
3Faculty of Veterinary Medicine, Ankara University, Veterinary Parasitology, Ankara, Turkey 

Toxocara vitulorum is a worldwide and widespread parasitic nematode of bovidae which found mainly in 
regions with hot and humid climates such as the subtropical areas where the prevalence rates often higher 
than in the cold or dry climatic regions. Toxocaravitulorum causes serious problems among calves in many 
parts of Turkey. Previous diagnostic approaches for T. vitulorum infections performed based on faeces, 
colostrum / milk and post-mortem examinations. The aim of this study was to prepare two antigens, larva 
extract (Ex) and perienteric (Pe) for serodiagnosis. This study was initiated by an intensive field work 
involved the collection of materials (faeces, blood and parasites). Faecal samples were collected from a 
total of 2393 calves of both sexes aged 0-6 months, settled in 22 provinces at public/private and state 
farms of different breeds allover Turkey. Then the faecal samples examined in the laboratory by Fulleborn 
Flotation Technique using saturated sodium chloride solution. Twenty eight calves were found positive 
with T. vitulorum (1.17%) by the presence of eggs in faeces. Infected calves were belonged to private farms 
at Ankara, Düzce and Erzurum provinces, while no infection was found in calves at the State farms. 
McMaster technique was performed for parasite egg count and the maximum (epg) was found as 10250. 
Toxocara vitulorum eggs recovered for the purpose of larval (Ex) antigen preparation. The eggs were 
incubated at room temperature when the larval development was completed within 17-40 days. Toxocara 

vitulorum peri-enteric fluid was recovered from the parasites. Proper procedures used for preparation of 
(Ex) antigen from the recovered larvae and (Pe) antigen from the peri-enteric fluid. Different protein bands 
of variable molecular weights which was estimated as 14-150 kDa for (Ex) and 12-141 kDa for (Pe) antigen 
recovered by SDS-PAGE electrophoretic separation. The negatif serum samples (4 field, 3 fetal) did not 
show any reaction bands with (Ex) antigen in the immunoblotting analysis, while the 6 positive serum 
samples showed protein bands within the range of 14, 35, 56, 63, 68 and 94 kDa molecular weights 
respectively. The 14kDa moleculer weight band was more prominent in most samples. Negative serum 
samples (2 field, 4 fetal) did not react with Peri-enteric (Pe) antigen in the immunoblotting analysis, while 
all positive 6 serum samples showed protein bands of 96 and 110 kDa molecular weights with same 
reactivity.  
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P HEL 13 

Investigating the species biodiversity of Onchocerca in Central Africa from zebu cattle and vector flies: 

first confirmed emergence of O. lienalis in Sub-Saharan Africa 

A. Eisenbarth1, A. Renz1, M. D. Achukwi2 
1Eberhard Karls Universität Tübingen, Evolution and Ecology, Comparative Zoology, Tübingen, Germany 
2IRAD Wakwa Center, Ngaoundéré, Cameroon 

Introduction: Filarial nematode worms of the Onchocerca genus are parasites mainly of ruminants, but 
also of carnivores (O. lupi) and humans (O. volvulus). In contrast to the human parasite, where it causes 
the neglected tropical disease river blindness, the pathological signs in other hosts are low if not absent. 
All have in common to be transmitted by blood sucking arthropods, such as simuliids and ceratopogonids. 
In cattle a high species diversity is known (O. gutturosa, O. gibsoni, O. lienalis), in particular in African 
breeds (O. ochengi, O. dukei, O. armillata). Although Central Africa is believed to be the cradle for bovine 
onchocercids, some otherwise ubiquitous species have not been found there, such as O. lienalis and O. 

gibsoni. 
Objectives:  

- Investigate biodiversity of Onchocerca spp. by molecular marker in cattle and vectors in Cameroon, 
Central Africa 
- Determine the vector transmission rate of the respective species over several years 
Material & methods: Since 2010, Simulium, Culicoides, mosquitos and tabanid flies were caught from 
humans and cattle by fly catchers and ventilation traps. The two catching sites were located in the dry 
savannah lowland (Sudan savannah) and wet savannah highland (Adamawa plateau) in North Cameroon. 
On the latter site, skin samples from zebu cattle were also taken in search for microfilariae. The locus for 
molecular species discrimination in the different developmental stages was mitochondrial 16S rRNA. The 
PCR-amplified products were analyzed by single-stranded conformation polymorphisms, and the ensuing 
patterns subsequently sequenced. 
Results: Both in the vector S. damnosum and the zebu cattle host various species of the Onchocerca genus 
were found (Fig. 1). A new haplotype of O. ochengi (‘Siisa’) was discovered, as well as a sequence with 
closest similarity to O. lienalis. Furthermore, sequences of unknown filarial species have been found in 
Culicoides, Chrysops and Culex. 
Conclusion: We demonstrated first evidence of O. lienalis or a closely-related species in cattle and 
simuliids from Sub-saharan Africa. The study stresses the importance of discriminating different species of 
filariae in the vector, in order to gauge the O. volvulus transmission in endemic areas after long-term mass 
treatment campaigns. 

Figure 1 
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Poster Session II: Phylogeny and evolution 

P PHY 1 

Exploring the phylogenetic diversity of insect-infecting Entamoeba 

J. Silberman1 
1University of Arkansas, Biological Sciences, Fayetteville, United States 

Entamoebae are anaerobic amoebozoans that primarily live in animal guts. Investigations of Entamoeba 
diversity and relationships rely on comparative analyses of small subunit ribosomal RNA genes (SSU). 
However, only vertebrate-infecting Entamoeba SSU sequences are currently available in public data banks. 
To better understand the biodiversity, life-history and ultimately the evolutionary history of Entamoeba, 
we sequenced SSU genes from insect-infecting Entamoeba for phylogenetic analyses.  
Entamoeba SSU genes from honeybees, cranefly larvae and multiple cockroach and beetle species formed 
a diverse and novel clade comprised solely of insect-inhabiting Entamoeba. Two invertebrate infecting 
Entamoeba lineages branched among vertebrate infecting Entamoeba in phylogenetic trees; one of these 
lineages is also known to infect humans. This is the first report of an invertebrate host for a human-
infecting Entamoeba. Some invertebrate hosts are infected with multiple genetic variants of Entamoeba. 
Some Entamoeba variants infect multiple host species. This initial glimpse into the wealth of genetic 
diversity found among insect-infecting Entamoeba provides increased resolution of inferred molecular 
trees and greatly expands the known biodiversity of genus. 
 
Poster Session II: Veterinary parasitology 

 
P VET 1 

Hyalomma scupense: Novel insights into the biology of the arthropod vector for the bovine protozoan 

parasite Theileria annulata 

M. Gharbi1,2, M. A. Boussadoun1,2, M. R. Rjeibi1,2, M. A. Darghouth1,2 
1Ecole Nationale de Médecine Vétérinaire de Sidi Thabet, Sidi Thabet, Tunisia 
2University, Clinical sciences, Sidi Thabet, Tunisia, Tunisia 

The bovine tick-borne parasite Theileria annulata infect and immortalize leukocytes and erythrocytes. It is 
responsible for an lymphoproliferative disease that induces high mortality and considerable production 
losses. The overall benefits achievable from utilization of acaricides for control of the tick vector 
(Hyalomma scupense) are offset mainly by increased selection of acaricide-resistant tick populations and 
ecological issues. A large deterrent to development of alternative T. annulata control strategies in Tunisia 
lies with the fact that no relevant analysis of the vector biota and its infection prevalence appears to have 
been conducted. As a first step to addressing these issues, the current study set out to: (i) review the main 
biological characteristics of the tick vector in North Africa; (ii) survey the characteristics of Hyalomma 
scupense biota in the walls and their infection prevalence with 
T. annulata; (iii) survey the disctirubtion of nymphs in the walls as well as T. annulata infection indicators. 
The results of these analyses revealed, on one hand, that the most frequent nymph hibernation height in 
the walls was between 110 and 160 cm and this range contained up to 60.9% of the colleted nymphs 
population. On the other hand, the T. annulata overall infection prevalence of the ticks was estimated to 
be 22%. Moreover, the infection prevalence by T. annulata was roughly 2 times higher in females (62.1%) 
than in males (37.9%) and the infection intensity varied between 1 and 14 infected acini (mean = 3). These 
results have important implications for the deployment of future tick control programmes. 
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P VET 2 

Dynamic Dispersal of Tick Infesting Domestic Resident Livestock Species of Muzaffarabad, Azad Kashmir, 

Pakistan 

A. Shamim1, S. Ziafat Hussian Kazmi2, M. Sohail Sajid 3, R. Muhammad Siddique3, M. Imran3, K. Amir Iqbal2 
1The University of Poonch,Rawalakot AJk, Pathobiology, Rawalakot AJK, Pakistan 
2Livestock Department , Livestock Department AJK, Muzaffarabad, Pakistan 
3University of Agriculture , Parasitology, Faisalabad, Pakistan 

Ticks parasitized wide range of animal species impacting their health and production across the globe. The 
present study objective was to screened livestock population of district Muzaffarabad, capital of Azad 
Kashmir, for frequency distribution of ticks. Through convenient sampling technique and standard tick 
collection method a total of 1695 animals were screened consist of 561 goats, 402 cattle, 348 sheep and 
384 buffaloes for the period of one year from January 2014 to December, 2014. An overall prevalence of 
ticks observed in screened livestock population of district Muzaffarabad, Azad Kashmir was 16.70% 
(283/1695) with significantly highest infestation in goats (26.02%) followed in order by cattle (17.91%), 
Sheep (10.34%), and buffaloes (7.55%). There was significant (<0.05) difference perceived in different 
breeds of screened livestock population of the study area. Distribution of tick have been found higher 
(<0.05) in young and female screened animal species. Two tick species Hyalomma anatolicum anatolicum 
and Rhipicephalus microplus have been identified on the basis of their morphological feature parasitizing 
livestock population of study area. With respect to season and month significantly (<0.05) higher 
distribution of ticks were observed in summer season followed in order by autumn, spring and winter and 
in the month of July and lowest in December. Several factors including: floor pattern, animal keeping, 
hygiene condition and type of housing have been found associated with tick prevalence in the study area. 
It is probably first report from the study area. Animal species of the study area needs more care and 
attention. 
 
P VET 3 

Effectiveness and pharmacokinetic parametersof ivermectin in equine cyathostominosis during spring 

and autumn treatment. 

M. Raś-Noryńska1, R. Sokół1 
1University of Warmia and Mazury, Department of parasitology and Invasive Diseases, Olsztyn, Poland 

Background: Ivermectin is one of the most popular deworming medication for controlling parasitic 
infections in horses. Effective and safe usage of deworming drugs require extensive knowledge of the 
pharmacokinetic properties and the duration of an effective dose of the drug in the blood. Reduced 
concentration of drug in the blood may contribute to a decrease in efficiency and appearance of resistant 
parasites. The aim of the present study was to compare the effectiveness and pharmacokinetic parameters 
of ivermectin in horses during spring and autumn treatment. 
Results: The study was performed on warm-blooded mares (n=9) aged 3-12 years weighing 450-550 kg 
infected with small strongylids. A single bolus of an oral paste formulation of ivermectin was administered 
at a dose of 0.2 mg/kg BW in spring (May) and autumn (November). Fecal samples for parasitological 
examination were collected directly from the rectum before treatment and 1, 2, 3, 4, 6, 10, 20, 30, 40, 50, 
60, 75 days after treatment. Ivermectin concentrations in blood samples collected before treatment, 0.5, 
1, 2, 3, 4, 6, 12, 24, 36 and 48 hours after treatment, and 3, 4, 6, 8, 10, 15, 20, 25, 30, 40, 50, 60 and 75 
days after drug administration were determined by high pressure liquid chromatography. Drug absorption 
was significantly (P < 0.05) slower (tmax: 21.89 ± 11.43 h) in autumn than in spring (tmax: 9.78 ± 8.97 h). 
Maximum concentrations (Cmax) of ivermectin in the blood plasma of individual horses (8.40-43.08 ng/ml) 
were observed 2-24 h after drug administration during the spring treatment and 2-36 h (6.43-24.86 ng/ml) 
after administration during the autumn treatment. Significantly higher (P < 0.05) ivermectin 
concentrations were noted during the first 4 hours after administration in spring in comparison with the 
autumn treatment. 
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Conclusions: Despite differences in serum drug concentrations between spring and autumn treatments, a 
comparable clinical effect was achieved. The administration of the recommended dose of ivermectin 
resulted in 100% elimination of parasitic eggs from feces within four days of administration. Slower 
absorption and lower concentration was probably caused by higher raw fiber content in autumn diet, 
which could bond some ivermectin and reduce its bioavailability. 
 
P VET 4 

Molecular identification of Toxocara canis and Toxascaris leonina in rural dogs of Southwestern Iran 

M. Beiromvand1, A. Rafiei1, E. Razmjou2, S. Maraghi1 
1Ahvaz Jundishapur University of Medical Sciences, Department of Parasitology, Ahvaz, Iran, Islamic 

Republic Of 
2Iran University of Medical Sciences, Department of Parasitology, Tehran, Iran, Islamic Republic Of 

Introduction: Toxocariasis caused by Toxocara canis and Toxocara cati is an important neglected tropical 
disease around the world. Human infection can occur by direct contact with the final host or by accidental 
ingestion of embryonated eggs of T. canis and to a lesser extent by T. cati excreted by infected dogs and 
cats through contaminated food, water and vegetables. The disease manifests itself in three forms of 
visceral larva migrans, ocular larva migrans, and covert toxocarosis. 
Objectives: The aim of the current study was to assess the prevalence of T. canis and T. leonina infections 
in domestic dogs from the southwestern Iran. Khuzestan Province, one of the 31 Provinces of Iran, is 
located in southwestern of the country in the vicinity of Iraq and the Persian Gulf. 
Materials & Methods: Faecal samples of 167 domestic dogs from 36 villages of 7 different regions of 
Khuzestan Province were processed using the flotation/sieving technique and analyzed by PCR for 
detection of T. canis and T. leonina. The frequency of parasite infection within the examined samples and 
respective 95% confidence intervals (CI) were calculated with the software SPSS 18 (SPSS Inc., Chicago, IL, 
USA). 
Results: Out of the 167 samples, 22 (13.2%; 95% CI: 8.9-19.1%) were diagnosed as ascarid by light 
microscopy. Of these, T. canis were detected in 9 (5.4%; 95% CI: 2.9-9.9%), and T. leonina in 16 (9.6%; 95% 
CI: 6-15%) by PCR. Two samples (1.2%; 95% CI: 0.3-4.3%) showed co-infections of both genera 
Conclusion: The presence of T. canis and T. leonina provide evidence of the key role of domestic dogs as 
the definitive host and main source of human infection in the studied regions. Thus, inhabitants, 
particularly children have a higher risk of acquiring toxocariasis. For this reason, control and prevention 
programs, including health education and treatment regimens of dogs, should be established to reduce 
environmental contamination. 
 
P VET 5 

Dermanyssus gallinae-the influence on stress and egg production in layer hens 

S. Koziatek-Sadłowska1, R. Sokół1 
1University of Warmia and Mazury in Olsztyn, Faculty of Veterinary Medicine, Department of Parasitology 

and Invasive Diseases, Olsztyn, Poland 

Dermanyssus gallinae (De Geer 1778) (D. gallinae) is a haematophagous ectoparasite of wild and 
domesticated birds commonly found in the world. D. gallinae poses a significant threat to hen health and 
poultry production, mainly to egg production. Under the favourable conditions of a multi-level cage 
system of commercial farms, the parasite population grows quickly and becomes difficult to control. 
Intermittent lighting regimens were indicated as a promising alternative method to control D. gallinae 
invasion. Therefore, the aim of the study was to analyse the influence of massive, natural invasion of D. 

gallinae on selected blood protein fractions: albumins, globulins (α, β, γ), corticosterone level and egg 
production in HY-Line Brown layer hens, depending on lighting regimen. The study was conducted on 48 
hens, aged 36 weeks, randomly selected from poultry houses with two different lighting regimens 
implemented: A (16L:8D), B (4L:2D). 24 hens from each lighting regimen were divided into 2 groups (UF-
uninfested, IF-infested) and then exposed to the same lighting regimens. Concentrations of proteins 
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fraction were analyzed by Cormay Gel protein 100 electrophoresis whereas corticosterone level - by 
radioimmunoassay. The study demonstrated a significantly higher β-globulin concentration and 
corticosterone level in IF groups regardless of the lighting regimen type. However, the values of both 
parameters were higher in hens exposed to lighting regimen B. Concentrations of γ-globulins in IF groups 
were significantly lower, regardless of the lighting regimen type. The egg production of layers was lower 
than the technological standard in all study groups. D. gallinae has a negative influence on corticosterone 
level, γ-globulin concentration and egg production in hens. The results suggest that intermittent lighting 
regime is an ineffective method to control D. gallinae. Furthermore, it may be an additional stressor for 
hens or it may even stimulate D. gallinae to more frequent feeding on the host and enhance the 
reproductive potential of the parasite. The findings may also suggest that light intensity of 10 lux is 
probably insufficient to control the invasion and feeding of D. gallinae and keep poultry red mites in their 
hideouts. 
 
P VET 6 

Study of poultry red mites population in three broiler breeders flocks in the Northwest of Tunisia 

M. Bettaieb1 
1National School of Veterinary Medecine in Sidi Thabet, Sidi Thabet, Ariana, Tunisia 

The poultry red mite (Dermanyssus gallinae) is the most common ectoparasite in poultry industry in 
Tunisia. A high rate of persistent infestation leads to decreased flocks’ performances and in some cases to 
the emergence and transmission of infectious diseases. 
The present study was carried out in three broiler breeders flocks, aged 17, 23 and 51 weeks respectively, 
situated in Northwest Tunisia. 
The aim of this study was to investigate the distribution factors of red mite population. A total number of 
71 carton traps were placed in 8 sites of the three breeding areas during 24 h. Temperature and light 
intensity were taken in each trap placement. 
A total number of 43,745 Dermanyssus gallinae specimens were collected from 48 traps (63.3%), among 
them, 98% were located in perches and nest boxes. The infestation rate was positively correlated to the 
flock’s age between 23 and 51 weeks (r=0.3; p=0.044) and animal's density (r= 0.27). 
Temperature ranged between 9 and 40°C. Roughly all the parasites (99.38%) were collected in traps where 
the temperature was between 20 and 30°C. However, 90% were present at light intensity ranging between 
0 and 60 lux. 
The present study provides practitioners information to improve the efficiency of their control 
programmes against red mites. 
 
P VET 7 

Ectoparasite communities in small-bodied Malagasy lemurs (Microcebus murinus and Microcebus 

ravelobensis): the effect of sleeping site, sex and season 

A. Klein1,2, U. Radespiel1, C. Strube2, E. Zimmermann1 
1Stiftung Tierärztliche Hochschule Hannover, Institute of Zoology, Hannover, Germany 
2Stiftung Tierärztliche Hochschule Hannover, Institute for Parasitology, Hannover, Germany 

Ectoparasite infections of wild animals are of great importance for conservation biology and for a better 
understanding of host-parasite transmission pathways in zoonotic diseases. This study aims to examine to 
what extent sleeping site ecology, sex and season affect ectoparasite communities in two of the smallest-
bodied primate host species, the Grey Mouse Lemur (Microcebus murinus) and the Golden-Brown Mouse 
Lemur (Microcebus ravelobensis). Both species are of comparable body size and share the same habitat in 
the seasonal, dry deciduous forests of northwestern Madagascar. The study was performed in the 
Ankarafantsika National Park. During the dry season from April to November 2015, 57 free-ranging M. 

murinus and 86 free-ranging M. ravelobensis have been successfully trapped and sampled with high 
recapture rates ensuring longitudinal data collection. More than 100 ectoparasite samples were collected 
to investigate factors influencing ectoparasite communities. Parasite load was determined based on the 
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parameters parasite prevalence, species richness and infection intensity. In addition, six mouse lemurs per 
species have been radiocollared and their sleeping site ecology was recorded. First findings suggest that 
sleeping site ecology and the degree of sociality at the sleeping site shape ectoparasite prevalence. The 
species preferring tree holes as sleeping sites and sleeping prominently solitarily during this study, showed 
a higher prevalence of ticks and mites, whereas the prevalence of lice infestation was higher in the group-
sleeping species preferring open nests. Likewise, season, but not sex, had a prominent effect on 
ectoparasite prevalence. Further ongoing analyses will give a more comprehensive picture. Findings will 
enhance our current knowledge on primate host-parasite transmission pathways and their importance for 
zoonotic diseases and contribute to primate conservation medicine in the tropics. 
 
P VET 8 

Neospora caninum-triggered neutrophil extracellular trap formation is P2Y2-, NOX-, SOCE- and PAD4-

dependent 

R. Villagra1, T. Muñoz-Caro1, A. Taubert1, C. Hermosilla1, X. Zhang2 
1Justus Liebig Universität Gießen, Institut für Veterinär Parasitologie, Gießen, Germany 
2Jilin University, College of Veterinary Medicine, Changchun, China 

Introduction: Neospora caninum represents an important protozoan parasite causing reproductive 
disorders in cattle. So far, host innate immune reactions directed against this parasite have scarcely been 
investigated. The formation of neutrophil extracellular traps (NETs) represents a novel innate effector 
mechanism against large-sized pathogens. 
Objective: Characterize NET-formation against N. caninumtachyzoites. 
Material & Methods: N. caninum tachyzoites were exposed to bovine PMN at different ratios and time 
spans. Extracellular DNA staining was used for the demonstration and quantification of NETs. Typical 
molecules of NETs [histones, neutrophil elastase (NE), myeloperoxidase (MPO), pentraxin] were 
demonstrated within NET structures via antibody-based immunofluorescence assays. Functional inhibitor 
treatments were applied to reveal the role of different enzymes (NADPH oxidase (NOX), NE, MPO, PAD4), 
ATP-dependent P2Y2 receptor, store-operated Ca++ release (SOCE) and the ERK1/2- and p38 MAPK-
mediated signaling pathway in tachyzoite-triggered NETosis. The potential role of the PMN-receptor 
CD11b was analyzed via antibody-mediated blockage. 
Results: N. caninum tachyzoites significantly induced NETosis in a time- and dose-dependent manner. SEM 
analyses revealed NET structures being released by PMN and entrapping tachyzoites. Co-localization of 
extracellular DNA fibers with histones, NE, MPO and pentraxin confirmed typical characteristics of NETs. 
Parasite-induced NET formation was resolved by DNAse treatment and significantly blocked by inhibitors 
of NOX, NE, MPO, P2Y2 receptor and PAD4 emphasizing the roles of these molecules in NETosis. In 
addition, tachyzoite-induced NETosis proved as dependent on ATP-uptake and intracellular Ca++ release. 
Additionally, it was dependent on ERK1/2- and p38 MAPK-dependent signaling pathways. Finally, CD11b 
was identified as neutrophil receptor involved in NET formation. 
Conclusion: We here identified N. caninum tachyzoites as potent NET inducers, revealing several 
mechanisms involved in tachyzoite-triggered NETosis. These data suggest NETosis as an important effector 
mechanism of early host innate immune response against N. caninum infection in cattle.  
 
P VET 9 

Shotgun proteomic analysis of the poultry parasite Histomonas meleagridis 

I. Bilic1, R. Mazumdar1, A. Monoyios1, K. Nöbauer2, K. Hummel2, M. Hess1 
1Veterinary University Vienna, Clinic for Polutry and Fish Diseases, Vienna, Austria 
2Veterinary University Vienna, VetCore Facility for Research, Vienna, Austria 

The flagellated protozoon Histomonas meleagridis is the aetiological agent of an enterohepatitis termed 
histomonosis or “blackhead disease”. Untreated, histomonosis might lead to high mortality in turkeys, 
whereas clinical signs in chickens vary considerably. For decades, the disease was well controlled by the 
use of chemotherapeutics as preventative and curative drugs. However, due to potential consumer health 
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risks, effective drugs have been withdrawn from markets in the EU and USA, leading to the re-emergence 
of histomonosis. Nowadays, lack of treatment and the growing popularity of free-range housing expose 
poultry to the pathogen, contributing to the increased occurrence of the disease that ultimately results in 
considerable losses for the poultry industry. 
Limited molecular data on H. meleagridis have been accumulating over the past few years, with the 
majority of studies focusing to the parasite’s phylogenetic position. The complete genome sequence of the 
parasite is still not determined, but sequences of numerous H. meleagridis genes as result of cDNA library 
sequencing are available in the database. 
In the present study we focused on the proteome analysis of a virulent H. meleagridis strain obtained via 
micromanipulation, by a gel-free shotgun proteomics approach. For this purpose, crude protein extracts of 
purified in vitro cultured H. meleagridis trophozoites were digested with trypsin. Obtained peptide 
mixtures were separated on a nano-HPLC Ultimate 3000 RSLC system (Dionex) and analyzed by a high 
resolution Q-TOF mass spectrometer (Triple TOF 5600, Sciex). Identification of proteins present in the 
extract was performed by Protein Pilot Software (Sciex) in Uni-Prot database as well as in a database 
generated from H. meleagridis transcriptome data. A total of 822 proteins were identified searching the 
transcriptome database, whereas just 281 proteins could be identified in the UniProt database (all 
matches with 2 or more peptides). Overall results from identified proteins will be discussed in context to 
their predicted biological function and the biology of the protozoon. 
 
P VET 10 

Localization and functional assessment of the glycosyl hydrolase sucrase-isomaltase in Ascaris suum 

E. Janecek1, M. Amiri2, H. Naim2, C. Strube1 
1University of Veterinary Medicine, Institute for Parasitology, Hannover, Germany 
2University of Veterinary Medicine, Department of Physiological Chemistry, Hannover, Germany 

Proteomic analyses of larval stages of Ascaris suum have revealed high abundance of glycosyl hydrolases in 
their excretory-secretory (E/S) products. Additional transcriptional upregulation indicates degradation of 
complex carbohydrates as one major part of energy metabolism of larvae. Amongst these hydrolases, 
sucrase-isomaltase (SI) has been identified, however, specific functions of SI in A. suum are unknown. In 
humans, this enzyme is expressed in the intestinal brush border and is essential for the degradation of 
carbohydrates/sugars. Decreased SI function results in the inability to metabolize sugars properly, leading 
to malabsorption and abdominal symptoms. Preliminary studies indicate similarities between human and 
A. suum SI. Therefore, it was aimed to evaluate the localization as well as function of SI in A. suum to 
provide approaches towards analyses of other functions of human SI in a less complex organism in 
addition to possible intervention strategies towards A. suum utilizing specific inhibitors. 
Adult worms were obtained from naturally infected pigs and cultured in RPMI 1640 medium to produce 
E/S products for subsequent analyses. To evaluate the dependence of worms on SI activity in terms of 
metabolism, different culture conditions were tested with a total of 6 males and 6 females individually 
evaluated in each condition. Worms were supplied with RPMI containing glucose or RPMI without glucose. 
Presence or absence of a specific inhibitor of human SI was included to determine interference of the 
inhibitor with sugar metabolisms. Medium changes were conducted every 24 h as well as assessment of 
viability and mobility on 9 consecutive days. Additionally, egg production of females was taken into 
consideration. First results indicate no effect of the human inhibitor on worms, possibly suggesting a 
divergent enzyme function. Localization of SI in A. suum will be determined by immunoblotting as well as 
immunohistochemical staining. Worms are subdivided into 5 or 3 sections for females and males, 
respectively and organs are dissected to be individually analyzed. For detection of SI, human antibodies 
against the sucrase and isomaltase subunits as well as antibodies against the mature and immature forms 
are utilized. Analyses are currently in progress and results will be presented. 
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P VET 11 

Genetic structure of Trypanosoma congolense forest circulating in domestic animals and Tsetse flies of 

Fontem in the South-West region of Cameroon. 

P. Fogue Soubgwi1,2, G. Simo1,2 
1University of Dschang, Biochemistry, Dschang, Cameroon 
2University of dschang, Biochemistry, Dschang, Cameroon 

African animal trypanosomiasis is a parasitic disease due to trypanosomes. Amongst the pathogenic 
trypanosomes, Trypanosoma congolense causes the most economically important animal trypanosomiasis 
in sub-Saharan Africa. Despite this economical impact, very little investigations have been undertaken on 
the population genetics and the transmission dynamics of this parasite. To understand the circulation of T. 

congolense genotypes between domestic animals and tsetse flies of different villages of Fontem in the 
southwest region of Cameroon, a study on the population genetics structure of T. congolense forest were 
undertaken using microsatellites markers. For this study, blood samples were collected from 397 domestic 
animals (pigs, sheep, goats and dogs) of eight villages of Fontem (1) whereas pyramidal traps were used to 
capture 3347 tsetse flies in five of the eight villages. 1903 live flies were dissected and their mid-guts 
collected (2). DNA was extracted from blood samples and mid-guts and specific primers were used to 
identify T. congolense forest. All positive samples were genetically characterized with seven microsatellite 
markers. The PCR targeting a specific sequence of T. congolense forest revealed 163 (41.05%) domestic 
animals and 94 (04.93%) midguts of tsetse flies infected by this trypanosome. The genetic characterization 
was performed on 217 T. congolense forest positive samples (163 from animals and 94 from tsetse flies) 
(3). Of these 217 samples, 130 of them were single infections and, therefore, were selected for 
transmission dynamics studies. The dendrogram generated from the multilocus genotypes and showing 
the genetic similarities between T. congolenses’ samples can be divided in two clusters indicating thus one 
major T. congolense genotype circulates both in domestic animals and tsetse flies. The very low values of 
FST are additional elements supporting this low genetic differentiation between subpopulations. These very 
low values of FST suggest an absence of sub-structuration within T. congolense forest circulating in tsetse 
flies and different animal species of the same village, and also of different villages. Our data suggests that 
the same genotypes or genotype family circulate in domestic animals and tsetse flies of different villages 
of the Fontem. 
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Parascaris P-glycoprotein-11 affects IVM-susceptibility in Caenorhabditis elegans 

J. Janssen1, J. Krücken1, J. Demeler1, G. von Samson-Himmelstjerna1 
1Freie Universität Berlin, Institute for Parasitology and Tropical Veterinary Medicine, Berlin, Germany 

Introduction: The gastrointestinal parasite Parascaris sp. causes diseases in young horses which might 
result in death. Treatment of infected horses is carried out most often by the use of anthelmintics 
belonging to the class of macrocyclic lactones such as ivermectin (IVM). Due to its frequent use, IVM 
resistance in Parascaris sp. has become a worldwide problem. This might be caused by integral membrane 
proteins (P-glycoproteins, Pgp) which mediate the ATP-dependent transport of endo- and exogenous 
compounds. Earlier investigations targeting changes in the amino-acid composition and mRNA levels imply 
an influence of these proteins on IVM resistance in Parascaris sp. 
Objectives: The objective of the present study was to verify these descriptive observations for Parascaris 
Pgp-11 using the model organism Caenorhabditis elegans in a functional assay.  
Materials & Methods: Plasmids containing the cDNA sequence of Parascaris pgp-11 under control of the 
C. elegans pgp-11 promoter were injected into the germline of C. elegans hermaphrodites. Successful 
transformation was validated by the co-injection of a gfp-expression marker and RT-PCR. As IVM paralyses 
nematodes, a thrashing assay was performed: Adult transgenic individuals were selected and incubated in 
an IVM-containing medium. After 18 h the number of movements was determined.  
Results: Two transgenic lines and another line carrying a control plasmid were generated. As all lines 
exhibited semi-stable transmission of gfp-expression, only individuals expressing this protein were used 
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for further investigations. Furthermore, pgp-11-expression could be confirmed by RT-PCR targeting the 
full-length sequence. The EC50-value of IVM was significantly increased in both lines injected with the 
Parascaris pgp-11 expression construct compared to the control line (3.2- and 4.6-fold). 
Conclusion: The results of this study provide a view on the IVM-detoxification in nematodes caused by a 
single Pgp. As functional studies in parasitic nematodes are hampered by several obstacles, transgenic 
lines of C. elegans offer a reliable alternative.  
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Metabolic signatures of Besnoitia besnoiti-infected endothelial host cells and blockage of key metabolic 

pathways indicate high glycolytic and glutaminolytic needs of the parasite 

A. Taubert1, C. Hermosilla1, L. Silva1, A. Wieck2, K. Failing3, S. Mazurek2 
1Institute of Parasitology, Giessen, Germany 
2Institute of Veterinary Physiology and Biochemistry, Giessen, Germany 
3Unit for Biomathematics and Data Processing, Giessen, Germany 

Introduction: Besnoitia besnoiti is an obligate intracellular and emerging coccidian parasite of cattle with a 
significant economic impact on cattle industry. During acute infection, fast proliferating tachyzoites are 
continuously formed mainly in endothelial host cells of infected animals. Given that offspring formation is 
a highly energy and building block demanding process, the parasite needs to exploit host cellular 
metabolism to meet its metabolic demands. 
Objective: Here we analyzed the metabolic signatures of B. besnoiti-infected endothelial host cells and 
aimed to influence parasite proliferation by inhibitors of specific metabolic pathways. 
Material & Methods: Glycolytic and glutaminolytic conversion rates were calculated by direct 
measurements of the corresponding nutrients and metabolic products in the cell culture supernatants of 
B. besnoiti-infected bovine umbilical vein endothelial cells (BUVEC) and non-infected controls. Based on 
these results, the following metabolic inhibitors were tested for their effects on tachyzoite production: 
fluoro 2-deoxy-D-glucose and 2-deoxy-D-glucose (FDG, DG; inhibitors of glycolysis), 6-diazo-5-oxo-L-
norleucin (DON; inhibitor of glutaminolysis), dichloroacetate (DCA; blockage of pyruvate dehydrogenase 
kinase) and adenosine-monophosphate (AMP; blockage of P-ribose-PP-synthase). 
Results: Overall, B. besnoiti infections of BUVEC induced a significant and infection rate-dependent 
increase of glucose, glutamine and serine consumption as well as of lactate, glutamate and alanine 
production indicating a significant parasite-triggered up-regulation of the host cellular glucose, glutamine 
and serine metabolism. Correspondingly, inhibitor treatments revealed significant anti-proliferative 
effects. Thus, the total parasite replication was significantly blocked by DON (4 µM: 99.5 % reduction), FDG 
(2 mM: 99.1 % reduction), DG (2 mM: 93 % reduction) and DCA (8 mM: 71.9 % reduction) treatments. In 
contrast, AMP treatments had no significant effect on total tachyzoite production. 
Conclusion: Since currently no therapeutic compounds are available for cattle besnoitiosis, these data may 
be helpful to develop new strategies for besnoitiosis treatment. 
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A Study of Epidimiological Idex of Metastrongylidae in Wil Boards (Suc Scrofa Barbarus) from Middle 

Atlas Region of Morocco 

A. Abdelaziz1, H. Taoufik2, E. Khadija1, B. Driss1 
1Faculty of Sciences, University Ibn Tofail, Laboratory of Environment and Renewable Energies, Kenitra, 

Morocco 
2Regional Center for Education and Formation, Laboratory of Scientific Research and Educational in the 

Mediterranean World, Meknes, Morocco 

Under his barbarus form, boar Sus scrofa is widespread in northern Morocco where he especially 
frequents the wooded mountainous regions. Its distribution extends from the Rif to the Anti-Atlas 
Mountains, excluding pre-Saharan regions of Southeast the country and the Eastern Highlands (Aulagnier 
& Thevenot 1986). 
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The aim of the study was to identify lung nematodes species present in wild boar in Morocco, to assess the 
prevalence and intensity of infection and also to assess the effect of age and sex characteristics on the 
intensity of infection in wild boar population, and to assess the effect of external factors related to the 
habitat occupied by wild boars 
Prevalence of lung worms belonging to the genus Metastrongylus was surveyed on 33 wild boars (19F 
14M) from four area of El Hajeb province (Middle Atlas) hunted officially for wildlife damage control, from 
octobre 2014 to march 2015. The wild boars were autopsied immediately after death. The thoracic and 
abdominal viscera were isolated, removed, placed in plastic bags, labelled and taken to the laboratory, 
data records were kept of their age (according to dental formula and physical appearance), gender and 
locality. The number of parasites was the highest in the respiratory tract especially in the lung lobes. They 
were removed and placed in vials containing fixative (10% formalin). for their identification and count , 
obtained worms were clarified in a Berles fluid (Humason, 1972) 
The prevalence of Metastrongylus spp. was 84.4%. The most frequently isolated species were 
Metastrongylus pudendotectus (100 %), Metastrongylus confusus (85%); and Metastrongylus salmi 
(60.71%). Within the parasite community, in proportional species share, M. pudendotectus (48.40%) and 
M. confusus (85.71 %) appeared to be the most common. The sex ratio was the highest (1.99) for M. 

pudendotectus and smallest (5.23) for M salmi, reaching the average of (2.54). 
The infection level tend to increase with the age of wild boars, and also females hosts were more infected 
than male. Prevalence and intensity infection were higher in forest and rangelands than those living in 
cultivate lands.  
Studies in Morocco on wild boar population, still fresh until now, no study has been registered on its 
parasitology, our study showed that pulmonary pathology of Moroccan wild boar associated with 
metastrongylid infection. Differences in intensity of the nematodes in young (age < 1yr) and older animals 
may be explained by acquired immunity in older animals as a result of repeated exposure to infection. 

Figure 1    Figure 2 
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