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Welcome message 

Dear members and associate members of the Centre for Host-Parasite Interactions,  
 
Welcome to the 15th Annual Quebec Molecular Parasitology Symposium! This conference brings 
together multidisciplinary research aimed at understanding how parasites and hosts interact in 
order to provide basic knowledge for the design of vaccines or drugs to curb parasitic diseases. 
This year, the conference has been organized by trainees from the various member institutions.  
 

In this meeting, the Centre brings together scientists working in areas ranging from cellular 
microbiology to drug resistance and population dynamics. The main goals are to participate in 
the training of highly qualified personnel, and to provide opportunities for trainees and faculty to 
interact with leading scientists. We invite you to participate in the poster session and happy hour, 
where trainees present their work in a convivial and dynamic atmosphere. Through the panel on 
alternative careers outside academia, we want to expose trainees to the various careers available 
to them upon graduation. We hope that you find your time at this symposium to be worthwhile 
and insightful to your scientific interests.  
 
Sincerely, 
 

Armando Jardim (CHPI Director)  
Guillermo Arango Duque (CHPI Trainee Representative) 
 
The organizing committee: 
 Felipe Dargent, McGill University and Carleton University  
 Patrick Lypaczewski, McGill University 
 Christine Matte, INRS-Institut Armand-Frappier 
 Maeghan O’Neill, McGill University 
 Alessandra Ricciardi, McGill University 
 Christopher Warburton, Université du Québec à Montréal  
 
The organizers thank: 
 Christiane Trudeau: Administrative and student affairs coordinator, Institute of 
 Parasitology, McGill University 
 Keynote speakers: B. Burleigh, M. Pollastri and M. E. Bottazzi 
 Session chairs: A. Descoteaux, R. Prichard, J. Yee, A. Jardim, R. Beech and J. Xia 
 Judges for oral and poster presentations: S. Stäger, T. Scorza, R. Salavati, T. Geary,       
 M. Stevenson, I. King, M. Jaramillo, M. Ndao and P. Rohrbach 
 Alternative careers panelists: K. Thivierge, V. Dufour, M. Béland and K. Laflamme 
 Logistics and catering: McGill IT services, Foodie Traiteur and GES expo 
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The CHPI is a Strategic Cluster of 
the Fonds de recherche du 
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Monday 
June 8th, 2015 

8:45 - 9:00 Opening remarks 

9:00 - 10:00 Keynote speaker 

The intersection of parasite and host metabolism in the Trypanosoma 
cruzi intracellular growth cycle 
By Barbara Burleigh, Harvard T.H. Chan School of Public Health 

10:20 - 12:00 Session I: Pathogenesis and host response (Chair: Albert Descoteaux) 

O.01: Entamoeba histolytica cysteine protease-5 stimulates PI3K/PKCδ-
dependent MUC2 mucin secretion from colonic goblet cells 
By Cornick S, Moreau F, Chadee K 

10:00 - 10:20 Coffee break 

10:20 - 10:40 

O.02: Disruption of protein glycosylation in Leishmania major-infected 
macrophages 
By Podinovskaia M, Descoteaux A 

10:40 - 11:00 

O.03: The Leishmania pathogenicity factors GP63 and LPG traffic in 
vesicular structures via an ERGIC-mediated pathway 
By Arango Duque G, Jardim A, Desjardins M, Descoteaux A 

11:00 - 11:20 

O.04: Modulation of cutaneous leishmaniasis by Sandfly Fever Sicilian 
Virus coinfection 
By MacLean E, Atayde VD, Olivier M 

11:20 - 11:40 

O.05: Host eosinophil granules interact with Haemonchus contortus P-
glycoproteins: A novel role for ABC transporters in host-parasite 
interactions 
By Issouf M, Guegnard F, Koch C, Le Vern Y, Blanchard-Letort A, Che H, 
Beech RN, Kerboeuf D, Neveu C 

11:40 - 12:00 

12:00 - 13:20 Lunch 

13:20 - 14:20 Keynote speaker 

Efficient discovery of antiparasitic agents by a combination of kinase 
inhibitor repurposing and cross-pathogen screening 
By Michael Pollastri, Northeastern University 4 



15:00 - 15:20 Coffee break 

15:20 - 17:00 Session III: Parasite biology and proteomics (Chair: Janet Yee) 

O.08: The role of neurotransmitter Octopamine in Schistosoma mansoni 
motor function 
By El-Sakkary N, Ribeiro P 

15:20 - 15:40 

15:40 - 16:00 

O.10: Towards a protein complex map of Trypanosoma brucei 
By Gazestani VH, Nikpour N, Mehta V, Najafabai HS, Moshiri H, Jardim A, 
Salavati R 

16:00 - 16:20 

17:00 - 19:00 Poster Session & Happy hour 

O.06: Effects of Flubendazole on the filarial nematode, Brugia malayi: A 
transcriptomic approach 
By O’Neill M, Ballesteros C, Tritten L, Zaky W, Burkman E, Xia J, Williams S, 
Geary TG 

14:20 - 14:40 

O.07: A semidominant allele of the ivermectic-insensitive GluCl subunit 
GLC-2 confers ivermectin resistance and reveals in vivo subunit 
composition of GluCls 
By Su AHY, Dent JA 

14:40 - 15:00 

14:20 - 15:00 Session II: Drug targets and resistance (Chair: Roger Prichard) 

O.09: Leishmania RNA Virus 1 modifies L. Viannia guyanensis biology 
By Atayde VD, Hassani K, Jaramillo M, Gomez MA, Saravia N, Olivier M 

Monday 
June 8th, 2015 

16:20 - 16:40 

O.12: Studies of the Giardia cell cycle 
By Horlock-Roberts K, Reaume C, Walden E, Toms C, Yee J 

16:40 - 17:00 

O.11: Characterization of a protein complex potentially implicated in 
protein trafficking in the parasite Plasmodium falciparum 
By Hallée S, Richard D 

Round I – Pre-evaluation of all posters 17:00 - 18:30 

Round II – Final evaluation of top-ranked posters 18:30 - 19:00 

19:00 - 21:00 Dinner 5 



Keynote speaker 

Combating Neglected Tropical Diseases: The role of product 
development partnerships in accelerating translation of discoveries into 
new vaccines 
By Maria Elena Bottazzi, Baylor College of Medicine 

Tuesday 
June 9th, 2015 

10:20 - 11:00 Session IV: Vaccines and methods (Chair: Armando Jardim) 

O.14: A reliable method to count Cryptosporidium parvum oocysts by 
flow cytometry: Cornerstone for in vivo experiments on 
cryptosporidiosis 
By Sonzogni-Desautels K, Di Lenardo T, Gascon MA, Geary TG, Ndao M 

10:00 - 10:20 Coffee break 

10:20 - 10:40 

O.13: Characterization of the protection and immune response elicited 
by the immunization of mice with Schistosoma mansoni Cathepsin B in 
the presence of CpG oligodeoxynucleotides or Montanide ISA 720 VG 
By Ricciardi A, Visitsunthorn K, Dalton JP, Ndao M 

10:40 - 11:00 

O.15: The dilution illusion: Exploring the dilution-amplification 
conundrum 
By Dargent F, Portalier S, Forbes MR 

11:00 - 11:20 

O.16: A longitudinal study to delineate snail-trematode community 
structure among lakes in central Alberta 
By Gordy MA, Kish L, Tarrabain M, Hanington PC 

11:20 - 11:40 

11:40 - 13:00 Lunch 

13:00 - 14:20 Session VI: Immunoparasitology (Chair: Jeff Xia) 

O.17: Leishmania donovani activates B cells and induces cytokine 
expression by triggering endosomal TLRs 
By Silva-Barrios S, Smans M, Qureshi S, Descoteaux A, Stäger S 

13:00 - 13:20 

9:00 - 10:00 

11:00 - 11:40 Session V: Population dynamics (Chair: Robin Beech) 
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O.18: Inflammation-mediated HIF-1α induction limits effector responses 
by impairing dendritic cell function during acute Leishmania infection 
By Hammami A, Charpentier T, Smans M, Stäger S 

O.19: Interferon regulatory factor 8 controls myeloid-derived suppressor 
cell expansion and regulates Th2-mediated immune responses to 
Heligmosomoides polygyrus bakeri infection 
By Valanparambil RM, Tam M, Gros P, Gros PP, Ozato K, Jardim A,  Geary 
TG, Stevenson MM 

Tuesday 
June 9th, 2015 

Opening remarks 13:00 - 14:20 Session VI (cont’d): Immunoparasitology (Chair: Jeff Xia) 

14:35 - 15:00 Closing remarks & Prizes 

13:40 - 14:00 

O.20: Entamoeba histolytica-induced caspase-4/11 activation elicits a 
pro-inflammatory response in macrophages 
By Quach J, Mortimer L, Moreau L, Chadee K 

14:00 - 14:20 

13:20 - 13:40 

Panel: Alternative careers outside academia 15:00 - 17:00 

Karine Thivierge 
Head of parasitology department, INSPQ – LSPQ 

15:00 - 15:15 

Vanessa Dufour 
Medical writer, INESSS 

15:15 - 15:30 

Maxime Béland 
Scientific director, R&D, Anatis Bioprotection 

15:30 - 15:45 

Karina Laflamme 
Technical consultant, Patents 

15:45 - 16:00 

Questions and discussion 16:00 - 17:00 

Best oral presentation – 1st place: $200 

Best oral presentation – 2nd place: $100 

Best poster presentation – 1st place: $200 

Best poster presentation – 2nd place: $100 
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14:20 - 14:35 Coffee break 



Monday June 8th 
17:00 – 19:00 

Poster session 

PARASITE BIOLOGY, PROTEOMICS AND GENOMICS 

P.01: Ballesteros, C: The effect of in vitro cultivation on the transcriptome of adult female Brugia 
malayi 

P.02: Byrne, H: Further characterization of glutamate-gated chloride channels from the human 
parasite, Schistosoma mansoni 

P.03: Curran, DM: Identifying xenobiotic metabolism genes in parasitic nematodes 

P.04: Dayer, G: Interactome study of the Giardia intestinalis cytochrome b5-I, II & III 

P.05: Gaumond, D: Characterization of a potential phosphoinositide effector of the malarial 
parasite, Plasmodium falciparum 

P.06: Hussain, A: Serotonergic control of motor activity in S. mansoni 

P.07: Ivanov, N: Functional and structural analyses of S. mansoni nicotinic acetylcholine receptors 

P.08: Kemp, A: DNA binding specificity of TATA-binding protein in Giardia intestinalis 

P.09: Kottarampatel, AH: Topology analysis of the membrane bound conformation of 
hydrophobic region of LdPEX14 by tryptophan and cysteine scanning mutagenesis 

P.10: Nikpour, N: Regulation of the proline metabolism in Trypanosoma brucei 

P.11: Srivastava, S: Molecular mimicry: Identifying the parasite proteins that interfere with the 
host’s immune system 

P.12: Wu, H: The DRBD13 RNA binding protein regulates AU-rich element containing mRNAs in 
Trypanosoma brucei 

DRUGS: TARGETS, DISCOVERY AND RESISTANCE 

P.13: Fallatah, O: Induction of eryptosis in Plasmodium falciparum-infected erythrocytes through 
ABC protein-mediated oxidative stress 

P.14: Kaji, MD: UNC-49 represents and appealing yet underutilized target of anthelminthics 

P.15: Mehta, V: Small-molecule library HTS for inhibitors of the editosome: Function & discovery 

P.16: Laffitte, MC: DNA repair proteins MRE11 and RAD50 are involved in genome plasticity in 
Leishmania 

P.17: Merk, A: Investigating the functionality of polymorphic Haemonchus contortus genes in the 
Levamisole Acetylcholine Receptor 

P.18: Potvin, JE: Étude des mécanismes de résistance déployés par le parasite Leishmania contre 
des traitements actuels et futurs par une méthode de Sélectomique 

P.19: Yip, CW: A fluorescent cell-based assay to target RNA polymerase I in Trypanosoma brucei 
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Monday June 8th 
17:00 – 19:00 

Poster session 

HOST CELL BIOLOGY 

P.20: Adhikari, A: Role of hepatocyte specific SHP-1 in the modulation of inflammatory response 

P.21: Gómez, CP: The proteins Meosin and Myosin interact with the protein tyrosine 
phosphatase SHP-1 in murine macrophages 

P.22: Vogel, I: Arginine transport in professional antigen presenting cells mediates CD-4 T cell 
activation 

P.23: Warburton, C: EPO production and erythropoiesis in macrophage-conditioned media 

PATHOGENESIS & HOST RESPONSE 

P.24: Casgrain, PA: Cysteine protease B: A master regulator of pathogenicity in Leishmania 

P.25: Fougeray, S: Role of hemozoin (malarial pigment) on pathways regulating inflammatory 
response in the malarial physiopathology 

P.26: Gaudreault, V: Red blood cells preconditioned with hemin are less permissive to 
Plasmodium invasion 

P.27: Leroux, LP: Translation control of macrophages by Toxoplasma gondii 

P.28: Lypaczewski, P: Leishmania donovani A2 protein: Evidence of a chaperone-like behavior 

P.29: Qendro, T: Heligmosomoides polygyrus excretory-secretory products can modulate classical 
activation of the murine macrophage-like cell line RAW 264.7  

P.30: Séguin, O: SNAREs importance in Leishmania communal and individual PV formation 

P.31: Teghtmeyer, M: Response of the parasitic protest, Giardia inestinalis, to nitrosative stress 

P.32: Van Den Ham, KM: Protein tyrosine phosphatase inhibition induces the generation of IL-10-
producing CD25+Foxp3-CD4+ T cells during Plasmodium berghei ANKA infection 

P.33: Villa, A: Impact of Fasciola hepatica on activation of macrophage PTPs, signaling and 
function 

METHODS 

P.34: Dagenais, M: Isolation of Schistosoma mansoni-derived exosomes 
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Keynote speaker presentations 
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The intersection of parasite and host metabolism in the 
Trypanosoma cruzi intracellular growth cycle 

By Barbara Burleigh, PhD1 

Contributing authors: Shah-Simpson S1, Caradonna KL1, Li Y2, 
Okrah K3, Choi J2, Padmanabhan P1, Ndegwa DM1, Temanni MR2, 
Corrada Bravo H3, El-Sayed NM2,3 

Affiliations: 1Department of Immunology and Infectious Diseases, 
Harvard School of Public Health, Boston, MA, USA; 2Department of 
Cell Biology and Molecular Genetics and 3Center for Bioinformatics 
and Computational Biology, University of Maryland, College Park, 
MD, USA 

 

Monday June 8th 
9:00 – 10:00 

Barbara Burleigh 

The intracellular amastigote stage of Trypanosoma cruzi is a critical target for the development 
of vaccines and therapeutic interventions aimed at combatting human Chagas’ disease. Despite 
their relevance in infection and disease, knowledge of the biology of intracellular T. cruzi 
amastigotes is limited. With a view to defining the metabolic dependencies of intracellular T. 
cruzi amastigotes, we have applied genome-scale approaches to: (a) follow the dynamic 
remodeling of the T. cruzi transcriptome during the establishment and maintenance of 
intracellular infection and (b) to identify host susceptibility factors that facilitate the intracellular 
T. cruzi infection process. Transcriptomic analysis of an intracellular infection time course in 
human fibroblasts reveals that the transition from invasive extracellular T. cruzi trypomastigotes 
to replication-competent amastigotes is accompanied by a major shift in parasite gene 
expression. Metabolic functions including nucleic acid and lipid biosynthesis are increased in 
replicating amastigotes as are amino acid and fatty acid catabolism, TCA cycle function and 
mitochondrial ATP synthase genes indicative of active respiration in intracellular amastigotes. 
Metabolic predictions for trypomastigotes and amastigotes were validated by conducting 
extracellular flux measurements on live parasites. RNA interference screening in mammalian 
cells reveals a critical role for host metabolic networks centered around energy production, 
nucleotide metabolism and lipid metabolism as central processes supporting intracellular T. cruzi 
growth in mammalian host cells. Current studies are exploring the dynamics between host fatty 
acid metabolism and intracellular amastigote growth and survival using induced pluripotent 
stem cell derived human cardiomyocytes as a tool.   
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Efficient discovery of antiparasitic agents by a 
combination of kinase inhibitor repurposing and  

cross-pathogen screening 

By Michael Pollastri, PhD 

Affiliation: Associate Professor of Chemistry and Chemical Biology, 
Northeastern University, Boston, MA, USA 

Monday June 8th 
13:20 – 14:20 

Michael Pollastri 

A pragmatic method for discovering new leads for neglected tropical disease therapeutics 
referred to as “target repurposing” can be used, wherein established inhibitors of enzymes and 
pathways in humans are utilized as starting points for inhibitor discovery for the pathogens that 
cause NTDs. Using properties-based library design strategies and established knowledge of each 
known compound class, parallel synthesis approaches are applied that enable rapid structure-
activity relationship development.  Recent efforts to repurpose knowledge in human kinase 
medicinal chemistry has allowed rapid discovery and optimization of multiple potent and non-
toxic lead chemotypes for Chagas disease, human African trypanosomiasis, leishmaniasis, and 
malaria. Multiple examples of these types of programs will be presented. 

12 



Combating Neglected Tropical Diseases: The role of 
product development partnerships in accelerating 

translation of discoveries into new vaccines 

By Maria Elena Bottazzi, PhD 

Affiliation: Associate Dean, National School of Tropical Medicine, 
Professor of Pediatrics, Section of Pediatric Tropical Medicine, 
Director Product Development, Sabin Vaccine Institute and Texas 
Children’s Hospital Center for Vaccine Development, Baylor College 
of Medicine, Houston, TX, USA 

Tuesday June 9th 
9:00 – 10:00 

Maria Elena Bottazzi 

The neglected tropical diseases (NTDs) are the most common infections of the poorest 120 
million people in the Americas who live on less than US$2 per day. They include ancient scourges 
such as hookworm and other soil-transmitted helminth infections, Chagas disease, amoebiasis, 
schistosomiasis, leishmaniasis, and dengue. Together, these NTDs produce a burden of disease in 
the western hemisphere that in certain regions even exceeds HIV/AIDS, while simultaneously 
trapping Latin America's “bottom 100 million” in poverty through their deleterious effects on 
child physical and intellectual development, pregnancy outcome, and worker productivity.  

 

The high prevalence and incidence of the major NTDs afford an opportunity for joint cooperation 
and alliances to address the highest prevalence conditions and accelerate the development of 
alternative control tools for the major NTDs. One of the major hurdles in the critical path for the 
development and testing of novel and translational discoveries is overcoming the “valley of 
death”, or product development gap for taking a bench discovery to the point where it shows a 
clear path to the clinic. A perspective of a sustainable model to accelerate translation of 
discoveries into new vaccines and applied by the Sabin Vaccine Institute and Texas Children’s 
Hospital Center for Vaccine Development, a product development partnership (PDP) founded to 
develop recombinant protein vaccines targeting NTDs will be presented. In addition, the mission 
and vision of the newly established National School of Tropical Medicine at Baylor College of 
Medicine for training the next generation of health professionals will also be discussed. 
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O.01: Entamoeba histolytica cysteine protease-5 stimulates PI3K/PKCδ-dependant MUC2 
mucin secretion from colonic goblet cells 

Cornick S1, Moreau F1, Chadee K1 

1Department of Microbiology, Immunology and Infectious Diseases, University of Calgary, Calgary, AB, Canada 

The mucus barrier that covers the single layer of epithelial cells in the gastrointestinal tract provides the first line of 
innate host defense against commensal organisms and disease causing pathogens. MUC2 mucin produced by goblet 
cells (GC) can directly interact with a variety of pathogens to limit their interaction with the epithelium. The 
protozoan parasite Entamoeba histolytica (Eh) directly interacts with MUC2 to prevent parasite invasion of the 
underlying intestinal epithelial cells that would otherwise result in disease. Eh induces hypersecretion of MUC2 
resulting in the depletion of mucin stores within goblet cells via an unknown contact dependent mechanism. We 
sought to identify the parasite component responsible for mucin secretion in goblet cells and to decipher how this 
virulence factor triggers intracellular signaling cascades to evoke mucin exocytosis. Eh-induced mucin secretion was 
studied in vitro using LS 174T colonic GC that was metabolically labeled with 3H-glucosamine that incorporates into 
MUC2 Gal/GalNAc oligosaccharide residues. Live Eh-induced MUC2 mucin secretion in a dose- and time-dependent 
manner, similar to the potent mucin secretagogue, PMA. Interestingly, Eh lacking cysteine protease-5 (EhCP5-) or 
Wt Eh treated with the cysteine protease inhibitor E64 significantly reduced mucin secretion. Mucin secretion was 
modestly induced by Wt Eh secreted components (SC) and recombinant EhCP5 but not EhCP5- and E64-treated Eh 
SC. Inhibition of protein kinase C or phosphoinositide-3 kinase (PI3K) abrogated cysteine protease dependent MUC2 
secretion by live Eh. Phosphorylation and activation of PKCδ following Eh contact was blocked by PI3K inhibition. 
Both PI3K and PKCδ were phosphorylated at the site of Wt Eh contact, but not EhCP5- or E64-treated Eh.  This 
cascade was initiated by EhCP5- αvβ3 integrin interaction. We propose a model in which cysteine proteases present 
on Eh can modulate goblet cell integrins to activate PI3K/PKCδ that facilitates MUC2 mucin exocytosis in disease 
pathogenesis. 

O.02: Disruption of protein glycosylation in Leishmania major-infected macrophages 

Podinovskaia M1,2, Descoteaux A1,2 
1INRS-Institut Armand-Frappier, Université du Québec, Laval, QC, Canada; 2Centre for Host-Parasite Interactions 
This project was funded by CIHR grant to A. Descoteaux, and by Armand-Frappier Foundation Post-Doctoral 
Fellowship to M. Podinovskaia 

Leishmania, the causative agent of the disease Leishmaniasis, is an obligate protozoan parasite of macrophages. In 
order to survive, Leishmania must evade immune recognition and killing by the host cell. The parasite achieves this 
by modulating macrophage behavior and signaling pathways, through the release of virulence factors such as the 
GP63 metalloprotease. We demonstrate that protein glycosylation is one of the macrophage functions targeted by 
the parasite. Fluorescently-tagged lectins that bind specific sugar residues were used to visualize glycosylated 
proteins at distinct stages of maturation in macrophages infected with Leishmania major. The observed reduction in 
expression of glycosylated proteins was GP63-dependent, took place at very early stages of protein glycosylation 
and resulted in the decrease of glycosylated proteins at the cell surface. These changes were associated with 
modifications to the cis- and trans-Golgi-resident proteins GM130 and Golgin-97, respectively, in a GP63-dependent 
manner. The two proteins are required for Golgi stack maintenance and vesicular transport. Other Golgi proteins, 
including Golgin-84 and Giantin, as well as the tethering factor p115, involved in the ER to Golgi transport, were 
unaffected by Leishmania infection. Interestingly, Golgi fragmentation was not observed in infected macrophages 
and Golgi recovery following Brefeldin A treatment was also unaffected. GP63 was observed to re-distribute from 
parasite vacuoles to small LAMP1-negative vesicles, some in close proximity to, but not co-localizing with, Golgi 
structures. The precise mechanisms of protein glycosylation in Leishmania-infected macrophages remain to be 
determined. Characterization of Golgi functional changes, such as protein glycosylation, and their effect on 
Leishmania survival in macrophages will help define cellular pathways targeted by Leishmania and direct research 
focus for drug therapy accordingly. 

Monday June 8th 
10:20 – 12:00 

Session I: Pathogenesis and host response 
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O.03: The Leishmania pathogenicity factors GP63 and LPG traffic in vesicular structures via an 
ERGIC-mediated pathway 

Arango Duque G1,2, Jardim A2,3, Desjardins M4, Descoteaux A1,2 
1INRS–Institut Armand-Frappier, Université du Québec, Laval, QC, Canada; 2Centre for Host-Parasite Interactions; 
3Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada; 4Département de Microbiologie et 
Immunologie, IRCM, Université de Montréal, Montreal, QC, Canada 
This research was funded by CIHR grants. 

Leishmania parasites conquer their mammalian hosts by using phagocytosis to survive and evade immune detection. 
Phagosomes become microbicidal via membrane exchanges, mediated in great part by members of the Soluble NSF 
Attachment Protein Receptor (SNARE) family, with organelles such as lysosomes and the ER/Golgi intermediate 
compartment (ERGIC). Leishmania employs pathogenicity factors such as the GP63 protease and lipophosphoglycan 
(LPG) to cleave host proteins involved in immunity, and retard phagosome maturation, respectively. How GP63 and 
LPG traffic from the phagosome to the cytoplasm is unknown. Given the importance of GP63 and LPG on parasite 
survival, we hypothesized that they are redistributed through the cytoplasm in vesicles whose trafficking is 
mediated by host organelles. Using confocal microscopy, we demonstrated that GP63 and LPG were found in 
vesicles that are dispersed in the cytoplasm of infected phagocytes in a time-dependent manner. Flotation assays 
showed that GP63 and LPG localize to low-density fractions containing vesicles. This was confirmed by Triton X-114 
partitioning studies. These molecules were also found in a higher density fraction enriched in ER and ERGIC proteins. 
Moreover, GP63 and LPG colocalized with ER/ERGIC+ vesicles. Interestingly, Brefeldin A-mediated disruption of ER-
Golgi transport hindered the redistribution of GP63 and LPG. This prompted us to study the role of Sec22b, a SNARE 
involved in ER-Golgi transport, on the redistribution of GP63 and LPG. In infected cells transfected with shRNA to 
Sec22b, the trafficking of GP63 and LPG was hampered. The impact of Sec22b on GP63-mediated cleavage of host 
proteins is being studied. In sum, our data revealed that GP63 and LPG traffic in ER/ERGIC-derived vesicles in a 
Sec22b-dependent fashion. This work provides insight into how Leishmania sabotages phagocyte biology.  

O.04: Modulation of cutaneous leishmaniasis by Sand fly Fever Sicilian Virus coinfection  

MacLean E1, Atayde VD1, Olivier M1  
1Research Institute of the MUHC, Department of Microbiology and Immunology, McGill University, Montreal, QC, 
Canada  

The leishmaniases are a group of sand fly-transmitted diseases caused by various species of the protozoan parasite, 
Leishmania. With an annual incidence of over 1 million in tropical and subtropical regions of the world, some 300 
million more living in Leishmania-endemic regions, and over 20,000 deaths each year, leishmaniasis is a major global 
public health concern. While phlebotomine sand flies are well-known as the vectors of Leishmania, they are also the 
vectors of various phleboviruses, including Sand fly Fever Sicilian Virus (SFSV). Cutaneous leishmaniasis (CL), caused 
by Leishmania major (L. major), amongst other species, results in development of skin lesions on the infected host. 
Importantly, there exists much variation in CL pathology between individuals. We propose that phleboviruses, 
vectored by and found in the same sand fly guts as Leishmania, may be a factor determining CL severity. We 
hypothesised that upon taking a blood meal, the sand fly vector infects the host with Leishmania parasites as well as 
phleboviruses, and this viral coinfection will result in a modulation of leishmaniasis. In macrophages, we observed 
that SFSV alters MAP kinase signaling, as well as activity in the IRF3 pathway, and results in a proinflammatory 
phenotype. We also found that SFSV and L. major coinfection resulted in an exacerbation of leishmaniasis in vivo, 
and by using endosomal TLR knock-out mice, deduced that SFSV’s hyperinflammatory effect was TLR3-dependent. 
Overall our work represents novel findings towards understanding the causal mechanisms governing leishmaniasis 
severity. 

Monday June 8th 
10:20 – 12:00 

Session I: Pathogenesis and host response 

16 



O.05: Host eosinophil granules interact with Haemonchus contortus P-glycoproteins: A novel 
role for ABC transporters in host-parasite interactions 

Issouf M1, Guegnard F1, Koch C1, Le Vern Y1, Blanchard-Letort A1, Che H2, Beech RN2, Kerboeuf D1, 
Neveu C1 
1INRA, UMR1282 lnfectiologie et Santé Publique, F-37380 Nouzilly, France; 2Institute of Parasitology, McGill 
University, Ste-Anne-de-Bellevue, QC, Canada 

Granulocytes are one of the major mammalian effector cells encountered during helminth infections. Among the 
granulocytes, eosinophils are recruited to the infection site where they release toxic compounds contained within 
their granules. In the present study, we hypothesized that in addition to their critical role in xenobiotic resistance, 
helminth ABC transporters such as P-glycoproteins (Pgps) may also be involved in the detoxification of host cytotoxic 
products (1). Using the sheep parasitic nematode Haemonchus contortus as a model, we investigated the 
modulation and expression of parasite Pgps activity in response to host eosinophil granule products. Eosinophils 
were purified from infected sheep and their granule products were used to stimulate different life stages of the 
parasite. Using a rhodamine efflux assay, we provided functional evidence that host eosinophil granule products can 
activate Pgps from the parasite suggesting that granule products could act as potential modulators of the ABC 
transporters activity. We showed by quantitative RT-PCR that among nine different H. contortus Pgp genes; Hco-
pgp-3, Hco-pgp-9.2, Hco-pgp-11 and Hco-pgp-16 were specifically up-regulated in parasitical life stages suggesting a 
potential involvement of these Pgps during the host-parasite interaction. Using exsheated L3 larvae that mimic the 
first life stage in contact with the host, we demonstrated that eosinophil granules induced in a dose response 
manner an overexpression of Hco-pgp-3 and the closely related Hco-pgp-16 gene highlighting the possible 
involvement of these Pgps in host-product transport. Taken together, our results provide the first evidence that a 
subset of helminth Pgps could be involved in the detoxification of host products. This opens the way for further 
studies aiming to explore the function of helminth Pgps in host-parasite interactions. 
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O.06: Effects of Flubendazole on the filarial nematode, Brugia malayi: A transcriptomic 
approach 

O’Neill M1, Ballesteros C1, Tritten L1, Zaky W2, Burkman E3, Xia J1, Williams S2, Geary TG1 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, Montreal, QC, Canada; 2Smith College, 
Northampton, MA, USA; 3University of Georgia, Athens, GA, USA  

The use of microfilaricides for the control of onchocerciasis and lymphatic filariasis necessitates prolonged dosing. 
Prospects for elimination of these diseases would be enhanced by availability of a macrofilaricidal drug. 
Flubendazole (FLBZ) is an appealing candidate macrofilaricide. FLBZ has demonstrated profound and potent 
macrofilaricidal effects in a number of experimental filarial rodent models and one human trial. Unfortunately, FLBZ 
was deemed unsatisfactory for use in mass drug administration campaigns due to its markedly limited oral 
bioavailability. However, a new formulation that provided sufficient bioavailability following oral administration 
could render FLBZ an effective treatment. Identification of drug derived effects is important in ascertaining a dosage 
range which is detrimental to the worm. Evaluation of drug-induced damage to tissues is challenging.  In previous 
studies, histochemical analysis of morphological damage following exposure to FLBZ indicated that damage to 
tissues required for reproduction and survival can be achieved at pharmacologically relevant concentrations.  
However, histological damage is difficult to assess and there are individual differences in scoring of severity.  This 
study addressed this issue by taking a transcriptomic approach to confirm effects observed histologically and 
identify genes which were differentially expressed in FLBZ treated adult females worms (100 nM – 5 μM). 
Comparative analysis across treatment levels and time provided an overview of the processes which are affected by 
FLBZ exposure. The list of regulated genes correlates with reproductive effects observed via histology in previous 
studies. This study revealed transcriptional changes in genes involved in embryo and larval development, as well as 
cuticular synthesis. This data supports the indication that flubendazole acts predominantly on rapidly dividing cells, 
and provides a basis for selecting markers of drug-induced damage. 

O.07: A semidominant allele of the ivermectin-insensitive GluCl subunit GLC-2 confers 
ivermectin resistance and reveals in vivo subunit composition of GluCls 

Su AHY1,2, Dent JA1,2 
1Department of Biology, McGill University, Montreal, QC, Canada; 2Centre for Host-Parasite Interactions 
This work was supported by FQRNT operating grant PR-134829 and an NSERC USRA to HYS. 

Ivermectin, a broad spectrum antiparasitic drug, has been listed by the WHO as one of its essential medicines due to 
its widespread use as a nematocide for treating human parasites in developing countries. Heavy reliance on 
ivermectin increases the potential for resistance to evolve. Consequently, the mechanisms by which nematode 
parasites become resistant to ivermectin are of great interest. The free living model nematode C. elegans has been 
used successfully to characterize mechanisms of anthelmintic resistance. Previous work showed that four subunits 
of glutamate-gated chloride channels (GluCls), avr-15, avr-14, glc-1 and glc-3, form homomeric chloride channels 
that are targets of, and are irreversibly opened by, ivermectin. Strains with subsets of the four genes mutated 
exhibit various degrees of recessive ivermectin resistance. We recently isolated a strain of C. elegans carrying a point 
mutation in the GluCl channel subunit, GLC-2, which forms an ivermectin-insensitive GluCl. Unlike previous 
resistance alleles, which were recessive, the glc-2(vu16d) allele has a semi-dominant resistance phenotype when 
only one of AVR-15, GLC-1 or GLC-3, but not AVR-14, are present. Our hypothesis is that the subunit encoded by the 
glc-2(vu16d) allele acts as a dominant negative subunit that forms heteromers separately with AVR-15, GLC-1 and 
GLC-3, poisoning the resulting channel. We infer that GluCls are heteromers of GLC-2 with AVR-15, GLC-1or GLC-3 in 
vivo.  
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El-Sakkary N1, Ribeiro P1 
1McGill University, Institute of Parasitology, Ste-Anne-de-Bellevue, QC, Canada 

Schistosoma mansoni is one of the main causative agents of schistosomiasis, a disease which infects over 200 million 
people worldwide. Treatment of the disease is primarily with praziquantel. With the lack of an available alternative 
and the widespread use of the drug, there is a fear of the development of resistance. Biogenic amines (BAs) are the 
largest subclass of classical neurotransmitters in the schistosome nervous system. They are typically involved in 
motor control and are important to host infection and worm survival. The goal of this study is to determine the role 
of BA neurotransmitter octopamine (OA) in schistosomes.  OA was immunolabeled in the adult parasite and showed 
widespread labeling in the main neurons of the worm CNS, the first indication that OA is present in schistosomes. 
Also, following administration of OA to the parasite in culture, we observed a dose-dependent hypermotile effect. In 
silico, we identified proteins putatively involved in OA signaling, which we targeted by RNAi to determine their role 
in parasite motility.  Several of the RNAi-targeted animals showed drastic changes in frequency of body wall muscle 
contractions and in worm morphology as compared to the control, underlining the importance of OA signaling in 
schistosomes.  Next, to identify putative antagonists of OA signaling in S. mansoni, we screened approximately 30 
compounds, chosen based on literature indications that they may elicit anti-octopaminergic activity. Antagonists of 
OA signaling may potentially cause paralysis of the parasite with little or no effect on the host, since the OA pathway 
is believed to be absent in mammals. We took readings of schistosomes in culture following the addition of each 
drug compound and subsequently, following addition of OA. We determined whether OA still exerted its 
hypermotile effect to identify putative antagonists of OA signaling which can serve as “leads” to be further studied 
for drug design. Dose-response assays were performed on these putative leads where hypomotility was observed. 
Together these studies highlight the importance of OA in the control of motor activity in schistosomes. 

O.09: Leishmania RNA Virus 1 modifies Leishmania Viannia guyanensis biology  

Atayde VD1, Hassani K1, Jaramillo M2, Gomez MA3, Saravia N3 and Olivier M1 
1Centre for the Study of Host Resistance, Research Institute of the MUHC, Department of Medicine, McGill University, 
Montreal, QC, Canada; 2Department of Microbiology and Immunology, INRS–Institut Armand-Frappier, Université du 
Québec, Laval, QC, Canada; 3CIDEIM, Cali, Colombia 

Some Leishmania species of the subgenus Viannia, found exclusively in the New World, are persistently infected 
with LRV1, a double-stranded RNA virus that belongs to the Totiviridae family. Early studies described LRV1 biology 
and prevalence, however more recently this virus was associated with the development of mucocutaneous 
leishmaniasis. More specifically, Ives et al. (2011) showed that LRV1 dsRNA genome is recognized by host TLR3 
receptors, triggering hyper-inflammatory reactions that can be responsible for severe disease outcomes. Thus far, 
the effect of LRV1 on Leishmania cells per se and how its genome is exposed to host cells is unknown. By studying 
different clones of L. guyanensis containing variable amounts of LRV1, we established a direct relation between high 
viral loads and unhealthy parasite hallmarks, namely morphological alterations and low capacity to grow in vitro. 
Moreover, infected parasites showed substantial biological changes, such as compromised translation and altered 
total and exosomal protein profiles determined by mass spectrometry (MS). For instance, infected Leishmania 
showed a dramatic down regulation of GP63, but not GP63 mRNA levels. Unexpectedly, MS detected significant 
amounts of LRV1 capside protein in exosome preparations derived from infected parasites. When examining these 
preparations by TEM, we observed exosome-like vesicles frequently surrounding LRV1 particles, similarly to viral 
envelopes. This finding was further confirmed by different biochemical and molecular approaches. Our results 
suggest that LRV1-infected Leishmania are not simply virus carriers, but parasites that are feasibly modified to be 
more pro-inflammatory to the mammalian host. In addition, we demonstrated for the first time that Leishmania 
actively secretes LRV1 along and within exosomes, opening discussions for a new mechanism used by the parasite to 
present viral material to the host. 
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O.10: Towards a protein complex map of Trypanosoma brucei 

Gazestani VH1,*, Nikpour N1,*, Mehta V1,2, Najafabadi HS1,3,4, Moshiri H1,2,4, Jardim A1, Salavati 
R1,2,3,‡ 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada; 2Department of Biochemistry, 3McGill 
Centre for Bioinformatics, McGill University, Montreal, QC Canada; 4Present address: The Donnelly Centre, University 
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*These authors contributed equally to this work; ‡Corresponding author 
This work was supported by an operating grant of NSERC. 

The functions of the majority of trypanosomatid-specific proteins are unknown, hindering our understanding of the 
biology and pathogenesis of Trypanosomatidae. While protein-protein interactions are highly informative about 
protein function, a global map of protein interactions and complexes is still lacking for these important human 
parasites. Here, benefiting from in-depth biochemical fractionation, we systematically examined the protein 
complexes of more than 1500 proteins in Trypanosoma brucei, the protozoan parasite responsible for human 
African trypanosomiasis. Using a rigorous methodology, our analysis led to identification of 69 high-confidence 
complexes encompassing 510 proteins, including 404 proteins that had no available experimental annotation. These 
complexes correlate well with known pathways as well as for proteins co-expressed across the T. brucei life cycle, 
and provide potential functions for a large number of previously uncharacterized proteins. To showcase the utility of 
this protein complex map, we used it to reveal novel factors involved in the mitochondrial post-transcriptional gene 
regulatory machinery of T. brucei, and validated them by independent experiments. Interestingly, our results 
suggested that three of our candidates preferentially affect the editing process of Cytochrome b (Cyb) transcript, a 
developmentally regulated mitochondrial mRNA. Our data provide an unprecedented view of the protein complex 
map of T. brucei, and serve as a reliable resource for further characterization of trypanosomatid proteins. 

O.11: Characterization of a protein complex potentially implicated in protein trafficking in the 
parasite Plasmodium falciparum 

Hallée S1, Richard D1 
1Centre de recherche en infectiologie, Centre de recherche du CHU de Québec, Université Laval, Quebec, QC, Canada 

The malaria parasite, Plasmodium falciparum, is an obligatory intracellular parasite that invades erythrocytes by 
secreting proteins in a tightly regulated manner. These invasion effectors are contained in three main apical 
organelles: rhoptries, micronemes and dense granules. These apical proteins are essential for the parasite and 
represent an interesting target for the development of new therapeutic strategies. The biogenesis of these 
organelles occurs by the budding of vesicles from the Golgi apparatus. These vesicles, containing different apical 
proteins, are then transported in a specific manner to the right destination. The process by which these proteins are 
selected and specifically transported is still unknown. Our laboratory is interested in identifying molecular players 
implicated in the specific selection and transport of apical proteins. Our recent work identified two proteins that are 
potentially involved in protein trafficking at the Golgi apparatus: PRP2 (putative rhoptry protein 2) and PRP2-IP 
(PRP2-interacting partner). Using HA-tagged parasite lines, we found that both proteins are associated together at 
the Golgi membrane. PRP2-IP possesses a transmembrane domain and its interaction with PRP2 was demonstrated 
by immunoprecipitation followed by mass spectrometry analysis and by pull down experiments. Both proteins are 
constitutively expressed and are not secreted during erythrocyte invasion, reinforcing the hypothesis of their 
implication in protein trafficking instead of in the invasion process. Finally, our attempts to knock out PRP2-IP in P. 
berghei suggested an essential role for PRP2-IP in the parasite. In summary, our work provides evidence for a 
potential role of a new protein complex in the trafficking of proteins in the malaria parasite P. falciparum.  
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O.12: Studies of the Giardia cell cycle 

Horlock-Roberts K1, Reaume C1, Walden E2, Toms C2, Yee J1,2 
1Environmental and Life Sciences Graduate Program, 2Biology Department, Trent University, Peterborough, ON, 
Canada 
This work is supported by NSERC Alexander Graham Bell Canada Graduate Scholarships (KHR and CR), NSERC USRA 
(EW), and a NSERC Discovery Grant (JY). 

Giardia intestinalis is a protozoan parasite causing the diarrheal disease known as giardiasis. The cyst form of the 
parasite is ingested by the host, and the trophozoite form colonizes the host’s upper gastrointestinal tract.  As the 
trophozoites travel down the lower intestine, some of the trophozoites transform into cysts, and the emergence of 
these cysts in the feces of the host becomes a source for new infections.  In order to study the Giardia cell cycle, we 
used a method called counterflow centrifugal elutriation (CCE) to separate an asynchronous culture into different 
fractions.  Flow cytometry analysis was utilized to determine the cell cycle stage of the cells in each CCE fraction. The 
DNA content of the cells was determined by measuring the relative fluorescence of the nuclei in the cells after DAPI 
staining and application of the Cell Profiler program. Our results indicate that CCE was able to generate fractions of 
Giardia cultures enriched in defined stages of the cell cycle.  Quantitative RT-PCR of the CCE samples showed that 
the mRNA levels of the four core histone genes are elevated early at G1/S, and the three cyclin genes are elevated 
at G2/M.  We will also present preliminary results from RNA-Seq analysis of these samples as well as the application 
of CCE on cultures of encysting Giardia to isolate cells representing the different stages of encystation. 
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O.13: Characterization of the protection and immune response elicited by the immunization of 
mice with Schistosoma mansoni Cathepsin B in the presence of CpG oligodeoxynucleotides or 
Montanide ISA 720 VG 

Ricciardi A1, Visitsunthorn K1, Dalton JP3,4, Ndao M1,2 
1Department of Microbiology and Immunology, McGill University, Montreal, QC, Canada, 2National Reference Center 
for Parasitoloy, Montreal, QC, Canada, 3Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, 
Canada, 4Medical Biology Centre (MBC) Queen’s University Belfast, Belfast, UK 

Schistosomiasis is the most important human helminth infection due to its impact on public health. The clinical 
manifestations are chronic and significantly decrease an individual’s quality of life. Infected individuals suffer from 
long-term organ pathologies including fibrosis which eventually leads to organ failure. The development of a vaccine 
against this parasitic disease has the potential to contribute a long-lasting decrease in disease spectrum and 
transmission. Our group has chosen to target Schistosoma mansoni Cathepsin B (Sm-CB) as a vaccine candidate. 
Immunizations with Sm-CB adjuvanted with CpG oligodeoxynucleotides conferred a 59% decrease in worm burden. 
Hepatic and intestinal egg burdens were decreased by 56% and 54% respectively compared to control groups. Sm-
CB formulated with Montanide ISA 720 VG decreased worm, hepatic egg, and intestinal egg burdens by 60%, 62%, 
and 56% respectively compared to control groups. Antibody production was significantly augmented in the 
vaccinated mice; both formulations elicited Sm-CB specific total IgG endpoint titers > 120,000. Furthermore, analysis 
of cytokine secretion levels revealed that immunization with Sm-CB+CpG resulted in a Th1 biased response (IFN-γ 
and TNF-α) whereas immunization with Sm-CB+Montanide led to a mixed Th1/Th2 response (IFN-γ, TNF-α, IL-5). Our 
results highlight the potential of Sm-CB as a strong vaccine candidate against schistosomiasis.  

O.14: A reliable method to count Cryptosporidium parvum oocysts by flow cytometry: 
Cornerstone for in vivo experiments on cryptosporidiosis 

Sonzogni-Desautels K1,2, Di Lenardo T2, Gascon MA2, Geary TG1, Ndao M2,3 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, Montreal, QC, Canada; 2Research Institute of the 
MUHC, Montreal, QC, Canada; 3National Reference Center for Parasitology, MUHC, Montreal, QC, Canada 

Cryptosporidiosis causes self-limiting diarrhea in immunocompetent individuals and life-threatening dehydration in 
immunocompromised patients. Cattle and humans are particularly sensitive to this infection and a new therapeutic 
approach will benefit both veterinary and human medicines. There is no vaccine or effective treatment to either 
prevent or cure the disease. To assess efficiency of new vaccine or compound against Cryptosporidium parvum 
infection, in vitro experiments are used first for molecule screening followed by in vivo experiments in 
immunocompromised animals which is the gold standard method. Flow cytometry has been used to determine 
parasite burden using antibodies to stain oocysts. However, this staining technique presents many disadvantages. 
We established an easy and reliable method to count C. parvum oocysts from mouse intestines or stools by flow 
cytometry using an antibody-independent technique. Because this method discriminates easily oocysts from debris, 
parasite counts are more accurate. Gating strategy of flow cytometry data will be presented and results will be 
corroborated by qPCR data. To our knowledge, our group is the first to report such method of interpreting flow 
cytometry data of oocyst counts for C. parvum in vivo infection. We hope to set guidelines for a fast, easy, reliable 
and accurate method of counting C. parvum oocysts which will be affordable and accessible for every researcher 
working on this parasite. There is an urgent need to find new therapeutic protocols against cryptosporidiosis, having 
efficient working tools will surely catalyse research on C. parvum. 
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O.15: The dilution illusion: Exploring the dilution-amplification conundrum 

Dargent F1,2*, Portalier S1*, Forbes MR2 
1Department of Biology, McGill University, Montreal, QC, Canada; 2Department of Biology, Carleton University, 
Ottawa, ON, Canada 
*Both authors contributed equally 
This work was supported by a Quebec Centre for Biodiversity Science award to FD.   

The dilution effect, the idea that as host biodiversity increases disease prevalence should decrease, gained 
popularity during the past two decades because it provides a compelling and practical argument in favour of 
biodiversity conservation. Yet empirical evidence in support of dilution has been inconsistent. While some studies 
indeed provide evidence in support of the dilution effect, others show no change in parasitism in response to 
variation in host species diversity, or even report the opposite pattern: increasing prevalence of parasites as host 
diversity increases (i.e. the amplification effect). Recently, this situation has led to an acrimonious debate over the 
generality of dilution or amplification effects in nature, with little prospect of a resolution. We ran 200 million 
simulations of a deterministic model to assess how variation in the traits of two species of hosts and one shared 
contagious pathogen interacted with changes in host species evenness to decrease (dilution) or increase 
(amplification) prevalence of the pathogen. We found that amplification was a more frequent outcome of increased 
evenness (~23%) than dilution (~12%). In some rare instances (<1%) we found that increasing evenness lead to an 
initial decrease and consequent increase in pathogen prevalence, yet the most frequent outcome was no change in 
prevalence (~65%) as the relative proportions of the two host species changed. We present the conditions under 
which each of these different outcomes are more likely to occur, extend our conclusions to multi-specific 
assemblages and discuss our findings in the context of empirical evidence for and against the commonality of 
dilution. Ultimately, our results are in agreement with research suggesting amplification being a more likely 
outcome of increased biodiversity, but do not eliminate the possibility for dilution to occur. 

O.16: A longitudinal study to delineate snail-trematode community structure among lakes in 
central Alberta 

Gordy MA1,2, Kish L1, Tarrabain M1, Hanington PC1,2 
1School of Public Health, University of Alberta, Edmonton, AB, Canada; 2NSERC CREATE Host-Parasite Interactions 
This work was supported by AIEES and NSERC.   

Digenean trematodes are parasites that have evolved complex life cycles, employing the use of at least two hosts. 
They are known to cause a number of significant diseases in humans and animals. Digeneans often display relatively 
high specificity for the snail host in comparison to their vertebrate definitive host. Thus, the geographical range of 
transmission to the definitive host is often defined by the presence of a compatible snail host.  We require a better 
understanding of the dynamic factors that compose the snail and digenean community structure if we are to 
ultimately define the factors that influence the epidemiology of diseases caused by digeneans, and to then design 
effective control strategies. Very few longitudinal studies exist that investigate the dynamics of snail-digenean 
communities in Canadian lakes. Thus, we set out to investigate how snail-digenean associations change across lakes, 
time, and under variable environmental conditions. In our study, we assessed the snail-host-use of digeneans in 
central Alberta using the commonly used barcoding gene CO1 to identify both snail and digenean trematode 
genus/species. We surveyed five lakes in central Alberta for two years, collecting snails every two weeks and 
surveying them for patent trematode infections. Overall, we collected 12,747 snails and found that 14% harbored 
patent infections. We have molecularly typed 5 species of snail and over 20 digenean genera. This study has both 
improved our understanding of the snail-trematode associations in Alberta lakes and built upon past morphological 
identification approaches using molecular techniques to resolve species of snails and digenean trematodes. Future 
studies will make use of measurements of biotic and abiotic factors, collected in parallel to the snails and parasites 
at each lake, to examine the influence of environmental drivers of snail and digenean community structure based 
within the context of immunological compatibility.  
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O.17: Leishmania donovani activates B cells and induces cytokine expression by triggering 
endosomal TLRs 

Silva-Barrios S1, Smans M1, Qureshi S2, Descoteaux A1, Stäger S1 
1INRS–Institut Armand-Frappier, Université du Québec, Laval, QC, Canada; 2Division of Experimental Medicine, McGill 
University, Montreal, QC, Canada 

Leishmania donovani, a causative agent of Visceral Leishmaniasis (VL), is known to induce polyclonal B cell activation 
and hypergammaglobulinemia. B cell activation by the parasite is detrimental to infection; indeed B-cell deficient 
mice are highly resistant to VL. Several publications have now demonstrated that B cells can regulate adaptive T cell 
responses by various antibody independent mechanisms, such as cytokine production. B cells can both enhance or 
suppress CD4+ T cell responses, depending on the disease model. We have recently shown that B cells and marginal 
zone B cells (MZB) suppress protective T cell responses during experimental VL. This suppression is partly mediated 
by IL-10 produced by MZB. Here, we characterize the interaction between L. donovani amastigotes and splenic B cell 
subsets, and investigate activation pathways triggered by the parasite. We show that upon exposure to L. donovani, 
B cells form clusters retaining one or more parasites on their surface. This close interaction induces the expression 
of various proinflammatory cytokines, type I interferons, and IL-10. Interestingly, cytokines expression was 
completely abrogated in B cells from UNC93b1-deficient mice, suggesting that endosomal TLRs are triggered by the 
parasite and required for B cell activation. Taken together, we demonstrate that endosomal TLR activation is one of 
the main mechanism by which L. donovani activates B cells. Further studies are granted in order to understand the 
exact role of the various B cell-derived cytokines in regulating T cell responses and suppressing anti-leishmanial 
immunity. 

O.18: Inflammation-mediated HIF-1α induction limits effector responses by impairing dendritic 
cell fonction during acute Leishmania infection 

Hammami A1, Charpentier T1, Smans M1, Stäger S1 
1INRS–Institut Armand-Frappier,  Université du Québec, Laval, QC, Canada 

Inflammation, although responsible for controlling infection, is often associated with the pathogenesis of chronic 
diseases. Leishmania donovani, the causative agent of visceral leishmaniasis, quickly induces a strong inflammatory 
response on the onset of infection. Inflamed tissues are typically characterized by low levels of oxygen, a 
microenvironment that triggers the hypoxia-inducible transcription factor (HIF-1α). HIF-1α play an integral role in 
the metabolic changes that drive cellular adaptation to low oxygen availability. Indeed HIF-1α induces a number of 
aspects of host immune function, from boosting phagocyte microbicidal capacity to driving T cell differentiation and 
cytotoxic activity. HIF-1α expression and stabilization in immune cells can be triggered by hypoxia, but also by other 
factors associated with pathological stress such as inflammation, cancer and infectious microorganisms. Recently, it 
has been showed that Leishmania promastigote stabilize HIF-1α in infected macrophage in vitro. Here, we 
investigate the role of HIF-1α in dendritic cell (DC) function and its effect in regulating CD8T cell responses in 
Leishmania donovani infected mice. Our data show that mice with a targeted deletion of HIF-1α in CD11c+ cells 
showed a higher frequency of short-lived effector cells (SLEC), enhanced CD8+ T cell expansion, and sustained IL-12 
expression in splenic DCs. Ablation of HIF-1α in CD11c+ cells also resulted in a significantly lower parasite burden. 
Interestingly, HIF-1α expression in CD11chi splenic DCs was induced in an IRF-5-dependent manner, suggesting that 
the inflammatory response limits antigen specific CD8+ T cell expansion. Taken together, these findings suggest that 
Leishmania induces inflammation to target the HIF-1α pathway, evade the adaptive immune response, and establish 
chronic infection. 
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MM 1 
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The transcription factor interferon regulatory factor 8 (IRF-8) plays an important role in regulating IFN-ɣ production 
in response to intracellular pathogens, but its role in Th2 responses is unknown. IRF-8 also negatively regulates 
myeloid cell development including myeloid-derived suppressor cells (MDSC), which we previously showed suppress 
Th2 responses to Heligmosomoides polygyrus bakeri (Hpb) infection. To address the role of IRF-8 in Hpb infection, 
we compared Th2 responses in the mesenteric lymph node (MLN) and spleen of Hpb-infected wild-type (WT) 
C57BL/6 (B6) and Irf8-/- mice as well as BXH-2 mice, a recombinant inbred strain derived from B6 and C3H/HeJ mice 
that carries a spontaneous mutation in the Irf8 gene. We observed that Irf8-/- and BXH-2 mice had markedly higher 
numbers of MDSC and significantly lower numbers of CD4+GATA3+ Th2 cells and alternatively activated 
macrophages (AAM) in lymphoid tissues compared to WT mice during primary and challenge Hpb infections. These 
differences were consistent with higher worm burdens in Irf8-/- and BXH-2 mice during primary and challenge 
infections. MDSC from infected Irf8-/- mice co-cultured with splenocytes from naïve WT mice suppressed CD4+ T cell 
proliferation in response to ConA stimulation and inhibited IL-4 production by splenocytes from infected WT mice 
stimulated with adult worm homogenate (AWH). In vivo depletion of MDSC in Irf8-/- mice resulted in significant 
increases in CD4+GATA-3+ Th2 cells and IL-4 production. Together, these data highlight the importance of IRF-8 in 
the development of an effective Th2 immune response to Hpb infection and provide evidence that IRF-8 plays a role 
in regulating host immunity against parasitic helminth infections. 

O.20: Entamoeba histolytica-induced caspase-4/11 activation elicits a pro-inflammatory 
response in macrophages 

Quach J1,2,3, Mortimer L1,2, Moreau L1,2, Chadee K1,2,3 
1Department of Microbiology, Immunology and Infectious Disease, University of Calgary, Calgary, AB, Canada; 
2Snyder Institute for Chronic Diseases, Calgary, AB, Canada, 3NSERC CREATE Host-Parasite Interactions 
Grant Support:  NSERC 

Entamoeba histolytica (Eh) is a protozoan parasite that colonizes in/on the mucus layer and in 10% of individuals, Eh 
invades the colonic mucosa to cause amebic colitis. A hallmark of amebiasis is acute intestinal inflammation 
dominated by the secretion of pro-inflammatory cytokines, interleukin (IL)-1β and tumour necrosis factor (TNF)-α. 
Eh in contact with macrophages activates caspase-1 by the inflammasome complex resulting in the maturation of IL-
1β and -18. The role of inflammatory caspase-4, -5, and -12 in humans are less understood. Caspase-11, the murine 
homolog of caspase-4, mediates non-canonical inflammasome activation in response to particular pathogens, 
suggesting that caspase-4 may have similar roles. As caspase-4/11 might be an immune sensor in Eh infection the 
aim of this study was to identify a signature role for caspase-4/11 in Eh-induced macrophage responses. To 
determine if caspase-4/11 was involved in inflammasome signalling, the gene was silenced with siRNA. Knockdown 
of caspase-4/11 did not affect caspase-1 activation or IL-1β secretion in response to Eh.  However, multiplex 
cytokine arrays showed marked up regulation of TNF-α, MIP-1β, and KC suggesting that caspase-4/11 may have 
regulatory roles in the secretion of distinct cytokines/chemokines.  Although there was no evidence for crosstalk 
between caspase-4/11 and caspase-1, these inflammatory caspases seem to play a critical role in regulating other 
cytokines/chemokines that shape the overall macrophage response towards Eh infection. Elucidating the role these 
inflammatory caspases play in Eh disease pathogenesis may shed light on new therapeutics to treat amebiasis.   
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P.01: The effect of in vitro cultivation on the transcriptome of adult female Brugia malayi 

Ballesteros C1,2, Tritten L1,2, O’Neill M1,2, Burkman E3,4, Zaky WI4,5, Flaherty P6, Moorhead A3,4, 
Williams SA4,5, Geary TG1,2 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada; 2Centre for Host-Parasite 
Interactions; 3Department of Infectious Disease, College of Veterinary Medicine, University of Georgia, Athens, GA, 
USA; 4Filariasis Reagent Resource Center (FR3); 5Department of Biological Sciences, Smith College, Northampton, MA, 
USA; 6Department of Biomedical Engineering, Worcester Polytechnic Institute, Worcester, MA, USA 

Lymphatic filariasis (LF) is a neglected tropical disease caused by three filarial nematodes: Wuchereria bancrofti, 
Brugia malayi, and Brugia timori transmitted by the mosquito. LF is presently endemic in 73 countries, mainly in 
subtropical and tropical regions of the world, and it is estimated that over 120 million people are currently infected. 
Chronic LF can lead to severe disabilities due to clinical manifestations such as chronic lymphoedema (elephantiasis) 
and those affected are often plagued by social stigma and economic consequences. In 1994, The Filarial Genome 
Project (FGP) was initiated and B. malayi was chosen as a model organism due to the availability of all the life cycle 
stages. The nuclear genome of Brugia was sequenced as well as the mitochondrial genome and the genome of the 
bacterial endosymbiont Wolbachia. Access to genome data is key to advancing our understanding of filarial 
nematodes, and developing new ways to control and eliminate LF. The FR3 has been a primary resource for filariasis 
reagents, protocols and technical support to the filariasis scientific community. In vitro studies are vital to the 
advancement of filariasis research yet one of the weaknesses of in vitro studies is that they often fail to mimic the 
exact cellular conditions of an organism and this can lead to misleading or false results. The goal of this study was to 
assess changes in gene expression over time imposed on B. malayi adult females as well as changes in growth-
related genes from the time the worms are extracted from jirds at the FR3, shipped, and received by a research lab 
and up to 5 days in culture. Intergerbil variability was also assessed by comparing differentially expressed genes 
from worms maintained in different jirds.  

P.02: Further characterization of glutamate-gated chloride channels from the human parasite, 
Schistosoma mansoni 

Byrne H1,2, Dufour V1,2, Duguet T1,2, Kaji M1,2, Geary TG1,2  
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada; 2Centre for Host-Parasite Interactions 
This work was supported by an operating grant of NSERC and the Canada Research Chairs Foundation. 

Glutamate-gated chloride channels of Schistosoma mansoni (SmGluCls) have been characterized recently and 
present a promising target for therapeutic intervention, as they are thought to be essential for neural function of 
this parasite. Four S. mansoni SmGluCl subunits have been cloned and three of these have been 
electrophysiologically characterized in Xenopus laevis oocytes. Our current work aims to characterize the fourth 
subunit, SmGluCl-4. Capped RNA encoding SmGluCl-4 was in vitro transcribed and injected into Xenopus oocytes. 
Oocytes were non-responsive to 1 µM, 100 µM, or 1mM L-glutamate, indicating that SmGluCl-4 does not form a 
homomeric receptor. SmGluCl-4 will be co-expressed in Xenopus oocytes with each of SmGluCl-1, SmGluCl-2, and 
SmGluCl-2 to assess whether it functions as part of a heteromeric receptor. 

27 



Parasite biology, proteomics and genomics 

P.03: Identifying xenobiotic metabolism genes in parasitic nematodes 

Curran DM1, Gilleard JS1, Wasmuth JD1 
1Host-Pathogen Interactions, Faculty of Veterinary Medicine, University of Calgary, Calgary, AB, Canada  
This work was supported by an operating grant from HPI NSERC CREATE.  

Parasitic nematodes are estimated to infect one third of the human population – often causing physical and mental 
developmental delays - while others infecting livestock cause billions of dollars of economic loss annually. They are 
typically controlled using a small number of drugs, but resistance rapidly arose and has spread throughout the 
globe. The mechanism of resistance has not been well established in these organisms, but we hypothesize that 
xenobiotic metabolism is an important factor; in mosquitoes and flies upregulation of a single cytochrome P450 
enzyme is responsible for resistance to DDT. Similar detoxification pathways have long been thought absent in 
parasitic nematodes, but recent genomic sequencing efforts have called these conclusions into doubt. We are using 
a phylogenomics approach to identify likely xenobiotic genes in several free-living nematodes, as these genes will be 
under distinctive selective pressure. Besides sequence variation, we expect to observe lineage-specific expansions 
and contractions of relevant gene sub-families. These approaches will then be extended to recent parasitic 
nematode genomes. Those genes identified that may be involved in drug resistance will be investigated in 
subsequent analyses, while others under purifying selection may prove to be good therapeutic targets.  

P.04: Interactome study of the Giardia intestinalis cytochrome b5-I, II & III 

Dayer G1, Rafferty S1,2, Yee J1,2 
1Environmental and Life Sciences Graduate Program, Trent University, Peterborough, ON, Canada; 2Biochemistry and 
Molecular Biology Program, Trent University, Peterborough, ON, Canada 
This work is supported by NSERC Discovery Grants (SR and JY). 

Giardia intestinalis is the most common intestinal parasite worldwide and a main contributor to gastrointestinal 
disease. Alongside other anaerobic organisms such as Cryptosporidium and Trichomonas, Giardia does not 
synthesize heme. The Giardia genome does not encode any proteins involved in heme biosynthesis and lacks 
common eukaryotic heme-dependent respiratory complexes. Indeed, it was previously suggested that heme-binding 
proteins and especially cytochromes were absent in Giardia. Recently, hemeproteins in Giardia were identified and 
characterized, including four members of the cytochrome b5 family of electron transfer proteins. Cytochromes b5 
are divided into three groups based on their heme-binding domain sequences.  The four Giardia cytochromes b5 
(gCYTb5 I, II, III and IV) are all members of Group II. Although Group II cytochromes b5 have been identified in every 
kingdom of life, their cellular functions are unknown. In order to gain an insight into the functions of the Giardia 
cytochromes, we are using pulldown assays with recombinant gCYTb5-I, II and III as the baits, coupled with mass 
spectrometry (MS) analysis to identify potential gCYTb5 partners in Giardia cell lysate. We are testing two different 
pull-down supports (Dynabeads for His-tag pulldown and Affigel-10 resin) in our assays. Our preliminary results 
obtained for gCYTb5-I indicate that it interacts with different kinases. In particular, the Giardia Phototrophin and 
Flippase (PTF) kinase was identified. This is of interest as phototrophins are flavoproteins involved in electron 
transfer although PTF kinase functions in Giardia are unknown. These results might represent the first step in 
understanding the function of gCYTb5s in Giardia, and roles for the Group II cytochrome b5 proteins in other 
eukaryotes. 
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P.05: Characterization of a potential phosphoinositide effector of the malaria parasite, 
Plasmodium falciparum  

Gaumond D1,2, Richard D1,2  

1Université Laval, Quebec, QC, Canada; 2Centre de recherche en infectiologie du CHU de Québec, Quebec, QC, Canada 

Malaria is one of the deadliest infections on earth killing approximatively 1 million people each year. There is no 
efficient vaccine and resistance to the antimalarial treatments is now widespread. The most severe form of malaria 
is caused by the parasite Plasmodium falciparum. This apicomplexan parasite possesses unique cell invasion 
machinery sequentially released from specialized secretory organelles. These organelles are called rhoptries, 
micronemes and denses granules and altogether form the apical complex. Proteins stored in those organelles and 
the biogenesis of the apical complex itself may represent interesting new drug targets to help fight the disease. The 
mechanisms behind the biogenesis of the apical complex are still poorly understood. Phosphoinositides are lipid 
modifications used by cells to differentiate subcellular membranes. A variety of domains, such as pleckstrin 
homology, phox or FYVE, with the capacity to bind phosphoinositides can be found in phosphoinositide effectors 
that then recruit other proteins to target membranes. Our hypothesis is that P. falciparum uses phosphoinositides 
to differentially target proteins from the Golgi apparatus to the apical complex. Bioinformatics analyses on the P. 
falciparum genome have revealed several candidates with potential phosphoinositide interaction domains. We here 
present our initial characterization of one PH domain containing protein. This protein is expressed exclusively in 
schizont stage parasites and localizes to the Golgi apparatus. We further show that its PH domain can bind 
phosphoinositides with a relaxed specificity. Further investigations are required to determine if it plays an essential 
role in the parasite biology and to identify its interacting partners. 

P.06: Serotonergic control of motor activity in S. mansoni 

Hussain A1, Ribeiro P1, 2 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada; 2Centre for Host-Parasite Interactions 

Schistosoma mansoni, one of the main causes of human schistosomiasis, is a parasitic trematode that affects close 
to 100 million people worldwide causing a variety of health problems including liver damage, malnutrition, and 
developmental stunting. The completion of the life cycle of the parasite relies on the larvae’s ability to successfully 
migrate through the body of the human host to reach the mesenteric venules, and this migration is linked to the 
maturation of the parasite. The migration is made possible by coordination of three types of muscles, under the 
control of the nervous system. Serotonin (5HT), one of the most abundant neurotransmitter in the S. mansoni 
nervous system, is involved in control of movement in the parasite. Bioinformatic analysis of the S. mansoni genome 
revealed that there are several 5HT G-protein coupled receptors (GPCRs) encoded. This list of GPCRs include 5HTR, a 
5HT7-like receptor that was found to be important in motility of the parasite. Two other receptors, Smp_149770 
and Smp_197700, were also suspected to play a role in muscle contraction. RNA interference was used to gage the 
effects of these receptors on movement in vitro. The difference in motility was measured by calculating the amount 
of contractions observed per minute using ImageJ software. To confirm the knockdown, qPCR was performed.  
Developmental expression analysis was done to determine the relative levels of expression of both genes during 
different time points of the parasite’s life cycle including; the cercarial stage, freshly transformed, day 2, and day 6 
schistosomulae, as well the adult worm. Targeting receptors involved in motility can lead to the development of 
drugs that would be able to paralyze the parasite. 
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P.07: Functional and structural analyses of S. mansoni nicotinic acetylcholine receptors 

Ivanov N1, Samoil V1, Ribeiro P1  
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada  

Schistosomiasis (bilharzia), is one of the most common parasitic infections in tropical parts of the world. Nearly 200 
million people are infected around the globe, 120 million suffer from clinical disease and almost a billion is under 
some risk of infection. Mature worms inhabit blood vessels associated with intestines or bladder where females 
produce eggs that are excreted with feces or urine. Nicotinic acetylcholine receptors are relevant medical targets 
with potential for drug discovery. Ongoing research in structural and functional composition of those receptors lays 
the foundation of future drug development for Schistosomiasis. During our work we reconstitute anion-selective 
nicotinic ligand-gated ion channels (LGICs) in heterologous expression system (HEK 293) and assess their 
functionality by chloride channel–specific, fluorescence-based assays. Yellow fluorescent protein (YFP) can act as an 
intracellular sensor to monitor anionic flux through the membrane. Upon channel activation, anions start to flow 
through the LGIC and eventually come in contact with YFP, quenching its fluorescence. Additionally, we attempt to 
isolate native acetylcholine receptors from adult worms by affinity purification method using α-bungaratoxin as a 
bait. Endogenous channels are affinity purified directly from worm tissue and sent for mass spectrometry analyses 
to identify the oligomeric composition of the channel. Western-blots are performed to confirm the presence of 
channel subunits. Nearly half of all anthelmintic drugs act by targeting the worm’s cholinergic system. Additional 
research in structural and functional composition of those receptors would greatly aid in future drug development 
for Schistosomiasis. 

P.08: DNA binding specificity of TATA-binding protein in Giardia intestinalis 

Kemp A1, Nori K2, Yee J1,2 
1ENLS graduate program, Trent University, Peterborough, ON, Canada; 2Department of Biology, Trent University, 
Peterborough, ON, Canada 
This work is supported by NSERC USRA (KN), and a NSERC Discovery Grant (JY). 

TATA-binding proteins (TBPs) are considered universal transcription factors, as they are highly conserved amongst 
the Eukarya and are the only transcription factors known to be involved in transcription from all three classes of RNA 
polymerase. Despite TBP’s conserved nature, it has been previously shown that the TBP homolog encoded within 
the Giardia genome (gTBP) is greatly divergent. When the amino acid sequences of TBPs from various eukaryotes 
are aligned with gTBP it can be seen there are substitutions in three of the four phenylalanine residues that are 
crucial for the protein/DNA intercalation; suggesting a different binding capacity for gTBP. Furthermore, the scarcity 
of TATA-boxes within the promoters of Giardia genes, led us to question the role of gTBP in transcription in this 
protist.  Previously in our lab, gel-shift assays were conducted using a recombinant gTBP to investigate its DNA-
binding specificity. The results of this project suggested that the recombinant gTBP appears to bind only a subset of 
Giardia gene promoters, and their consensus sequence is highly divergent from the canonical TATA-box found in 
other eukaryotes. Currently, we aim to further characterize the binding of this novel protein in its native state by 
performing a ChIP assay in combination with RT-qPCR and DNA sequencing (ChIP-Seq). A polyclonal antibody raised 
against gTBP has been produced and is undergoing validation for ChIP via Western blotting and 
immunoprecipitation with whole Giardia protein extracts. The DNA isolated by ChIP will initially be PCR amplified 
with primers corresponding to promoter sequences that were previously identified by gel-shifts to be binding 
targets of gTBP. Samples recovered from the ChIP assay will also be subjected to DNA sequencing to identify all 
regions bound by gTBP in vivo. 
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P.09: Topology analysis of the membrane bound conformation of hydrophobic region of 
LdPEX14 by tryptophan and cysteine scanning mutagenesis 

Kottarampatel AH1, Cyr N1, Jardim A1 
1Institute of Parasitology and Centre for Host-Parasite Interactions, McGill University, Ste-Anne-de-Bellevue, QC, 
Canada 

Glycosome is a unique organelle that compartmentalizes a number of vital metabolic pathways in kinetoplastid 
parasite Leishmania. Protein transport across the glycosomal membrane is regulated by class of proteins known as 
peroxins. Previous studies showed  that Leishmania peroxin protein PEX14, can bind to the PEX5 and PEX7 receptors 
that are considered key operators in ferrying glycosomal proteins across the glycosomal membrane. The binding of 
cargo loaded receptors to PEX14 anchored on the glycosomal membrane is considered to be a pivotal step in the 
glycosome function and parasite survival. Leishmania PEX14 is a peripheral membrane protein and a hydrophobic 
region in the Leishmania PEX14 is thought to mediate the anchoring and insertion of this protein into the glycosomal 
membrane. Sucrose density flotation centrifugation and dye leakage assays demonstrated that the hydrophobic 
region spanning residues 120-200 were able to bind  the glycosome mimetic membranes. The capacity of the  full 
length PEX14 to insert into membranes and mediate dye leakage was investigated using various biophysical 
techniques. To examine the interaction of PEX14 dual fluorescence quenching studies were carried out.  Our studies 
suggest that PEX14 hydrophobic region has a propensity to form an amphipathic helix within the lipid bilayer to 
mediate anchoring and insertion into the glycosomal membrane. 

P.10: Regulation of the proline metabolism in Trypanosoma brucei 

Nikpour N1, Gazestani VH1, Salavati R1 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada 

Editing is an essential post-transcriptional process in procyclic forms of Trypanosome brucei which creates functional 
components of the mitochondrial electron transport chain. Trypanosoma brucei undergoes substantially different 
environments while completing its life cycle in the human host and tsetse fly. Bloodstream forms of the parasites 
are entirely dependent on substrate level phosphorylation using glucose source from the blood to produce ATP in a 
peroxisome -like organelle, glycosome. In the midgut of the fly, where glucose becomes scarce, parasites 
proliferation is coupled with a prominent switch in energy metabolism from glycolytic substrate level 
phosphorylation to mitochondrial oxidative phosphorylation. Proline, a key energy source in midgut of the fly, is the 
substrate for essential oxidative phosphorylation in the procyclic form to produce energy using mitochondrial 
respiratory chain. The focus of this study is to clarify the connection between RNA editing process and proline 
metabolism in the insect stage of the parasite by finding common key regulators of both processes. To address this 
question, an inducible procyclic form RNA interference library containing randomly sheared fragments is used. The 
library is grown under two conditions, in glucose rich media and in glucose depleted media where proline is 
available as a substrate for ATP production. Genomic DNA is isolated from survived populations after RNAi induction 
at each growth condition and submitted for high throughput sequencing. This reflects further regulation of RNA 
editing process and its indirect role in energy production pathway when proline is consumed as a main abundant 
substrate for procyclic forms of parasite.  
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P.11: Molecular mimicry: Identifying the parasite proteins that interfere with the host’s 
immune system 

Srivastava S1, McKay DM1, Wasmuth JD1 

1University of Calgary, Calgary, AB, Canada 

The members of Cestoda (Platyhelminthes), are considered as major parasites of humans and livestock worldwide. 
These long lived parasitic helminths cause chronic infections which invoke immune responses in host, leading to 
pathological changes. It is known that parasites secreted proteins into their host that interfere with the immune 
response, promoting parasite survival. We hypothesise that these parasite proteins have evolved to mimic the 
structure and function of host proteins. With genome sequences for seven cestodes freely available, our current 
study is developing a bioinformatics pipeline to identify short regions of parasite proteins that mimic host’s immune 
proteins. Structural modelling of these regions will highlight their putative role, which can then be experimentally 
validated. Our initial focus is Hymenolepis diminuta, which maintains a chronic infection in rats, but a short-lived 
infection in mice. Sequence-based comparison for differences in the two host’s immune proteins will improve our 
searches.  

P.12: The DRBD13 RNA-binding protein regulates AU-rich element-containing mRNAs in 
Trypanosoma brucei 

Wu H1, Jha B1, Lu Z1, Gazestani V1, Salavati R1 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada 

Trypanosoma brucei, a unicellular parasite, is the causative agent of human African sleeping sickness. The regulation 
of its gene expression occurs mostly at the post-transcriptional level which depends on the RNA binding proteins 
that recognize and bind to specific sequence motifs or secondary structures of transcripts in the 3′ untranslated 
regions (3′ UTRs).  Our previous computational work found that T. brucei transcripts carrying highly conserved AU-
rich elements (AREs) in their 3′ UTRs had a major role in developmental regulation of target mRNAs. Experimental 
validation by RIP-seq and further computational analysis uncovered DRBD13 as an RBP which had a high association 
with ARE-containing transcripts. Here, we explored the regulatory effect of DRBD13 on three putative ARE-
containing target mRNAs in DRBD13 RNAi knockdown or overexpression background. Using quantitative PCR, we 
validated a correlation between the presence of DRBD13 and the levels of the target mRNAs. In addition, CAT 
reporter assay with isolated 3′ UTRs from the candidate mRNAs showed that the DRBD13 levels affected the 
expression of reporter genes mostly at protein levels, suggesting that DRBD13 regulates mRNA translation and 
decay through interactions with 3′ UTRs of target mRNAs. In addition, possible regulatory regions were identified 
using 5′ truncations of the 3′ UTRs. By examining isolated regions with CAT reporter assay, five RNA fragments were 
identified within the 3′-UTR regulatory regions that may play a role in mediating the response to DRBD13. 
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P.13: Induction of eryptosis in Plasmodium falciparum-infected erythrocytes through ABC 
protein-mediated oxidative stress 

Fallatah O1, Georges E1 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada 

Malaria is a major disease in developing Countries with 665,000 to 1.2 million deaths annually. The majority of cases 
occur in children under 5 years of age. Efforts to contain this disease have been hampered by the development and 
spread of drug resistant parasites. It is well accepted that infection of erythrocytes by the parasite leads to the 
oxidative stress in the infected erythrocytes compare to the non-infected one. This is believed to be due to the 
digestion of the hemoglobin by the parasite and the dramatic increase in the metabolic rate. Heterozygote 
individual of several erythrocyte genetic disorders (e.g., sickle cell trait, thalassemia trait and glucose-6-phosphate 
dehydrogenase deficiency) exhibit some protection against Plasmodium falciparum disease progression. 
Interestingly, the latter protection is thought to be due to heightened steady state oxidative stress that upon 
falciparum infection leads to eryptosis (apoptosis of erythrocyte) and accelerate the clearance of infected 
erythrocyte at an early parasite stage (ring stage) by the host immune system (macrophages). In this project we 
attempted to mimic the genetic disorder phenotype chemical by modulating the functions of ABC proteins that can 
lead enhanced steady-state oxidative stress in normal erythrocytes.  To achieve this objective, we have made use of 
two drugs (2,5-dehydroxychalcone (2,5 DHC) and apigenin) that can activate two ABC transporters (e.g., ABCG2 and 
ABCC1, respectively) in mature erythrocytes that have been shown to efflux the normal cell metabolite, glutathione 
(GSH). Our results show that the addition of apigenin and 2,5-DHC caused a significant decrease in intracellular GSH 
in mature erythrocytes. Surprisingly while increasing concentrations of apigenin inhibited the proliferation of 
Chloroquine-sensitive and –resistant parasites in culture, 2,5-DHC has no effect on the proliferation of the parasite. 
However, the presence of no-toxic concentrations of 2,5-DHC together with Artemisinin led to a dramatic inhibition 
of parasite proliferation in culture. Efforts are ongoing to further dissect the molecular mechanism of toxicity of 
these combination drugs and support our proposed approach in the development of future antimalarials.  

P.14: UNC-49 represents an appealing yet underutilized target of anthelmintics 

Kaji MD1,2, Kwaka A2, Callanan MK2, Nusrat H2, Desaulniers JP2, Forrester SG2 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada; 2University of Ontario Institute of 
Technology, Oshawa, ON, Canada 
This work was supported by grants from NSERC and the Canadian Foundation for Innovation.  

Parasitic nematode infection is commonly controlled by the use of pharmaceuticals; however development of drug 
resistance has reduced the effectiveness of these measures. Thus, the identification of novel drugs and drug targets 
is imperative to reduce economic losses of livestock and improve human health. One potential drug target is the 
UNC-49 cys-loop GABA-gated chloride channel from the parasitic nematode Haemonchus contortus. This receptor 
has been shown to play a role in Caenorhabditis elegans locomotion and is present in all parasitic nematodes for 
which there is a genome sequence available. To investigate the suitability of UNC-49 as a drug target we have 
pharmacologically characterized its responses to a range of classical GABA receptor agonists complimented with in 
silico modeling to predict binding interactions and understand the structural requirements for orthosteric ligand 
activation. Results of our homology modeling consistently place the primary amine group of agonists between two 
aromatic residues in the binding pocket. These agonists had a rank order potency of GABA > TACA > Isoguvacine > 
IMA > (R)-GABOB > (S)-GABOB > GAA > Isonipecotic acid > DAVA > β-alanine. Only DAVA and β-alanine were clear 
partial agonists while the sulphonated compound P4S had no effect. Finally, the Hco-UNC-49 receptor possesses a 
unique serine residue (S215) where the analogous residue in all other cys-loop GABA-gated ion channels is a 
threonine. Interestingly, Hco-UNC-49 S215T mutants exhibited significantly increased maximal current responses to 
the partial agonist DAVA and increased sensitivity to both GABOB enantiomers. Overall these data suggest that Hco-
UNC-49 possesses an agonist binding site dissimilar to vertebrate GABAA and GABAC (GABAA-ρ) receptors. 
Altogether, these results provide evidence that Hco-UNC-49 has unique agonist binding properties which could be 
exploited for the discovery of new nematocides. 
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P.15: Small-molecule library HTS for inhibitors of the editosome: Function and drug discovery 

Mehta V1,2, Salavati R1,2,3 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada; 2Department of Biochemistry, McGill 
University, Montreal, QC, Canada; 3McGill Centre for Bioinformatics, McGill University, Montreal, QC, Canada 

The kinetoplastid pathogen, Trypanosoma brucei, is the causative organism for Human African Trypanosomiasis 
(HAT), also known as the African sleeping sickness. Using our previously developed high-throughput screening assay 
against RNA editing, a mitochondrial post-transcriptional editing process carried out by a 1.6 MDa multi-protein 
complex called the editosome, we successfully screened about 160,000 compounds at the high-throughput 
screening facility of Glaxo Smith Kline, Spain. The compounds had drug-like properties and were selected from 3 
different sets, including a 150,000-compound diversity set (representing the 2 million-compound GSK library), 2000 
compounds from protein-protein interaction sets, and 4000 GSK compounds found positive in a trypanosomatid 
cell-based screen. We obtained about 4000 hits at a cut-off stringency of 30% inhibition. Our future objectives are to 
eliminate false positives from the assay, obtain compounds with high potency (≥ 70% inhibition) and to study their 
mechanism of action. This study will provide us with candidate compounds not only for potential HAT treatment, 
but also for dissecting the less understood process of RNA editing. 

P.16: DNA repair proteins MRE11 and RAD50 are involved in genome plasticity in Leishmania 

Laffitte MC1, Leprohon P1, Légaré D1, Ouellette M1 
1Centre de recherche en infectiologie du CHU de Québec, Université Laval, Quebec, QC, Canada 

Genome plasticity is a powerful mechanism to face stressful conditions in Leishmania parasites. Variations in 
chromosome organization and copy number are used by this parasite to rapidly generate diversity in response to 
antileishmanial drug exposure. We hypothesized that genomic plasticity in Leishmania would imply a leading role of 
DNA repair proteins, considering the need of DNA processing in this phenomenon. Here we investigated the role of 
MRE11 and RAD50 genes encoding for two DNA repair proteins part of the complex MRN, in chromosomal integrity 
and genome plasticity. We first generated Leishmania infantum MRE11 null mutants and observed an altered 
capacity to perform extra-chromosomal linear amplification relevant to drug-resistance. This result confirmed a 
novel MRE11-dependent repair pathway used by Leishmania to amplify portion of its genome in response to drug 
pressure. We then tried to generate RAD50 null mutants in both WT and MRE11-/- strains. Interestingly, inactivation 
of RAD50 was successfully obtained in the MRE11 null mutant strain while it was not possible in the WT background, 
suggesting a possible hierarchy in the MRN complex assembly. Analysis of the MRE11-/-RAD50-/- strain by whole 
genome sequencing revealed multiple chromosomal translocations and highlighted microhomology sequences 
between the translocated chromosomes at the level of the breakpoint regions. These results demonstrate a possible 
microhomology-mediated end-joining mechanism in the MRE11-/-RAD50-/- cells and therefore a prominent role of 
MRE11 and RAD50 in genome plasticity. The thorough characterization of the MRN complex should help in 
deciphering the genomic molecular plasticity involving inter and intrachromosomal recombinations in Leishmania 
parasites. 
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P.17: Investigating the functionality of polymorphic Haemonchus contortus genes in the 
Levamisole acetylcholine receptor 

Merk A1,2, Beech RN1,2 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada; 2Centre for Host-Parasite Interactions 
This work was supported by an operating grant of NSERC. 

Polymorphism associated with genes that compose the L-AChR have been implicated in transferring levamisole (LEV) 
resistance in the parasites Haemonchus contortus, Teladorsagia circumcincta and Trichostrongylus colubriformis. 
Abbreviated transcripts of unc-63 (unc-63b) in the parasitic species are missing 2 or 3 transmembrane regions (M1-
4) and the large intracellular loop between M3 and M4. H. contortus has two copies of lev-1 (hco-lev-1.1 and hco-
lev-1.2) neither of which has a N-terminal signal peptide, which suggests that the gene is not part of, or uses another 
pathway to assemble in, the L-AChR. The lack of signal peptide is also seen in the two other trichostrongylid 
species.We studied the putative role of polymorphic mRNA encoding L-AChR subunits unc-63 and lev-1 in LEV 
resistance by investigating whether these abnormal genes are transcribed and integrated into a non-functional 
channel. Full length and truncated genes from H. contortus were cloned into  the pTD1 and pPD96.52 expression 
vectors for Xenopus laevis and Caenorhabditis elegans respectively. Using the Two Electrode Voltage Clamp (TEVC) 
methodology, expression of the receptors was verified and the antibody for L-AChR subunit hco-unc-29.1 was used 
to show membrane assembly. To further investigate where the truncated subunit is located in the nematode, C. 
elegans mutant strains deficient for cel-unc-63 or cel-lev-1 were microinjected with tagged subunit DNA and a 
marker gene, to confirm injection success, into the distal arm of the gonad. Though it is thought that only functional 
channels would be expressed on the membrane, our results suggest that assembly of a channel may occur after the 
subunit proteins are at the membrane. Together this work significantly contributes to our understanding of 
levamisole resistance in parasitic nematodes and channel assemblage.  

P.18: Étude des mécanismes de résistance déployés par le parasite Leishmania contre des 
traitements actuels et futurs par une méthode de Sélectomique  

(Analysis of resistance mechanisms deployed by the parasite Leishmania against current and 
future treatments using selectomics) 

Potvin JE1,2, Ouellette M1,2 
1Université Laval, Quebec, QC, Canada; 2Centre de recherche en infectiologie du CHU de Québec, Quebec, QC, Canada 

Leishmaniasis control is far from being optimal and is seriously impaired by resistant strains apparition. By 
combining functional cloning and next generation sequencing, we developed a powerful technique called 
Selectomic, which allows faster studying of drug targets and resistance mechanisms. Selectomic consist in building a 
cosmid DNAg library, of the strain studied. This library is then electroporated in a sensitive strain population to 
obtain a population of parasite containing one cosmid each, representing a part of the studied genome in multiple 
copies. The resulting population is submitted to a gradual increase of drug pressure which will favor the growth of 
parasite containing cosmid that confer a selective advantage against the drug used. The cosmids are extracted at 
each step of selection and submitted to next generation sequencing (NGS). By bioinformatics, cosmids are 
characterized and their resistance potential is confirmed by transfection. We used Selectomic to study 6 new or 
upcoming drugs for leishmaniasis treatment. We have completed selection and subjected cosmids isolates from 
Ketoconazole (KTC), Tamoxifen (TMX) and Terbinafine (TRB) selection to NGS. For TRB were cosmids identified by 
NGS encoding its target, the squalene oxygenase, which validates our approach. We will present our current analysis 
of the present project. 
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P.19: A fluorescent cell-based assay to target RNA polymerase I in Trypanosoma brucei 

Yip CW1, Gazestani VH1, Salavati R1,2,3 
1Institute of Parasitology, McGill University, Montreal, QC, Canada; 2McGill Centre for Bioinformatics, McGill 
University, Montreal, QC, Canada; 3Department of Biochemistry, McGill University, Montreal, QC, Canada 

Trypanosoma brucei parasites are responsible for various life-threatening diseases in humans and major production 
losses (e.g., meat, milk, and fertility) in animals. To evade from the immune response of the host and vector, the 
RNA polymerase I (RNApolI) machinery in these parasites is evolved to not only control the cell growth by the 
regulation of ribosome biogenesis, but also to produce the mRNA of major surface proteins in the parasite. 
Interestingly, this machinery is composed of both well conserved eukaryotic RNApolI subunits as well as parasite-
specific proteins. The activity of T. brucei RNApolI machinery becomes more complicated by the fact that it is 
developmentally regulated and targeted genes by this machinery pose different promoter structures, suggesting the 
existence of parasite-specific mediators that regulate the activity of the machinery in trypanosomatid organisms. 
The two factors of high essentiality and its high divergence from the host, makes T. brucei RNApolI an ideal drug 
target. Here, we propose a high-throughput cell-based assay using fluorescent reporters to screen for compounds 
against T. brucei RNApolI. This project will contribute to the discovery of novel chemotherapeutics against T. brucei, 
as well as other trypanosomatids including T. cruzi due to high conservation of RNApolI. 
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P.20: Role of hepatocyte-specific SHP-1 in the modulation of inflammatory response 

Adhikari A1,2, Olivier M1,2 
1Department of Microbiology and Immunology, McGill University, Montreal, QC, Canada; 2McGill International TB 
Centre, Research Institute of the MUHC, Montreal, QC, Canada 

The liver is a central regulator of inflammation has a number of cell types, the dominant ones being the 
hepatocytes. Protein tyrosine phosphatases (PTPs) have been recognized to be key modulators of inflammation, but 
their role in regulation of hepatocyte-mediated inflammation is poorly understood. To study the role of hepatocyte 
specific SHP-1 in the modulation of inflammatory response in mice during LPS challenge (Septic shock model), we 
have developed a Cre-Lox mice being knock out for SHP-1 in their hepatocytes and observed that LPS-injected SHP-
1-KO (hepatocyte specific) mice exhibited increased mortality in combination with high amount of LBP, SAA, and 
Nitric oxide in serum compared to wild type mice. In addition, we observed that absence of SHP-1 from hepatocyte 
lead to prolonged activation of MAP kinases in liver after LPS stimulation, leading to augmented production of 
various proinflamatory cytokines in serum of SHP-1 KO compared to wild type mice. These findings first time unravel 
a novel role for SHP-1 in the regulation of hepatocyte-mediated inflammation during LPS challenge concurring to 
septic Shock. Whereas this response was to a systemic stress, we thought that it is important to find out whether 
liver-dependent inflammatory response is also involved in the regulation of local inflammatory-related pathology 
and our results showed that SHP-1-KO (hepatocyte specific) mice exhibited protection against L. donovani infection 
although during L. major infection no significant difference in the progression of disease between KO and wild type 
mice. This finding suggests that SHP-1 of hepatocyte could play a crucial role as a modulator of inflammatory events 
that occur in L. donovani infection. Our study first time establish the potential critical role played by SHP-1 of 
hepatocyte in inflammatory mediator’s production concurring to Leishmania and septic shock physiopathology. 
Collectively, this work could also contribute to the identification of potential therapeutic targets such as signaling 
molecules critical to inflammation mediation, as well as to the development of new diagnostic tool against sepsis 
and leishmaniasis. 

P.21: The proteins Moesin and Myosin interact with the protein tyrosine phosphatase SHP-1 in 
murine macrophages 

Gómez CP1,2, Descoteaux A1,2 

1INRS-Institut Armand-Frappier, Université du Québec, Laval, QC, Canada; 2Centre for Host-Parasite Interactions 
This work is supported by the Natural Sciences and Engineering Research Council of Canada. 

The process of phagocytosis and phagosomal maturation involves the recruitment of effector proteins that 
participate in phagosome formation and in the acidification and/or fusion with various endocytic vesicles. Among 
these proteins, phosphatases are known to be involved in such processes and in a previous study we should that the 
Src homology 2 domain-containing phosphatase 1 (SHP-1) was not only recruited to the phagosome but its absence 
affected the phagolysome biogenesis process on murine macrophages. Using mass spectrometry we identified two 
main partners of SHP-1 during phagocytosis: Moesin (Moe) and Myosin (Myo). Both proteins are involved in the 
formation of protrusions in the cells and the formation of the phagosome. We showed that, in murine bone-marrow 
derived macrophages (BMMs), both Moe and Myo are recruited to the nascent phagosome (both during particle 
phagocytosis and Leishmania major infection) and both proteins colocalize with SHP-1. We then verified the 
interactions via immunoprecipitations against SHP-1 and WB against the partners as well as the phosphorylation 
state of tyrosine residues. Furthermore, using siRNA against Moe and Myo, separately, we then evaluated the 
recruitment of SHP-1 as well as the phagocytic index. The presence and accumulation of both proteins to the 
phagosomes was verified by Western blotting (WB) analyses using lysates from isolated phagosomes from  
macrophage cell lines deficient for SHP-1 (motheaten [me SHP-1-/-]), and their wild type littermate (WT) as a control. 
Our results show a distinct pattern of recruitment for both Moe and Myo when SHP-1 is absent, suggesting a 
regulatory role of the phosphatase on the acquisition/release of Moe and Myo to the phagosome. Further 
experiments are needed to validate this hypothesis.  
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P.22: Arginine transport in professional antigen presenting cells mediates CD4 T-cell activation 

Vogel I1,2, Aldridge J1,2 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada; 2Centre for host-parasite interactions 

Arginine is a conditionally essential amino acid, of which sufficient availability and its functional transport are 
required for fully effective immune responses.  Arginine serves as the common substrate for both hallmark enzymes 
iNOS and ARG-1 from activated M1 and M2 macrophages, respectively.  In addition, deprivation of L-arginine has 
been shown to render both CD4 and CD8 T-cells hypo-responsive.  However, surprisingly little is known regarding 
the expression and activity of arginine transporters in naïve and activated T-cells as well as how professional antigen 
presenting cells are involved in mediating arginine availability.  We hypothesized that antigen-presenting cells 
supply antigen-specific T-cells with a source of L-arginine.  To test this hypothesis, we pre-loaded LPS-treated bone 
marrow derived macrophages with radiolabelled arginine concomitantly pulsed with ovalbumin peptide. These cells 
then functioned as antigen presenting cells in co-culture with total splenocytes harvested from OT-II transgenic 
mice.  We found that arginine transfer from LPS-treated bone marrow derived macrophages to OT-II CD-4 T-cells 
occurred only in the presence of cognate antigen.  Furthermore, the level of radiolabelled arginine in the 
supernatant was significantly less than that found in the antigen primed OT-II CD4 T-cells, suggesting the transfer 
occurred directly within the immunological synapse formed between these two cell types. These results imply that 
antigen-presenting cells provide arginine directly to CD4 T-cells during the process of antigen presentation, 
potentially identifying arginine as an additional co-stimulatory molecule for antigen-specific activation of naïve T-
cells.  

P.23: EPO production and erythropoiesis in macrophage-conditioned media 

Warburton C1, Roméro H1, Scorza T1,2 
1BioMed, Département des Sciences Biologiques, Université du Québec à Montréal, Montreal, QC, Canada; 2Centre 
for Host-Parasite Interactions 
This work was supported by an operating grant of NSERC.   

Erythropoiesis is a process primarily regulated by erythropoietin (EPO), a hormone produced by the interstitial cells 
of the kidney. Under homeostatic conditions, the maturation and differentiation of erythropoietic precursors is 
conducted in an island around a central macrophage, responsible for the iron exchange necessary for hemoglobin 
synthesis and phagocytosis of extruded nuclei. To document and characterize if soluble cytokines excreted by the 
macrophage intervene in erythropoiesis, we developed an in vitro model based on the culture of hematopoietic 
stem cells (HSC) in bone marrow derived macrophage (BMDM) conditioned media. Proliferation and differentiation 
of erythropoietic precursors was measured by histological May-Grünwald staining. Our results demonstrate that in 
absence of exogenous EPO, HSCs differentiate into early and late stage erythropoietic precursors and form 
characteristic erythroblastic islands. In the presence of BMDM conditioned media, these islands become more 
numerous and contain significantly higher numbers of erythropoietic cells per island. These results demonstrate the 
production by macrophages of soluble proerythropoietic cytokines. We are currently investigating if these effects 
are caused by the production of EPO by BMDM. 
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P.24: Cysteine protease B: A master regulator of pathogenicity in Leishmania 

Casgrain PA1, Descoteaux A1 
1INRS–Institut Armand-Frappier and Centre for Host-Parasite Interactions, Université du Québec, Laval, QC, Canada  
This work was supported by a CIHR grant. 

Leishmania is the protozoan responsible for the leishmaniases, a spectrum of illnesses that range from cutaneous 
and mucocutaneous to visceral forms. The parasite evades the immune system by surviving and multiplying in 
macrophage phagolysosomes. Two major virulence factors, leishmanolysin (GP63) and lipophosphoglycan (LPG), 
have been studied for over three decades. These molecules tamper with multiple signalling pathways and promote 
parasite survival in parasitophorous vacuoles. On the other hand, the cysteine protease (CP) is a more recently 
characterized virulence factor. Importantly, it has been shown that mice infected with parasites lacking cysteine 
protease B (CPB) are able to mount an effective Th1 response and limit lesion growth. Furthermore, other CPs such 
as the cysteine protease C (CPC) have an impact on Leishmania proteome and secretome regulation. Here, we show 
that absence of CPB diminished the levels of GP63 and LPG. This led to smaller vacuoles and hampered intracellular 
parasite survival. Parasites lacking CPB fail to cleave the SNARE molecules VAMP3 and VAMP8, which are known to 
affect phagolysosomal maturation. In addition, CPB knockout parasites are also more sensitive to human serum. 
These phenomena can be rescued by expression of either CPB or GP63. In sum, these findings reveal that L. 
mexicana requires CPB to express GP63 and LPG. Without these virulence factors, host macrophages are better able 
to clear infection. Understanding the interplay among these pathogenicity factors will provide insight on Leishmania 
virulence. 

P.25: Role of hemozoin (malarial pigment) on pathways regulating inflammatory response in 
the malarial physiopathology 

Fougeray S1,2, Olivier M1,2 
1Department of Microbiology and Immunology, McGill University, Montreal, QC, Canada; 2The Research Institute of 
the MUHC, Montreal, QC, Canada 
Research is funded by a grant from Canadian Institutes of Health Research, a grant from the Bettencourt Schuller 
Foundation, a grant from Research Institute of the McGill University Health Centre and a grant from the Fonds de 
recherche du Québec - Santé. 

Hemozoin (HZ), a malarial pigment produced by Plasmodium parasites in red blood cells and released in blood 
circulation, is internalized by phagocytic innate immune cells being involved in the regulation of inflammation. HZ 
could play a crucial role as a modulator of inflammatory events that occur in malaria infection leading to the 
development of fever, anemia, splenomegaly, kidney failure as well as cerebral malaria. Until now, very few studies 
have in-depth scrutinized the signaling mechanisms involved in HZ-mediated phagocytes modulation in vitro and in 
vivo. In murine BMDM, we first study autophagy, which is known to play an anti-inflammatory role by inhibiting 
NLRP3 inflammasome and IL-1β secretion. We observed that HZ inhibits autophagy in macrophages suggesting that 
inhibition of autophagy by HZ contributes to the production of IL-1β via NLRP3 inflammasome activation. We have 
started to study the involvement of the PI3 kinase (PI3K) protein, which is implicated in phagocytosis and other 
intracellular pathways, on ROS production, NLRP3 inflammasome activation and IL-1β production. We demonstrated 
that PI3K inhibition prevents HZ-induced IL-1β secretion but HZ-induced ROS production still occurs when PI3K is 
inhibited. Therefore, we hypothesize that PI3K could play a role on caspase-1 expression, which allows the cleavage 
of pro-IL-1β in mature IL-1β. Collectively, this work should permit to establish signaling pathways induced by HZ 
being involved in inflammatory response participating in malaria physiopathology. 
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P.26: Red blood cells preconditioned with hemin are less permissive to Plasmodium invasion 

Gaudreault V1, Wirbel J2, Rohrbach P2, Jardim A2, Scorza T1 
1Département des Sciences Biologiques, Université du Québec à Montréal, Montreal, QC, Canada; 2Institute of 
Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada 

Blood stage malaria causes severe hemolytic anemia in Plasmodium-infected host, which results in the release and 
accumulation of oxidized heme (hemin; HE). We previously reported impaired establishment of Plasmodium 
immunity concurrent to HE pre-treatment in vitro and in vivo. Nonetheless, mice preconditioned with HE develop 
lower parasitemia when challenged with Plasmodium chabaudi adami blood stage parasites. Fluorescence 
microscopy of ring-stage infection revealed a delayed merozoites invasion and an increased P. c. adami red blood 
cells (RBCs) selectivity, characterized by an increased multiple infection per RBCs. Discrimination of HE-treated from 
de novo generated RBCs was achieved with an in vivo biotinylation technique. Fluorescence-activated cell sorting 
analysis of biotynylated-RBCs revealed a decreased permissibility of the HE-conditioned RBCs population for parasite 
invasion. These effects were also apparent in in vitro P. falciparum cultures using HE-preconditioned human RBCs. 
These findings suggest that HE alters an unidentified membrane component that restricts Plasmodium invasion 
capacity, extends merozoites extra-erythrocytic journey and favors multiple-ring infection. Our results assign a 
function for HE as a protective agent against high parasitemia, and suggest that the hemolytic nature of blood stage 

malaria may be beneficial for the infected host.  

P.27: Translation control of macrophages by Toxoplasma gondii 

Leroux LP1, Jaramillo M1 
1INRS-Institut Armand Frappier, Université du Québec, Laval, QC, Canada 

During an infection, there is a constant interaction between host and pathogen, and the fate of the infection is 
determined by the immune response. Many pathogens have evolved ways to modulate host immune functions to 
their own advantage. Several pathogens, from viruses to parasites, target host translation to compromise the 
immune response. Here, we aimed to investigate whether the obligate intracellular protozoan parasite Toxoplasma 
gondii, the etiological agent of toxoplasmosis, utilizes such a mechanism to dampen the immune response, more 
specifically to modulate the immune functions of macrophages. It has been previously shown that T. gondii targets 
several signaling pathways (MAPK, STAT1, STAT3/6, NF-B) and modulates transcription of several genes involved in 
immune functions (iNOS, IL-12, TNF, MHC-II, Ii, etc.). However, knowledge on translational modulation, specifically 
the mTORC1 and Mnk1/2 pathways and the upstream mediators, by T. gondii in infected cells is scarce, especially 
with regards to immune cells. We have performed Western blot analyses with murine bone marrow-derived 
macrophages (BMM) infected with a type I T. gondii strain (virulent) at different time points following infection to 
determine the phosphorylation levels of key translation regulators and assess the kinetics of modulation. 
Preliminary data suggest that T. gondii induces a sustained phosphorylation of the repressor 4E-BP1 (inactivation) 
and a pronounced phosphorylation of the ribosomal protein S6 (activation) independent of the p70S6K and p90 
RSK1 kinases, while causing a decreased phosphorylation of the translation initiator eIF4E, concomitant with a 
decreased Mnk-1 phosphorylation. Furthermore, polysome profiling analyses indicate an increased polysome-to-
monosome ratio in T. gondii-infected BMM compared to uninfected controls suggesting an overall increase in 
translation initiation rates. Our preliminary results reveal a complex modulation by T. gondii in immune cells 
implicating regulators of translation. Identifying the functions affected by these means will potentially yield great 
insight on immunomodulation by an intracellular pathogen. 
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P.28: Leishmania donovani A2 protein:  Evidence of chaperone-like behavior 

Lypaczewski P1, McCall L-I2, Sverzhinsky A1, Matlashewski G1 
1Department of Microbiology and Immunology, McGill University, Montreal, QC, Canada; 2Skaggs School of 
Pharmacy and Pharmaceutical Sciences, University of California San Diego, La Jolla, CA, USA 

While the regions where Leishmania parasites are endemic have much in common such as poverty and malnutrition, 
the course of infection with the Leishmania parasite can vary greatly. This variation correlates with the infective 
species resulting in two main outcomes; the cutaneous infection with complications limited to the skin, or, the 
visceral infection with possibly fatal complications such as hepatosplenomegaly and internal organ failure. Genetic 
analysis comparing cutaneous and visceral strains identified a few differences which would be key virulence factors 
associated with visceral disease. Among these potential virulence factors is the A2 gene family, a virulence factor 
previously identified in our laboratory. However, the mechanism by which A2 promotes visceralization is still largely 
unknown. Preliminary data indicates A2 may act as a chaperone and help mitigate the effects of heat and oxidative 
stress on proper protein folding. In addition to increased expression levels under heat shock conditions in vivo, data 
from native gel electrophoresis suggests a step wise complex assembly process reminiscent of small heat shock 
proteins (sHSP). Further, initial 3D model reconstructions from EM micrographs resemble the typical hollow core 
structures of sHSPs and in vitro assays show that recombinant A2 reduces denatured protein aggregation. Work 
focusing on validating A2’s role as a chaperone and identification of binding partners is underway.  

P.29: Heligmosomoides polygyrus excretory-secretory products can modulate classical 
activation of the murine macrophage-like cell line RAW 264.7  

Qendro T1, Tam M1,3, Stevenson MM1,2,3 
1Department of Microbiology and Immunology, McGill University, Montreal, QC, Canada, 2Department of Medicine, 
McGill University, Montreal, QC, Canada, 3Centre for Host-Parasite Interactions 

The ability of helminths to evade host immunity through immune modulation underlies much of their success as 
infectious agents, not only in humans, but also in other mammalian hosts. Such modulatory properties are exhibited 
by the excretory-secretory (ES) molecules produced by GI nematodes. We previously showed that treatment of 
bone marrow-derived DC (BMDC) with ES products derived from the murine GI nematode Heligmosomoides 
polygyrus bakeri (Hpb) prior to stimulation with toll-like receptor (TLR) ligands, results in suppression of DC 
maturation and cytokine secretion. However, the effects of Hpb ES products (HES) on murine macrophages are not 
known despite the fact that alternatively activated macrophages (AAM) have a crucial role in mediating helminth 
expulsion during challenge infection. The aim of this study is to investigate the effects of HES on murine 
macrophages. We tested the effects of HES on RAW 264.7 cells, a murine macrophage-like cell line. In vitro 
stimulation of RAW 264.7 cells with LPS and IFN-  results in the activation of classical macrophages and the secretion 
of nitric oxide (NO) and TNF-α. Pre-treatment of RAW 264.7 cells with HES prior to LPS and IFN-  stimulation resulted 
in a dramatic decrease in NO and TNF-α production—supporting a role for Hp-derived ES in modulating the innate 
immune system. While such preliminary results demonstrate modulatory effects on macrophages, further 
investigation into the characteristics of these macrophages and mechanisms of action of HES will be crucial in driving 
the field forward. 
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P.30: SNAREs importance in Leishmania communal and individual PV formation 

Séguin O1, Descoteaux A1 
1INRS–Institut Armand-Frappier, Université du Québec, Laval, QC, Canada 
This work was supported by the CIHR and the Fondation Armand-Frappier. 

Leishmania is the parasite responsible of leishmaniasis a disease endemic in roughly 98 countries around the world. 
This disease can be visceral, cutaneous, or mucocutaneous depending on the Leishmania species involved. To 
survivre into its mammalian host macrophages, Leishmania creates parasitophorous vacuoles (PV). This PV can be 
either individual, small, and tight around the parasite for species such as L. major or communal and spacious for 
species such as L. amazonensis. The mechanisms leading to the differentiation in individual or communal PV are 
largely unknown. We propose that SNAREs play a central role in the formation of the large communal PV. We first 
looked at STX13, a SNARE specific to the early endosomes. This SNARE was not present to neither of the PV, but was 
recruited closely around L. amazonensis suggesting the presence of a smaller vacuole within the large PV. We show 
that recycling endosomes are retained to the communal PV by the recruitment of VAMP3 whereas late endosomes 
are retained to the individual PV by the recruitment of VAMP8 suggesting a difference in the phagosome maturation 
process. SNAP23, a cell membrane associated SNARE, was also shown to be recruited to the communal PV.  
Furthermore we used VAMP3 KO macrophages to study the role of VAMP3 in the communal PV formation. Within 
these cells we noted an augmentation of the communal species survival and vacuole size while the individual species 
was left unaffected. We also noted higher level of recruitment for LC3, an autophagy marker, to the communal PV. 
It has already been shown that VAMP3 KO cells have a deregulation of autophagy leading to an augmentation of 
LC3. This deregulation could possibly be leading to the high-jacking of the autophagy system and to the 
augmentation of the PV size and would explain the smaller vacuoles within the communal PV. 

P.31: Response of the parasitic protist, Giardia intestinalis, to nitrosative stress  

Teghtmeyer M1, Ninivirta L2, Yap E2, Yee J1,2, Rafferty S1,2 
1Environmental and Life Sciences Graduate Program, Trent University, Peterborough, ON, Canada; 2Biochemistry and 
Molecular Biology Program, Trent University, Peterborough, ON, Canada 
This work is supported by NSERC Discovery Grants (SR and JY). 

As a eukaryote Giardia intestinalis is unusual in that its genome encodes only a few heme proteins such as four 
members of the cytochrome b5 family and one flavohemoglobin. Flavohemoglobins are nitric oxide dioxygenases 
that convert nitric oxide to nitrate: ½ NADH + NO•  + O2  ½ NAD+ + NO3

-. Such enzymes are common in Gram-
negative bacteria but are rare in eukaryotes.  The Giardia flavohemoglobin (gFlHb) likely protects the parasite from 
nitrosative stress from dietary sources or the action of the host’s nitric oxide synthases. To study the effects of 
nitrosative stress on Giardia, we use three different stressors that either directly release NO• (DETA-NONOate) or 
are sources of other reactive nitrogen intermediates (nitrite, S-nitrosoglutathione). Exposure for 24 hours of Giardia 
trophozoites to DETA-NONOate and S-nitrosoglutathione, each at 1 mM, increases the level of gFlHb mRNA at least 
10-fold, as detected by RT-qPCR. A similar increase in the level of gFlHb protein expression was observed by 
Western blot analysis with an antibody raised against gFlHb. Interestingly, we observe a second band near 75 kDa 
that is more intense than our expected flavohemoglobin band at 55 kDa in samples treated by these stressors. Such 
a difference in molecular weight is consistent with a possible modification of gFLHb by sumoylation or 
ubiquitinylation. 
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P.32: Protein tyrosine phosphatase inhibition induces the generation of IL-10-producing 
CD25+Foxp3-CD4+ T cells during Plasmodium berghei ANKA infection 

Van Den Ham KM1,2, Krawczyk CM1, Richer M1, Olivier M1,2 
1Microbiology and Immunology, McGill University, Montreal, QC, Canada; 2Research Institute of the MUHC, 
Montreal, QC, Canada 
Research is funded by a grant from Canadian Institutes of Health Research. 

Extrinsic production of IL-10 by regulatory T and B cells has been shown to prevent the development of 
experimental cerebral malaria (ECM). The decreased incidence of pathogenesis in the mice was concomitant with 
attenuated recruitment of CD8+ T cells to the brain. Parasite-specific CD8+ T cells are activated through cross-
presentation by splenic dendritic cells and play an integral role in the disruption of the blood-brain barrier during 
ECM. Recently, the absence of protein tyrosine phosphatases (PTPs) was demonstrated to augment the suppressive 
capacity of regulatory T cells. Thus, we were interested in the function of PTP activity during Plasmodium berghei 
ANKA infection. Mice treated with bpV(phen), an inhibitor of PTP activity, had a significantly decreased incidence of 
ECM. Furthermore, this protection correlated with inhibited perturbation of the blood-brain barrier and markedly 
reduced sequestration of CD8+ T cells in the brain. Splenic CD8+ T cells exhibited both decreased activation and 
expression of CXCR3. Finally, the absence of PTP activity was associated with an increase in IL-10+CD25+Foxp3- 
splenic CD4+ T cells during infection. The identity of the IL-10 producing cells and their potential influence on the 
pathogenicity of the CD8+ T cells are currently under investigation. 

P.33: Impact of Fasciola hepatica on activation of macrophage PTPs, signaling and function 

Villa A1,2, Dalton J2, Olivier M1,2 
1Department of Microbiology and Immunology, McGill University, Montreal, QC, Canada; 2Centre for Host-Parasite 
Interactions 
This work was supported by FQRNT and CIHR. 

Fasciola hepatica expresses and secretes a large number of proteins to ensure the progression of its infection and 
survival. Among the F. hepatica-secreted virulence factors is Cathepsin L1 (FhCL1), a cysteine protease known to 
downregulate inflammatory mediators in response to LPS. Although FhCL1 is well-studied, how its molecular 
mechanisms affect macrophages requires further investigation. Protein tyrosine phosphatases (PTPs) have been 
described by our laboratory as negative immunoregulators in the context of infection. Herein, we hypothesized that 
F. hepatica activates PTPs through FhCL1 in order to modulate macrophage signaling and functions. Our main aims 
were to determine whether macrophage PTPs as well as the MAPK signaling pathways were altered after treatment 
with a recombinant form of FhCL1. We wanted to determine if FhCL1 treatment induced the nuclear translocation 
of the inflammatory transcription factors AP-1 and NF-κB and if it could modulate macrophage functions such as 
nitric oxide (NO) production and TNFα secretion. Finally, we wanted to determine if FhCL1 pre-treatment altered 
the macrophage response to LPS stimulation. We found that FhCL1 at physiological concentrations did not modulate 
host PTPs; however, it promoted early activation of MAPK pathways as well as translocation of AP-1 and NF-κB. In 
addition, FhCL1 pre-treatment altered macrophage response to LPS. In fact, ERK 1/2 and JNK phosphorylation, NF-
κB translocation, and NO production were decreased in FhCL1-stimulated cells in response to LPS. In conclusion, 
FhCL1 does not use host PTPs in order to regulate the inflammatory pathways normally triggered upon infection. 
Although FhCL1 modified macrophage signaling pathways, we did not observe an augmentation of inflammatory 
functions, which is consistent with the anti-inflammatory phenotype of F. hepatica infection. Finally, FhCL1 pre-
treatment rendered the macrophage less responsive to LPS, further confirming its anti-inflammatory functions. 
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P.34: Isolation of Schistosoma mansoni-derived exosomes 

Dagenais M1, Samoil V1, Aldridge J1,2 Ribeiro P1,2 
1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, Canada; 2Centre for Host-Parasite Interactions 
This work was supported by an operating grant of FQNRT team grant (Projet de recherche en Équipe) and a Bill and 
Melinda Gates Grand Challenges Explorations grant.   

There is increasing evidence of the release of extracellular vesicles (EVs) in parasitic diseases, with roles both in 
parasite-parasite inter-communication as well as in parasite-host interactions. EVs are spherical particles that 
typically range from 30 nm to 1 μm, and contain a mixture of proteins, mRNAs and miRNAs and they are released by 
many cell types. EVs are known to transfer molecules from one cell to another via membrane vesicle trafficking, thus 
explaining the broad array of functional activities attributable to them. There are many subclasses of EVs, with 
current research interest focussing principally on exosomes. Here we describe a protocol for the isolation of 
Schistosoma mansoni-derived exosomes by differential centrifugation, followed by sedimentation on sucrose 
density gradients. The presence of exosomal markers (e.g. enolase) was confirmed by Western blotting and 
exosome-like vesicles were observed by transmission electron microscopy, demonstrating the efficacy of this 
protocol in the isolation of S. mansoni exosomes.  

   

44 



15th Annual Quebec Molecular  
Parasitology symposium  

List of participants 

Clémence Ackermann 
Institute of Parasitology 
McGill University 
clemence.ackermann@mail.mcgill.ca 
 
Anupam Adhikari 
Department of Microbiology  and Immunology 
McGill University 
anupam.adhikari@mail.mcgill.ca 
 
Khlood Al-Sulami 
Institute of Parasitology 
McGill University 
khlood.alsulami@mail.mcgill.ca 
 
Guillermo Arango Duque 
INRS-Institut Armand-Frappier 
Université du Québec 
guillo.ad@gmail.com 
 
Vanessa Diniz Atayde 
Centre for the Study of Host Resistance 
Research Institute of the MUHC 
Department of Medicine 
McGill University 
vanessa.dinizatayde@mail.mcgill.ca 
 
Fadi Baakdah 
Department of Medicine 
McGill University 
fadi.baakdah@mail.mcgill.ca 
 
Rowa Bakadlag 
Institute of Parasitology 
McGill University 
rowa.baakdah@mail.mcgill.ca 

Cristina Ballesteros 
Institute of Parasitology 
McGill University 
cristina.ballesteros@mail.mcgill.ca 
 
Maxime Béland 
Scientific director, R&D 
Anatis Bioprotection 
mbeland@anatisbioprotection.com 
 
Robin Beech 
Institute of Parasitology 
McGill University 
robin.beech@mcgill.ca 
 
Jonilson Berlink Lima 
LIMI - Centro de Pesquisa Gonçalo Moniz 
Fiocruz 
jonilson.berlink@gmail.com 
 
Léa Blondel 
Department of Biology 
McGill University 
lea.blondel@mail.mcgill.ca 
 
Scott Bohle 
Department of Chemistry 
McGill University 
scott.bohle@mcgill.ca 
 
Maria Elena Bottazzi 
Departments of Pediatrics (Tropical Medicine)  
and Molecular Virology and Microbiology 
Baylor College of Medicine 
bottazzi@bcm.edu 

45 



Barbara A. Burleigh 
Department of Immunology and Infectious 
Diseases 
Harvard T.H. Chan School of Public Health 
bburleig@hsph.harvard.edu 
 
Hilary Byrne 
Institute of Parasitology 
McGill University 
hilary.byrne@mail.mcgill.ca 
 
Pierre-André Casgrain 
INRS-Institut Armand-Frappier 
Université du Québec 
pierre-andre.casgrain@iaf.inrs.ca 
 
Kris Chadee 
Department of Microbiology, Immunology and 
Infectious Diseases 
University of Calgary 
kchadee@ucalgary.ca 
 
Visnú Chaparro 
INRS-Institut Armand-Frappier 
Université du Québec 
visnu.chaparro@iaf.inrs.ca 
 
Damian Clarke 
Institute of Parasitology 
McGill University 
damian.clarke@mail.mcgill.ca 
 
Steve Cornick 
Department of Microbiology, Immunology and 
Infectious Diseases 
University of Calgary 
scornick@ucalgary.ca 
 
Dave Curran 
Faculty of Veterinary Medicine 
University of Calgary 
dmcurran@ucalgary.ca 
 
Maude Dagenais 
Institute of Parasitology 
McGill University 
maude.dagenais@mail.mcgill.ca 

Felipe Dargent 
Department of Biology, McGill University 
Department of Biology, Carleton University 
felipe.dargent@mail.mcgill.ca 
 
Guillem Dayer 
Environment and Life Sciences program 
Trent University 
guillemdayer@trentu.ca 
 
Joseph Dent 
Department of Biology 
McGill University 
joseph.dent@mcgill.ca 
 
Albert Descoteaux 
INRS-Institut Armand-Frappier 
Université du Québec 
albert.descoteaux@iaf.inrs.ca 
 
Myriam Descôteaux 
INRS-Institut Armand-Frappier 
Université du Québec 
myriam.descoteaux@iaf.inrs.ca 
 
Laura Di Gravio 
Institute of Parasitology 
McGill University 
laura.digravio@mail.mcgill.ca 
 
Renaud Dion 
Université du Québec à Montréal; 
INRS-Institut Armand-Frappier 
dion.renaud@courrier.uqam.ca 
 
Vanessa Dufour 
Medical writer 
INESSS 
vanessa.dufour@mail.mcgill.ca 
 
Thomas Duguet 
Institute of Parasitology 
McGill University 
thomas.duguet@mail.mcgill.ca 
 

46 



Nelly El-Sakkary 
Institute of Parasitology 
McGill University 
nelly.el-sakkary@mail.mcgill.ca 
 
Aymeric Fabié 
INRS-Institut Armand-Frappier 
Université du Québec 
aymeric.fabie@iaf.inrs.ca 
 
Ohud Fallatah 
Institute of Parasitology 
McGill University 
ohud.fallatah@mail.mcgill.ca 
 
Sophie Fougeray 
Research Institute of the MUHC 
Department of Microbiology and Immunology 
McGill University 
sophie.fougeray@mail.mcgill.ca 
 
Véronique Gaudreault St-Laurent  
Département des Sciences Biologiques 
Université du Québec à Montréal 
gaudreault_st-laurent.veronique@courrier.uqam.ca 
 
David Gaumond 
Centre de recherche en infectiologie 
Centre de recherche du CHU de Québec 
Université Laval 
david.gaumond.1@ulaval.ca 
 
Vahid H. Gazestani 
Institute of Parasitology 
McGill University 
vahid.gazestani@mail.mcgill.ca 
 
Timothy G. Geary 
Institute of Parasitology 
McGill University 
timothy.g.geary@mcgill.ca 
 
Elias Georges 
Institute of Parasitology 
McGill University 
elias.georges@mcgill.ca 
 

Carolina P. Gómez 
INRS-Institut Armand-Frappier 
Université du Québec 
carolina.plazasgomez@iaf.inrs.ca 
 
Doris Gonzáles-Fernández 
Institute of Parasitology 
McGill University 
doris.gonzales-fernandez@mail.mcgill.ca 
 
Michelle A. Gordy 
School of Public Health 
University of Alberta 
michelle.gordy@ualberta.ca 
 
Manjurul Haque 
Institute of Parasitology 
McGill University 
manjurul.haque@mail.mcgill.ca 
 
Stéphanie Hallée 
Centre de recherche en infectiologie 
Centre de recherche du CHU de Québec 
Université Laval 
stephanie.hallee@crchuq.ulaval.ca 
 
Akil Hammami 
INRS-Institut Armand-Frappier 
Université du Québec 
akil.hamami@iaf.inrs.ca 
 
Patrick Hanington 
School of Public Health 
University of Alberta 
pch1@ualberta.ca 
 
Hamed Hojjat 
Institute of Parasitology 
McGill University 
hamed.hojjat@mail.mcgill.ca 
 
Kathleen Horlock-Roberts 
Environment and Life Sciences program 
Trent University 
kathleenhorlo@trentu.ca 
 

47 



Marie-Claude Laffitte 
Centre de recherche en infectiologie 
Centre de recherche du CHU de Québec 
Université Laval 
marie-claude.laffitte@crchuq.ulaval.ca 
 
Karina Laflamme 
Technical consultant, Patents 
karinalaflamme@hotmail.com 
 
Louis-Philippe Leroux 
INRS-Institut Armand-Frappier 
Université du Québec 
louis-philippe.leroux@iaf.inrs.ca 
 
Georgia Limniatis 
Institute of Parasitology 
McGill University 
georgia.limniatis@mail.mcgill.ca 
 
Patrick Lypaczewski 
Department of Microbiology and Immunology 
McGill University 
patrick.lypaczewski@mail.mcgill.ca 
 
Emily MacLean 
Research Institute of the MUHC 
Department of Microbiology and Immunology 
McGill University 
emily.maclean@mail.mcgill.ca 
 
Christine Matte 
INRS-Institut Armand-Frappier 
Université du Québec 
christine.c.matte@gmail.com 
 
Vaibhav Mehta 
Institute of Parasitology 
Department of Biochemistry 
McGill University 
vaibhav.mehta@mail.mcgill.ca 
 
Ainsley Merk 
Institute of Parasitology 
McGill University 
ainsley.merk@mail.mcgill.ca 
 

Asimah Hussain 
Institute of Parasitology 
McGill University 
asimah.hussain@mail.mcgill.ca 
 
Mohamed Issouf 
INRA, UMR1282 Infectiologie et Santé Publique 
Université François Rabelais de Tours 
mohamed.issouf@tours.inra.fr 
 
Nikita Ivanov 
Institute of Parasitology 
McGill University 
nikita.ivanov@mail.mcgill.ca 
 
Maritza Jaramillo 
INRS-Institut Armand-Frappier 
Université du Québec 
maritza.jaramillo@iaf.inrs.ca 
 
Armando Jardim 
Institute of Parasitology 
McGill University 
armando.jardim@mcgill.ca 
 
Marcus Kaji 
Institute of Parasitology, McGill University 
University of Ontario Institute of Technology 
marcus.kaji@mail.mcgill.ca 
 
Adam Kemp 
Environment and Life Sciences program 
Trent University 
adamkemp@trentu.ca 
 
Irah King 
Department of Microbiology and Immunology 
McGill University 
irah.king@mcgill.ca 
 
Anwer Hasil Kottarampatel 
Institute of Parasitology 
McGill University 
anwer.kottarampatel@mail.mcgill.ca 
 

48 



Tedi Qendro 
Department of Microbiology and Immunology 
McGill University 
tedi.qendro@mail.mcgill.ca 
 
Jeanie Quach 
Snyder Institute for Chronic Diseases 
Department of Microbiology, Immunology  
and Infectious Diseases 
University of Calgary 
jquac@ucalgary.ca 
 
Nour Rashwan 
Institute of Parasitology 
McGill University 
nour.rashwan@mail.mcgill.ca 
 
Sarah Reiling 
Institute of Parasitology 
McGill University 
sarah.reiling@mail.mcgill.ca 
 
Paula Ribeiro 
Institute of Parasitology 
McGill University 
paula.ribeiro@mcgill.ca 
 
Alessandra Ricciardi 
Department of Microbiology and Immunology 
McGill University 
alessandra.ricciardi@mail.mcgill.ca 
 
Petra Rohrbach 
Institute of Parasitology 
McGill University 
petra.rohrbach@mcgill.ca 
 
Reza Salavati 
Institute of Parasitology 
McGill University 
reza.salavati@mcgill.ca 
 
Noushin Saljoughian 
INRS-Institut Armand-Frappier 
Université du Québec 
noushin.saljoughian@iaf.inrs.ca 
 

Neda Moradin 
Department of Biochemistry 
McGill University 
neda.moradin@mail.mcgill.ca 
 
Momar Ndao 
Research Institute of the MUHC 
Department of Medicine 
McGill University 
momar.ndao@mcgill.ca 
 
Najmeh Nikpour 
Institute of Parasitology 
McGill University 
najmeh.nikpour@mail.mcgill.ca 
 
Martin Olivier 
Research Institute of the MUHC 
Departments of Medicine and Microbiology  
and Immunology  
McGill University 
martin.olivier@mcgill.ca 
 
Maeghan O’Neill 
Institute of Parasitology 
McGill University 
maeghan.oneill@mail.mcgill.ca 
 
Maria Podinovskaia 
INRS-Institut Armand-Frappier 
Université du Québec 
maria.podinovskaya@iaf.inrs.ca 
 
Michael Pollastri 
Department of Chemistry and Chemical Biology 
Northeastern University 
m.pollastri@neu.edu 
 
Jade-Eva Potvin 
Centre de recherche en infectiologie 
Centre de recherche du CHU de Québec 
Université Laval 
jade-eva.potvin@crchudequebec.ulaval.ca 
 
Roger Prichard 
Institute of Parasitology 
McGill University 
roger.prichard@mcgill.ca 49 



Andrew Hong Yu Su 
Department of Biology 
McGill University 
hong.su@mail.mcgill.ca 
 
Mifong Tam 
Centre for the Study of Host Resistance 
Department of Microbiology and Immunology 
McGill University 
mifong.tam@mail.mcgill.ca 
 
Megan Teghtmeyer 
Environment and Life Sciences program 
Trent University 
meganteghtmey@trentu.ca 
 
Catherine Thériault 
Département de Biologie Médicale 
Université Laval 
catherine.theriault.6@ulaval.ca 
 
Karine Thivierge 
Head of parasitology department 
LSPQ - INSPQ 
karine.thivierge@inspq.qc.ca 
 
Christiane Trudeau 
Institute of Parasitology 
McGill University 
christine.trudeau@mcgill.ca 
 
Rajesh Murali Valanparambil 
Centre for the Study of Host Resistance 
Department of Medicine 
McGill University 
rajesh.murali@mail.mcgill.ca 
 
Kristin Van Den Ham 
Research Institute of the MUHC 
Department of Microbiology and Immunology  
McGill University 
kristin.vandenham@mail.mcgill.ca 
 
Alejandra Villa 
Research Institute of the MUHC 
Department of Microbiology and Immunology  
McGill University 
alejandra.villa@mail.mcgill.ca 

Tatiana Scorza 
Département des Sciences Biologiques 
Université du Québec à Montréal 
scorza.tatiana@uqam.ca 
 
Olivier Séguin 
INRS-Institut Armand-Frappier 
Université du Québec 
olivier.seguin@iaf.inrs.ca 
 
Sasha Silva-Barrios 
INRS-Institut Armand-Frappier 
Université du Québec 
silva.sasha@iaf.inrs.ca 
 
Kyle Simpson 
Department of Biology 
McGill University 
kyle.simpson2@mail.mcgill.ca 
 
Mélina Smans 
INRS-Institut Armand-Frappier 
Université du Québec 
melina.smans@iaf.inrs.ca 
 
Karine Sonzogni-Desautels 
Research Institute of the MUHC 
Institute of Parasitology 
McGill University 
karine.sonzogni-desautels@mail.mcgill.ca 
 
Shruti Srivastava 
Department of Ecosystem and Public Health 
University of Calgary 
shruti.srivastava@ucalgary.ca 
 
Simona Stäger 
INRS-Institut Armand-Frappier 
Université du Québec 
simona.stager@iaf.inrs.ca 
 
Mary M. Stevenson 
Centre for the Study of Host Resistance 
Departments of Medicine and Microbiology  
and Immunology 
McGill University 
mary.m.stevenson@mcgill.ca 
 50 



Ian Vogel 
Institute of Parasitology 
McGill University 
ian.vogel@mail.mcgill.ca 
 
Christopher Warburton 
Département des Sciences Biologiques 
Université du Québec à Montréal 
warburton.christopher@courrier.uqam.ca 
 
Hanrong Wu 
Institute of Parasitology 
McGill University 
hanrong.wu@mail.mcgill.ca 
 
Juliane Wunderlich 
Institute of Parasitology 
McGill University 
juliane.wunderlich@mail.mcgill.ca 
 
Jianguo (Jeff) Xia 
Institute of Parasitology 
McGill University 
jeff.xia@mcgill.ca 
 
Guanhan Yao 
Institute of Parasitology 
McGill University 
guanhan.yao@mail.mcgill.ca 
 
Janet Yee 
Department of Biology 
Trent University 
jyee@trentu.ca 
 
Chun Wai Yip 
Institute of Parasitology 
McGill University 
chun.yip@mail.mcgill.ca 
 
Nicholas Zelt 
Department of Microbiology and Immunology 
McGill University 
nicholas.zelt@mail.mcgill.ca 
 

51 

Guangyan Zhou 
Institute of Parasitology 
McGill University 
guangyan.zhou@mail.mcgill.ca 
 
Aude Zimmermann 
INRS-Institut Armand-Frappier 
Université du Québec 
aude.zimmermann@iaf.inrs.ca 
 
 


