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WELCOME MESSAGE
Dear friends of the Centre for host-parasite interactions,
Now in its 16th edition, the Annual Québec Molecular Parasitology Symposium has
become a well-established event. This underlines the dynamism of the research
and training activities of CHPI. Again this year, we have the opportunity to discuss
parasitology together during two days. Notably, we have the privilege of hosting
three distinguished colleagues from USA and Canada, and we will enjoy learning
about the exciting science going on in our Centre.
It is important to mention that this Symposium is organized by a group of CHPI
trainees who have spent numerous hours putting together the Program and
making it work. Mrs Christiane Trudeau shared her organizational skills to help
things run smoothly. I would like to thank them warmly for their dedicated labor,
and, of course, thank all the participants for making this event a success.
Sincerely,
Albert Descoteaux, CHPI Director
The organizing committee:
Guillermo Arango Duque, INRS-Institut Armand-Frappier
Rowa Bakadlag, McGill University
Patrick Lypaczewski, McGill University
Christine Matte, INRS-Institut Armand-Frappier
Vaibhav Mehta, McGill University
Alessandra Ricciardi, McGill University
Kristin Van Den Ham, McGill University
Christopher Warburton, Université du Québec à Montréal
The Centre is a strategic
cluster of the
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MAPS AND DIRECTIONS

Campus entrance from
Rue Lakeshore

Address :
21 111, Rue Lakeshore
Ste-Anne-de-Bellevue
QC, H9X 3V9

Parking

By bus, from the Lionel-Groulx
subway station:
Bus #405 or #211 on Avenue Greene
Bus #411 on Rue Saint-Jacques

From Montreal, using Highway 40 West (Autoroute Félix-Leclerc):

Take exit #41 Ste-Anne-de-Bellevue, Chemin des Anciens-Combattants and turn right on Chemin SteMarie. Turn right on Chemin des Pins. Turn left on Rue Poultry Cottages. After crossing Highway 20
(Autoroute du Souvenir), when you arrive at the first stop sign, you will find the Institute of
Parasitology on your left and the Macdonald Stewart Building across the street. Turn left at the stop
sign and continue until you arrive at the horticultural services parking lot.

From Montreal, using Highway 20 West (Autoroute du Souvenir):

Take exit #39 Ste-Anne-de-Bellevue, Boul. des Anciens-Combattants. Turn left on Rue Saint-Pierre and
continue until Rue Sainte-Anne. Turn left. At the corner of Rue Maple, Rue Sainte-Anne becomes Rue
Lakeshore. Go straight until you see the large, green sign of the Macdonald campus (farther than the
blue sign for John Abbott College at Rue Stewart). Turn left at the green sign, then right at the stop
sign. Continue straight until you arrive at the horticultural services parking lot. The Macdonald
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Stewart Building will be across the street from the parking lot.

SCHEDULE
Monday, June 6th
08:00 AM – BREAKFAST, Faculty Lounge, Macdonald Stewart Building
REGISTRATION, Lobby, Macdonald Stewart Building
POSTER SET-UP, Lobby, Centennial Centre
09:30 AM – OPENING REMARKS, R2-045, Raymond Building
09:45 AM – KEYNOTE LECTURE, R2-045, Raymond Building
“Susceptibility to infection: a complex interplay between host and parasite”
By Jeroen P. J. Saeij

10:45 AM – SESSION I – MOLECULAR MECHANISMS OF PATHOGENESIS
Chair: Dave Richard; R2-045, Raymond Building

10:45 AM – O.01 “Toxoplasma gondii modulates the mTORC1/2 and Mnk1/2
pathways and affects translation initiation in infected mammalian host cells”
By Leroux, Chaparro, Larsson & Jaramillo
11:05 AM – O.02 “SNARE importance in Leishmania communal and individual
PV formation”
By Séguin & Descoteaux
11:25 AM – O.03 “Cysteine peptidase B regulates Leishmania mexicana
virulence through the modulation of GP63 expression”
By Casgrain, Martel, McMaster, Mottram, Olivier & Descoteaux
11:45 AM – O.04 “The Leishmania pathogenicity factors GP63 and LPG traffic in
vesicular structures via a Sec22b-mediated pathway”
By Arango Duque, Jardim, Fukuda & Descoteaux

12:05 PM – LUNCH, Faculty Lounge, Macdonald Stewart Building
13:30 PM – KEYNOTE LECTURE, R2-045, Raymond Building
“Parasitization of the inflammatory response to infection by Leishmania:
implications for vaccination”
By Nathan C. Peters
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SCHEDULE
Monday, June 6th
14:30 PM – SESSION II – VACCINES & DRUG RESISTANCE

Chair: Steven LaPlante; R2-045, Raymond Building

14:30 PM – O.05 “Gender difference of interferon-gamma receptor knock-out
mice in susceptibility to cryptosporidiosis and in response to a candidate vaccine
made of the gp45 Cryptosporidium parvum surface protein”
By Sonzogni-Desautels, Renteria, Gascon, Geary & Ndao
14:50 PM – O.06 “How dye-filling of sensory neurons in nematodes relates to
ivermectin resistance”
By Lipari, Bae, Fox & Dent

15:10 PM – COFFEE BREAK, Faculty Lounge, Macdonald Stewart Building
15:40 PM – SESSION III – HOST/PARASITE BIOLOGY & PROTEOMICS
Chair: Petra Rohrbach; R2-045, Raymond Building

15:40 PM – O.07 “Moesin and Myosin interact with SHP-1 during
phagolysosome biogenesis in macrophages”
By P Gomez & Descoteaux
16:00 PM – O.08 “Characterization of a fourth Schistosoma mansoni glutamategated chloride channel subunit”
By Byrne, Dufour & Geary
16:20 PM – O.09 “Characterization of a new acetylcholine receptor in
Haemonchus contortus and Caenorhabditis elegans”
By Ackermann, Courtot, Charvet, Duguet, Neveu & Beech
16:40 PM – O.10 “Novel schistosomal neurotransmitter Octopamine is
important for worm motor function”
By El-Sakkary, Caffrey & Ribeiro
17:00 PM – O.11 “Serotonergic control of motor activity in Schistosoma
mansoni”
By Hussain & Ribeiro
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SCHEDULE
Monday, June 6th
15:40 PM – SESSION III – HOST/PARASITE BIOLOGY & PROTEOMICS (cont’d)
Chair: Petra Rohrbach; R2-045, Raymond Building

17:20 PM – O.12 “Structure-function studies on the Flavoheomoglobin of
Giardia intestinalis”
By Lukaszewicz, Rafferty, Yee & Couture

17:45 PM – POSTER SESSION, Lobby, Centennial Centre
17:45 PM – Round I: Pre-evaluation of all posters
19:00 PM – Round II: Final evaluation of top-ranked posters

19:30 PM – DINNER, Ceilidh Pub, Centennial Centre
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LIST OF POSTER PRESENTATIONS
PATHOGENESIS & HOST RESPONSE
P. 01 – Chaparro V. “Translational control of placental cells during Toxoplasma
gondii infection”
P. 02 – Fabié A. “Role of Interferon Regulatory Factor 5 (IRF-5) in CD4+ T cells during
infection with L. donovani”
P. 03 – Lira Filho AS. “Identification of cellular and immunological mechanisms
triggered by Leishmania-derived exosomes in cutaneous leishmaniasis”
P. 04 – Otis K. “Comparison between the immunostimulant capacities of a protein
of the parasite Trypanosoma cruzi and agonist of various TLRs”
P. 05 – Silva-Barrios S. “Role of activation-induced cytidine deaminase (AID) in the
context of L. donovani infection”
ANTI-PARASITIC COMPOUNDS & TREATMENTS
P. 06 – Ayotte A. “Discovering the seeds for new drugs that target the neglected
tropical disease leishmaniasis”
P. 07 – Borges AR. “Leishmanicidal activity and immunomodulatory effects of the
Cramoll 1,4 Lectin”
P. 08 – Hallée S. “Merozoite castration as treatment against malaria!?”
P. 09 – Kapuku B. “Restoring chloroquines efficacy: synthesis and characterization of
3-iodo-chloroquine as Potent Antimalarial and Inhibitor of chloroquine resistance in
P. falciparum”
RESEARCH METHODS & COLLABORATION INITIATIVES
P. 10 – Clarke D. “Building on existing technology: Development of a novel CD14+
canine monocyte isolation technique using MACS system”
P. 11 – Gyorkos T. “CAN-88: The Pan American Health Organization/World Health
Collaborating Centre for Research and Training in Parasite Epidemiology and
Control”
P. 12 – Kottarampatel AH. “Regulated expression of CRISPR-Cas9 in Leishmania for
inducible knock outs”
P. 13 – Lafrance-Girard C. “Seroprevalence of Toxoplasma gondii in pork and lamb
meat at retail in Canada using a commercial ELISA kit”
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LIST OF POSTER PRESENTATIONS
HOST/PARASITE BIOLOGY & PROTEOMICS
P. 14 – Ackermann CMA. “Characterization of a new acetylcholine receptor in
Haemonchus contortus and Caenorhabditis elegans” (Now O.09, Session III)
P. 15 – Alsulami K. “Heterologous expression and functional characterization of
Plasmodium falciparum ABCG in mammalian cells”
P. 16 – Baakdah F. “Co-expression of full-length phosphorylated and alternativelyspliced non-phosphorylated PfCRT in Plasmodium falciparum”
P. 17 – Dion R. “The ERGIC-resident SNARE Sec22b regulates nitric oxide and
cytokine production in dendritic cells”
P. 18 – Gaumond D. “Characterization of a potential phosphoinositide effector of
the malaria parasite Plasmodium falciparum”
P. 19 – Kaji MD. “The Ancylostoma ceylanicum acr-16 gene encodes a homomeric
acetylcholine receptor”
P. 20 – Malard C. “Characterization of novel cationic pentameric ligand-gated ionchannels in nematodes”
P. 21 – Mehta V. “Binding selectivity of the naphthalene-based inhibitors of RNA
editing ligase 1”
P. 22 – Noonan J. “Identification of a pLGIC Acetylcholine Receptor in Brugia
malayi”
P. 23 – Queffeulou M. “High-throughput phenotyping using tetracycline-inducible
RNA interference system in Leishmania braziliensis”
P. 24 – Thériault C. “Investigation of the potential role of the phosphoinositide
phosphatase SAC1 in protein trafficking in malaria parasite, Plasmodium falciparum”
P. 25 – Lypaczewski P. “Deletion of the A2 virulence factor through CRISPR-Cas9
targeting results in attenuated Leishmania donovani”
P. 26 – Simpson K. “Cellular responses to anti-malaria drugs in sensitive versus
resistant Plasmodium falciparum parasites”
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SCHEDULE
Tuesday, June 7th
08:00 AM – BREAKFAST, Faculty Lounge, Macdonald Stewart Building
09:30 AM – KEYNOTE LECTURE, R2-045, Raymond Building
“Immunologic underpinnings of tolerance and pathology in human lymphatic
filariasis”
By Thomas B. Nutman

10:30 AM – SESSION IV – IMMUNOPARASITOLOGY

Chair: Simona Stäger; R2-045, Raymond Building

10:30 AM – O.13 “HIF-1α impairs monocyte effector function and induces M2
macrophage polarization during chronic Leishmania donovani infection”
By Hammami, Abidin, Charpentier, Fabié, Heinonen & Stäger
10:50 AM – O.14 “Frizzled-6 deficiency limits parasite survival in Leishmania
donovani infection”
By Abidin, Hammami, Stäger & Heinonen
11:10 AM – O.15 “Protein tyrosine phosphatase inhibition enhances the
generation of protective Tr1 cells and attenuates the brain sequestration of
pathogenic T cells during experimental cerebral malaria”
By Van Den Ham, Richer & Olivier
11:30 AM – O.16 “Leishmania-induced SHP-1 activation in hepatocytes inhibits
NO production”
By Adhikari, Martel, Marette, Descoteaux & Olivier

11:50 AM – LUNCH, Faculty Lounge, Macdonald Stewart Building
13:20 PM – SESSION V – METHODS

Chair: Karine Thivierge; R2-045, Raymond Building

13:20 PM – O.17 “Detection and quantification of DNA from Toxoplasma gondii
in pork, beef and lamb meat at retail in Canada using magnetic capture DNA
extraction and qPCR”
By Lafrance-Girard, Opsteegh, Thibodeau, Arseneault & Quessy
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SCHEDULE
Tuesday, June 7th
13:20 PM – SESSION V – METHODS (Cont’d)

Chair: Karine Thivierge; R2-045, Raymond Building

13:40 PM – O.18 “Unveiling resistance mechanisms of Leishmania spp. against
new or upcoming drugs using CosSeq approach”
By Potvin & Ouellette

14:00 PM – SESSION VI – GENOMICS & POPULATION STUDIES
Chair: Marilyn E. Scott; R2-045, Raymond Building

14:00 PM – O.19 “Comprehensive transcriptome meta-analysis to characterize
host immune responses in helminth infections”
By Zhou, Stevenson, Geary & Xia
14:20 PM – O.20 “Maternal protein deficiency and nematode infection cause
differential expression of the genes for growth and protein biosynthesis in the
fetal mouse brain”
By Haque, Koski & Scott
14:40 PM – O.21 “Asynchrony in parasite introductions promotes persistence
across metapopulations”
By Tadiri, Scott & Fussmann

15:10 PM – CLOSING REMARKS & PRIZES, R2-045, Raymond Building
15:30 PM – ALTERNATIVE CAREERS PANEL, Faculty Lounge, Macdonald Stewart
Building

15:30 PM – Adam Belley, Principal scientist at The Medicines Company
15:50 PM – Pierre-Alexandre Rochette, Quebec territory manager at New
England Biolabs
16:10 PM – Jing Liu, IDIGH program manager at the Research Institute of the
McGill University Health Centre
16:30 PM – Open discussion
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KEYNOTE SPEAKERS
Susceptibility to infection: a complex interplay
between host and parasite
By Jeroen P. J. Saeij, PhD
Associate Professor, Department of Pathology, Microbiology & Immunology
University of California, Davis, CA, USA

Summary: Many intracellular pathogens secrete proteins that manipulate host cells to create the
niche in which the pathogen can replicate. In turn, host cells have intricate mechanisms to detect and
combat invading pathogens. As a consequence pathogens and their hosts co-evolve, leading to
variation in both host and pathogen genomes and to the emergence of differences in pathogen
virulence and host resistance. Compared to bacteria and viruses, relatively little is known about how
more complex eukaryotic pathogens co-evolve with and manipulate their hosts.
We are interested in host-parasite interactions between the obligate intracellular eukaryotic
parasite Toxoplasma gondii and its mammalian hosts. Toxoplasma virulence differs, often quite
dramatically, depending on the infecting strain and the host. The focus of the Saeij laboratory over the
last years has been to identify genes of Toxoplasma that modulate the host cell and/or determine
virulence, host genes and pathways that determine resistance/susceptibility, and to characterize their
specific interactions.
In this talk I will focus on Toxoplasma-inflammasome interactions, which determine rat strain
differences in resistance to Toxoplasma.
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KEYNOTE SPEAKERS
Parasitization of the inflammatory response to
infection by Leishmania: implications for vaccination
By Nathan C. Peters, PhD
Assistant Professor, Department of Medicine
Assistant Professor, Department of Microbiology, Immunology and
Infectious Diseases
Comparative Biology and Experimental Medicine
Assistant Professor, Department of Veterinary Medicine
University of Calgary, Calgary, AB, Canada
Member, Snyder Institute for Chronic Diseases

Summary: Leishmania major is a eukaryotic intracellular parasite that is transmitted to the skin via an
infected sand fly bite, resulting in robust recruitment of inflammatory cells and the eventual formation
of a cutaneous lesion. Following transmission, parasites infect neutrophils followed by a transition to
secondary phagocytic cells, thought to be tissue macrophages. Employing L. major-RFP and CX3CR1eGFP/+ knock-in reporter mice we report that CD64+CCR2+Ly6ChiCX3CR1+MHCII- inflammatory
monocytes, not tissue resident cells, are the predominant secondary target cell for L. major. The
ability of Leishmania to establish a protected intracellular niche immediately upon infection of
immature monocytes dictates a requirement for efficacious vaccination to rapidly counteract this
ability.
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KEYNOTE SPEAKERS
Immunologic underpinnings of tolerance and
pathology in human lymphatic filariasis
By Thomas B. Nutman, M.D.

Deputy Chief, Laboratory of Parasitic Diseases
Chief, Helminth Immunology Section
Chief, Clinical Parasitology Section
National Institute of Allergy and Infectious Diseases, Bethesda, MD, USA

Summary: Infection with the pathogens causing lymphatic filariasis are associated with a spectrum of
clinical manifestations that are reflective, in large part, by the qualitative nature of the underlying
parasite-specific immune response. The details of how these responses are initiated and controlled
will be discussed as will some of the parasite- and host-derived mediators of pathology in human
lymphatic filariasis.
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ORAL PRESENTATION ABSTRACTS
Session I : Molecular Mechanisms of Pathogenesis
O.01: Toxoplasma gondii modulates the mTORC1/2 and Mnk1/2 pathways and affects translation
initiation in infected mammalian host cells
Leroux LP1,2, Chaparro V1,2, Larsson O3, Jaramillo M1,2

1INRS–Institut Armand Frappier, Université du Québec, Laval, QC; 2Centre for Host-Parasite Interactions; 3Karolinska
Institutet, Stockholm, Sweden
This work was supported by an operating grant of MOD and the FRQS.

Toxoplasma gondii, the etiological agent of toxoplasmosis, is a ubiquitous obligate intracellular parasite. The infection
remains usually asymptomatic, but reactivation of encysted parasites poses a threat to immunocompromised individuals
(AIDS, chemotherapy). Also, congenital toxoplasmosis can lead to miscarriage or severe birth defects. In order to replicate,
T. gondii scavenges nutrients from its host, targets numerous signaling pathways, and affects host cell transcription.
Although these subversion strategies have been extensively studied, knowledge on translational control, specifically via the
mTORC1/2 and Mnk1/2 pathways, by T. gondii is lacking. Here, we aim to determine whether the parasite affects these
pathways to modulate mRNA translation in infected bone marrow-derived murine macrophages (BMMΦ) and BeWo cells, a
human trophoblast cell line. Trophoblasts divide fetal and maternal tissues and are implicated in the vertical transmission of
toxoplasmosis. BMMΦ and BeWo cultures were inoculated with either type I (virulent) or type II (avirulent) T. gondii
strains, and by Western blotting we detected a sustained phosphorylation of the translation repressor 4E-BP1 (inactivation)
and the ribosomal protein S6 (activation). In contrast, phosphorylation of S6K1, Mnk1, and the initiation factor eIF4E in
BMMΦ was decreased, while it was maintained in infected BeWo cells. Polysomal profiling analyses revealed a higher
polysome-to-monosome ratio in both cell types, indicative of an overall increase in the rate of translation upon infection.
RNAseq analysis of the highly translated mRNAs (polysome-associated) and the total input material will allow us to
distinguish transcripts regulated at the level of translation versus transcription. Ultimately, characterizing the translatome
of T. gondii-infected cells will help identify metabolic and immune functions subverted through translational control.

O.02: SNARE importance in Leishmania communal and individual PV formation
Séguin O1,2, Descoteaux A1,2
1INRS–Institut

Armand-Frappier, Université du Québec, Laval, QC; 2Centre for Host-Parasite Interactions
This work was supported by the CIHR and the Fondation Armand-Frappier.

Leishmania is the parasite responsable for 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 survive into host
macrophages, Leishmania creates parasitophorous vacuoles (PV). These PVs 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. We propose that
Soluble N-ethylmaleimide-sensitive-factor Attachment protein REceptors (SNAREs) play a central role in the formation of
large communal PVs by providing membrane from various organelles. We first looked at the different membrane
compartments directly involved in the phagosome maturation process. The SNAREs SNAP23 (plasmic membrane), VAMP3
(early endosome) and the lysosomal associated membrane protein 1 (LAMP1) were found to be recruited to the communal
vacuoles while only VAMP 8 (late endosome) was accumulated to individual vacuoles. These recruitment patterns suggest
that the Leishmania communal species undergo and survive a complete phagosome maturation process while conserving
membrane and augmenting the PV size to dilute microbicidal molecules produced by macrophages, while the individual
species blocks the maturation process to the late endosome stage. We also found that the trans-Golgi (Vti1a) and the
endoplasmic reticulum (Stx18) were recruited to communal vacuoles suggesting that L. amazonensis can hijack other
membrane sources. We also used VAMP3 KO macrophages to study the role of VAMP3 in communal PV formation. Within
these cells we noted an increased growth of L. amazonensis and a larger vacuole size while the individual specie was left
unaffected. We also noted higher level of recruitment for LC3, an autophagy marker, to the communal PV. VAMP3 KO cells
have a deregulation of autophagy leading to an augmentation of LC3 that could possibly be leading to the hijacking of the
autophagy system and to the augmentation of the PV size.
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ORAL PRESENTATION ABSTRACTS
Session I : Molecular Mechanisms of Pathogenesis
O.03: Cysteine peptidase B regulates Leishmania mexicana virulence through the modulation of
GP63 expression
Casgrain PA1,2, Martel C2,3, McMaster RW4, Mottram JC5, Olivier M2,3, Descoteaux A1,2
1INRS–Institut

Armand-Frappier, Université du Québec, Laval, QC; 2Centre for Host-Parasite Interactions; 3The Research
Institute of the McGill University Health Centre, Montreal, QC; 4Immunity and Infection Research Centre, Vancouver Coastal
Health Research Institute, Department of Medical Genetics, University of British Columbia, Vancouver, BC; 5Wellcome Trust
Centre for Molecular Parasitology, Institute of Infection, Immunity and Inflammation, College of Medical, Veterinary and Life
Sciences, University of Glasgow, Glasgow, United Kingdom
This work was supported by CIHR.
Cysteine peptidases play a central role in the biology of Leishmania. In this work, we sought to further elucidate the
mechanism(s) by which the cysteine peptidase CPB contributes to L. mexicana virulence. We initially examined the impact
of L. mexicana infection on the trafficking of VAMP3 and VAMP8, two endocytic SNARE proteins associated with
phagolysosome biogenesis and function. Using a CPB-deficient mutant, we found that both VAMP3 and VAMP8 were downmodulated in a CPB-dependent manner. We also discovered that expression of the virulence-associated GPI-anchored
metalloprotease GP63 was inhibited in the absence of CPB. Expression of GP63 in the CPB-deficient mutant was sufficient
to downmodulate VAMP3 and VAMP8. Similarly, episomal expression of GP63 enabled the CPB deficient mutant to
establish infection in macrophages, induce the formation large parasitophorous vacuoles, and cause lesions in mice. These
findings implicate CPB in the regulation of GP63 expression and provide evidence that both GP63 and CPB are key virulence
factors in L. mexicana.

O.04: The Leishmania pathogenicity factors GP63 and LPG traffic in vesicular structures via a Sec22bmediated pathway
Arango Duque G1,2, Jardim A2,3, Fukuda M4, Descoteaux A1,2
1INRS–Institut

Armand-Frappier, Université du Québec, Laval, QC; 2Centre for Host-Parasite Interactions; 3Institute of
Parasitology, McGill University, Ste-Anne-de-Bellevue, QC; 4Department of Developmental Biology and Neurosciences,
Tohoku University, Sendai, Miyagi, Japan
This research was funded by the CIHR.
Leishmania parasites conquer their hosts by sabotaging phagocytosis. Phagosomes become microbicidal via membrane
exchanges that are mediated by soluble NSF attachment protein receptors (SNAREs), with organelles such as lysosomes and
the ER-Golgi intermediate compartment (ERGIC). Leishmania uses pathogenicity factors such as the GP63 metalloprotease
to cleave key membrane fusion proteins that regulate cytokine secretion and antigen cross-presentation. Additionally,
Leishmania employs lipophosphoglycan (LPG) to retard phagosome maturation. We hypothesized that these pathogenicity
molecules are redistributed in the cytoplasm of infected cells 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 a timedependent manner, in the cytoplasm of infected phagocytes. This process was partly dependent on phagocytosis.
Furthermore, the catalytic activity of GP63 did not alter its trafficking or that of LPG. Flotation assays showed that GP63 and
LPG localize to low-density fractions containing vesicles, and to denser fractions enriched in ER/ERGIC proteins. We
observed via immunofluorescence that these markers also colocalized with GP63 and LPG. Interestingly, Brefeldin A- and
Monensin-mediated disruption of ER-Golgi transport hindered the redistribution of GP63 and LPG, as well as the cleavage
of Syt XI. This prompted us to study the role of the SNARE Sec22b – which regulates ER-Golgi transport – on the
redistribution of these parasite molecules. In infected cells transduced with shRNA to Sec22b, the trafficking of GP63 and
LPG was hampered. Moreover, this ensued in lessened cleavage of Syt XI. Together, our data reveal a novel mechanism by
which an intracellular pathogen hijacks membrane fusion regulators in the ER/ERCIG to promote the trafficking of the
pathogen’s pathogenicity factors.
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ORAL PRESENTATION ABSTRACTS
Session II : Vaccines & Drug Resistance
O.05: Gender difference of interferon gamma receptor knock-out mice in susceptibility to
cryptosporidiosis and in response to a candidate vaccine made of the gp45 Cryptosporidium parvum
surface protein
Sonzogni-Desautels K1, 2, Renteria A2, Gascon MA1, 2, Geary T1, Ndao M2
1Institute

of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC; 2The Research Institute of the McGill University
Health Centre, Montreal, QC

Cryptosporidiosis can cause growth impairment and mortality in both calves and infants. No drug or vaccine can efficiently
prevent or cure the disease. Optimization of in vivo models is essential to support fundamental research. Recently, we
developed a new protocol to enable safe and efficient flow cytometry analysis of C. parvum oocysts for counting in
biological samples. We have also optimized the interferon gamma receptor knock-out mouse model for drug discovery, and
unexpectedly discovered a sex difference in susceptibility to C. parvum infection. Male mice have a higher survival rate and
develop a lower parasite burden in stool and intestine than females at the same oocyst inoculum. Flow cytometry and qPCR
data demonstrating this observation will be presented. Finally, a candidate vaccine made of the gp45 C. parvum surface
protein was tested using the interferon gamma receptor knock-out mouse model. This vaccine showed some protection
against cryptosporidiosis, but this protection is sex-dependent. Hypotheses concerning factors involved in this gender
difference in response to vaccination will be presented. Comparison between active and passive immunization protocols
will also be discussed. Optimization of in vivo models of C. parvum infection constitutes an important step for vaccine
development and drug screening to identify new strategies to control bovine and human cryptosporidiosis.

O.06: How dye-filling of sensory neurons in nematodes relates to ivermectin resistance
Lipari V1, Bae J1, Fox K1, Dent JA1
1Department

of Biology, McGill University, Montreal, QC

The primary defense against nematode parasites are small molecule anthelminitic drugs, ivermectin being among the most
successful and widely used. However, the evolution of drug resistance, which is increasingly widespread, threatens our
ability to effectively control nematode infections. We are trying to understand the mechanism(s) of ivermectin resistance
using the model nematode Caenorhabditis. elegans. Among the genes that when mutated confer ivermectin resistance are
the class of ~25 so-called dye-filling defective (dyf) genes. These genes generally affect the formation of cilia at the endings
of sensory neurons. These sensory endings are exposed to the environment at cuticular pores called amphids. Normally a
subset of these amphid sensory neurons will take up hydrophobic fluorescent dyes from the environment, so-called “dyefilling”, but loss-of-function mutations in the dyf genes have the effect of preventing dye filling as well as conferring 3-5 fold
resistance to ivermectin. Alleles of the dyf-7 gene also confer both dye-filling and ivermectin resistance phenotypes in the
parasite Haemonchus contortus. But how do dyf genes confer ivermectin resistance? We are testing two hypotheses: 1) as
with dyes, sensory endings are a route of entry for ivermectin or, 2) defects in sensory input cause a stress response that
increases resistance to ivermectin. To test these hypotheses, we are generating transgenic worms that rescue the dyf-3
function in subsets of amphid neurons. If hypothesis #1 is correct, then rescuing dyf-3 in amphid neurons that dye-fill will
restore ivermectin sensitivity. If hypothesis #2 is correct, then rescue of dye-filling will not correlate with restoration of
ivermectin sensitivity. We will present preliminary results of these experiments
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ORAL PRESENTATION ABSTRACTS
Session III : HOST/Parasite Biology & Proteomics
O.07: Moesin and Myosin interact with SHP-1 during phagolysosome biogenesis in macrophages
P. Gomez C1,2, Descoteaux A1,2
1INRS–Institut

Armand-Frappier, Université du Québec, Laval, QC; 2Centre for Host-Parasite Interactions
This work was supported by NSERC.

Phagolysosome biogenesis requires the recruitment of effector proteins which regulate formation, acidification, or fusion of
the phagosome with endocytic organelles. Amongst these proteins, phosphatases are known for their role during the
maturation process. We previously showed that the Src homology 2 domain-containing phosphatase 1 (SHP-1) is recruited
to the phagosome and regulates phagolysosome biogenesis in murine macrophages. However, the protein interactions that
allowed for this effect are yet unknown. Through mass spectrometry, we identified two proteins interacting with SHP-1
during phagocytosis: Moesin (Moe) and Myosin (Myo). Our data show that in bone marrow-derived macrophages (BMMs)
and in immortalized BMMs both Moe and Myo are recruited to the phagosome and that they co-localize with SHP-1
(confocal microscopy and immuno-precipitation). Furthermore, siRNA-mediated knockdown of either Moe or Myo provided
us with the ability to assess the phagosomal recruitment of SHP-1, and phagolysosome biogenesis, including acidification of
the vacuole, generation of reactive oxygen species, and microbicidal activity. Our results show that Moe and Myo affect the
phagosomal recruitment of SHP-1 and, consequently, the maturation of the phagolysosomes. Since pathogens such as
Leishmania activate SHP-1 and alter phagolysosomal biogenesis, our findings may be useful to understand the pathogenesis
of intracellular infections.

O.08: Characterization of a fourth Schistosoma mansoni glutamate-gated chloride channel subunit
Byrne H1,2, Dufour V1,2, Geary TG1,2
1Institute

of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC; 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 as 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 characterized previously using electrophysiology
in Xenopus laevis oocytes and immunocalization in parasites. 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 nonresponsive to varying concentrations of L-glutamate (0.1 µM – 1000 µM) indicating that SmGluCl-4 does not form a
functional homomeric receptor. SmGluCl-4 was localized to the surface of injected oocytes, indicating that nonresponsiveness is not due to lack of protein expression. To assess whether SmGluCl-4 functions as a part or a heteromeric
receptor, the subunit was co-expressed in Xenopus oocytes with each of SmGluCl-1, SmGluCl-2, and SmGluCl-3. Oocytes
were again non-responsive to varying concentrations of L-glutamate, indicating that SmGluCl-4 does not form a functional
heteromeric receptor with the other subunits. Although SmGluCl-4 does not form a receptor, it is found throughout the
nervous system of adult parasites. Immnulocalization studies have shown that the subunit is found in both the central and
peripheral nervous systems, with distribution patterns similar to the other SmGluCls.
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O.09: Characterization of a new acetylcholine receptor in Haemonchus contortus and Caenorhabditis
elegans
Ackermann CMA1, Courtot E2, Charvet CL2, Duguet TB1, Neveu C2, Beech RN1
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Fast-synaptic signaling in the nematode nervous system is a target for both natural and synthetic anti-parasitic drugs acting
on the pentameric ligand-gated ion channels (pLGICs). The model nematode Caenorhabditis elegans has a large number of
pLGIC subunit genes, only a few of which have been characterized in any detail. The advantage of this model is the ability to
generate mutants, carry out genetic analysis and easily characterize phenotypic changes. The first screen for mutants
resistant to the drug levamisole (LEV) was carried out 20 years before the target levamisole sensitive acetylcholine receptor
(L-AChR) was identified using these methods. Our novel approach uses exogenous expression in Xenopus oocytes to rapidly
identify new receptors. Phylogenetic studies identify subunits likely to combine and form a receptor. We have identified
lgc-4 as a potential partner for acr-21, likely to form a cationic pLGIC in both C. elegans and the sheep parasite H. contortus.
cDNA for both genes in these species have been cloned and used to express a functional cationic receptor in Xenopus
oocytes that responds to acetylcholine. A complete phenotypic and pharmacological profile will provide the basis for a
potential new screen for candidate anthelmintic drugs.

O.10: Novel schistosomal neurotransmitter Octopamine is important for worm motor function
El-Sakkary N1, Caffrey CR2, Ribeiro P1
1Institute

of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC; 2University of California, San Diego, CA, USA

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 (PZQ). With the lack of an available alternative and the
widespread use of PZQ, 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 parasite and showed widespread labeling in the worm
brain, central and peripheral nervous systems (CNS and PNS), tubercles and female reproductive system, the first indication
that OA is present in schistosomes. Also, following administration of OA to the parasite in culture, we observed a dosedependent 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. Two of these putative OA signaling genes, Smp_150180 and SmTBH (Smp_163900) were cloned,
expressed, and assayed for activity to determine their role in parasite biology. Next, to identify putative antagonists of OA
signaling in S. mansoni, approximately 30 putative antagonists of OA signaling were tested on larvae to determine whether
they affect worm motility. 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. 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.
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O.11: Serotonergic control of motor activity in Schistosoma mansoni
Hussain A1,2, Ribeiro P1,2
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Schistosoma mansoni, one of the main causes of human schistosomiasis, is a parasitic trematode that affects close to 200
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, where it reproduces. The migration itself is linked to the
maturation of the parasite and is coordinated by the schistosome nervous system. The central nervous system of the
parasite comprises a bilobed anterior brain region and paired longitudinal nerve cords that are interconnected throughout
the body by transverse commissures. Serotonin (5HT) has been shown to be one of the most abundant neurotransmitters
in the nervous system of the adult parasite and it is also known to stimulate muscle contraction. Comparatively little is
known of the role of 5HT in the larval stages of the parasite although evidence suggests that it may play a similar role as the
adults in the control of motor activity. Through co-immunolocalization of a neuronal marker (synapsin) and 5HT we show
that 5HT is, in fact, present in the nervous system of the schistosomulae. Although there is currently only one 5HT receptor
characterized in S. mansoni, bioinformatics analysis points to the presence of several others including Smp_149770 and
Smp_197700. Both of these putative receptors show a reduction in motility when targeted by RNA intereference (RNAi),
suggesting they may play a role in the coordination of movement. Interestingly, these putative receptors are also shown to
be up-regulated during early larval stages indicating that they may be of importance during the migration process thus
making them appealing candidates as drug targets.

O.12: Structure-function studies on the Flavoheomoglobin of Giardia intestinalis
Lukaszewicz B1, Rafferty SP2, Yee J3, Couture M4
1Environmental

and Life Sciences Graduate Program, Trent University, Peterborough, ON; 2Department of Chemistry, Trent
University, Peterborough, ON; 3Department of Biology, Trent University, Peterborough, ON; 4Department of Biochemistry,
Université Laval, Québec, QC
This work was supported by NSERC Discovery Grants to SR, JY and MC and an NSERC PGS-M to BL
Giardia flavohemoglobin (gFlHb) is the only known protozoan family member of a class of nitric oxide dioxygenases more
typically associated with countering nitrosative stress in bacteria and yeast. To characterize the active site of gFlHb and
compare its properties to other flavohemoglobins we used resonance Raman (RR) spectroscopy to study the wild type
enzyme and two variants (Y30F and L58A) with mutations at conserved positions thought to influence ligand binding. Wild
type gFlHb had similar active-site characteristics to E. coli flavohemoglobin (Hmp), consistent with a common peroxidaselike character within the heme pocket, most notably a proximal histidine with strong imidazolate character, and
stabilization of heme ligands by hydrogen bonds with distal residues. With carbon monoxide as an axial ligand to the heme,
RR detects two distinct Fe-CO stretching modes associated with two different active site configurations. In the open
configuration, CO does not interact with any polar side chains, while in the closed configuration, CO strongly interacts with
one or more distal residues. Analysis of the Y30F mutant provided direct evidence of this tyrosine’s role in ligand
stabilization, as it had only a single Fe-CO stretching mode. In contrast the L58A mutant had no effect on the
configurational nature of the enzyme. This was unexpected, as the side chain of L58 sits atop the heme and is thought to
regulate the access of distal residues to the heme-bound ligand. The similar spectroscopic properties of wild type and L58A
suggest that any such regulation involves rapid conformational dynamics within the heme pocket.
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Leishmania donovani impairs the immune response by triggering a hypoxic micro-environment that facilitates the
establishment of a chronic infection. Under this condition, HIF-1α, the master regulator of the response to low oxygen
tension, is stabilized in all cell populations. The effect of hypoxia on the immune response to Leishmania has not yet been
investigated. Particularly, the role of HIF-1α in macrophage and monocyte function during chronic visceral leishmaniasis
remains unknown. Here, we investigate the role of HIF-1α in inflammatory monocyte and dendritic cell functions, and in the
modulation of macrophage polarization during chronic L. donovani infection. To this end, we generated CD11c-specific
HIF-1α knock-out mice that were then infected with L. donovani. Our data demonstrate that HIF-1α limits inflammatory
monocyte recruitment to the spleen and induces M2 macrophage polarization in response to extracellular lactate. The
ablation of HIF-1α in CD11c + cells resulted in decreased intracellular lactate concentrations, lower expression of M2
macrophage markers, greater expansion and effector capacity of monocytes, and enhanced IFNϒ+ production by CD4+
T cells. Moreover, mice with a targeted depletion of HIF-1α in CD11c+ cells had a significantly lower splenic parasite burden,
suggesting that induction of HIF-1α in CD11c+ cells may represent a key factor adopted by Leishmania parasites to establish
persistent infections.

O.14: Frizzled-6 deficiency limits parasite survival in Leishmania donovani infection
Abidin BM1, Hammami A1, Stäger S1, Heinonen KM1
1INRS–Institut

Armand-Frappier, Université du Québec, Laval, QC
This work was funded by a Discovery grant of NSERC.

The ability of hematopoietic stem/progenitor cells (HSPCs) to respond to infections by expanding myeloid cells plays an
important role in host defense. Although the mechanism of parasite-induced immune response has been extensively
studied in the spleen and liver in mice, little is known about the effect of parasite expansion on HSPC function and
differentiation in bone marrow (BM). Leishmania donovani parasites infect host macrophages, not HSPCs, but they do
establish chronic infection in the BM. Here, we show a gradual increase in HSPC numbers in BM and spleen. During the
chronic phase, HSPCs showed a bias towards myeloid differentiation with reduced numbers of BM B cells and an
accumulation of myeloid cells in the spleen and liver. Enhanced cell cycle progression and expansion of HSPCs were
accompanied by an increase in β-catenin activation over the course of infection, suggesting a role for Wnt/Frizzled (Fzd)
signaling in HSPC activation in Leishmaniasis. To investigate the importance of Wnt-associated HSPC activation, we used
Fzd6-/- mice whose HSPCs respond poorly to LPS-induced inflammation. Fzd6-/- HSPCs generated fewer granulocytemonocyte progenitors and consequently fewer Ly6Chi monocytes. Fzd6-/- BM Ly6Chi monocytes expressed high levels of
CCR2 suggesting that they were released normally from the BM. However, their numbers were strongly decreased in the
Fzd6-/- spleen as compared to the controls. This decrease in myeloid differentiation correlated with a decrease in parasite
expansion, as measured by reduced splenic burden, probably due to a corresponding decrease in monocyte-derived
macrophages, which are the principal target of the parasite. Our results suggest an important role for Wnt/Fzd-dependent
HSPC activation in regulating Leishmania donovani infection.
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Neuropathology induced by Plasmodium berghei ANKA infection is dependent on the sequestration of cytotoxic CD8+ T cells
within the brain microvasculature and augmentation of the inflammatory response. Inflammation is integral to controlling
parasitemia, but can result in tissue damage if unregulated. IL-10 has the capacity to suppress inflammation and has also
been implicated in limiting tissue parasite burden. Recently, IL-10-producing Foxp3- CD4+ T cells were identified in
P. falciparum-infected children and were determined to have a role in the regulation of pathogenic inflammation.
Modulation of protein tyrosine phosphorylation has the capacity to alter the immune response and has previously been
demonstrated to mitigate pathology in models of leishmaniasis, asthma and cancer. Here we determined that
pharmacological inhibition of protein tyrosine phosphatase (PTP) activity markedly protected mice from developing
experimental cerebral malaria (ECM). Protection was concomitant with an increase in IL-10+ Foxp3-CD4+ T cells, which were
shown to be largely comprised of LAG-3+CD49b+ type 1 regulatory cells. Moreover, the enhanced IL-10 production was
established to be a major component of the protection afforded by PTP inhibition. Additionally, the decreased incidence of
ECM was associated with significantly reduced sequestration of CD8+ T cells within the brain, and this attenuated
accumulation correlated with decreased cell surface expression of CXCR3 on splenic CD8+ T cells. Overall, our study
suggests that pharmacological modulation of host PTPs could provide a novel mechanism for the development of new
immunotherapies to treat parasitic infections.

O.16: Leishmania-induced SHP-1 activation in hepatocytes inhibits NO production
Adhikari A1, Martel C1, Marette A2, Descoteaux A3, Olivier M1
1The

Research Institute of the McGill University Health Centre, Montreal, QC; 2Centre de Recherche de l’Hôpital Laval, SteFoy, QC; 3INRS–Institut Armand-Frappier, Université du Québec, Laval, QC
Leishmania donovani is responsible for the development of visceral leishmaniasis (VL) and is fatal if left untreated. Liver is
one of the primary organs that get infected during VL. In this one, Kupffer cells are the main Leishmania-phagocytozing
cells, although liver main cellular component are hepatocytes. Interestingly, their role in the context of L. donovani induced
pathology is still unravelled. In this project we have investigated to which extend L. donovani infection affects human
hepatocytes (HepG2) signalling and functions. Leishmania is known to induce macrophage PTP SHP-1 to hi-jack their
functions. To investigate whether similar events could happen in hepatocytes, SHP-1 modulation in L. donovani–infected
HepG2 has been monitored. Western blot analysis and PTP assay revealed that SHP-1 was rapidly modulated in HepG2 cells
upon L. donovani infection. Additionally, we further observed that L. donovani down-regulates the PKC activity in HepG2
cell line. LPS and LPS/IFN-γ stimulation increase NO production in HepG2 cell line by 3- to 5-fold in comparison to control
HepG2. To analyze the impact of Leishmania infection on NO production induced by LPS/IFN-γ, we infected HepG2 cells
with L. donovani for several hours and thereafter LPS/IFN-γ stimulation was performed. NO and iNOS expression was found
to be reduced in L. donovani-infected HepG2. Correlating with reduced LPS/IFN-γ-induced phosphorylation of various
MAPKs family member and PTPs induction in HepG2 cells. In addition, we observed that Ptpn6H-KO mice were more prone to
rapidly resolve visceral infection compare to Ptpn6f/f mice. Collectively our study indicates that L. donovani attenuates MAP
kinase signalling and iNOS expression in HepG2 cells by activating PTP SHP-1. Our In vivo finding further support that
hepatocytes under SHP-1 negative regulation could play a crucial role as a modulator of microbicidal events concurring to
control VL.
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Toxoplasma gondii is a parasite that raises public health concerns worldwide. Ingestion of undercooked meat is one of the
multiple transmission routes involved in human toxoplasmosis. The data required to assess this risk are either non-existent
or outdated among different meat commodities. This project aims to estimate the prevalence and to quantify the risk
related to the presence of T. gondii in pork, beef and lamb retail meat in Canada. As a first step, approximately 200-300
samples of each commodity have been purchased in food stores across five provinces. We have selected a molecular
detection method of DNA extraction by magnetic capture followed by a qPCR to estimate the number of parasites (adapted
from Opsteegh et al., 2010). This method is suitable for large scale studies (unexpansive, simple, fast and ethic) and has a
sensibility that is reported to be similar to the bio-assay, which is the gold standard for that purpose. The magnetic beads
are coated with streptavidin and bind to a biotin tagged capture oligonucleotides. The sequence targeted is a non-coding
529 bp DNA fragment that is repeated 200-300 times in the T. gondii genome. We slightly adapted the protocol with only a
few differences in the equipment and component’s origin. We were so far able to identify 6 positive samples using this
assay. However, for this qPCR, the DNA extraction quantitative controls, made of negative meat spiked with a known
number of tachyzoites, is not in line with the standard curve made of pure total T. gondii DNA, indicating relatively poor
DNA extraction. Positive samples are as well nearby the lowest DNA standard curve concentrations, suggesting a low
number of parasites within the samples.

O.18: Unveiling resistance mechanisms of Leishmania spp. against new or upcoming drugs using
CosSeq approach
Potvin JE1,2, Ouellette M1,2
1Centre

de recherche en infectiologie, Centre hospitalier de l’Université Laval, Université Laval, Quebec, QC

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 CosSeq, which allows faster
studying of drug targets and resistance mechanisms. CosSeq 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 parasites 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 selective advantage to 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 CosSeq to
study 6 new or upcoming drugs for leishmaniasis treatment. We have completed selection and subjected cosmids isolates
from Ketoconazole, Tamoxifen, Terbinafine, Allopurinol, Sitamaquine and Tafenoquine selection to NGS. For TRB were
cosmids identified by NGS encoding its target ‘’squalene oxygenase’’ hence validate our approach. We will present our
current analysis of the present project.

.
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Helminth infections affect more than a third of the world’s population. Despite very broad phylogenetic differences among
helminth parasite species, a systemic Th2 host immune response is typically associated with long-term helminth infections,
also known as the “helminth effect”. The objective of this study is to determine if there is a common transcriptomic
signature characteristic of the helminth effect across multiple helminth species and tissue types. To this end, we performed
a comprehensive meta-analysis of publicly available gene expression datasets. After data processing and adjusting for study
specific effects, we identified ~400 differentially expressed genes that are consistently upregulated during helminth
infection. Functional enrichment analyses indicate that these genes are broadly involved in various immune functions,
including immunomodulation, immune signaling, inflammation, pathogen recognition and antigen presentation. This
common immune gene signature confirms previous observations and indicates that the helminth effect is robust across
different parasite species as well as host tissue types.

O.20: Maternal protein deficiency and nematode infection cause differential expression of the genes
for growth and protein biosynthesis in the fetal mouse brain
Haque M1,3, Koski KG2,3, Scott ME1,3
1Institute

of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC; 2School of Dietetics and Human Nutrition, McGill
University, Ste-Anne-de-Bellevue, QC; 3Centre for Host Parasite Interactions
This work was funded by NSERC.
Background: Maternal dietary protein deficiency and nematode infection during early pregnancy have negative impacts on
both maternal placental gene expression and fetal growth in the mouse. Here we used next generation RNA sequencing to
test our hypothesis that maternal protein deficiency and/or nematode infection alter the expression of genes in the
developing fetal brain. Methods: Outbred pregnant CD1 mice were used in a 2x2 design with two levels of dietary protein
(sufficient [24%] and deficient [6%]) and two levels of infection (sham and Heligmosomoides bakeri). Pregnant dams were
euthanized on gestation day 18 to harvest the whole fetal brain. Five fetal brain samples from each treatment group were
analyzed using RNA Hiseq sequencing. The raw RNA-seq FASTQ files were aligned to the reference genome to get BAM files
and HTSeq was used to count the number of expressed transcripts. Differential expressions of genes were determined by
DESeq2 package in R. Results: In response to maternal H. bakeri infection, a total of 14 fetal brain genes including genes
related to skeletal muscle development were differentially expressed. In response to maternal protein deficiency, only
serine protease 22 was differentially expressed in fetal brain. Of interest, nematode infection in protein deficient, but not
sufficient, dams was associated with differential expression of 14 genes of the fetal brain, including methionine tRNA
synthetase, methionyl aminopeptidase type 1D and eukaryotic translation initiation factors 4E binding protein-1, which are
involved in protein biosynthesis and protein modification pathways. Among infected dams, protein deficiency was
associated with differential expression of 6 fetal brain genes including growth hormone gene. Conclusion: The study
indicates that maternal malnutrition and nematode infection have a significant role in fetal brain gene expression, which
may affect growth and development.

25

ORAL PRESENTATION ABSTRACTS
Session VI : Genomics & Population Studies
O.21: Asynchrony in parasite introductions promotes persistence across metapopulations
Tadiri CP1, Scott ME2, Fussmann GF1
1Department

of Biology, McGill University, Montreal, QC; 2Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue,

QC
This work was supported by an FQRNT grant and NSERC Discovery grants.

Classic metapopulation theory stresses the importance of connectivity among sub-populations and asynchrony in patch
dynamics for overall species persistence. While this concept has been applied to parasite dynamics, much of the work has
been theoretical or observational, and experimental data is lacking. The aim of this experiment was to test whether
asynchrony in parasite introductions affected long-term dynamics over a host metapopulation using guppies and their
ectoparasite Gyrodactylus turnbulli as a model system. Fish were weighed, measured, individually marked and assembled
into control, synchronous and asynchronous metapopulations, each consisting of four sub-populations with eight fish each.
For our synchronous and control metapopulations, G. turnbulli were introduced to all sub-populations on the same day, and
for our asynchronous metapopulation, G. turnbulli were only introduced to one sub-population, and subsequent
introductions occurred through migration. Connectivity was established in the synchronous and asynchronous
metapopulations by manually moving one fish from each sub-population to another one in a uni-directional loop every ten
days. All fish were then examined every two days and their numbers of parasites were counted in order to calculate
epidemic parameters over time. This experiment was replicated twice. We found that asynchrony promoted overall
parasite persistence, and also allowed for maintenance of greater parasite numbers over longer periods of time. These
results could have implications for disease management and wildlife conservation, and are among the first to present
experimental data supporting theoretical work on this subject.

26

POSTER PRESENTATION ABSTRACTS
Pathogenesis & Host Response
P.01: Translational control of placental cells during Toxoplasma gondii infection
Chaparro V1, Leroux LP1, Raisch J1, Saljoughian N1, Vaillancourt C1, Jaramillo M1
1INRS–Institut

Armand-Frappier, Université du Québec, Laval, QC
This work was founded by The March of Dimes Foundation.

Toxoplasma gondii is one of the most successful parasites in the world. In humans, it can be transmitted vertically to the
fetus through the placenta, where it can cause blindness, hydrocephalus, mental retardation and even miscarriage. The
placenta is a mixed tissue formed by the maternal endometrium and the fetal trophoblast, being the latter considered the
point of entry of the parasite to the fetal cavity. Since no prophylactic immunotherapies or safe treatments during
pregnancy are available, it is of utter importance to understand the interaction of the parasite with its host cells in order to
develop more effective control strategies. In this context, we are investigating the role of translational control exerted by
T. gondii over infected trophoblasts using the choriocarninoma BeWo cell line. To this end, we evaluate the modulation of
the MAPK and mTORC1 pathways, which regulate the translation initiation-related proteins eIF4E, 4E-BP1/2 and S6. We
observed that upon T. gondii infection, the rate of protein synthesis increases dramatically. This correlates with an
activation of the mTORC1 pathway, as evidenced by the phosphorylation of its downstream targets S6 and 4E-BP1. In
contrast, the MAPK pathway does not seem to be affected when we assessed the phosphorylation of their downstream
targets Mnk1/2 and eIF4E. Overall, our results suggest that upon T. gondii infection there is a change on the global rate of
translation. Whether this is a strategy of parasite survival or a mechanism of host defense, or a combination of both is a
question that remains to be addressed. Currently, we are further characterizing the molecular mechanisms that mediate
this event and identifying the mRNAs that are differentially modulated.

P.02: Role of Interferon Regulatory Factor 5 (IRF-5) in CD4+ T cells during infection with L. donovani
Fabié A1, Hammami A1, Stäger S1
1INRS–Institut

Armand Frappier, Université du Québec, Laval, QC

The Interferon Regulatory Factors (IRF) family plays a crucial role in many pathways. Nevertheless, the role of IRF-5 has
been mainly studied in antigen presenting cells (dendritics cells, macrophages and B cells). This transcription factor is
known to be implicated in antiviral responses, stimulating INF-I production, but it’s also involved in promoting proinflammatory cytokines such as TNF, IL-6 and IL-12. Recently, we showed that Irf5-/- mice have a defective Th1 response
during visceral leishmaniasis. Furthermore, we also demonstrated that T cells could express IRF-5, at least at mRNA level,
during the chronic phase of L. donovani infection. IRF-5 expression appeared to be TLR7 dependent, since it is absent in
T cells from infected Tlr7-/- mice. In this study, we analyze the role of IRF-5 in CD4+ T cells during L. donovani infection.
Surprisingly, IRF-5 was only upregulated in CD4+ T cells and in the spleen during chronic infection. IRF-5 translocation to the
nucleus was assessed by ImageStream. To define the in vivo role of IRF-5 in CD4 T cells, we generated T cell-specific Irf5-/mice. Interestingly, these mice demonstrated similar Leishmania-specific Th1, TFh and Tr1 responses to infected WT mice.
In contrast, we observed a dramatic increase in the frequency of GrzB CD4+ T cells during chronic infection in the spleen
and the liver. This correlated with a small decrease in the splenic parasite burden. Collectively, these results demonstrate
for the first time the existence of IRF-5 in CD4+ T cells and provide new insights into its potential role in these cells.
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Leishmania spp. is a protozoan parasite transmitted by the bite of infected sand flies leading to a wide-range of diseases
called leishmaniasis considered by the World Health Organizaton a Neglected Tropical Disease. In some cases, it can
produce a self-healing wound to a potentially lethal internal organ infection. In the last few years, we have reported that
Leishmania exosomes (Leish Exo) were found to be involved in cell-cell communication between the parasite and its host
macrophages. Leish Exo were found to influence macrophage microbicidal (NO) and inflammation related functions by
manipulating host cell signalling. Recently, we published a seminal work demonstrating that Leish Exo were released in the
midgut lumen of its sand fly vector and to be co-inoculated with Leishmania during blood meal. Leish Exo were found to
stimulate a Th17 inflammatory response conducting to exacerbated cutaneous leishmaniasis skin pathology. At the view of
these ground-breaking findings, the aims of this study is to identify the cellular and immunological mechanisms underlying
this capacity of Leish Exo to trigger the IL-17a inflammatory cytokines and related signalling. First, we have been interested
to identify immune sensors that could be involved. Using TLRendo3/7/9 and TLR3 ko mice, we have been able to test
whether single/double stranded RNA or DNA being enriched in Leish Exo could be the triggering agents. Mice being injected
with L. major +/- Leish Exo in their right-hind footpads have been followed for at least 15 weeks and the footpads swelling
measured on a weekly basis. Unfortunately, no phenotype was observed, both WT and ko mice showing increased swelling
in response to Leish Exo additional signal. At the actual time we are pursuing our screening and further observations will be
presented at the 2016 CHPI.

P.04: Comparison between the immunostimulant capacities of a protein of the parasite
Trypanosoma cruzi and agonist of various TLRs
Otis K1, 2, Ait Djebbara S1, Truyens C1
1Université

Libre de Bruxelles, Laboratoire de parasitologie, Bruxelles, Belgique; 2Université du Québec à Trois-Rivières, TroisRivières, QC
Le parasite Trypanosoma cruzi, qui est l’agent causal de la maladie de Chagas affectant 6 à 7 millions de personnes dans le
monde, possède des capacités immunostimulantes causant l’inflammation généralisée de la phase aigue de la maladie.
Cette propriété pourrait cependant être utilisé à notre avantage étant donné que le parasite permet de stimuler la réponse
de type 1 chez l’adulte et particulièrement chez le nouveau-né, donc en utilisant le parasite ou une protéine de celui-ci, il
serait possible de palier à l’immaturité du système immunitaire des nouveau-nés principalement lors de la vaccination en
utilisant une protéine de Trypanosoma cruzi comme adjuvant vaccinal. Cette recherche avait pour but de comparer l’effet
immunostimulant d’une protéine du parasite, la TcX, sur la production d’interféron-gamma (INF-γ) et de Tumor necrosis
factor alpha (TNF-α), acteurs de la réponse de type 1, par différentes cultures cellulaires sanguines provenant de sang
adulte et de cordon ombilical en présence d’interleukines 12 et 18 en comparaison avec l’effet de différents agonistes des
Toll-like receptors (TLR) sur ces mêmes cultures. Dans les conditions utilisées, nous avons montré que notre protéine
possédait des capacités similaires aux TLRs principalement dans les PBMC et CBMC en ce qui a trait à la production d’INF-γ
ce qui nous indique que c’est viable de continuer à étudier notre protéine et son fonctionnement.
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P.05: Role of activation-induced cytidine deaminase (AID) in the context of L. donovani infection
Silva-Barrios S1, Stäger S1
1INRS–Institut

Armand-Frappier, Université du Québec, Laval, QC
This work was supported by an operating grant from CIHR, NSERC and CHPI.

The protozoan parasite Leishmania donovani, one of the causative agents of visceral leishmaniasis (VL), is known to induce
polyclonal B cell activation and hypergammaglobulinemia. B cell activation by the parasite is considered to have a negative
effect on the infection; mice deficient in B cells are highly resistant to VL. Also, it has been reported that IgM and IgG
exacerbates VL. Recently we have shown that innate B cell activation during chronic VL promotes hypergammaglobulinemia
and exacerbates disease through a positive feedback loop involving Type I IFN. High levels of low avidity IgG have been
described during the course of the infection. Somatic hypermutuation (SHM) is one of the principal events that allow the
development of high affinity antibodies, one of the enzymes involved in this process is the activation-induced cytidine
deaminase (AID). Here we evaluate the role of AID during experimental VL. AID-deficient mice were infected with
L. dononovani amastigotes and different parameters during the course of the infection were evaluated. Preliminary data
suggest that upregulation of co-stimulatory molecules in B cell and L. donovani-specific Th1 responses do not seem to be
affected by the lack of AID during the infection. Nevertheless, we found that specific antibody titres against L. donovani as
well as parasite burden were lower in AID deficient mice compared to WT mice. Taken together, these results suggest that
activation of AID is important in VL exacerbation.
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P.06: Discovering the seeds for new drugs that target the neglected tropical disease leishmaniasis
Ayotte Y1, Descoteaux A1,2, LaPlante S1
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Armand-Frappier, Université du Québec, Laval, QC; 2Centre for Host-Parasite Interactions
This work was supported by an Undergraduate Student Research Award from NSERC to YA and by CHIR grant MOP-125990
to AD.
The current treatment of leishmaniasis essentially relies on chemotherapy and as to date, no therapeutic or preventive
vaccines are available. To this day, treatment failure, toxicity, emergence of drug resistance and the cost of current
medication stresses the need for alternative treatments. We therefore screened a library of 1604 compounds in order to
see if some of them showed a leishmanicidal effect. This phenotype screen identified three structurally-related compounds
which showed an inhibitory effect on L. amazonensis infected macrophages without signs of toxicity to macrophages. A
dose-response effect was observed and IC50s of 128, 80 and 35 μM were obtained for P1C2, MAGA-005 and MAGA-008
compounds respectively. Since Leishmania survival within macrophages depends on the capacity of amastigotes parasites
to resist or evade the host cytotoxic activities, nitric oxide (NO) and TNF levels were measured to see if the molecules
exercised their leishmanicidal effect indirectly by conferring leishmanicidal activities to infected macrophages. No
consistent effects were observed on NO and TNF. Therefore, the inhibitory effect likely comes from a direct interaction of
the compounds with the parasite. Current efforts are to identify the parasite target and improve activity and selectivity of
the current series of compounds.

P.07: Leishmanicidal activity and immunomodulatory effects of the Cramoll 1,4 Lectin
Borges AR1, Olivier M1
1The

Research Institute of the McGill University Health Centre, Infectious Diseases and Immunity in Global Health, McGill
University, Montreal, QC
Cutaneous leishmaniasis is a neglected vector-borne tropical infection with 1.2 million new cases per year, making it a
worldwide concern. Pentavalent antimonials are still the first choice drugs for leishmaniasis treatment that usually presents
many adverse effects, toxicity and resistance. Therapeutic response in infectious disease involves host as well as infectious
agent and the immune response defines the infection and efficacy of treatment. Therefore, the immunomodulation is
considered a promising leishmaniasis therapeutic strategy. Cramoll 1,4 is a lectin extracted from seeds of Cratylia mollis, a
natural plant from Brazil. Many assays have shown the cytokine expression activity and anti-inflammatory profile of
immune cells by this lectin. Our study aimed 1) to investigate leishmanicidal activity of Cramoll against L. amazonensis and
L. mexicana, and 2) to test its immunomodulatory activity on macrophages (B10R) through nitric oxide (NO), TNF-α and IL12 production. Cramoll exhibited an inhibitory effect on promastigote growth in a dose- and time-dependent manner with
IC50 values of 11.2 and 10.4 μg/mL against L. amazonensis and L. mexicana respectively. B10R cells-treated with different
concentrations of Cramoll showed higher TNF-α secretion in comparison with untreated cells. TNF-α was secreted early
after 12.5 μg/mL of Cramoll treatment but the maximum secretion was significantly higher in O/N treatment (210 pg/mL).
However, Cramoll did not induced IL-12 for all concentrations tested except with 12.5 μg/mL O/N (55 pg/mL). In relation to
the production of NO between the treatments with different concentrations of Cramoll did not differ from untreated group
and was only detected with 6 μg/mL in O/N treatment. LPS treatment was used as positive control. These results showed
that Cramoll was toxic to promastigotes in culture and induced NO and TNFα secretion by macrophage. However, further
investigation is needed to fully support and understand the action mechanism of Cramoll lectin as leishmanicidal.
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Plasmodium falciparum, the causative agent of the deadliest form of malaria, is an obligate intracellular parasite that
selectively invades red blood cells during the symptomatic phase of the disease. Erythrocyte invasion is an essential step
mediated by a set of molecules contained in the apical complex, a structure made up of three secretory organelles namely
denses granules, micronemes and rhoptries. The secretion of these apical organelles is highly regulated and is essential for
parasite survival. The biogenesis of the apical complex and the mechanisms by which apical proteins are trafficked through
the secretory pathway are still poorly understood. One hypothesis is that at the Golgi apparatus, apical proteins aggregate
into distinct membrane microdomains and are then incorporated into transport vesicles by binding to escort proteins. The
Sortilin protein is a trans-Golgi membrane receptor that sorts a wide range of ligands to the endolysosomal system of
eukaryotic cells and that was recently shown to be essential for the biogenesis of micronemes and rhoptries in the
apicomplexan parasite Toxoplasma gondii. In this study, we investigated the role of the P. falciparum homologue of Sortilin
in the secretory pathway. Our results show that PfSortilin is localized at the Golgi apparatus throughout the erythrocytic
cycle. Immunoprecipitation followed by MS analysis revealed that, in addition to proteins involved in the secretion
machinery, PfSortilin interacts with a wide range of secreted proteins, without any enrichment for known apical complex
proteins. Knock-down of PfSortilin using a glms ribozyme-based system strongly impaired parasite survival due to
potentially non-invasive merozoites. Furthermore, subcellular localization of the rhoptry proteins PfRAP1 and PfRON4
revealed that, in the absence of PfSortilin, instead of the usual punctate pattern associated with the apical tip, the proteins
were now found surrounding the developing parasites, suggesting a plasma membrane or parasitophorous vacuole. We
propose that PfSortilin might potentially be involved in rhoptry biogenesis by acting as an escorter of rhoptry-destined
cargo.

P.09: Restoring chloroquines efficacy: synthesis and characterization of 3-iodo-chloroquine as potent
antimalarial and inhibitor of chloroquine resistance in P. falciparum
Kapuku B1, Tazoo D1, Edaye S2, Georges E2, Bohle DS1,2
1Department

Bellevue, QC

of Chemistry, McGill University, Montreal, QC; 2Institute of Parasitology, McGill University, Ste-Anne-de-

Malaria is a protozoan disease caused by the parasite Plasmodium, which is transmitted to humans by infected female
mosquitoes. The parasite invades the red blood cells and breaks down hemoglobin to its end-product heme. Chloroquine
(CQ), which was a highly effective antimalarial, in use since World War II, has now been rendered ineffective due to the
buildup of resistance. Mutations in Plasmodium falciparum chloroquine resistance transporter (PfCRT) are believed to be
responsible for the rise of resistance to chloroquine. Our group has developed new synthesis to 3-halo-CQ derivatives (3Chloro-CQ, 3-Bromo-CQ and 3-Iodo-CQ), which were evaluated against CQ-susceptible and -resistant P. falciparum. All
three 3-halo-CQ derivatives were toxic to different strains of P. falciparum, with 3-Iodo-CQ (3ICQ) being the most effective.
At low nano-molar concentrations 3ICQ was found to be more effective than verapamil at sensitizing CQ-resistant parasites
to chloroquine.
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P.10: Building on existing technology: Development of a novel CD14+ canine monocyte isolation
technique using MACS system
Clarke D1,2, Geary T1,2

1Institute

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

Cellular isolation techniques are central to understanding the functional characteristics of individual cell populations,
especially in the context of immune biology. As new functional phenotypes are continuously emerging, the ability to isolate
these cellular populations based on the presence or absence of surface motifs is a powerful tool for downstream
applications. In this study, we have developed a novel protocol for the isolation of canine CD14+ monocytes from PBMCs
using Magnetically Activated Cell Sorting (MACS) technology and a commercially available primary antibody, CAM36A.
CAM36A is a monoclonal bovine anti-CD14 antibody, isolated from a mouse and bearing the IgG1 heavy chain. Initial BLAST
screening of bovine and canine CD14 revealed an 81% coverage with 79% identity respectively, suggesting possible crossreactivity of CAM36A with dog CD14. Applying the well-established MACS protocol, CAM36A primary antibody was titrated
using a secondary magnetic bead-conjugated anti-mouse IgG1 antibody and cell purity was measured by flow cytometry.
Results revealed that 0.5ug of CAM36A for up to 1 x 107 total PBMCs was sufficient to achieve >98% purity of CD14+ canine
monocytes. These results demonstrate that MACS technology is robust and flexible even when dealing with nonconventional research animals.

P.11: CAN-88: The Pan American Health Organization/World Health Collaborating Centre for
Research and Training in Parasite Epidemiology and Control
Gyorkos TW1,2

1Department

of Epidemiology, Biostatistics and Occupational Health, McGill University, Montreal, QC; 2Centre for HostParasite Interactions
The recent designation of this collaborating centre at McGill University in November 2015 recognizes the important
parasite expertise and contributions made by McGill University researchers and their extensive network of research
collaborators. The McGill partners are:
1. Department of Epidemiology, Biostatistics and Occupational Health
2. Institute of Parasitology
3. Department of Microbiology and Immunology
4. J.D. MacLean Centre for Tropical Diseases, MUHC
5. Global Health Program, Faculty of Medicine
6. Program in Infectious Diseases and Immunity in Global Health, RI-MUHC
The terms of reference (TOR) for the collaborating centre include: TOR 1: By request of WHO, offer short courses and other
training opportunities on parasite control and related epidemiological and biostatistical methods to managers of control
programmes; TOR 2: When requested, contribute to WHO publications and documents of the Department of Control of
Neglected Tropical Diseases; TOR 3: By request of WHO, provide technical advice on research design, field methods and
data analysis; and TOR 4: Interact with other WHO CCs on priority needs in parasite prevention and control, especially in
terms of epidemiological and biostatistical methods. Examples of recent contributions to global health policy and guidelines
will be highlighted. Opportunities for future research and training activities will be explored.
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P.12: Regulated expression of CRISPR-Cas9 in Leishmania for inducible knock outs
Kottarampatel AH1,2, Yates PA3, Jardim A1,2
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of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC; 2Centre for Host-Parasite Interactions; 3Oregon
Health & Science University, Portland, USA
Multiple factors like high genome plasticity, mosaic aneuploidy, absence of dicer and argonaut proteins make the RNA
interference difficult in various strains of Leishmania. Recently few groups has utilized CRISPR-Cas9 for genetic
manipulation of Leishmania. Lack of control over the expression of Cas9 protein results in accumulation of Cas9 over life
cycles and unintended off target editions. We are trying to address an improvement to this knock out method by using
regulated expression of Cas9 in Leishmania by fusing destabilizing domain (DD) to Cas9. Fusion of a destabilizing domain
(DD), N- and C-terminal ddfkbp fusions to a protein of interest (POI) results in degradation of the entire fusion protein.
Addition of a ligand like rapamycin or shield-1 protects the fused protein from degradation. We observed a tight regulation
before adding rapamycin for the N- terminal ddfkbp fusions and an increase in the expression at 24 hours. Preliminary
results suggests the N-terminal ddfkbp fusions are more regulatable in Leishmania than the C-terminus.

P.13: Seroprevalence of Toxoplasma gondii in pork and lamb meat at retail in Canada using a
commercial ELISA kit
Lafrance-Girard C1, Opsteegh M2, Thibodeau A1, Arsenault J1, Quessy S1
1Department

of Pathology and Microbiology, Faculty of Veterinary Medicine, Université de Montréal, Montreal, QC; 2Centre
for Infectious Disease Control-Zoonoses and Environmental Microbiology, National Institute for Public Health and the
Environment, Bilthoven, The Netherlands

Toxoplasma gondii is a parasite with multiple public health implications worldwide. Ingestion of undercooked meat is one
of the multiple transmission routes involved in human toxoplasmosis. The data required to asses the risk of consuming
these products are either non-existent or outdated among different meat commodities. This project aims to estimate the
prevalence and to quantify T. gondii in pork and lamb retail meat in Canada. So far, 392 meat samples have been purchased
in food stores across five provinces. Meat juice from pork and lamb samples were screened for antibodies against T. gondii
using commercial ELISA kits from Prionics. Given the high predictive value of seroprevalence for the detection of parasite
DNA in pork and lamb, serological detection was used in these two animal species in a screening purpose to minimize the
cost and time related to molecular detection. To date, 235 pork samples have been tested with this host specific
commercial ELISA kit. None of the pork samples have reached the 20% threshold for positivity compared to the positive
control provided in the kit. To date, 45 lamb samples have been tested with an ELISA kit specific to small ruminants. Four
lamb samples have reached the threshold established at 20% of positivity. Our preliminary seroprevalence in lamb meat is
8.9% with an exact confidence interval between 2.5% and 21.2%. The preliminary results of this experiment suggest that
lamb products consumed by Canadians are more frequently contaminated by Toxoplasma gondii than pork.
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P.15: Heterologous expression and functional characterization of Plasmodium falciparum ABCG in
mammalian cells
Alsulami K1, Limniatis G1, Baakdah F1, Edye S1, Georges E1

1Institute

of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC

Malaria is a major disease in the developing world, causing more than 438,000 deaths yearly. Due to the rise of drug
resistance to current antimalarials, there is constant pressure to develop new and more effective treatment options.
Previous studies have identified the ATP Binding Cassette (ABC) transporters as drug targets and modulators of resistance
to diverse drugs. In P. falciparum, mutations and altered expression of PfMDR1 (PfABCB1) and PfMRP1 (PfABCC1) have
been implicated in the parasite’s resistance to several antimalarials, including chloroquine and anti-folates. In an earlier
report, we have demonstrated the expression and subcellular localization of PfABCG in different stages of the parasite.
Moreover, we also showed that PfABCG expression correlates with the sensitivity of parasite to ketotifen, an anti-histamine
drug. Interestingly, P. falciparum encodes only one member of the ABCG family that shares equal sequence identity with all
five human ABCG family members. While human ABCG1,4,5 and 8 transport cholesterol and other sterols, ABCG2 confers
resistance to various anticancer drugs, in addition to mediating the transport of normal cell metabolites that include uric
acid and hemin. Hence, in an effort to study PfABCG substrate specificity and determine if it is functionally similar to human
ABCG1, 4, 5 and 8 or G2, it was of interest to establish PfABCG expression in a heterologous system. In this report, we
demonstrate the expression and subcellular localization of GFP-PfABCG in HEK-293 cells. The expression of GFP-PfABCG in
HEK-293 cells was confirmed by Western blot using anti-GFP and anti-PfABCG antibodies. Using GFP-PfABCG transfectants,
we also show that the protein localizes to the endoplasmic reticulum. In addition, and consistent with earlier observation,
we demonstrate that HEK-293 clones stably transfected with GFP-PfABCG are more sensitive to ketotifen, when
endogenous P-glycoprotein (ABCB1) activity is inhibited with reserpine. Together, our results demonstrate for the first time
the functional expression of PfABCG in a heterologous system and provide an assay system to investigate its substrate
specificity.
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P.16: Co-expression of full-length phosphorylated and alternatively-spliced non-phosphorylated
PfCRT in Plasmodium falciparum
Baakdah F1, Fidock D2, Georges E1
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This work was supported by an operating grant from NSERC and King Abdulaziz University scholarship.

Polymorphisms in the Plasmodium falciparum chloroquine resistance transporter (or PfCRT) are causative for chloroquine
resistance. In this report, we demonstrate the expression of a nonphosphorylated alternatively spliced variant of PfCRT with
102 amino acid deletion, migrating as 42 kDa polypeptide. Using two antisera raised against the N- and C-terminal
cytoplasmic domains of PfCRT, we show that anti N-PfCRT binds 52 kDa and 42 kDa polypeptides, while anti C-PfCRT binds
only to the 42 kDa polypeptide. High-resolution epitope mapping of the two antibodies show anti C-PfCRT epitope
sequence to include two phosphorylation sites (e.g., Ser411 and Thr416) that imped binding to the full-length and
phosphorylated PfCRT (e.g., 52 kDa polypeptide). These findings were confirmed using in-situ dephosphorylated P.
falciparum extracts, which unmasked the binding of anti C-PfCRT to the 52 kDa polypeptide. Mass spectrometry of the
purified 42 kDa polypeptide confirmed it as PfCRT; while intron-exon junctions analyses of RT-PCR amplified P. falciparum
pre-mRNA revealed in-frame deletion of PfCRT exons 3 and 4. Furthermore, immuno-fluorescence staining of infected
erythrocytes with anti N- or C-PfCRT antibodies demonstrated the co-localization of full-length and alternatively spliced
PfCRT to the parasite digestive vacuole. Interestingly, both forms of PfCRT are similarly expressed in chloroquinesusceptible and -resistant strains of P. falciparum. Our findings provide the first demonstration for the expression, and
localization of a non-phosphorylated alternatively spliced variant of PfCRT in P. falciparum; and confirm that the full-length
PfCRT migrates as 52 kDa polypeptide on SDS-PAGE.

P.17: The ERGIC-resident SNARE Sec22b regulates nitric oxide and cytokine production in dendritic
cells
Arango Duque G1,2, Dion R1,2, Descoteaux J1,2, Descoteaux A1,2
1INRS–Institut

Armand-Frappier, Université du Québec, Laval, QC; 2Centre for Host-Parasite Interactions
This research was funded by the CIHR.

Through a series of highly orchestrated membrane fusion events, LPS-activated phagocytes mount an effective
inflammatory response through the secretion of effectors such as cytokines and nitric oxide (NO). Within the secretory
pathway, the ER-Golgi intermediate compartment (ERGIC) plays a key role in the synthesis and secretion of these molecules
to the extracellular milieu. Members of the soluble NSF attachment receptor (SNARE) family play a pivotal role in regulating
vesicle trafficking among the various cell organelles. Sec22b, an ERGIC-resident SNARE that regulates protein trafficking
from the endoplasmic reticulum (RE) to the Golgi, controls phagocytosis and antigen cross-presentation in myeloid cells.
Nitric oxide (NO) is synthesized by the inducible nitric oxide synthase (iNOS) in the immune system, and its cellular
localization regulates enzymatic activity, which in turn occurs partly at the Golgi. Whether the ERGIC and its associated
SNAREs control iNOS production and activity, and cytokine secretion, is unknown. Using dendritic cells and macrophages,
we demonstrated that Brefeldin A- and Monensin-mediated disruption of ER-Golgi transport hindered NO and cytokine
release by downregulating iNOS and cytokine protein and mRNA levels. This prompted us to study the role of the SNARE
Sec22b in this phenomenon. In LPS-stimulated JAWSII cells transduced with shRNA to Sec22b, we found that NO and
cytokine release were abrogated. In Sec22b-KD cells, the expression of iNOS and cytokines was inhibited at the protein and
mRNA levels. This correlated with decreased activation of the MAPK signalling pathway and reduced IκB degradation. We
also found that Sec22b partly colocalizes with NFκB, which helps relay LPS-induced signals to the nucleus. We are currently
testing the possibility that Sec22b may be directly mediating NFκB translocation to the nucleus. Collectively, our data unveil
a novel function for the ERGIC-bound SNARE Sec22b in the production and release of inflammatory mediators.
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P.18: Characterization of a potential phosphoinositide effector of the malaria parasite Plasmodium
falciparum
Gaumond D1, Richard D1
1Centre

de recherche en infectiologie, Centre hospitalier de l’Université Laval, Université Laval, Quebec, QC

Malaria is one of the deadliest infections on earth killing approximatively 1 million people each year. There is no efficient
vaccine and resistance to 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, but 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 (PH), with the capacity to bind phosphoinositides can be
found in phosphoinositide effectors that then recruit other proteins to target membranes. We propose that
phosphoinositides play a role in the trafficking of proteins to the apical complex of P. falciparum. 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 currently undertaken to determine if it plays an essential role in the parasite
biology and to identify its interacting partners.

P.19: The Ancylostoma ceylanicum acr-16 gene encodes a homomeric acetylcholine receptor
Kaji MD1,2, Beech RN1,2, Geary T1,2
1Institute

of Parasitology, McGill University, Ste-Anne-de-Bellevue; 2Centre for Host-Parasite Interactions

Hookworms encompass a family of parasitic nematodes that take blood meals from the small intestine of their host. In
humans they are responsible for significant anemia, malnutrition, stunted growth and related morbidities, especially in
children of developing regions of the world. Hookworms are of particular significance due to their long-term survival in the
human host and their insensitivity to certain anthelmintics such as ivermectin. Control programs employ mass-drug
administration (MDA) of deworming anthelmintics as the primary means of reducing incidence and decreasing worm
burden. Few drugs are currently approved for hookworm MDA use and this arsenal is at risk for reduced efficacy due to
drug resistance. The bulk of these drugs target ionotropic acetylcholine receptors (nAChR) that are responsible for fast
excitatory neuronal transmission. Disrupting activity of these nAChRs leads to worm paralysis and death. One such
receptor, Acr-16, is a homopentameric cation channel that is involved in motility of the free living nematode Caenorhabditis
elegans. Here we report the heterologous expression of a functional homomeric nAChR from the parasitic hookworm
Ancylostoma ceylanicum. Formation of functional Acey-Acr-16 receptors expressed in Xenopus laevis oocytes requires the
co-injection of an accessory protein, ric-3, a chaperone protein commonly involved in nAChR expression in the plasma
membrane. Preliminary evidence suggests that these receptors are maximally activated by micromolar concentrations of
acetylcholine and insensitive to betaine. Additional homology modeling predicts orthosteric agonist-receptor interactions.
Previously, very little has been known regarding the constituents of fast synaptic neurotransmission of hookworm neuronal
activity. As such, this research not only addresses a gap of knowledge in the determinants of excitatory neurotransmission
of the hookworm nervous system, but also identifies a potential target receptor for parasitic control.
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P.20: Characterization of novel cationic pentameric ligand-gated ion-channels in nematodes
Malard C1,2, Ackermann C1,2, Beech R1,2
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The free living Caenorhabditis elegans is an accessible model system for investigating neuromuscular control in nematodes,
a primary target for many anthelmintic drugs. Fast-synaptic signalling, mediated by neurotransmitter binding to pentameric
ligand-gated ion-channels (pLGICs), communicates a nervous impulse from one cell to another. This process has undergone
an expansion within the nematodes where a large number of pLGIC subunit genes have arisen since divergence with the
insects. For a great majority of these channels, their pharmacological response and physiological role is unknown. One
approach to characterizing novel neurotransmitter receptors would be an exhaustive investigation of each receptor, but
here we take advantage of a well-characterized nicotine-sensitive acetylcholine receptor (N-AChR), a homopentamer of acr16, and use this as a surrogate. C. elegans lacking acr-16 are insensitive to the paralyzing effect of nicotine. Activation of any
cationic pLGIC allows entry of Na+ and Ca++ cations, triggering a cellular response. Expression of the N-AChR in different
tissues will allow activation by nicotine to mimic activation of native cationic pLGICs expressed in those locations. A 2.8 kb
region upstream of the uncharacterized acr-21 will be cloned upstream of the GFP marker protein, and used to identify the
location of expression in transgenic C. elegans. A similar construct, driving expression of acr-16, will be used to transform C.
elegans lacking the normal acr-16. The effect of nicotine on these animals will be mediated through the exogenous acr-16
localized to the target tissue. Their response in terms of feeding, movement and behaviour will be compared to
untransfected, acr-16 null, C. elegans. Combining these results with those of a characterization of the acr-21 receptor in
Xenopus oocytes by Ackermann will provide a proof of concept that could be expanded to provide a functional map for all
cationic pLGIC subunits in the nematodes.

P.21: Binding selectivity of the naphthalene-based inhibitors of RNA editing ligase 1
Mehta V1,2,3, Moshiri H1,2,3, Salavati R1,2,3
1Institute

of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC, 2Centre for Host Parasite Interactions, 3Department
of Biochemistry, McGill University, Montreal, QC
This work was supported by an operating grant from CIHR.

RNA editing in trypanosomatid pathogens is catalyzed by multi-protein complexes known as editosomes, where RNA
editing ligase 1 (REL1) terminates the editing process by sealing the edited sites. Recently, with help of the deduced 1.2Å
crystal structure of REL1, several naphthalene-based inhibitors of the ligase were identified in a virtual screen. Inhibitory
activity of these molecules was substantiated using in vitro REL1 self-adenylylation assays. In this project, we have
attempted to characterize the interaction of REL1 with two naphthalene-based inhibitors, namely C35 and MrB. These
compounds inhibit rREL1 at an IC50 of 2.8 and 4.2 µM, with a binding constant approximately 500x weaker than the
protein’s natural substrate, ATP (40 nM). Therefore, in order to analyze the binding efficiency of these compounds, we
prepared a series of alanine substitutions of the ligase based on the predicted inhibitor binding sites. Competition
experiments revealed F209, R288 and R309 as critical residues for C35 binding, whereas MrB required K87, V88, F209 and
R309 for binding. Alanine substitutions at any of these residues destabilizes the interaction between REL1 and the inhibitors
completely, whereas substitutions at the other residues have little or no effect on binding efficiency. Therefore, we
hypothesize that by strengthening the interaction between the inhibitors and the other residues, the binding constant
could be reduced, thereby, effectively decreasing the IC50 and increasing potency.
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P.22: Identification of a pLGIC Acetylcholine Receptor in Brugia malayi
Noonan J1,2, Duguet TB1,2, Bortolussi S1,2,3, Kaji M1,2, Ackermann C1,2, Beech R1,2
1Institute

of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC; 2Centre for Host-Parasite Interactions; 3Université
François Rabelais de Tours, Tours, France
Brugia malayi, a parasitic nematode native to the subtropics of Asia and Africa, causes lymphatic filariasis. Many
anthelmintic drugs target the nematode nervous system, causing paralysis and death. Ivermectin is the only drug of this
type licensed for use against filarial nematodes and resistance has already appeared in the canine heartworm, Dirofilaria
immitis. Another anthelmintic, levamisole (LEV), targets neurotransmitter receptors that mediate acetylcholine (Ach)
signaling at the neuronal synapse. Although LEV is not used as a treatment for B. malayi infections, it induces single channel
cation currents in adults and affects motility of the microfilaria. The panel of cationic ligand-gated ion-channel subunits is
reduced in B. malayi, limiting the number of those that likely form the LEV sensitive ACh receptor (L-AChR). Phylogenetic
analysis identified duplication of two subunit genes, each followed by rapid evolutionary change, a feature of a functional
shift. We hypothesize that an L-AChR exists in B. malayi and that duplication of unc-38 and unc-63 compensates for the loss
of other subunits. Our objectives are to 1) reconstitute a functional L-AChR in Xenopus oocytes composed of subunits from
B. malayi 2) evaluate the role of duplicated subunits in the receptor 3) determine if B. malayi subunits have retained their
function and can complement subunits from the free living model nematode, Caenorhabditis elegans. Full length cDNA for
ten subunits within the acr-16, unc-38 and acr-26 clades have been cloned and used to generate cRNA to be injected into
Xenopus oocytes. A functional L-AChR will be identified from ACh and LEV induced currents. cDNA analysis has shown that
in adult females acr-27 is not present and that acr-11 is expressed only in a truncated form. Successful identification of the
B. malayi L-AChR will provide the mechanism by which LEV affects the parasite, a defined receptor would also provide the
basis for developing future, target specific anthelmintics.

P.23: High-throughput phenotyping using tetracycline-inducible RNA interference system in
Leishmania braziliensis
Queffeulou M1, Bresson E1, Ouellette M1
1Centre

de recherche en infectiologie, Centre hospitalier de l’Université Laval, Université Laval, Quebec, QC

Leishmaniasis, a parasitic disease caused by protozoan parasites of the genus Leishmania, is distributed among different
regions of the world and represents the second-largest parasitic killer after malaria. The available treatments are limited,
poorly characterized and associated with considerable toxicity. Additionally, the misuse of drugs paired with the extensive
genome plasticity of Leishmania led to problematic levels of resistance, especially in the case of antimony. Accordingly, a
better knowledge on the mode of action of drugs would help in managing the available molecules, while highlighting
essential genes or pathways would potentially lead to new therapeutic targets. RNA interference (RNAi), a gene silencing
system which involves small interfering RNAs for the targeted degradation of mRNA, is a powerful tool for conducting
genome-wide chemical genomic screens, as previously shown in T. brucei. In Leishmania, the RNAi machinery is found
exclusively in the sub-genus Viannia and we designed a high-throughput RNAi phenotyping approach in L. braziliensis that is
inducible by tetracycline. A Tet-inducible system has indeed recently been set up in L. mexicana, and we confirmed here its
functionality through the Tet-inducible expression of catalase. The cassette is also being transferred into the tubulin locus
of L. braziliensis for the construction of a Tet-inducible RNAi cassette. The final system will involve the cloning of random
genomic fragments between inverted dual Tet-responsive promoters for the expression of double stranded RNA. This will
allow a genome-scale readout of fitness following RNAi knockdown in the presence of lethal concentrations of
antileishmanials. This screening for dominant-negative phenotypes should refine our understanding of the cellular
components involved in the mode of action of antileishmanials. In parallel, similar screens performed in the absence of
antileishmanials should inform about Leishmania biology and provide a genome-wide map of essential genes and/or
pathways for the identification of new drug targets.
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P.24: Investigation of the potential role of the phosphoinositide phosphatase SAC1 in protein
trafficking in malaria parasite, Plasmodium falciparum
Thériault C1, Richard D1
1Centre

de recherche en infectiologie, Centre hospitalier de l’Université Laval, Université Laval, Quebec, QC

Malaria is caused by five protozoan species of the genus Plasmodium, P. falciparum being the deadliest and the most
studied. Emergence of resistance to actual treatments and absence of an effective vaccine demonstrate the need for the
identification of new drug targets. Red blood cell (RBC) invasion by P. falciparum is a critical step in its life cycle and
depends on the proteins that are contained in its secretory organelles of the apical complex. The essentialness of this
complex in RBC invasion makes it an interesting target for the development of new antimalarial drugs. Our recent results
show that proteins destined to be at the apical complex are potentially clustered in microdomains of the Golgi membrane.
Our working hypothesis is that phosphoinositides (PIPs), minor components of lipid membranes, could be involved in the
addressing of those microdomains towards the apical complex. The aim of this project is to characterize the P. falciparum
homologue of the PIP-phosphatase SAC1 and investigate its potential role in vesicular transport to the apical complex. To
test this hypothesis, we used a conditional expression system that also allows to tag the protein of interest with an HA
epitope. Immunoprecipitation and mass spectrometry of this system allowed to determine the intracellular localization of
SAC1 and will allow to identify interaction partners. Preliminary results suggest that SAC1 resides at the Golgi apparatus.
We are now assessing the survival of the parasites following downregulation of SAC1 expression. To investigate the PIPphosphatase activity of the protein, we are trying to produce a recombinant enzyme. Our work will allow us to validate if
SAC1 plays a role in protein trafficking from the Golgi to the apical complex.

P.25: Deletion of the A2 virulence factor through CRISPR-Cas9 targeting results in attenuated
Leishmania donovani
Lypaczewski P1, Zhang WW1, Matlashewski G1
1Department

of Microbiology & Immunology, McGill University, Montreal, QC

Leishmania infection can results in two major types of pathology, an often lethal visceral infection or a more benign
cutaneous infection. This variation is linked to the infective species. The A2 family of proteins have been previously
associated with visceral infection and their importance to a successful visceral infection has been established through
numerous experiments. In this study, we present our targeting strategy to knock-out all 11 copies of A2 from L. donovani
using the CRISPR-Cas9 system and characterize the resulting A2 -/- parasites. We were able to generate scarless A2deficient parasites that exhibit an attenuated phenotype. The mutant parasites show a delay in growth kinetics, a lower
stationary phase plateau, reduced thermotolerance and reduced infectivity to human macrophages in vitro. Current work is
assessing the behavior of A2 null mutants in vivo in a mouse model of visceral infection and exploring the use of the
parasites as a live attenuated vaccine for Leishmaniasis.
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P. 26: Cellular responses to anti-malaria drugs in sensitive versus resistant Plasmodium falciparum
parasites
Simpson K1, 2, Reiling SJ1, 2, Rohrbach P1, 2

1Institute of Parasitology, McGill University, Ste-Anne-de-Bellevue, QC; 2Centre for Host-Parasite Interactions.
This work was supported by fellowships from the German Academic exchange Service (DAAD) and the Centre for HostParasite Interactions (FQRNT), and grants from the Natural Sciences and Engineering Research Council (NSERC) Discovery
Grant and the Canada Foundation for Innovation (CFI) Leaders Opportunity Fund.

Treatment of malaria has been plagued by drug resistance since the emergence of chloroquine (CQ) resistance decades
ago. Resistance has since emerged to all major classes of antimalarials, but the mechanisms behind resistant phenotypes
are not completely understood. CQ resistant (CQR) parasites exhibit reduced accumulation of CQ in the digestive vacuole at
equivalent external concentrations when compared with CQ sensitive (CQS) parasites. This reduced accumulation has been
mainly attributed to mutations in the Plasmodium falciparum chloroquine resistance transporter (PfCRT). Work in our lab
has demonstrated an additional phenotypic difference between CQS and CQR parasites: the emergence and accumulation
of hemozoin (Hz)-containing compartments in the cytosol of CQS but not CQR parasites. These compartments begin to
accumulate within 1 hour of drug exposure and reach their maximum after 4 hours. The membrane integrity of the
digestive vacuole (DV) was found to remain intact throughout the period of drug exposure, eliminating the possibility of Hz
release from this compartment into the parasite’s cytosol. Here we begin an investigation into the effects of additional
classes of antimalarials on the CQS strain 3D7 and CQR strain Dd2.
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