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CONFERENCE

12H45 - Amphithéatre

Cynthia Guidos, PhD.

Chercheure senior

Developmental & Stem Cell Biology

Scientific Director, Flow and Mass Cytometry Facility, SickKids
Professeure au Département d’Immunologie, Université de Toronto

High Dimensional Single Cell Analyses of Lymphocyte Development and Anti-Cancer
Immune Responses

My research program is focused on defining mechanisms of lymphocyte development, and how
defects in this process cause immune-mediated diseases and cancer. In this seminar | will discuss
our recent efforts to define molecular mechanisms that regulate development of innate effector-
memory (IEM) T cells in early life. IEM express T cell receptors (TCR) with "unconventional"
specificities and are pre-programmed during intrathymic development to express transcription
factors, cytokines and effector functions associated with conventional T-helper (Tw) cells. The
diversity of phenotypic and functional markers needed to track IEM T cell development spurred
us to develop highly dimensional mass cytometry to enable “deep” single cell profiling. Mass
cytometry uses a “next-generation" mass spectrometer-coupled flow cytometer (CyTOF) to
quantify >50 markers per cell in heterogeneous cell populations. We have used this technology,
as well as high-parameter conventional flow cytometry, to demonstrate that Notch signaling, a
highly conserved, essential regulator of early T cell development, orchestrates development of
multiple IEM T cell fates. Finally, | will summarize how we are using this technology to characterize
anti-cancer immune responses.
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Ubiquitination of BAP1/ASXL2 complex: a key mechanism for its tumor
suppression function.
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(1)Centre de recherche — Hopital Maisonneuve-Rosemont (CRHMR) (2) Institut de recherche en immunologie et en
cancérologie (IRIC)

Introduction: Monoubiquitination of histone H2A K119 (H2Aub) is a critical epigenomic modification associated with
development, cell proliferation and cancer. In Drosophila, H2Aub is reversed by the deubiquitinase (DUB) and
Polycomb group protein Calypso, which associates with Additional Sex Comb (ASX) and forms the Polycomb
Repressive DUB (PR-DUB) complex. We previously reported that the tumor suppressor and mammalian ortholog of
Calypso, BAP1, forms two mutually exclusive complexes with ASXL1 and ASXL2, two orthologs of ASX which are
required for stimulating its catalytic activity and regulating BAP1 function in cell cycle control.

Methods and Results: In our study we focused on ASXL2 cofactor which uses its highly conserved ASXM domain to
interact with the C-terminal domain (CTD) of BAP1. Significantly, we found that BAP1/ASXL2 complex is regulated by
monoubiquitinations that occurs on lysine 370 of ASXM and lysine 127 of BAP1, and we hypothesized that this switch
of monoubiquitination can play a critical role on coordinating histone H2A ubiquitination function. Importantly, we
found that the monoubiquitination of ASXL2 K370 is required for BAP1 DUB activity towards H2Aub in vitro and in
vivo. In addition, our screen data shows that monoubiquitination of ASXL2 is directly catalyzed by UBE2E family of
ubiquitin conjugating enzymes. At the functional level, overexpression of the ubiquitin mutant ASXL2 K370R
abolishes normal cell proliferation. Furthermore, we identified some cancer mutations of BAP1 which can abolish
this ASXL2 monoubiquitination. Consistent with these data, we found that the monoubiquitination of ASX is
conserved in drosophila and is dependent on Calypso. Using the drosophila model, we found that mutating the
monoubiquitination site of ASX induces a halter to wing homeotic transformation due to an alteration in the
expression of the Hox gene, ultrabitorax.

Conclusion and Relevance:

Our results indicate that BAP1 and ASXL2 exert a tightly controlled mechanism on cell cycle progression, and provide
a critical mechanistic link between H2A deubiquitination by BAP1/ASXL2 complex and tumorigenesis.
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Modulation of co-signaling to improve ex vivo human antigen-specific T cells
generation for immunotherapy
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Division of Immunology Oncology, Maisonneuve-Rosemont Hospital Research Centre; Department of
Biochemistry, Université de Montréal

Background information: T cell-based immunotherapies are a promising approach to treat cancers and infections.
However, various obstacles limit effective T-cell generation ex vivo, including terminal T-cell effector differentiation,
exhaustion and eventually cell loss. The acquisition of dysfunctional features and terminal differentiation predicts
for lack of proliferation and persistence following adoptive transfer, leading to poor efficacy. Co-inhibitory or
“immune checkpoint” receptors play important role in T cell differentiation and fate. Our data showed that following
ex vivo human T-cell stimulation with peptide loaded dendritic cells, a high fraction express the co-inhibitory
receptors PD-1 and TIM3, along with PD-L1 (the main PD-1 ligand) (26% of total T-cell population). In addition, PD-
L1 is also highly expressed on the peptide loaded dendritic cells (about 98% of total mature dendritic cell population)
that are used to stimulate the T cells, thereby offering an explanation for the acquisition of dysfunctional features in
ex vivo expanded antigen-specific T cells upon repeated antigen exposure.

Purpose of the study: To determine whether co-signaling modulation in antigen-specific T-cell cultures during ex vivo
expansion will enhance T-cell yield and function

Methods: First, using repeated stimulations of human T cells with peptide-pulsed antigen presenting cells, we
generated antigen-specific T cells that gradually acquire exhaustion features then, ex vivo expanded antigen specific
T cells are being treated with TIM3 and/or PD-L1 inhibitors and T cell activation, proliferation and cytokine
production have been assessed following the treatment.

Results: Antigen specific T cells express high inhibitory receptors PD-1/PD-L1 and TIM3 (more than 50% of cells are
double positive for PD-1 and TIM3), along with high levels of CD57 and KLRG1. PD-L1 and TIM3 blocking antibodies
were introduced to co-culture at different time-points and different concentrations to generate antigen specific T
cells without inducing exhaustion. The combination of anti-PD-L1 and anti-TIM3 increased total cell proliferation
(two-fold increase in combination of PD-L1 and TIM3 blockade) and also yielded higher Ag-specific T cells with lower
terminal differentiation and exhaustion markers. TIM3 + PD-L1 treated cells displayed a high proportion of central
memory (Tcm) T cells and a low proportion of the more differentiated effector memory T cells (Tem) relative to
single blockade and control conditions (no inhibitor used).

Conclusion: Together, these results suggest that PD-L1/TIM3 inhibition can improve ex vivo antigen-specific T-cell
yield and confers a favorable phenotypic and functional features for improved immunotherapy. As such, co-signaling
modulation during ex vivo T-cell cultures should be explored in current T-cell manufacturing protocols.
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Tir4 role on obesity-driven cancer progression through peritumoral inflammation
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(1)Centre de recherche de I'Hopital Maisonneuve-Rosemont , (2)Département de Biochimie, Université de
Montreal, (3)Département de Médecine, Université de Montréal, (4)Département de Neurologie et de
Neurochirurgie, Université McGill (5)Département d’ophtalmologie, Université de Montréal

INTRODUCTION: Obesity is considered a major risk factor for cancer in developed countries. It is now estimated that
between 15 to 20% of cancers are linked to obesity, and the incidence of obesity-related cancers is likely to increase
in Western countries due to a sedentary lifestyle and excessive caloric intake through high fat, sugar-filled diets. It
has been shown that obesity increases gut permeability, triggering an increase in systemic free fatty acids,
genotoxins and pathogen-associated molecular patterns (PAMPs). The current study aims to investigate the
molecular link between tumour growth and obesity by exploring the contribution of PAMP receptors such as the
Pattern Recognition Receptor (PRR) Toll-like Receptor 4 (Tlr4).

METHODS: We induced tumours by subcutaneously injecting luciferase-expressing Lewis Lung Carcinoma (LLC) cells
into Tlr4lpsdel (TIr4 -/-) or control C57Bl/6J wild-type male mice. Tumour growth was assessed at different time-
points (3, 5, 7, 10, 12 and 14 days after inoculation) by means of in vivo imaging of luciferase activity and confirmed
by caliper for volumetric measurements. To induce rapid weight gain, we used a model of diet-induced obesity. One
month prior to tumour inoculation, 8 week old animals were placed on either a high fat diet (HFD, 60% lipid, 20%
protein, 20% carbohydrate) or control diet (RD, 10% lipids, 20% protein, 70% carbohydrate). The two diets are
matched so that the only difference between them is the amount of saturated lipids intake (lard). Weights of the
animals were monitored weekly. Two weeks after inoculation, tumours and peritumoral adipose tissues were

collected and gene expression profiles for inflammation and cell proliferation were investigated by quantitative PCR.

RESULTS: On HFD, TIr4 -/- mice showed significantly higher weight gain when compared to wild-type controls, while
both mouse strains had similar gains in weight on RD. Tumour growth was significantly stalled in HFD-TIr4 -/- when
compared to wild-type controls at 14 days. This was accompanied by a significant reduction in Pcna and Ki-67 gene
expression. No significant change was observed in RD-fed groups. Similarly, inflammatory profiles (II-1B, 1l-6, Tnf-a)
were reduced in HFD-fed TIr4-/- fed mice when compared to HFD-fed C57BI/6J mice in the peritumoral adipose
tissue, but not in the tumour itself.

CONCLUSION: Our data suggests that the pattern recognition receptor Tlr4 influences obesity-driven tumour
development through an increase peritumoral inflammation. This work sets the grounds for the investigation of the
mechanisms by which high caloric diets exacerbate inflammation and ultimately influence cancer progression.
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NK cell functions in the NOD mouse are impaired throughout their maturation
process
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(1) Département de microbiologie, infectiologie et immunologie, Université de Montréal (2) Department of
Immunology-Oncology, Hopital Maisonneuve-Rosemont

NK cells constitute potent innate lymphoid cells that play a major role in both tumor immunosurveillance and viral
clearance via their effector functions through the secretion of cytotoxic granules, cytokines and death ligands. A 4-
stage functional maturation, defined by the expression of CD27 and CD11b, was suggested to be coupled with the
acquisition of effector functions in NK cells. In line with this observation, NK cells from the diabetes-prone NOD
mouse display defects in both their effector functions and functional maturation when compared with B6 mice. Here,
we test the hypothesis that NK cell functional maturation stages are coupled with acquisition of effector functions.
We determined the expression pattern of key effectors (IFN-, TNF-a, Granzyme B) along their 4-stage maturation
process for both B6 and NOD NK cells. As expected, the overall NK cell population from B6 mice exhibited significantly
higher expression of all three effectors. The functional differences existing between the two strains also varied along
the functional maturation process. Whereas IFN-, and Granzyme B expression were different between B6 and NOD
NK cells in the later stages, the differences in TNF-a expression were observed in the earlier stages. Interestingly,
this observation does not correlate with the expected expression pattern observed in the B6 mouse where immature
NK cells are more cytokine-prone (TNF-a, IFN-) and mature NK cells are more cytotoxic (Granzyme B). Further
analyses done on the activation receptor NKG2D also reveal that although NKG2D does not vary along their
functional maturation, NOD NK cells fail to upregulate its expression in a pro-inflammatory context (Polyl:C). The
establishment of future tumoral models able to accommodate both B6 and NOD NK cells will further our
understanding of the role of each maturation compartment in their overall cytotoxic functions. Altogether, these
results suggest that compared to their B6 counterparts, NOD NK cells fail to properly acquire their effector functions
along their functional maturation process.
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An open-source implementation for fully automated quantification of DNA fibers
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(1) Centre de recherche de I'h6pital Maisonneuve-Rosemont (2) Département d'ophtalmologie, Université de
Montréal (3) Département de génie informatique et génie logiciel, Polytechnique Montréal (4) Département génie
médecine, Université de Montréal

The kinetics of DNA replication is modulated by a myriad of molecular interactions orchestrated to preserve high
fidelity genomic information. Progress of replication forks is often used as indicator of replicative stress due to DNA
damage, sequence, secondary structure and RNA:DNA hybrids. Since replication stress is a key driver of tumour
development, an immense amount of research is dedicated to understanding how various factors influence
resolution of stalled forks to enable novel therapeutic avenues.

DNA fiber fluorography allows for staining progressing replication forks by incorporating halogenated nucleotides
into newly synthesized DNA strands. Upon cell lysis and dispersion of genetic material on transparent microscope
slides, immunohistochemistry reveals the position of modified nucleotides that can be localized using fluorescence
microscopy. Two-color images display elongated fibers where it is possible to distinguish the timing of replication
origins and progression of forks.

Here we present a novel fully automated and unbiased algorithm to score DNA fibers from fluorescence microscopy
images. Our fiber segmentation technique (FiST) uses a simple approach mostly based on edge detection filters and
splicing techniques to provide reliable computations of DNA polymerization progression for hundreds of fibers,
devoid of user intervention within seconds. Our implementation is offered open source and free of charge to the
scientific community.
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The Design, Validation and Implementation of a Novel Clinical Decision Support
Algorithm for Geriatricians
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(1) Department of Pharmacology and Physiology, University of Montreal, Montreal, Canada (2) Maisonneuve-
Rosemont Hospital Research Center, Montreal, Canada

Background:

Due to the advanced age, one quarter of Canadian elders were diagnosed >3 chronic conditions. Therefore,
polypharmacy (commonly defined as the use of >5 medications) is highly prevalent in a range of 25% to 66% of
Canadian senior population. Polypharmacy in elderly raised healthcare professionals' concern, due to its correlation
with more medication errors, non-adherence, cost and adverse drug reactions. Polypharmacy roots from
inappropriate prescribing, which in turn is due to that fact that clinical practice guidelines are usually not tailored to
elders. Although, some elderly-focused guidelines exist, they provide general recommendations for all elderly
patients regardless of their functional category or their estimated life expectancy. In addition, guidelines are often
disease-specific and are difficult to apply to older and more complex patients. The major challenge lies within the
fact that considering the co-morbidities of the elders, a multitude of conflicting guidelines are applied to their cases.
That leaves the decision to clinician's expert opinion, rather than evidence-based medicine. The incorporation of the
patients' functional category and life expectancy in the clinical decision-making process will lead to more
standardized, evidence-based and appropriate prescribing, and consequently can reduce the rate of adverse drug
reactions and cost.

Objectives:

1. Perform a thorough systematic review to explore the role of clinical expertise compared to evidence-based
medicine for clinicians when making clinical decisions for geriatric patients.

2. Develop disease specific clinical decision-support algorithms based on the available evidence. As a proof of
concept, the algorithm will focus mainly on two conditions: a) use of renin-angiotensin-aldosterone system blockers
in elders with diabetes to slow progression of chronic kidney disease, and b) use of statins in elders with diabetes to
prevent cardiovascular disease.

3. Validate the clinical decision-support algorithms on a sample of geriatrics in different healthcare settings.
Methodology:

1. Perform a systematic review to answer the following questions: "Do clinicians adhere to clinical practice guidelines
when prescribing for elderly patients? and what are the barriers to adherence?"

2. Develop clinical decision-support algorithms using a Delphi-model. These algorithms will be based on the available
evidence, and on calculations of the number needed to treat and time to benefit from landmark trials. Incorporating
functional category and life expectancy into the algorithm will be explored.

3. Conduct a study comparing two arms of elders treated with or without the algorithm, on incidents of adverse
events, hospitalization rates, and cost.

Impact of results:

The use of the novel clinical decision-support algorithm in the daily practice of clinicians will ensure that most elderly
will receive medications that are effective and safe according to the available evidence.
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NR4A3 deficiency improves CD8 T cell functionality and memory generation
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(1) University of Montreal (2) Maisonneuve-Rosemont Hospital Research Centre, Montreal, QC

Following infection, naive CD8 T cells expand and differentiate into two major populations of effectors: short-lived
effector cells meant to die by apoptosis and memory precursor effector cells (MPECs) destined to survive as
protective memory T cells. NR4A3, a transcription factor and member of the orphan nuclear receptor family, is
rapidly induced in CD8 T cells by TCR signaling but the role of this induction is unknown. As NR4A3 regulates
proliferation, survival and metabolic activity in other cell types, we postulated that NR4A3 regulates in vivo CD8 T
cell proliferation and differentiation. To study the role of NR4A3, we have adoptively transferred wild-type and
Nr4a3-/- OT-1 CD8 T cells (specific for the ovalbumin (OVA) peptide) into naive recipients and analyzed their response
following infection with Listeria monocytogenes encoding OVA. Although Nr4a3+/+ and Nrda3-/- OT-I T cells
expanded similarly, we observed increased MPEC differentiation and enhanced memory generation in the absence
of NR4A3. Analysis of the response prior to SLEC/MPEC differentiation suggests that NR4A3 deficiency promotes
MPEC and memory T cell generation via metabolic regulation as Nr4a3-/- OT-I T cells express less nutrient receptors
and have reduced phosphorylation of ribosomal protein S6. Furthermore, enhanced MPEC differentiation is
associated with increased expression of the memory-associated transcription factors ID3, TCF1 and EOMES early in
the response. Intriguingly, although NR4A3 deficiency favored MPEC and memory T cell differentiation, it also
increased the production of cytokines by antigen-specific T cells. The unique proprieties of Nr4a3-/- CD8 T cells,
enhanced functionality and memory generation, led us to test whether they will confer better anti-tumoral activity
in the B16-OVA model. The adoptive transfer of Nr4a3-/- OT-I memory T cells into tumor bearing mice led to a better
tumor control when compared to their wild-type counterpart. Altogether, our results suggest that decreased NR4A3
activity leads to enhanced memory T cell generation and increased cytokine production. Thus, modulation of NR4A3
activity may represent a new avenue to generate long-lived and highly functional T cells for immunotherapy.
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AIRE-dependent vs -independent tissue restricted antigen expression induces
distinct autoreactive T cell fates
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Centre de recherche de I'Hopital Maisonneuve-Rosemont, Université de Montréal

Thymocytes with high reactivity to self-antigens are rendered tolerant through a number of mechanisms including
clonal deletion and diversion toward regulatory T cell fates. Medullary thymic epithelial cells (mTEC) contribute to
self-tolerance via the expression of tissue restricted antigens (TRAs). AIRE is responsible for the expression of
approximately one third of TRAs in mature mTEC populations, whereas AIRE-independent expression of TRAs is less
well characterized. To identify differences in AIRE-dependent and -independent tolerance, we generated new
transgenic mouse models expressing a modified OVA-GFP fusion protein in an AIRE-dependent or Aindependent
manner and where expression of the transgene is limited to distinct mTEC subsets. Interestingly, we observed that
AIRE-independent expression of OVA results in the development of OVA specific TCRab+ CD4-CD8- double negative
thymocytes and correlates with a higher number of OVA specific regulatory TCRab+ CD8aa intraepithelial
lymphocytes at steady state. We propose a model in which AIRE-independent agonist peptide presented by
immature mTECs expressing low levels of co-stimulatory molecules preferentially support immunoregulatory MHC
class I-restricted T cell development. We are now working to more globally understand how AIRE-dependent vs A
independent TRA expression influences central and peripheral tolerance depending on TRA expression level in the
thymus, TCR affinity, and antigen presenting cell type.
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Identification de Nouvelles Cibles Thérapeutiques dans les Leucémies
Mégacaryoblastiques Aigués
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(1) Axe Immunologie et Oncologie, Centre de Recherche de I’'H6pital Maisonneuve-Rosemont, Montreal, QC,
Canada; (2) Département de Microbiologie, Infectiologie et Immunologie, Université de Montréal, QC, Canada; (3)
Département de Biochimie et Médecine Moléculaire, Université de Montréal, QC, Canada; (4) Institut de
Recherche de Pathologie Moléculaire, Vienne, Autriche; (5) Département de Médicine, Université de Montréal, QC,
Canada.

La leucémie mégacaryoblastique aigué (ou leucémie aigué myéloblastique type 7; LAM7) pédiatrique est une
maladie agressive associée a un faible taux de survie. Nous avons récemment développé un modele murin de
leucémie LAM7 en tant qu’outil permettant I'identification et la caractérisation de nouvelles cibles thérapeutiques.
Notre modele reproduit plusieurs aspects de la maladie humaine, étant principalement caractérisée par
I'accumulation de blastes mégacaryocytiques dans le sang périphérique et la moélle osseuse ainsi que par
I'infiltration de tissus extramédullaires, tels que la rate et le foie. Ces blastes expriment plusieurs marqueurs de la
lignée mégacaryocytique (CD61, CD41, CD42, facteur VIII) et ont une morphologie apparentée a cette lignée. De
plus, nous observons une augmentation du nombre de cellules souches et progénitrices (c-Kit+/Scal+), de
progéniteurs (c-Kit+/Scal-) et progéniteurs immatures de mégacaryocytes (c-Kit+/CD41+) dans la rate et la moélle

osseuse des souris leucémiques.

AVaide de ce modéle murin, nous effectuons présentement le séquencage de I’ARN a haut débit (RNA-seq) ainsi que
I’analyse transcriptomique des cellules leucémiques dans le but d’identifier les voies moléculaires déréglées qui
permettent l'initiation et/ou la progression de la maladie. En paralléle, nous étudions I'interactome des fusions
oncogéniques responsables de la leucémogéneése a I'aide de la technique protéomique BiolD (proximity-dependent
biotin labelling). Finalement, nous étudierons la fonction des voies de signalisations identifiées par RNA-seq a I'aide
de drogues approuvées par la FDA et par des approches de knock-out CRISPR dans les cellules LAM7 humaine et
murine, in vitro et in vivo.

Le pronostic défavorable chez les enfants atteints et I'inefficacité des protocoles de traitement actuels découlent
principalement du manque de connaissances entourant les mécanismes moléculaires impliqués dans le
développement de cette leucémie. L'étude de notre modele murin permettra donc de promouvoir directement le
développement de traitements optimaux et efficaces, spécifiques aux leucémies LAM7.
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Characterization of a novel inhibitor of ocular pathological angiogenesis
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(1) Department of Biomedical Sciences (2) Department of Molecular Biology (3) Department of Ophthalmology

(4) Department of Neurosciences, University of Montreal, Montreal, Quebec, Canada (5) Hopital Maisonneuve
Rosemont Research Centre.

Pathological neovascularization is characteristic of most vision-threatening retinal diseases. In the adult population,
the two leading causes of blindness, exudative aging-related macular degeneration (AMD) and proliferative diabetic
retinopathy (PDR), both involve an abnormal growth of the vasculature. In children, retinopathy of prematurity
(ROP), a side-effect of the high oxygen environments used to treat premature lung development, can also result in
blindness in a portion of pre-term infants. In all three cases, blood vessel growth is initiated by the activation of
endothelial cells by vascular endothelial growth factor (VEGF). As such, current therapies for many neovascular
ocular diseases directly target and inhibit the VEGF signaling pathway. While initially effective at restoring visual
acuity, recent studies suggest that chronic use of anti-VEGF therapies can lead to further vision impairment through
off-target effects on photoreceptors and other non-vascular tissues. These off-target effects of anti-VEGF therapy
highlights the need for alternative treatments for neovascular ocular diseases. We have recently identified a novel
anti-angiogenic protein, AAP1 that inhibits retinal angiogenesis. As a regulator of the vasculature, our current work
aims to characterize the function of AAP1 in endothelial cells and determine the potential of AAP1 as a therapy for
exudative AMD. To address our aims, we used various in vivo and in vitro models of normal and pathological vascular
growth. Our data demonstrate that AAP1 prevents angiogenesis in vivo during retinal vascular development. AAP1
also significantly reduces pathological neovascularization of choroidal vessels in a mouse model of AMD. In spite of
its anti-angiogenic effects, our data show that chronic injections of AAP1 does not adversely affect photoreceptors.
Both in vitro and in vivo systems demonstrate a decrease in cellular mitosis, while apoptosis was not affected in
response to AAP1 treatment. Furthermore, while cellular migration was reduced in AAP1-treated HUVECs, cellular
polarity was not affected. Finally, we show that AAP1 reduces endothelial cell responsiveness to VEGF in cultured
primary cells. Our study demonstrates that AAP1 is a potent regulator of angiogenesis. However, in contrast to anti-
VEGF agents, our data suggests that AAP1 does not adversely affect the photoreceptors, emphasizing its therapeutic
potential.
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Notch signaling inhibits the generation of resident memory CD8+ T cells
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(1) Maisonneuve-Rosemont Hospital Research Center, (2) Department of Microbiology, Infectiology and
Immunology, and (3) Medicine, University of Montreal

Tissue-resident memory (Trm) constitute a subset of memory CD8+ T cells with unique properties. These cells
provide extremely effective first line defense for subsequent infections because they are directly located at the site
of infection, rapidly produce effector molecules and efficiently recruit circulating memory T cells. In addition, the
presence of cells with a Trm phenotype within certain tumours was associated with improved prognosis. However,
few transcription factors influencing the differentiation of Trm cells are currently known. Because the Notch signaling
pathway is involved in CD8+ T cell effector differentiation and in the homeostasis of tissue resident innate-like T cells,
we hypothesized that it may be involved in Trm generation. Using OT-I cells sufficient or deficient for Notch1/Notch2
receptors, we demonstrated that Notch inhibition results in a massive accumulation of CD69+ Trm in the liver of
mice infected with Listeria monocytogenes expressing OVA. This result is associated with an increase in Trm
precursors (KLRG1-CXCR3+) at the effector stage in absence of Notch signaling. Interestingly, Notch deficient CD8+
T cells display a tissue resident gene signature as soon as day 3 post Listeria infection. Finally, preliminary data
suggest that in vitro generation of Notch deficient Trm cells for adoptive cellular therapy results in decreased B16
liver nodules. These results indicate that the Notch pathway may be a promising target to improve residency of CD8+
T cells and could be exploited to improve immunotherapy and vaccine strategies. Research funded by grants from
CCSRI and CIHR.
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A genome-wide CRISPR screen for exploring the regulation of Nucleotide Excision
Repair in human cells.
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(1) Hopital Maisonneuve-Rosemont, Centre de Recherche, Montréal, Canada. (2) Université de Montréal,
Département de Médecine, Montréal, Canada

Ultraviolet (UV) light induces highly mutagenic pyrimidine dimers in DNA. Nucleotide Excision Repair (NER) is the
only mechanism in humans for removing these lesions, thereby constituting an essential frontline protection against
UV-associated skin cancers. This is exemplified by the genetic syndrome Xeroderma pigmentosum (XP),
characterized by inactivating mutations in any among several NER pathway genes and a 1000-fold increase in the
incidence of cutaneous tumours. Nonetheless, such inactivating mutations are not frequently recovered in sporadic
skin cancers among individuals in the general population. Previous studies on exome sequencing of primary
melanomas has revealed a plethora of potential driver mutations in skin cancer; but whether they may be involved
in regulation of NER remains largely unknown.

Towards addressing this knowledge gap, we performed a genome-wide CRISPR screen to identify novel genes
involved in regulation of NER. Primary lung fibroblasts were transduced with the Gecko v2 lentiviral library, consisting
of CRISPR guides targeting over 19 000 individual genes. Cells deficient in removal of UV-induced DNA photoproducts
were sorted using a cytometry-based NER assay developed in our lab. Enrichment of specific CRISPRs within the NER-
deficient population was analyzed by next-generation sequencing. We identified 59 significantly enriched genes,
including the majority of known NER factors, but also genes involved in gene expression, chromatin modification
and genes of unknown function. We are currently validating individual candidates and characterizing their role in
the regulation of NER. Our data will provide valuable insight into the mechanistic underpinnings of NER and of skin
cancer development.
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Caractérisation de la TdT comme biomarqueur potentiel de l'efficacité des
traitements immunothérapeutiques
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(1) Centre de recherche de I'Hopital Maisonneuve-Rosemont, (2) Université de Montréal

Les thérapies de blocage des points de controéle (CB) du systeme immunitaire, qui stimulent la réponse anti-tumorale
des cellules T en bloquant les molécules inhibitrices présentes sur les cellules immunitaires ou les cellules tumorales,
ont été utilisées avec succés pour traiter différents types de cancers, notamment le mélanome et le cancer du
poumon. Cependant, ce ne sont pas tous les patients qui répondent efficacement a ce type de traitement et peu de
biomarqueurs permettent d’identifier les patients plus enclins a bénéficier de la thérapie CB. Des études ont
démontré une corrélation directe entre |'efficacité de 'immunothérapie et la charge de mutation dans la tumeur. La
déoxynucléotidyl-transférase terminale (TdT) favorise la diversité dans les récepteurs d’antigénes des précurseurs
de cellules B et T via I’addition aléatoire de nucléotides aux sites de cassures double-brin durant la recombinaison
des segments géniques du récepteur d’antigene. Alors que I'expression de la TdT est généralement limitée aux
stades précoces de la différenctiation lymphocytaire, elle est aussi exprimée de fagon aberrante dans plusieurs
leucémies, carcinomes et potentiellement d’autres types de cancer. Nous avons posé I’hypothése que les cancers
exprimant TdT montrent un plus haut taux de mutation, générant ainsi plus de néo-antigénes qui, a leur tour,
augmentent I'efficacité de la thérapie CB. Nous avons analysé les résultats de séquencage d’ARN de 29 types de
cancers humains, utilisant la TCGA Cancer Cell Line Encyclopedia, et montré qu’en plus des cancers hématologiques,
plusieurs types de cancers solides expriment de hauts niveaux de TdT, plus particulierement les carcinomes rénaux.
De plus, nous avons utilisé le systeme CRISPR-Cas9, qui provoque la formation de cassures double-brin a un site
défini, et montré que I'expression de la TdT augmente |'efficacité des mutations médiées par ce systeme. Ces
résultats suggérent que la présence de TdT pourrait contribuer a I'augmentation de la fréquence de mutations et a
I'apparition de néo-antigenes chez les patients, augmentant ainsi leur chance de réponse aux traitements CB. Dans
le futur, nous allons évaluer plus précisément comment la TdT influence le taux de mutation dans ’ADN et générer
des modeles de souris nous permettant de déterminer si la présence anormale de la TdT peut étre exploitée comme
biomarqueur pour identifier efficacement les patients qui répondront bien a I'immunothérapie.

w
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Immunoregulatory double negative T cells as a potential biomarker for chronic
graft-versus-host disease severity

ONARY 9@ | AffK2dzAS O0HGDI HSYLIKISYAAE BAIOWE od i d H2RWES w2 B dzA Y 2
OMZo0X WSIYy w2é& omM0xX {@ft@AS [SalF3aS omMIHO®

(1) Division of Immunology-oncology, Maisonneuve-Rosemont Hospital, Research Center, Montréal, Québec, H1T
2M4, Canada (2) Département de microbiologie, infectiologie et immunologie, Université de Montréal, Montréal,
Québec, H3C 3J7, Canada (3) Département de médecine, Université de Montréal, Montréal, Québec, Canada.

Chronic graft-versus-host disease (cGVHD) is a major complication associated with allogeneic hematopoietic cell
transplantation (AHCT), affecting between 60 and 80% of long-term survivors. In addition, current cGVHD therapies
are neither specific nor curative and patients are typically maintained under immunosuppressive regimens that are
associated with severe side effects, in particular the increased susceptibility to life-threatening infections, for several
years to a lifetime. As a result, continued investigation into the pathology of the disease and the search for novel
diagnostic and therapeutic strategies to treat cGVHD remains a high priority. Here, we analyzed a cohort of AHCT
and examined the cellular dynamics of various immune cell subsets as well as serum BAFF levels in relation with
cGVHD onset and severity. Our analysis demonstrated an inverse correlation between both B cells and BAFF levels
with an immunoregulatory T cell population, termed CD4-CD8- (double negative, DN) T cells. More specifically, we
find that a decreased frequency of antigen-experienced DN T cells correlates with greater disease severity,
suggesting that, in addition to BAFF, DN T cells may serve as a potential biomarker for cGVHD.
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Induced and spontaneous colitis mouse models reveal complex interactions
between IL-10 and IL-12 /IL-23 pathways
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(1) Centre de recherche de I'H6pital-Maisonneuve-Rosemont, (2) Université de Montréal, (3)Centre de recherche
de l'institut de cardiologie de Montréal, (4) Hopital Sainte-Justine

Crohn’s disease (CD) and ulcerative colitis (UC) are the two major forms of inflammatory bowel disease (IBD).
These idiopathic and chronic diseases result from inflammation of the gastrointestinal tract are mainly mediated
by the immune system. CD usually presents with inflammation throughout the digestive tract, with more frequent
lesions in the ileum and the colon, whereas inflammation is mostly restricted to the colon in UC patients. Genome
wide linkage analyses have revealed that genetic polymorphisms in many genes involved in IL-12 and IL-23 biology
are linked to both CD and UC susceptibility. IL-12 and IL-23 cytokines share a functional subunit, p40, and their
respective receptors also share a functional subunit, IL-12Rb1. Clinical trials targeting p40, and thus inhibiting both
IL-12 and IL-23 pathways, provided mitigated effects on IBD. In addition to IL12 and IL23, genetic deficiencies in IL-
10 result in severe IBD pathology. We generated various mouse models to determine how IL-12 or IL-23 interact
with IL-10 in IBD pathology. Whereas defects in both IL-10 and IL-12R do not impact the severity of the DSS-
induced colitis, IL-10 and IL-23R cooperate to aggravate the disease. In contrast to DSS-induced colitis, defects in
IL-12R and IL-23R both protect from the spontaneous colitis observed in IL-10-deficient mice. Together, these
studies exemplify the complexity of genetic and environmental interactions for identifying biological pathways
predictive of pathological inflammatory processes.
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Novel insights into the metabolic regulation of telomere maintenance
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(1) Chromatin Structure and Cellular Senescence Research Unit, Maisonneuve-Rosemont Hospital Research Centre,
and Université de Montréal, Montréal, Quebec, Canada (2) Bloomfield Centre for Research in Aging, Lady Davis
Institute for Medical Research, Jewish General Hospital, Montréal, Québec, Canada (3) DNA Repair and Chromatin
Assembly Research Unit, Maisonneuve-Rosemont Hospital Research Centre, and Université de Montréal,
Montréal, Quebec, Canada (4) Present address: National Research Council Canada, 6100 Royalmount Ave,
Montreal, Quebec Canada (5) Present address: Department of Molecular Biology, University of Montreal, Institute
for Research in Immunology and Cancer, Montreal, Quebec, Canada

Telomeres are specific nucleoprotein structures protecting the ends of eukaryotic chromosomes from the induction
of DNA damage and chromosomal instabilities. Telomere dysfunction is a critical step in malignant transformation.
Constituted by tandem-repeated TTAGGG sequences, and organized in a specific loop structure, telomeres represent
challenging genomic loci to replicate. Telomeric specific proteins, such as the those of the shelterin complex and
general accessory factors, such as DNA helicases are required for the proper replication and function of telomeres.

We recently discovered KDM4A as a novel critical player in telomere maintenance. This Jmjc domain H3K9/K36me3
demethylase with essential roles as both a chromatin reader and a regulator of cell signaling was identified as a
shelterin partner and a telomeric chromatin-bound factor. Telomere fluorescence in situ hybridization staining on
metaphase spreads showed that depletion of KDM4A in HeLa and mouse embryonic fibroblasts (MEFs) rapidly
induces abnormal telomere phenotypes suggestive of a telomere replication defect.

Moreover, since KDMA4A is inhibited by the oncometabolite R-2-hydroxyglutarate (R-2HG) produced by gain-of-
function mutations of isocitrate dehydrogenases 1 (IDH1) and 2 (IDH2), frequently recovered in brain cancers of glial
origin, we also investigated potential effects of R-2HG production on telomere function. Interestingly, MEFs
expressing IDH1 mutant proteins, as well as NHA glial cells treated with cell-permeable R-2-HG metabolite exhibited
a striking increase in the occurrence of fragile telomeres indicative of replication stress. We also observed an effect
of R-2-HG and ML324, an inhibitor of KDM4 family proteins, on genome wide DNA replication. Those results are
consistent with a possible role of R-2HG in promoting genetic alterations via the modulation of KDM4A activity and
telomere replication defects .

Future work will help decipher how KDM4A functions as a bridging molecule linking the replication machinery and
shelterin to coordinate proper telomere maintenance during replication. Importantly, this study will shed light on a
new oncogenic molecular mechanism linking metabolic defects and telomere instability in glial cells.
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Comparison of the pharmacodynamic characteristics of a 250 mg and a 500 mg
oral dose of furosemide in peritoneal dialysis patients
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(1) Division of Nephrology, Hopital Maisonneuve-Rosemont, Montreal, Quebec, Canada (2) Research Center,
Hépital Maisonneuve-Rosemont, Montreal, Quebec, Canada (3) Department of pharmacology and physiology,
Université de Montréal, Montreal, Quebec, Canada

Background:

Residual renal function and diuresis preservation are associated with improved volume control and lower mortality
in peritoneal dialysis (PD) patients. Loop diuretics are used to maintain diuresis although their optimal dosage
remains unclear.

Objectives:

This study aimed to compare the pharmacodynamics (natriuresis and diuresis) of a 250mg and a 500mg dose of oral
furosemide in PD patients.

Methods:

Twelve patients with a diuresis >100mL per day and treated with furosemide were randomised in a cross-cross
pattern to successively receive an oral dose of 250mg and 500mg of furosemide, at a one-week interval and after a
wash-out period. Twelve-hour fractional excretion of sodium (FENa) and diuresis were measured before and after
each dose and differences were compared using paired t-test.

Results:

One patient refused to participate to the study after initial consent and was excluded. Among the 11 other patients
(mean age 60 + 15 years; total daily furosemide dose 395 + 265ml), an increase in FENa was observed after the two
doses compared to before (3.3% vs. 9.1% [250mg], p=0.002; 3.8% vs. 10.7% [500mg], p=0.002). These rises were
however not significantly different in the two study doses (5.8 + 4.3% [250mg] vs. 6.4 + 3.8% [500mg], p=0.57).
Urinary volume was significantly increased after the 500mg dose compared to before (371ml vs. 894ml, p=0.008),
whilst the difference did not reach statistical significance for the lower dose (509ml vs. 736ml, p=0.13). Furthermore,
the 500mg dose produced a significantly superior increase in diuresis than the lower dose (226 + 457mL [250mg] vs.
522 + 530mL [500mg], p=0.04).

Conclusion:

In this study, an oral dose of 500mg of furosemide increased diuresis and natriuresis, and was associated with a
superior rise in urinary volume compared to the 250mg dose. Furosemide could be used at oral single doses reaching
500mg in PD patients requiring superior volume control.
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IL-1 Receptor Modulators Protect Against Oxygen-Induced Retinopathy
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(1) Department of Ophthalmology, Hopital Maisonneuve-Rosemont Research Centre (2) Department of
Pharmacology & Therapeutics, McGill University (3) Department of Pharmacology, CHU Sainte-Justine Research
Centre (4) Department of Chemistry, Université de Montréal

Purpose

Previous studies in our lab showed that an allosteric IL-1 receptor modulator named rytvela, was able to prevent
oxygen-induced retinopathy (OIR) in a rat model. To better understand the structure-activity relationship of rytvela,
we synthesised a panel of its derivatives. We sought to determine the efficacy of these derivatives in preventing IL-
1 activity implicated in the vasoobliteration (VO) process in the OIR model.

Methods

Sprague Dawley pups and their mothers were kept in 80% oxygen from P5 to P10, with twice-daily injections of
derivatives at a dosage of 2mg/kg/day. At P10, retinas were stained with lectins and anti-lba-1 antibodies and flat-
mounted and assessed for VO and microglial activation.

Results

The ability of our derivatives to reduce vaso-obliteration and microglial activation varied considerably. Compounds
AGU20 and 25 were able to reduce the area of VO in the retina at P10 to a similar extent as rytvela, while AGU106
and 107 had little to no effect. Likewise, AGU20 and 25 exhibited the greatest reduction in the abundance of Iba-1
positive cells and reverted the microglia to a ramified phenotype, while AGU106 and 107's effects were minimal.

Conclusions

Allosteric blockade of the IL-1 receptor is effective in preventing VO in an OIR model. However, the effectiveness of
our derivatives varies, and this may be due to the hydroxyl group on the lactam ring of AGU20 and 25, which may
confer improved retinal permeability over AGU106 and 107. Future biochemical studies are needed to further
elucidate the structure activity relationships of rytvela and its derivatives.
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Role of SMOC2 in Renal Cell Carcinoma
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(1) Universite de Montreal, (2) Hoépital Maisonneuve Rosemont

Renal cell carcinoma (RCC) is the ninth most common cancer to humans with higher rates of incidence in developed
countries. At the time of diagnosis, 20-30% of RCC patients have metastatic disease, while another 30% with surgical
extirpation will relapse and develop metastasis at follow-up. Unfortunately, the overall survival rate is less than
twelve months, while less than 10% of patients have a 5 year survival rate, emphasizing the need to understand the
development of metastasis in RCC. The ECM is the structural microenvironment necessary for the support of cells
embedded within it. It is also vital to providing signals necessary for controlling cellular outcomes, including cell
proliferation, migration and survival. Abnormal regulation of the ECM in diseases such as cancer has been proven to
be essential in tumor progression by directly promoting cellular transformation and metastasis. Matricellular
proteins (MP) are a recently classified group of proteins known to regulate events that affect ECM processing, as
well as modulate ECM-cellular communication. They provide the link between the extracellular environment and
intracellular response due to changes in the ECM. SMOC2 is an MP highly expressed during processes involving tissue
remodeling with emerging roles in cancers, yet its role in RCC remains elusive. Preliminary data shows that SMOC2
can trigger kidney epithelial cells to undergo epithelial-to-mesenchymal transition (EMT), a phenotype known to
promote metastasis. Activation of EMT by SMCO2 in response to ECM signals has importance in the pathogenesis of
cancer by its profound contribution to invasion and metastasis dissemination. Our hypothesis is that SMOC2 is a key
signalling molecule from the secretome of RCC playing a critical role in ECM-induced EMT and metastasis. Our
specific aims are: AIM 1) Characterize the expression of SMOC2 throughout the progression of RCC in humans. AIM
2) Analyze the role of SMOC2 on EMT and its relevant metastatic pathways using normal and tumorigenic kidney
epithelial cells. Using in vitro cell culture, preliminary data by Western blots shows upregulation of mesenchymal
markers such as vimentin and a-SMA and downregulation of epithelial markers such as E-cadherin in cells
overexpressing SMOC2. Moreover, functional assays such as MTT showed increased proliferation and scratch assays
showed loss of cell-cell contacts during wound closure. Immunohistochemistry staining of patient biopsy samples
also showed higher amounts of SMOC2 in diseased tissue and also correlates to the severity and stage of RCC.
Overall, our research aims to characterize SMOC2 in RCC metastasis as a potential therapeutic target and better
understand the role of MPs in the ECM and their involvement in EMT. Understanding how SMOC2 regulates ECM-
cellular interactions and if their deregulation influences cancer progression and metastasis may help regard the
tumor microenvironment as an accessible therapeutic and biomarker target.
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Targeting glioblastoma multiforme cancer stem cells through epigenetic drug
therapy
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(1) Université de Montréal (2) McGill University (3) PTC therapeutics

Introduction:

Glioblastoma multiforme (GBM) are highly heterogeneous tumors containing a sub-population of cancer-initiating
cell expressing the CD133 antigen. The BMI1 proto-oncogene is part of the Polycomb Repressive Complex 1 that
regulates chromatin compaction and gene silencing. BMI1 is highly enriched in the CD133+ cells and its inhibition in
cultured GBM tumors using shBMI1 viruses results in selective depletion of the CD133+ cell population.
Xenotransplantation experiments in the brain of NOD/SCID mice revealed that BMI1 deficient CD133+ cells are
unable to generate tumors. This suggests that BMI1 is a prime pharmaceutical target for the GBM treatment

Methods and Results:

The Aim is to test the effect of BMI1 inhibitors on GBM stem cell maintenance in vitro. First we knockdown BMI1 in
cultured GBM tumors using small hairpin RNA encoding (shBMI1) viruses then we compared it with the efficiency of
pharmaceutical inhibition of BMI1 in vitro.

Our results showed that BMI1 inhibitors working at nM concentrations can induce BMI1 protein degradation and
inhibit GBM tumor growth in vitro.

Conclusion and Relevance:

Pharmaceutical inhibition of BMI1 may be sufficient to prevent CD133+ cells renewal and overall cancer progression.
In this study, we tested the first cell- and blood-brain barrier permeable, orally administrable and nontoxic BMI1
inhibitors on primary GBM tumors in vitro. This work may lead to a new treatment to extend patient’s lifespan and/or
cure GBM.
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Les chambres de leucoréduction sont une nouvelle source de cellules pour la
génération de lymphocytes T pathogéne spécifiques
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(1)Département de pharmacologie et physiologie, (4)Faculté de médecine, Université de Montréal, (2)Centre de
Recherche Hopital Maisonneuve-Rosemont. (3) Département de Recherche et développement, Héma-Québec.

La réactivation de virus latents est une cause importante de morbidité et mortalité chez les patients recevant une
transplantation d’organe ou une greffe de moelle osseuse. Le transfert adoptif de lymphocytes T pathogéne
spécifiques est une stratégie prometteuse pour le traitement de ces complications. Un probleme important dans le
développement de nouveaux protocoles d’'immunothérapie adoptive antivirale est la source limitée de cellules. Afin
de pallier cette limitation, nous avons évalué, en collaboration avec Héma-Québec, le potentiel des PBMC provenant
de chambres de leucoréduction (LRSC) pour générer des lignées de lymphocytes T pour la thérapie cellulaire. Les
LRSC sont habituellement utilisées par les agences de sang pour leucodépléeter les dons de plaquettes par aphérese
et celles-ci sont ensuite considérées comme des déchets. Pour évaluer leur potentielle utilisation en
immunothérapie adoptive, nous avons comparé 5 échantillons de PBMC contenus soit dans des LRSC ou dans le sang
périphérique provenant d’un méme donneur sain, prélevé au méme moment. D’abord, nous avons réussi a
récupérer entre 575 millions et 2,9 milliards de PBMC a partir des LRSC, ce qui représente 60 a 290 fois plus de PBMC
gue contenu dans la méme quantité de sang périphérique. Par la suite, nous avons observé que les PBMC provenant
des LRSC contiennent les mémes proportions de CD4/CDS8, de T effecteur mémoire, de T central mémoire et de T
naifs que ceux contenus dans le sang périphérique pour chacun des donneurs. Toutefois, les LRSC semblent induire
le clivage du marqueur de différenciation CD62L, dont I'expression est rétablie une fois les cellules mises en culture.
Ensuite, nous avons constaté qu’a la suite d’une stimulation polyclonale (aCD3/aCD28), les PBMC des LRSC et ceux
du sang périphérique ont une expansion, une différenciation et une polyfonctionnalité similaires. De méme, nous
avons démontré que la prolifération, le phénotype et la réactivité des lignées virus spécifiques générées a partir d’un
répertoire mémoire étaient similaires qu’elles proviennent des LRSC ou du sang périphérique. De plus, nous avons
été capables a partir des LRSC de générer des lignées pathogeéne spécifiques fonctionnelles, cytotoxiques et ne
présentant pas d’alloréactivité. Finalement, I’'ensemble de ces résultats démontrent que les LRSC sont une nouvelle
source de PBMC de qualité. Le repositionnement des LRSC permettrait de valoriser un déchet. La quantité de cellules
contenue par les LRSC et la possibilité d’utiliser une série de donneurs de plaquettes réguliers pourrait permettre la
création d’une banque de lymphocytes T pathogénes spécifiques pour usage immédiat en immunothérapie
adoptive.
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Les récepteurs Notchl et Notch2 jouent des roles opposés lors de la réponse des
lymphocytes T CD8 a une infection chronique
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(1) Centre de recherche de I'h6pital Maisonneuve-Rosemont, (2) Département de microbiologie, infectiologie et
immunologie et (3) médecine de I'Université de Montréal, (4) Abramson Family Cancer Research Institute
University of Pennsylvania Perelman School of Medicine, (5) Department of Discovery Oncology, Genentech, Inc.

Dans le contexte d’une infection chronique ou du cancer, la persistance de I'antigéne et de I'inflammation mene a
I'acquisition progressive de I'expression des récepteurs inhibiteurs (RI) tels que PD-1, CD160, Lag-3 et 2B4 sur les
lymphocytes T (LT) CD8 spécifiques de I'antigene. L’acquisition de I'expression de ces Rl résulte en une perte de
fonctionnalité (épuisement) des LT CD8 au cours du temps. De plus, différents sous-types de LT effecteurs (LTe) sont
produits lors d’une infection chronique ; les LTe CD8 progéniteurs, qui sont définis par les niveaux d’expression de
PD-1 et des facteurs de transcriptions T-bet et Eomes (PD-lintT-betfortEomesfaible). Ces LTe progéniteurs ont
conservé la capacité de proliférer et de se différencier afin de donner naissance au deuxieme sous-type de LTe, les
LTe CD8 terminaux (PD-1fortT-betfaibleEomesfort). Chez les LT CD8 matures, la stimulation antigénique ainsi que
I'inflammation induisent I'expression des récepteurs Notchl et Notch2. De plus, les ligands (Jagged1, 2 ; Delta-like
1, 3, 4) qui activent la voie Notch, sont exprimés par les cellules présentatrices d’antigene et les cellules stromales
des organes lymphoides secondaires. Notre laboratoire a démontré que I'absence d’expression des récepteurs
Notchl et Notch2 par les LT CD8 provoque un épuisement extréme des LT CD8 lors d’une infection chronique avec
le virus de la chorioméningite lymphocytaire (LCMV) clone 13. Sachant que les récepteurs Notchl et Notch2 sont
exprimés a la surface des LT CD8 activées, nous avons évalué le role indépendant de chacun de ces récepteurs lors
d’une infection chronique en utilisant un modeéle de souris ol les récepteurs Notchl ou Notch2 sont absents
seulement chez les LT CD8 matures. De plus, nos travaux se sont attardés a déterminer le moment auquel le signal
Notch doit étre fournit pour prévenir I’épuisement extréme des LT CD8 lors d’une infection avec LCMV clone 13 a
I'aide d’anticorps monoclonaux bloquants dirigés contre les ligands Delta-like 1 et 4. Nos résultats démontrent que
le signal Notch est requis tout au long de I'infection afin de prévenir I'épuisement extréme des LT CD8. De plus, les
récepteurs Notch1 et Notch2 jouent des roles opposés lors de I’épuisement clonal des LT CD8. En effet, le récepteur
Notch1 semble jouer un réle de prévention de I'épuisement des LT CD8, ol I'absence de Notch1 induit une plus forte
expression des Rl et une accumulation des LTe terminaux. Par contre, le récepteur Notch2 contribue a la dysfonction
des LT CD8 puisque son absence provoque une diminution de I'expression des Rl, une accumulation des LTe
progéniteurs et un meilleur controle de la charge virale. Ces résultats suggerent que la voie de signalisation Notch
représente une cible thérapeutique intéressante afin de réduire I'’épuisement clonal des LT CD8 lors d’infections
chroniques et de cancer.



Session Affiche AM 2 Affiche 14

Characterization of C. elegans Uracil DNA Glycosylase and its associated proteins
in the repair of the oxidatively damaged base 5-hydroxymethyluracil.
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(1)Maisonneuve-Rosemont Hospital Research Center, University of Montreal

The base-excision DNA repair (BER) pathway consists of several enzymatic steps involving the recognition of DNA
damaged base, removing the lesion, and restoring the DNA sequence to normal. Following removal of the damage
base by DNA glycosylase, the resulting apurinic/apyrimidinic (AP) site is cleaved by an AP endonuclease to initiate
DNA repair synthesis. Our laboratory has recently shown that C. elegans mutants devoid of uracil DNA glycosylase
UNG-1, or the AP endonuclease APN-1 that performs the second step in the BER pathway, exhibit increased germ
cell death and diminished viability when exposed to 5-hydroxymethyluracil (5-hmU). Partial purification of C. elegans
UNG-1 showed that it can remove 5-hmU from a stem loop DNA substrate. However, UNG-1 related enzymes in
other organisms do not share this DNA repair function. As such, we plan to investigate the structural features that
endowed C. elegans UNG-1 with the ability to act on 5-hmU lesion. Our approach involves the isolation of C. elegans
UNG-1 and its associated proteins and identification of the factors that confer upon UNG-1 the ability to process the
5-hmU lesion.
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Anti-leukemic and anti-viral activities of TH9402-photodepleted peripheral blood
mononuclear cells
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(1) Centre de Recherche de I'Hopital Maisonneuve-Rosemont (2) Faculté de Médecine, Université de Montréal,
Québec

Allogeneic hematopoietic stem cell transplantation (allo-HSCT) is the sole treatment for chemo-refractory leukemia.
However, it is associated with a significant risk of developing graft-versus-host disease (GvHD) caused by alloreactive
T cells. Although depleting GvHD-causing T cells from the graft dampens GvHD occurrence, it is associated with an
increase in the rate of infections and disease relapse, a primary cause of morbidity. Thus, identifying a strategy for
eliminating GvHD but preserving potent anti-leukemia and anti-viral activity will be invaluable. We previously
showed that exposure of T cells from HSCT recipients to a photosensitive rhodamine derivative (TH9402) specifically
results in depletion of alloreactive GvHD-causing T cells and preservation of Tregs without impacting relapse rates,
indicating preservation of anti-leukemic activity of the processed cell product. Here we evaluated if this
photodynamic therapy (PDT) preserved anti-leukemic and anti-viral activity of T cells. For this purpose, we developed
an ex-vivo T cell activation protocol using tumor associated antigens such as Wilms’ tumor protein 1 (WT1) and viral
antigens such as Epstein—Barr virus (EBV) and Cytomegalovirus (CMV). On one hand, WT1 is overexpressed in
leukemia as well as solid tumors, which makes it a target of interest for immunotherapy. On the other hand, CMV
reactivation can occur after HSCT and affect different organs such as the lungs, liver and gut, and EBV-related
lymphoproliferative disease can be a major complication as well. Our approach is to eliminate alloreactive T cells
with PDT, expand WT1-specific, EBV-specific and CMV-specific T cells ex-vivo from the processed cell product and to
assess their functionality. This protocol will allow us to formally demonstrate the anti-leukemic and anti-viral activity
of the photodepleted T cells that could be exploited for treating leukemia without significant risk of GYHD



Session Affiche AM 2 Affiche 16

Probing the ubiquitin system to discover novel anti-cancer therapeutic targets
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(1) Centre de recherche — Hopital Maisonneuve-Rosemont (CRHMR) (2) Institut de recherche en immunologie et
en cancérologie (IRIC)

Introduction: Multiple Myeloma (MM) is the second most common blood cancer. The proteasome, a multi-protein
complex responsible for the degradation of ubiquitinated proteins, has been established as a major target for the
treatment of MM patients. Although survival rates have significantly improved since the introduction of proteasome
inhibitors (bortezomib), patients develop resistance and ultimately relapse. Therefore this disease remains a major
health problem and there is an absolute need for novel therapies.

Methods and Results: In our study, we generated bortezomib-resistant cancer cell lines and conducted
deubiquitinase (DUB: 100 genes) and ubiquitin-conjugating enzyme (E2: 35 genes) RNAI screens to identify which
genes of these families affect cell proliferation of sensitive and/or resistant cancer cells following abrogation of their
function.

We identified the proteasome-associated DUB PSMD14, which is required for protein deubiquitination prior to their
degradation, and the E2 UBE2C, which is required for the activity of the anaphase-promoting complex and mitosis,
as potential targets. Using RNAi or CRISPR/Cas9 approaches applied to sensitive or resistant cancer cells, we found
that PSMD14 or UBE2C depletion result in decreased cell proliferation and cell death. On the other hand, we
observed that the extent of histone H2A ubiquitination and HSP70 expression levels are correlated with the cellular
sensitivity to proteasome inhibition. Thus, these factors could be potential biomarkers for MM prognosis.

Conclusion and Relevance: PMSD14 and UBE2C represent potential therapeutic targets whose inhibition is predicted
to overcome the acquired resistance to proteasome inhibitors currently used to treat cancer patients.
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T cell-intrinsic differences skew the thymic selection threshold in neonates versus
adults
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(1) Maisonneuve-Rosemont Hospital Research Center, Montreal, Quebec, Canada (2) Department of Microbiology,
Infectious Diseases, and Immunology, Université de Montréal, Montreal, Quebec, Canada (3) Department of
Physiology, McGill Research Center for Complex Traits, McGill University, Montreal, Quebec, Canada (4)
Department of Medical Microbiology and Immunology, University of Alberta, Edmonton, Alberta, Canada (5)
Department of Medicine, Université de Montréal, Montreal, Quebec, Canada

Although it is known that cell-intrinsic differences in mature T cells contribute to the distinct effector functions of
neonatal and adult T cells, the factors involved remain unclear. Given emerging evidence that the binding strength
of a T cell receptor (TCR) for self-peptide presented by MHC (self-pMHC) impacts T cell function, we sought to
determine if altered thymic selection influences the self-reactivity of the TCR repertoire during ontogeny. Indeed, T
cell subsets in the thymus and periphery of neonates and young mice expressed higher levels of cell-surface CD5, a
surrogate marker for TCR avidity for self-pMHC, as compared to their adult counterparts. This physiologically
relevant difference in self-reactivity is independent of both the germline bias of the neonatal TCR repertoire and
reported defects in negative selection. Rather, thymic selection is altered in young mice such that thymocytes
bearing TCRs with low affinity for self-peptide are not efficiently selected and stronger TCR signals accompany both
conventional and regulatory T cell selection. Our data further suggest that thymocyte-intrinsic differences contribute
to this shift in the thymic selection threshold in neonates versus adults. Overall, the relatively higher self-reactivity
of the T cell pool may endow the limited neonatal T cell repertoire with the ability to bind more foreign antigens
with higher affinity but may also contribute to the ineffective neonatal immune response to infection.
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Impact de la structure de la chromatine naissante sur la réponse au stress
réplicatif
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(1) Centre de recherche de I'hopital Maisonneuve-Rosemont (CRHMR), Université de Montréal

Introduction : L'induction de dommages a I’ADN est une stratégie couramment utilisé en chimiothérapie afin de
cibler les cellules en prolifération active. Or, les cellules tumorales ne sont pas les seules a se diviser rapidement. La
destruction des cellules normales par ces agents cause de graves effets secondaires. Afin d’améliorer les traitements
présentement disponibles et développer de nouveaux traitements, nous étudions I'un des principaux déterminant
de la réponse cellulaire aux dommages a I’ADN : la structure de la chromatine. Les histones, principales protéines de
la chromatine, subissent une multitude de modifications post-traductionnelles. Parmi celles-ci, I'acétylation joue un
role primordial dans la détermination de la structure de la chromatine. Lors de chaque phase S, les nouvelles
histones, constituants de la chromatine, sont acétylées, déposées sur la chromatine derriere les fourches de
réplication, puis déacétylées par des histones déacétylases (HDAC). Puisque le cycle d’acétylation des histones est
conservé chez tous les eucaryotes, nous utilisons la levure Saccharomyces cerevisiae comme modele afin d’étudier
I'acétylation et la déacétylation de H3K56. Il est établi que les HDAC de classe Ill Hst3 et Hst4 sont responsables de
la déacétylation de H3k56 et que, en réponse aux dommages a I’ADN, 'acétylation de H3K56 (H3K56ac) persiste.
Toutefois I'importance de cette persistance est méconnue. Une dérégulation de H3K56ac au cours du cycle cellulaire
cause une sensibilité accrue aux agents génotoxiques et affecte les voies de réparation de I’ADN en phase S dont le
break-induced replication (BIR). Nous posons donc I’hypothése que la persistance des modifications aux histones
nouvellement synthétisées et déposées derriere les fourches de réplication est importante pour la réponse aux
dommages subis en phase S.

Méthodes et résultats: Nous avons précédemment réalisé un crible chimiogénétique afin d’identifier des génes
nécessaire a la croissance cellulaire en absence des HDAC de classe Ill. L’hélicase Srs2 est I'un des genes ayant ressorti
de ce crible. Nous avons démontré, par des méthodes génétiques classiques, que cette protéine est essentielle lors
d’une persistance de H3K56ac dans la chromatine et que la viabilité peut étre rétablie par la délétion de certains
génes impliqués dans le BIR. Ainsi, nous avons investigué la cause des défauts de BIR observé chez le mutant
présentant une persistance de H3K56ac. En employant une souche permettant la réparation de ’ADN uniguement
par le BIR, nos résultats préliminaires suggerent que les défauts de BIR observés lors d’une persistance de H3K56ac
seraient liés a Rad51.

Conclusion et pertinence: L'ensemble de ces résultats suggerent que I'acétylation de H3K56 pourrait influence le
recrutement de Rad51 sur la chromatine. Ces travaux présenteront un nouveau mécanisme influencant la
recombinaison homologue qui pourra servir a 'amélioration des stratégies anti tumorales actuellement utilisées.
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Exploration du role de la déméthylase KDMA4A aux amplificateurs transcriptionnels
dans la leucémie myéloide aigué
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(1) Centre de recherche de I'H6pital Maisonneuve-Rosemont (CRHMR), Montréal, QC; (2) Département de
biochimie et médecine moléculaire, Université de Montréal, QC; (3) Institut de recherche en immunologie et en
cancérologie, Montréal, QC; (4) Research Institute of Molecular Pathology (IMP), Vienna Biocenter (VBC), Vienna,
Austria; (5) Centre de Recherche de I'Hopital Ste-Justine; (6) Département de médecine, Université de Montréal,
Qc

Dans la leucémie myéloide aigué (LMA), les cellules souches leucémiques malignes sont dotées d'un potentiel illimité
d'auto-renouvellement et sont bloquées dans un état indifférencié. Les LMA sont caractérisés par des
réarrangements génétiques irréversibles, comme la fusion MLL-AF9, ainsi que par la dérégulation potentiellement
réversible des mécanismes épigénétiques, qui modulent |'expression des genes, la stabilité du génome et
I'architecture nucléaire. Nous avons déterminé que KDM4A, une déméthylase de lysine membre de la famille
JUMONUJI, est fortement surexprimée dans les échantillons de tissus provenant de patients atteints de la LMA
pédiatrique MLL-AF9. Nous avons démontré que la déplétion de KDM4A conduit a la différenciation et la sénescence
dans les lignées cellulaires MLL-AF9, suggérant que KDMA4A joue un rdle essentiel dans le maintien de la prolifération
de cette leucémie. Grace a l'immunoprécipitation de la chromatine suivie d'un séquengage a haut débit (ChIP-seq),
nous avons identifié les sites de localisation de KDM4A dans le génome de cellules cancéreuses. Une analyse
bioinformatique suggere qu’une grande proportion de ces sites sont des régions régulatrices pertinentes portant
des marques caractéristiques d’amplificateurs génomiques. Nos études permettront de déchiffrer un réle pour ce
régulateur épigénétique aux amplificateurs génomiques dans la leucémie MLL-AF9 et caractériser KDM4A en tant
que cible thérapeutique dans le cancer.
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Determinants of Oncogenic Penetrance of TET2 Mutations in Aging Individuals
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(1) Université de Montréal

Aging is one of the most important risk factor for the development of myeloid malignancies. However, the
relationship between aging hematopoiesis and development of these cancers is unknown. Recently, our group and
others have documented that acquired mutations occur in blood cells of aging individuals. Our group showed that
>10% of people over 65 years old have a loss of function mutation in a gene called TET2. TET2 belongs to the Ten-
eleven-translocation enzyme family (TET1, 2 and 3). TET2 enzymes modify methylation by catalyzing oxidation of the
methyl group of 5-methylcytosine (5mC) to form 5-hydroxymethylcytosines (5hmC). 5mC and 5hmC have specific
regulatory roles in gene expression and they are now considered as an independent epigenetic
modification. TET2 undergoes somatic mutation very often in hematopoietic cancer cells specifically in myeloid
malignancies, and it inactivation correlate with a hypermethylation phenotype. The global objective of our research
is to understand how TET2 mutations lead to transformation. Our aims is to identify the impact of TET2 mutation on
the epigenome (methylome, hydroxymethylome); then identify which of these epigenetic marks have an oncogenic
potential. To do so, we designed 3 groups of subjects: (i) a group of normal aging individuals without any mutation
in TET2 (TET2wt). This group is going to be our control group. (ii) A group of aging subjects with TET2 mutations
(TET2mut). (iii) A group of patients with myeloid cancer and with mutation in TET2 (TET2cancer). We will use
Methylome and Hydroxymethylome methods followed by sequencing using Next Generation Sequencing (NGS) and
gene expression (RNAseq) to identify specific epigenetic marks of the 3 groups. This will allow to determine whether
TET2mut affects 5-hmC or 5mC in specific loci on the genome compared to TET2wt. Once the TET2mut specific
epigenetic marks will be identified, we will compare them to those documented in the TET2cancer group. We will
be able to identify which one are enriched in cancer, thus potentially oncogenic. We expect that the comparison of
the 3 groups will allow to determine gene regions affected by TET2 mutation which may contribute with TET2
mutation to initiate cancer.



Session Affiche AM 3 Affiche 21

Targeting hematological cancers using TCR gene therapy
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(1) CRHMR, (2) UdeM

Introduction: For acute leukemia patients that have failed to respond to first line therapy, hematopoietic stem cell
transplants (HSCT) often represent the last option for treatment. Yet, in approximately 33% of cases, relapse occurs,
with survival chances then becoming extremely bleak. T cell immune-therapies using CAR T cells have previously
demonstrated remarkable results in the clinic in patients suffering from CD19+ B-lineage acute lymphoblastic
leukemia. However, for other leukemia types, more immunotherapy treatment options are still required. This project
will aim to develop a novel TCR gene therapy, specific for leukemia associated antigens (LAAs) and leukemia
associated minor histocompatibility antigens (MiHAs) present within acute leukemias.

Methods and Results: Currently we are working on the LAA Wilms tumor protein 1 (WT1). To attain T cell clones that
have a TCR specific for the WT1 peptide we have chosen, specific ex vivo T cell expansion has been performed. This
was achieved using WT1 peptide pulsed autologous DCs and PBMCs in three healthy HLA-A*0201 donors. Tetramer
staining with T cell surface markers has been used to confirm the presence of T cells with a TCR specific for our WT1
peptide. We have also knocked out the endogenous TCR in T cells using CRISPR Cas9, targeting the alpha and beta
constant 1 & 2 chains.

Conclusion and Relevance: In conclusion, this study has the potential to demonstrate a novel TCR gene therapy for
acute hematological cancers, which were previously treatment resistant. Theoretically, this type of therapy could
target and destroy any cancerous cell that expresses a specific antigen. We expect that our novel T cells with their
engineered TCRs will be capable of killing numerous blood cancers that express certain antigens in vitro and in vivo.
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Genome stability of naive human pluripotent stem cells.
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Introduction:

Human pluripotent stem cells are regaining drive in the fields of transplantation and disease modeling due to the
promising work done. So forth, many labs have been able to use these hPSCs to differentiate a homogeneous
population of mature cells or even complete well structured mini-organoids. With all the progress done on hPSCs
they still are unable to recapitulate inner cell mass. Many markers differ these two types: 1) hPSCs have their X
chromosome inactivated (both X chromosomes are activated in the ICM) 2) hPSCs have lineage markers like FGF5,
contrary to the ICM. These differences in addition to many others like the inability for the hPSCs to efficiently
contribute to the trophectoderm, would suggest that the current hPSCs are pluripotent and not totipotent like the
ICM. A theory existed of naive stem cells considered more primitive and less engaged then primed hPSCs that are
totipotent and recapitulate the ICM, until recently the naive PSCs were found only in mouses but never in humans

Methods and Results:

A new published maintaining condition, that mimics the ICM environment, is able to dedifferentiate primed hPSCs
into naive hPSCs. This dedifferentiation decompact the chromatin, activating the second X chromosome,
hypomethylating the DNA and erasing a lot of epigenetic markers. We suspect that this alteration of the epigenetic
code and the decompaction of the chromatin may reduce the natural protection of the DNA from the various
damages and expose the genome to multiple rearrangements and instability over time. To test this hypothesis, we
produced naive hPSCs, after each passage we inspected them for DNA damage accumulation with gammaH2AXx,
53BP1, RPA and other markers. We also monitored genomic stability like the formation of micronuclei, and the
translocation, fusion and deletions by karyotyping.

Conclusion and Relevance:

We suspect to find many rearrangements due to the open chromatin state. These naive hPSCs represent
evolutionary cells that persist physiologically a few days before implementation which can explain their fragility.
Following these results, guide lines can be emitted on the number of possible passages of naive hPSC that can be
safely done before differentiation.
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La mutation d’IKAROS couplée a I'activation de la voie NOTCH ont un effet additif
qui promouvoit la surexpression des genes cibles de NOTCH.
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(1) Centre de Recherche de I'Hopital Maisonneuve-Rosemont - Montréal

La voie de signalisation NOTCH est impliquée dans de nombreuses fonctions biologiques (dont prolifération
cellulaire, différenciation et apoptose) et I'expression anormale des récepteurs NOTCH est souvent observée dans
les maladies hématopoiétiques malignes incluant des leucémies. Différents genes influencés par la voie NOTCH
maintiennent une activité transcriptionnelle en absence d’induction de cette voie de signalisation. Ce groupe de
génes répond plutdt a I'activation de la voie NOTCH par I'augmentation de leur niveau d’expression (fluctuation
transcriptionnelle).

La répression de plusieurs geénes cibles de la voie NOTCH est favorisée par le facteur suppresseur de tumeur IKAROS
(IK) mais aucune étude n’a pu déterminer si IK peut étre impliqué dans le phénomeéne de fluctuation de transcription
de ces génes. Parmi ces genes, Trp53 (P53) et Cdknla (P21WAF1/CIP1) représentent d’'importants régulateurs du
cycle cellulaire et de ’'homéostasie des cellules érythroides (EryC). Leur niveau d’expression, finement régulé, varie
d’un type cellulaire a I'autre et notre hypothese statue alors qu’lIK peut moduler les niveaux d’expression de ces
génes et ainsi protéger I’homéostasie des EryC.

En réalisant des expériences de RT-qPCR et d'immunoprécipitation de la chromatine (ChIP) dans des foies foetaux
murins agés de 14.5 jours, nous avons pu observer qu’en absence d’IK I'activation transcriptionnelle de Trp53 et
Cdkn1la est favorisée. Nos résultats suggerent qu’lK peut contrdler leur niveau de transcription et qu’en son absence,
NOTCH1 favorise un niveau d’expression anormalement élevé des génes Trp53 et Cdknla, tel qu’observé dans les
maladies hématopoiétiques malignes.

Afin de déterminer la portée de I'implication d’IK dans la régulation de ces genes, le transcriptome d’EryC murines
IK WT vs IK NULL a été obtenu par RNA-seq puis comparé. En complément, des expériences de ChlIP sur les facteurs
impliqués dans I'organisation de la chromatine sont réalisées et nous permettent de déterminer quels sont les
facteurs engagés dans la fluctuation de I'expression génique par IK.

Cette étude nous permettra de mieux comprendre le réle du facteur suppresseur de tumeur IK dans la régulation
des génes cibles de NOTCH. La dérégulation de ces geénes et les évenements de mutation touchant IK sont fréquents
dans les maladies hématopoiétiques malignes comme la leucémie. Cette étude nous permettra d’évaluer si ces
événements peuvent étre liés et centrés autour de la fonction du suppresseur de tumeur IK.
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SLC22A1 (OCT1) activity regulates anthracyclines uptake and response

bAO2f ladz. NEBAADBAYRAFE wl Y23l NI 6m0

(1) Maisonneuve-Rosemont Hospital, Research Center, Université de Montréal, department of Medicine, 5415

Boul. de I’ Assomption, Montréal, Québec, Canada

Anthracyclines such as daunorubicin and doxorubicin, are a group of anticancer molecules used since 1960 for the
treatment of a wide variety of cancers including leuke-mia, lymphoma and ovarian cancers. However, the efficiency
of anthracyclines varies de-pending on the cancer type and its genetic make-up. We recently showed that variation
in the expression of the SLC22A1 protein (OCT1) influences the uptake of the anthracy-cline daunorubicin. Thus, we
hypothesized that OCT1 activity could regulate the response to anthracyclines. To test our hypothesis, we created
model cell lines carrying disruption of the OCT1 gene using the CRISPR/Cas9 technology. We developed a new
antibody tar-geting a specific 17-amino acid peptide of OCT1 and we are in the process to show that the CRISPR-
OCT1 deleted cells do not express OCT1. We expect that these octl knockout cells to display reduced daunorubicin
uptake and therefore will show resistance to the drug. In addition, we will perform proliferation assays to show that
suppression of OCT1 may lead to increased proliferation, as documented for other organic cation transporters.
Evidence from our laboratory indicates that downregulation of one transporter may lead to the upregulation of
others. As such, we will perform RNA-Seq to assess the effect of OCT1 deletion on the expression of other
transporters. We anticipate that these data may provide alternative transporters to execute anthracycline uptake in
the event that OCT1 is defective.
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RPA EXHAUSTION AS A NOVEL EXPLANATION FOR INCREASED UV-INDUCED
GENOTOXICITY IN DNA POLYMERASE ETA-DEFICIENT CELLS
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(1) Centre de Recherche de I'Hopital Maisonneuve-Rosemont - Montréal

Introduction: DNA polymerase eta (pol n) is essential for mitigating the genotoxic effects of sunlight by performing
accurate bypass of UV-induced pyrimidine dimers. Following UV irradiation, cells derived from pol n-deficient, skin
cancer-prone Xeroderma pigmentosum-variant (XPV) patients (i) are exquisitely hypermutable (ii) are profoundly
sensitive to cell death

(in the presence of caffeine) and (iii) exhibit high levels of DNA replication stress.

We recently showed that pol n-knockout cells exhibit massive recruitment of Replication Protein A (RPA) to
chromatin post-UV. We hypothesize that this effectively sequesters the nuclear pool of RPA (“RPA exhaustion”),
thereby limiting the availability of this multifunctional factor to perform its various essential roles in processes that
maintain genomic stability.

Methods and Results: Using multiple pol n-deficient cultured cell models, we will directly test our expectation that
mitigation of RPA exhaustion by ectopic overexpresssion of this factor will rescue characteristic deleterious
phenotypes associated with XPV disease, such as.

1- Increased UV mutagenesis (HPRT forward mutation assay)

2- Increased UV sensitivity (clonogenic survival)

3- Delayed DNA synthesis (DNA fiber analysis, cell cycle analysis of propidium iodide stained cells)

4- Impaired replication stress response (evaluation of S phase checkpoint-associated markers eg. gamma-H2AX).

Conclusion and Relevance: We expect to reveal RPA exhaustion during UV-induced replication stress as an important
cause (i) of deleterious phenotypes associated with genomic instability in pol n-deficient cells, and as such (ii) of the
exquisite sensitivity of XPV patients to skin cancer development.
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NPM and NPM-MLF1 interact with the NuRD complex and impose its differential
recruitment to genes
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(1) Centre de recherche de I’'h6pital Maisonneuve Rosemont (CRHMR)

Introduction: Nucleophosmin (NPM) is mutated in one third of acute myeloid leukemia (AML) and is characterized
by its aberrant cytoplasmic localization (NPMc+). NPM can also undergo chromosomal translocations, including the
NPM-MLF1, which is detected in myelodysplastic syndrome (MDS) and in ~1% of AML. NPM is reported to influence
different mechanisms including gene regulation. The aim of my project is to define how NPM regulates gene
expression and determine the effect of NPM-MLF1 on genes regulated by NPM.

Methods and Results: NPM and NPM-MLF1 complexes were purified in K562 cells by tandem purification. Interaction
partners were identified by MS/MS and confirmed by IP. We found that NPM and NPM-MLF1 interact with the
chromatin remodelling complex NuRD.

Using Ampli-sequencing assay, we identified genes dysregulated by the KD NPM and further characterized genes
also modulate in NPMc+ AML cells, such as SPARC.

ChlIP assay, provided us with the evidence that NPM and NPM-MLF1 can be recruited to specific genes along with
NuRD.

To determine the biological importance of the interaction between SPARC and NPM, we performed a rescue
experiment in the erythro-myeloid progenitor cell line K562 whereby SPARC was knocked-out and NPM was
knocked-down. This double deletion induced the erythroid differentiation and reduced the invasive capacity of the
cells.

Conclusion: Thus, NPM and NPM-MLF1 interact with NuRD to modulate transcription. Our results also suggest that
in the absence of nuclear NPM (like in NPMc+ AML), SPARC downregulation facilitates hematopoietic cell
differentiation. This study provides novel information for the development of new therapies.
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NOTCH SIGNALING DAMPENS CD8 T CELL EXHAUSTION DURING CHRONIC
INFECTION
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(1) Maisonneuve-Rosemont Hospital Research Center ; (2) Department of Microbiology, Immunology and
Infectiology, University of Montreal (3) Department of Medicine, University of Montreal.

During chronic infection and cancer, the persistence of the antigenic and inflammatory signals leads to progressive
acquisition of inhibitory receptors expression (IR) (PD-1, CD160, Lag-3, 2B4, etc.) by antigen-specific CD8 T cells
leading to decreased T cell functionality. During chronic response, two subsets of CD8 effector T cells are generated,
the progenitor pool (PD-1intT-bethi and Eomeslo), which gives rise to the terminal progeny (PD-1hiT-betlo and
Eomeshi). Exhausted CD8 T cells can regain functionality by blocking the interaction of IRs, such as PD-1, with their
ligands. However, PD-1/PDL1 blockade will only reinvigorate cells expressing intermediate level of PD-1 (PD-1int). It
is well known that the signals that are given by the CD4 T helper cells are crucial to support the CD8 T cell response
during chronic infection. Indeed, depleting CD4 T helper cells in mice leads to very severe CD8 T cell exhaustion. In
this setting, CD8 T cells are terminally differentiated, express higher levels of IRs and have compromised
functionality, leading to impaired viral control. We recently showed that Notch signaling controls CD8 T cell
differentiation during acute response. Notch receptor expression is induced on T cells by TCR signaling and cytokines
while inflammation induces expression of Notch ligands on dendritic cells and stromal cells. We postulated that, in
chronic infection, where TCR stimulation and inflammation are persistent, Notch signaling would influence CD8 T
cell exhaustion. To elucidate the role of Notch signaling in CD8 T cell exhaustion, we infected wild type mice or mice
in which only mature CD8 T cells are deficient for Notch1/2 expression with lymphocytic choriomeningitis virus clone
13, which establish a chronic infection. Following infection, Notch-deficient virus-specific CD8 T cells express higher
levels of IRs and produce less cytokines and granzyme B when compared to Notch-sufficient CD8 T cells at day 15
and 30 post-infection. Moreover, Notch-deficient effectors preferentially differentiate into the terminal-progeny
subset at the expense of the progenitor subset. As a consequence, Notch-deficient exhausted CD8 T cells cannot be
reinvigorated following PD-1/PDL-1 blockade and cannot properly control viral load. Interestingly, overexpression of
the activated form of Notchl leads to lower expression of PD-1. Preliminary data suggest that the Notch signaling
pathway prevents CD8 T cell exhaustion by sensitizing the virus-specific CD8 T cell to the signals that are given by
the CD4 T helper cells during the course of infection. Manipulation of Notch signaling may provide a unique
opportunity to improve CD8 T cell response during chronic infection and cancer.

Funded by the Canadian Institutes of Health Research
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Numerical Simulation of a Novel Laser-assisted Method Enabling Multiscale Bio-
printing
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(1) Centre de Recherche Hopital Maisonneuve-Rosemont (2) Department of Mechanical, Industrial and Aerospace
Engineering, Concordia University, Montreal, Canada (3) Department of Ophthalmology, Faculty of Medicine,
University of Montreal, Montreal, Canada

Three-dimensional (3D) bio-printing has emerged as one of the most influential application of printing technologies,
aiming to address the increased demand for living constructs with long term mechanical and biological stability
suitable for transplantation and drug screening applications. Currently, an open challenge in the laser bioprinting
field is the fabrication of living constructs of biologically relevant size (~cm3) with micrometric resolution, i.e.,
multiscale printing. The paper proposes a novel laser-assisted method that enables multiscale printing of 3D
constructs. The bio-printing principle involves a sequence of mechanisms: i) nanosecond (ns) pulsed laser (t = 6 ns,
A = 532 nm) interaction with liquid, ii) cavitation, iii) bubble dynamics, iv) fluid structure interaction, and v) jet
dynamics. We used a multiphysics simulation software (COMSOL) to numerically simulate the involved mechanisms.
To calculate laser-induced bubble dynamics in a closed chamber, we solved the Rayleigh—Plesset differential
equation coupled to a modified Tait equation of state, which accounts for the pressure increase in the chamber
because of the laser-induced bubble expansion. We considered 20% conversion of the laser pulse energy to bubble
energy, which is a value well documented in the literature. We applied the calculated spatiotemporal dynamics of
the bubble boundary as a moving wall to calculate fluid-membrane interaction and the resulting membrane velocity.
The membrane velocity profile was then applied to a two-phase flow model to simulate the bio-ink ejection
dynamics. We will present the dependence of the jet-dynamics on various key experimental conditions, including
liquid rheological properties (dynamic viscosity: 0.89-26.85 mPa-s, density: 996.89-1190.4 kg/m3, laser energy: 5-
500u). Finally, we will present an optimization study aiming to reproducible and controllable printing of bio-ink
drops with the following characteristics: ejection velocity 5-50 m/s, volume 0.05-30 nL, at the kHz repetition rate
regime. Our results demonstrate reliable high-resolution bio-printing for an extended bio-ink viscosity range,
representing a model bio-ink that is currently impossible to print using a single conventional bio-printing technology.



Session Affiche AM 4 Affiche 29

Investigating the transcriptional role of DEPTOR in the context of IDH1/2
mutations
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(1) Département de Biochimie et Médecine Moléculaire, Université de Montréal. (2) Chromatin Structure and
Cellular Senescence Research Unit, Maisonneuve-Rosemont Hospital Research Center

Metabolic defects in the tricarboxylic acid cycle (TCA) are rising to be a major hallmark of cancers. Isocitrate
dehydrogenase 1 and 2 (IDH1/2) mutations are very prevalent in many leukemias and gliomas. These alterations
target specific arginine residues (IDH1 arg132 and IDH2 arg140 or 172) and lead to neomorphic mutations allowing
IDH1/2 to convert alpha-ketoglutarate (a-KG) to R-2-hydroxyglutarate (R-2HG) and in consequence, accumulation of
this new metabolite. Due to the very similar structure of R-2HG to alpha-KG, this oncometabolite has the propriety
to inhibit alpha-ketoglutarate-dependent enzymes such as the TET family as well as the Jumoniji lysine demethylase
family. IDH1/2 mutations were shown to play a role in DEPTOR stability through KDM4A disruption. Cell fractionation
assay has shown that DEPTOR also localizes in the nucleus as well as the cytoplasm. Moreover, immunoprecipitation
experiments have shown that DEPTOR associates to histone H4 and H3 suggesting a transcriptional role for DEPTOR.
The objective of this project is to investigate the transcriptional role of DEPTOR in the context of IDH1/2 mutation.
This will be done by 1) determining the role of DEPTOR’s transcriptional activity 2) investigating the effect of
DEPTOR's targets in the context of IDH1/2 mutations. The first aim is to determine the transcriptional role of
DEPTOR. Preliminary data has shown that DEPTOR binds to histones suggesting a novel role for DEPTOR in
transcription. To elucidate DEPTOR’s transcriptional role, we plan to perform ChIP-seq and RNA-seq on DEPTOR-
depleted Hela cells using shRNA to narrow down potential dysregulated pathways in the absence of DEPTOR. To
determine other associated members of DEPTOR transcriptional complex, BiolD experiments will be performed to
identify putative interacting partners. The second aim will be to determine the effect of IDH1/2 mutations on
DEPTOR transcriptional targets. To elucidate these effects, HeLa and normal human astrocytes (NHA) cells will be
treated with R-2HG and levels of DEPTOR target genes assessed by Western blot and RT-gPCR. Exploring DEPTOR’s
transcriptional capacity will allow us to find novel pathways involved in cancer pathogenesis, and potentially identify
novel therapeutic targets to treat IDH1/2-mutated cancers.
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DIFFERENTIATION OF HUMAN PLURIPOTENT STEM CELLS INTO CONE
PHOTORECEPTORS FOR RETINAL DEGENERATIVE DISEASE MODELING
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(1) Centre de recherche — Hopital Maisonneuve-Rosemont (CRHMR); (2) University of Washington.

Macular degenerations (MDs) are retinal disorders affecting millions of people worldwide. Photoreceptors (PRs), the
specialized cells involved in phototransduction, progressively degenerate leading to vision loss. MD is observed in
many ciliopathies such as Meckel-Gruber (MKS), Retinitis Pigmentosa and Bardet-Bied| (BBS) syndromes. Currently,
there is no model or treatment available, making MDs incurable. We recently reported a method to differentiate
human induced Pluripotent Stem cells (iPSc) into cone PRs. Our goal is to use this method, patient-specific iPSc, and
gene editing technologies to model retinal diseases.

We identified the causing mutations and generated iPSc from BBS (BBS10) and MKS (TMEMG67) patients as well from
healthy volunteers. IPS ctrl cells maintained for 60 days in differentiation media, spontaneously organize in a
polarized, multi-layered tissue with more than 80% of cells expressing cone-PR markers. These “cones-sheets” shows
the formation of Inner Segment, Connecting Cilium (CC) (positive for RPGR and RP2), and Outer Segment (OS)
(positive for PNA and S-OPSIN). MKS PRs were characterized by the swelling of the OS (PNA staining) and the
formation of large cytoplasmic aggregates containing RPGR. BBS PRs had poor OS formation and RPGR localization
confined around the nuclei, as the migration to CC was totally lost.

Conclusion and Relevance: This work is a proof of principle that retinal diseases modeling using patient-specific iPSc
is possible and it also opens new insights towards the cure of MDs.

&
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Analyse économique du programme de dépistage de la Rétinopathie Diabétique
(RD) par la téléophtalmologie
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(1) Hopital Maisonneuve-Rosemont, (2) Université McaGill

But de I’étude: L'une de ses complications les plus fréquentes du diabéte sucré, dit de type2, est la rétinopathie
diabétique (RD), qui est la principale cause de cécité chez les personnes de 20 a 65 ans, la population active, d’ou
I'importance de détecter son apparition au plus vite. L'examen classique de dépistage de la RD chez un patient a
risque comprend I'acuité visuelle et une dilatation par I'infirmiéere, ainsi qu’un OCT (optical coherence tomography)
par un photographe avant d’étre vu par I'ophtalmologiste spécialiste de la rétine. Les frais alloués au systéme de
santé ne permettent pas a tous les patients diabétiques d’étre vus par un ophtalmologiste a la fréquence
recommandée par I'association canadienne pour le diabéte et la société canadienne d’ophtalmologie. Sachant que
la perte de vision associée aux complications du diabete est réduite chez les patients qui ont accés au niveau de
soins recommandé, il est primordial de trouver une solution.

Méthode : Notre étude aura lieu dans le département d’ophtalmologie de I’hdpital Maisonneuve-Rosemont intégré
au CIUSSS de I'Est-de-Ille-de-Montréal ol a été installé récemment une stratégie de dépistage de la RD, la
téléophtalmologie. Elle transfert par le biais de technologies de télécommunication, une photo du fond d’ceil prise
a I'aide d’une caméra non mydriatique et un OCT prise par le photographe, a une infirmiere formée pour évaluer la
présence de RD ou autre complication. Un rendez-vous avec le rétinologue est donné seulement en cas d’urgence
due a une menace de RD ou autre suspicion nécessitant leur avis.

Résultats: Nous voulons mesurer I'impact de I'installation du programme de télémédecine sur I'acces aux patients,
I'utilisation des ressources médicales et les colts. Nous voulons déterminer la concordance entre I’évaluation par
I'infirmiere et le diagnostic du médecin ophtalmologiste spécialiste de la rétine afin de valoriser les ressources
infirmiéres pour le dépistage et apporter des arguments pour changer la perspective des médecins. Nous voulons
mesurer la sensibilité de sa mise en place et évaluer le rapport colt-efficience du dépistage par la téléophtalmolgie
en milieu hospitalier par rapport au systeme traditionnel.

Conclusion: Plus d’évidences sont nécessaires au Canada afin de convaincre les services de santé du potentiel de
I'installation des services de téléophtalmologie pour le dépistage de la RD. Sa mise en place pourrait permettre des
examens plus fréquents pour les patients diabétiques a risque et le remplacement de la visite chez I'ophtalmologiste
par I'évaluation de l'infirmiere, dans la plupart des cas. De plus, il pourrait couter moins cher que le dépistage
classique et ainsi alléger le fardeau socioéconomique du systeme de santé.



Session Affiche PM 1 Affiche 32

Neuropilin-1-Expressing Microglia Are Implicated in the formation of choroidal
neovascularization in AMD.
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Purpose:

Neuropilin-1 (NRP1) is a transmembrane receptor mostly recognized for its role in neuronal and vascular guidance
and as a coreceptor for VEGF165. A genetic variation in NRP1 is associated with decreased response to ranibizumab,
indicating that NRP1 plays a role in wet age-related macular degeneration (AMD). Since NRP1 is expressed by
myeloid cells, we sought to determine the function of myeloid-specific NRP-1 in the pathogenesis of wet AMD.

Methods:

We quantified with ELISA the levels of SEMA3Aand VEGF-A in the vitreous of wet AMD patients and control patients.
We knocked out myeloid-specific NRP1 by crossing LysMcre mice with Nrp-1 floxed mice. LysM-Cre-Nrp1+/+, LysM-
Cre-Nrp1fl/fl and C57BL/6J WT mice are subjected to laser-induced choroidal neovascularization (CNV). CNV was
evaluated ex vivo in flat mounted sclera-choroid-RPE cell complexes. gPCR served to analyze the inflammatory
profile (II-1B, 1I-6 and Tnf-a) and the induction of several NRP ligands (Sema3a, Vegf-a, Tgf- B, and Pdgf-B) in choroids
and retina on several timepoints (3,7,10, and 14 days post laser). NRP-trap was administered intravitreally after laser.

Results:
SEMA3A and VEGF-A were significantly increased in AMD patients compared to control.

CNV was decreased 30% in LysM-Cre-Nrp1fl/fl mice 14 days post laser compared to the control LysM-Cre-Nrpl+/+
mice. Tgf-B and Vegf-a were significantly upregulated 7 and 10 days post laser compared to naive choroids. The
expression of the ligands Sema3a and Pdgf-B was not noticeably increased in either the choroid, or the retina.
Remarkably lasered choroids from LysM-Cre-Nrp1fl/fl, had a significantly increased inflammatory profile compared
to controls.

To further test our hypothesis we injected a NRP-trap in lasered animals and evaluated CNV, showing a reduction of
37%.

Conclusions:

NRP1 ligands are implicated in the formation of CNV. Cell-specific knockout of Nrp-1 in the myeloid cell lineage
reduces the formation of CNV in the presence of an increased inflammatory profile. Therefore, Nrpl may be a
promising drug target for neovascular diseases in the eye.



Session Affiche PM 1 Affiche 33

Modulation of RPA Availability by DNA Replication Stress Is a Determinant of
Chemosensitivity in Ovarian Cancer Cells
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(*) Equal contributions, (&) Co-corresponding authors, (1) Centre de Recherche Hopital Maisonneuve-Rosemont,
(2) Programme de Biologie Moléculaire, Université de Montréal, (3) Centre de recherche sur le cancer, Université
Laval, (4) Département d'ophtalmologie, Université de Montréal, (5) Centre de Recherche du Centre Hospitalier de
I'Université de Montréal, (6) Département de Médecine, Université de Montréal

Intrinsic/acquired resistance to cisplatin is a primary hurdle to treatment of high grade serous ovarian cancer
(HGSOC). Cisplatin selectively kills tumour cells by inducing DNA crosslinks that block replicative DNA polymerases.
Single-stranded DNA (ssDNA) generated at resulting stalled replication forks (RFs) is bound and protected by
heterotrimeric Replication Protein A (RPA). RPA-ssDNA then serves as a platform for activation/recruitment of
replication stress response factors. Cells presenting defects in this response are characterized by unscheduled DNA
replication origin firing and/or defective processing of stalled RFs, leading to extensive ssDNA formation and
excessive RPA recruitment. This eventually exhausts the available pool of RPA, which (i) inhibits RPA-dependent
processes such as nucleotide excision repair (NER) and (ii) causes catastrophic failure of blocked RFs. Here, we
investigated the influence of RPA exhaustion on chemosensitivity using a panel of human HGSOC cell lines. Our data
reveal a striking correlation among these cell lines between cisplatin sensitivity and the inability to efficiently repair
DNA via NER specifically during S phase. We show that such NER defects are attributable to RPA exhaustion arising
from unscheduled activity of DNA replication origins during replication stress. Our data further demonstrate that
reduced RPA availability in cell lines exhibiting high cisplatin-sensitivity promotes Mrell-dependent degradation of
nascent DNA at stalled RFs. Strikingly, defective S-phase NER, replication fork instability, and cisplatin sensitivity
could all be rescued by ectopic overexpression of RPA. Our findings indicate that multiple consequences of RPA
exhaustion collectively represent a major determinant of cisplatin sensitivity in human HGSOC cell lines.
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The response of CD8 T cells to antigenic stimulation is controlled by their
endogenous circadian clock
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(2) Douglas Mental Health University Institute, McGill University, Montreal, Quebec H4H 1R3, Canada

Circadian clocks control various aspects of the immune system in mammals but their role in the adaptive immune
response remains poorly defined. Our previous work showed that the CD8 T cell response to vaccination with
dendritic cells loaded with the OVA peptide (DC-OVA) varies according to the time of day. In this study, we have
identified the clock involved in the in vivo CD8 T cell response and have started to uncover how the circadian clock
affects this response. Using Kb-OVA tetramer staining, we found that the higher expansion of OVA-specific CD8 T
cells in response to DC-OVA vaccination done in the middle of the day is abolished when CD8 T cells are deficient for
the essential clock gene Bmal1l. Similarly, the rhythm of cytokine production by CD8 T cells was abolished. Moreover,
the observed rhythm impacts the ability to control an infectious challenge (by Listeria monocytogenes) as shown by
a day/night variation in bacterial load in WT but not CD8 T cell-specific Bmall KO mice. In contrast, the rhythm of
CD8 T cell response was not affected when Bmall KO DCs were used to vaccinate mice, confirming the role of the
CD8 T cell clock in this rhythm. To assess whether the circadian clock affected the magnitude of the CD8 T cell
response by modulating the affinity of the T cells recruited in the response, we measured CD8 T cell sensitivity to
restimulation with various doses of OVA peptide. A stronger T cell expansion in response to antigen presentation
correlated with an increased EC50, suggesting that the CD8 T cell clock acts by recruiting CD8 T cell clones bearing
TCR with different affinities for the antigen. In conclusion, the CD8 T cell clock is essential for the rhythm of the CD8
T cell response and affects the affinity of the antigen-specific CD8 T cell response.

bAaOd2



Session Affiche PM 1 Affiche 35

A novel method for the measurement of Pulsatile choroidal blood flow based on
video-rate OCT imaging and automated segmentation of the choroid
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(1) Maisonneuve-Rosemont Hospital Research Center, Montreal, QC (2) Ophthalmology Department, University of
Montreal, Montreal, QC

Introduction

Over the years, a variety of non-invasive techniques have been developed to allow the measurement of blood flow
in living human eyes. However, none of the existing techniques has yet been adopted in clinical practice due to their
limitations and lack of standardization. Moreover, no reliable technique is currently available to measure the
pulsatile choroidal blood flow (PCBF). We propose a novel method based on video-rate OCT imaging and automated
segmentation to measure the pulsatile component of choroidal blood flow in vivo, and demonstrate its repeatability.

Methods

Adapted from our earlier work (Beaton et al. (2015)), this method uses video-rate OCT with enhanced depth imaging
and automated segmentation of the choroid to measure the pulsatile choroidal volume change. Imaging is carried
out at the fundus for less than a minute at 7 Hz. In each frame, choroidal thickness (CT) is measured by a
segmentation algorithm based on graph cuts using an edge-probability weighting scheme. The algorithm computes
the CT change corresponding to choroidal filling over the time-series and subsequently derives the pulsatile choroidal
volume change through an approximate model of the eye.

Fifty-eight subjects were recruited from the Maisonneuve-Rosemont Hospital and PCBF was measured twice in one
eye within the same session and by a single examiner. Repeatability was assessed using the Bland-Altman plot and
Intraclass correlation coefficient as calculated with SPSS.

Results

Two measurements of PCBF were successfully obtained for each eye using our technique. The average measures ICC
for choroidal volume change was 0.929, 95% Cl [0.881, 0.958], showing good to excellent repeatability. The Bland-
Altman plot and Pearson coefficient (r=0.840, p<0.001) showed agreement and a strong correlation respectively
between intra-session measurement of OR in all examined eyes.

Conclusion

This study confirms the high repeatability of pulsatile choroidal blood flow measurements obtained with our optical
method, allowing further investigation of blood flow in ocular diseases such as glaucoma and AMD.
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BMP9/AIk1 signaling prevents hyperglycemia-induced vascular permeability
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(4)Department of Ophthalmology (5)Université de Montréal-Maisonneuve-Rosemont Research center

Objectives: Diabetic macular edema (DME) is a major cause of visual impairment in diabetic retinopathy. It is caused
by blood-retinal barrier breakdown that leads to vascular hyperpermeability. Current therapeutic approaches consist
of retinal photocoagulation or targeting Vascular Endothelial Growth Factor (VEGF) to limit vascular leakage.
However, long-term intravitreal use of anti-VEGFs are associated with potential safety issue, and the identification
of alternative regulators of vascular permeability may provide safer therapeutic options. The vascular specific Bone
Morphogenetic Protein (BMP) receptor Activin-like kinase receptor type | (ALK1) and its circulating ligand BMP9 have
been shown to be potent vascular quiescence factors, but their role in the context of microvascular permeability
associated with hyperglycemia has not been evaluated.

Approach and results: We investigated Alkl signaling in hyperglycemic endothelial cells, and assessed whether
BMP9/AIk1 signaling could modulate vascular permeability. We show that high glucose concentrations impair Alk1
signaling, both in cultured endothelial cells and in a Streptozotocin (STZ) model of mouse diabetes. We observed
that Alk1 signaling participates in the maintenance of vascular barrier function, as Alk1 haploinsufficiency worsens
the vascular leakage observed in diabetic mice. Conversely, sustained delivery of BMP9 by adenoviral vectors
significantly decreased the loss of retinal barrier function in diabetic mice. Mechanistically, we demonstrate that
Alk1 signaling prevents VEGF-induced phosphorylation of VE-cadherin and induces the expression of Occludin, thus
strengthening vascular barrier functions.

Conclusions: From these data, we suggest that by preventing retinal vascular permeability, BMP9 could serve as a
novel therapeutic agent for DME.
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Design, fabrication and validation of miniaturized optical fiber-based intraocular
distal sensors
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(1) Research Center, Maisonneuve-Rosemont Hospital, Montreal, Quebec, Canada. (2) Biomedical Engineering
Institute, University of Montreal, Montreal, Quebec, Canada. (3) Department of Ophthalmology, University of
Montreal, Montreal, Quebec,

Canada.

Introduction: Certain intraocular interventions demand manipulation of surgical instrumentation (i.e., micro-cutters,
micro-forceps, cannulas) in close proximity to and/or within the retinal layer, thereby risking injury to this delicate
tissue. Our research is focused on the development and validation of miniaturized optical fiber-based distal sensors
(diameter: 0.125 mm), which can be integrated with such intraocular surgical tools and provide real-time
intraoperative feedback of their distance in respect to the retina. Those systems can improve surgeons’

intraoperative decision making during challenging intraocular manoeuvres.

Methodology: We employed commercial optical fiber components to fabricate the miniaturised intraocular distal
sensors, including a single mode fiber (SMF), a coreless fiber (CF) and a gradient index (GRIN) fiber. We sought the
design of a distal sensors with an optimum detection window ranging from 50 pm to 200 um. Therefore, we
employed a modelling approach based on matrix formulation of Gaussian optics to select the length of each optical
component. The fiber components were appropriately spliced and polished to form distal sensors with forward or
side measuring capabilities. Optimized distal sensors were glued on model surgical tools and used to control their
position in respect to the retina of a surgical practice eye (Phake-i, Retinal Layer Model). The distance read-out setup
consisted of a built-in Fourier Domain OCT (FD-OCT) system and a built-in LabVIEW algorithm. We used a motorized
translation stage to approach the model surgical tool / distal sensor assembly to the phantom retina. The validation
test consisted in using the real-time feedback of the distal sensor to activate a forced stopping of the approaching
at a pre-targeted clinically relevant distance (50 um -200 pum).

Results: The developed intraocular distal sensor enabled 100% stopping triggering efficacy and specificity (N=40).
The stopping triggering errors lied from 5 um to 18 um for the examined distance range, which are insignificant for
implementing clinical applications. We tested approaching speeds from 0.4 mm/s to 4.4 mm/s, covering the range
of measured values in clinical practice (i.e., ‘fast’ and ‘slow’ surgeons). We observed an insignificant dependence of
the stopping accuracy on the approaching speed. Ongoing research is directed towards the in-vivo application of the
developed distal sensor for enhancing the safety of challenging vitreoretinal surgical manoeuvres.
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L'INTERLEUKINE-1B JOUE UN ROLE MAJEUR DANS LA MORT DES
PHOTORECEPTEURS DANS UN MODELE DE LUMIERE BLEUE DE DEGENERESCENCE
MACULAIRE LIEE A L'AGE..
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1. Department of Ophthalmology, Hopital Maisonneuve-Rosemont Research Centre, Montréal, QC, Canada.

2. Department of Pharmacology, CHU Sainte-Justine Research Centre, Montréal, Qc, Canada.

La dégénérescence maculaire liee a I'age (DMLA) est I'une des principales causes de perte de vision
sévére chez les personnes agées dans le monde. Deux types de DMLA sont cliniquement reconnus. La
DMLA séche se caractérise par la formation de dépbts extracellulaires appelés drusen, ainsi que par la
dégénération de I'épithélium pigmentaire rétinien (EPR) et la mort des photorécepteurs, alors que la DMLA
humide est caractérisée par une néovascularisation choroidienne. Le développement de nouvelles
alternatives thérapeutiques pour prévenir la progression de la DMLA a un stade précoce est encore
nécessaire. Des observations récentes ont montré que les cytokines pro-inflammatoires sécrétées par les
cellules immunitaires contribuent a la pathogénése de la DMLA. Des taux élevés de l'interleukins-1 II-1 B )
ont été détectés dans les yeux des patients atteints de DMLA. L'll-1 PBest une cytokine pro-inflammatoire
clé impliquée dans la médiation de I'apoptose dans les cellules précurseurs neuronales. L'objective de cette
étude est de caractériser le réle de I'll-1 fdans un modéle de lumiére bleue qui mimique la phase initiale
de la DMLA seche. Les niveaux de 'ARNm de I'll-1 font été élevés dans le complexe RPE/choroide chez
les souris exposées a la lumiére bleue. Les expériences de I'immunofluorescence ont révélé une infiltration
des cellules positives au F4/80 (marqueur des cellules microgliales et des macrophages) dans l'espace
sous-rétinien chez les souris exposées a la lumiére bleue et cette infiltration était réduite chez les souris
traitées avec un ligand biaisé du récepteur de I'lL-1, appelé rytvela (101.10). L'immunoréactivité de I'll-1 3
était associée avec celle de F4/80 sur des montages a plat de la couche nucléaire externe (qui correspond
au photorécepteurs). De plus, I'essai TUNEL a montré que rytvela prévient I'apoptose des photorecepteurs
ches les souris exposées a la lumiere bleue. Ces résultats montrent que I'lL-1 Foue un réle majeur dans
l'inflammation et la mort des photorécepteurs dans un modele de DMLA.
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Regulation of DNA double strand break repair by SUMOylation
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(1) Maisonneuve-Rosemont Hospital Research Center, Department of Medicine, Université de Montréal, Montréal,
QC, Canada H1T 2M4 (2) Genome Stability Laboratory, Laval University Cancer Research Center, Hotel-Dieu de
Québec (Centre Hospitalier Universitaire de Québec), Québec, QC, Canada G1R 2J6

Our genomic material can be damaged by various genotoxic agents causing gene mutation, deletion, duplication or
rearrangement and these events contribute to cancer development. Different signaling and repair pathways actin a
highly coordinated manner to restore genomic integrity. SUMOylation is a post-translational modification allowing
the covalent attachment of SUMO proteins on several cellular factors including DNA damage and repair proteins.
This modification involves the concerted action of El-activating, E2-conjugating and E3-ligating enzymes.
SUMOylation is a reversible modification that involve the action of nine SUMO proteases. Recent studies have shown
that SUMO proteases are involved in DNA damage/repair, but their exact roles and mechanisms of action are still
unclear. Here, we aim to define how SUMO proteases regulate DNA double strand break (DSB), a pathway that
known to involve several SUMOylation events.

We conducted loss-of-function studies of SUMO proteases by performing RNAi for individual proteases. We
analysed BRCA1 and 53BP1 for their ability to assemble ionizing radiation-induced foci (IRIF), which are marker for
DSB repair by homologous recombination and non-homologous end-joining, respectively. Our results identified
USPL1 a candidate for regulating DSB repair.

We will next purify USPL1-interacting partners and substrates using proteomics approaches. Our findings will
elucidate the role of USPL1 and SUMO proteases in DSB repair and might help identifying specific cancer cell
weaknesses that can be potentially exploited for novel therapeutic strategies.
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Targeted clearance of senescent cells towards improving cancer therapy
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(1) Centre de recherche de I'H6pital Maisonneuve-Rosemont (CRHMR),Montréal, Qc. (2) Département de
biochimie, (3) Département de biologie moléculaire, (4) Département de microbiologie et immunologie et (5)
Département de médecine, Université de Montréal, Qc. (6) Department of Chemistry, Center for Molecular
Discovery (BU-CMD), Boston University, MA. (7) Department of Biochemistry, McGill University, Montreal, QC. (8)
Lady Davis Institute for Medical Research / McGill University, Montréal, Qc.

Radiotherapy and chemotherapeutic agents target proliferating cells in a non-specific manner, triggering cellular
senescence in both normal and cancer cells. Cellular senescence constitutes a general stress response induced by
various intrinsic or extrinsic physiological insults including oxidative stress, oncogene activation, telomere
dysfunction, and cancer therapy. Senescent cells remain metabolically active but are refractory to mitogenic signals.
Although the senescence program blocks the proliferation of potentially transformed cells, the secretion of
numerous pro-inflammatory cytokines, growth factors and metalloproteases (called the Senescence-Associated
Secretory Phenotype or SASP) by senescent cells is deleterious for the surrounding tissues. Accumulation of
senescent cells persists following anti-cancer therapy, favoring both local and systemic inflammation and
contributing to the adverse effects of therapy including bone marrow suppression, cardiac dysfunction, cancer
recurrence and fatigue. Furthermore, accumulation of senescent cells has been shown to promote stemness as well
as to stimulate angiogenesis and metastasis. Hence, cell death induction of senescent cells in an engineered mouse
model prevented the detrimental effects of chemotherapy. Here we propose to characterize, both in vitro and in
vivo, a novel family of senolytic compounds (a chemical triggering cell death of senescent cells specifically while
sparing proliferative cells) in order to alleviate the secondary adverse effects and improve efficacy of anti-cancer
therapy.

Despite the presence of DNA damage and oxidative stress, elevated levels of the anti-apoptotic proteins of the BCL2
family provide senescent cells with an intrinsic resistance to apoptosis. Expression of some of these anti-apoptotic
proteins relies on the translation initiation factor elF4A. Here we show that inhibition of elF4A functions using small
molecules of the rocaglate family triggers cell death in senescent cells while sparing proliferative cells. We further
demonstrate that rocaglates decrease Bcl-xL and Bcl-w levels under conditions that trigger apoptosis in DNA
damage-induced senescent cells. We now intend to characterize the molecular pathways responsible for the
rocaglate-mediated apoptosis induction in senescent cells and to validate the senolytic potential of rocaglates in

vivo.

We expect our study to provide a proof of concept for the use of new senolytic drugs in combination with existing
treatment options to improve the efficiency of anticancer therapy and dampen the burden of therapy-associated
secondary effects on patients.
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Differences in self-reactivity mark CD4 T cell populations with distinct effector
functions
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(1) Department of Microbiology, Infectious Diseases and Immunology, Université de Montréal (2) Department of
Physiology, McGill University (3) Department of Medicine, Université de Montréal

CD5, a negative regulator of T cell receptor (TCR) signals, is a cell surface protein whose expression reflects the self-
reactivity of the TCR for self-peptide. Recent studies have shown that CD5lo versus CD5hi T cells differentially
respond to foreign antigen in primary and recall responses and may also have biased differentiation potential. Within
the CD4 T cell lineage, in particular, evidence points to the preferential recruitment of CD5hi CD4 T cells into the
memory compartment and biased regulatory T cell development. However, the extent to which CD5 levels influence
T cell differentiation, effector cytokine production and T cell persistence is not clear. Here we show that ex vivo
activated murine CD5lo CD4 T cells produce relatively greater amounts of the Th1 cytokine IFNy compared to their
CD5hi counterparts. Further, antigen-specific polyclonal CD5lo CD4 T cells also display increased cytokine production
including IFNy, IL-2 and TNF-a, at the peak of the immune response to a number of acute antigen challenges.
Mechanistically, this differential cytokine production is independent of TCR affinity as adoptively transferred TCR
transgenic CD5lo CD4 T cells also produce more cytokines compared to their CD5hi counterparts during acute
antigen challenge. Our ongoing studies aim to utilize acute and chronic infection models to determine differences in
activation kinetics and, in turn, the persistence of CD5lo and CD5hi CD4 T cells which may account for the observed
differences in their effector functions. Thus, our studies shed new light on the differential contribution of CD4 T cells
with distinct self-reactivity towards host protective immunity.
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La signalisation Alk1l entraine la normalisation des vaisseaux sanguins tumoraux
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1-Centre de Recherche de I’'H6pital Maisonneuve-Rosemont, Montréal, Qc, Canada; 2-Département de Biologie
Moléculaire, Université de Montréal, Montréal, Qc, Canada; 3-Département de Microbiologie, infectiologie et
immunologie, Université de Montréal, Montréal, Qc, Canada;4-Département de Biochimie, Université de Montréal,
Montréal, Qc, Canada; 5-Département de Médecine, Université de Montréal, Montréal, Qc, Canada. 6-
Département d’Ophtalmologie, Université de Montréal, Montréal, Qc, Canada

La dissémination des cellules cancéreuses et I'inefficacité des thérapies sont exacerbées par I'immaturité du réseau
vasculaire tumoral. Alkl (Activin Receptor-Like Kinase 1) est un récepteur de la famille des TGF-B présent sur les
cellules endothéliales qui se lie avec le ligand circulant BMP9 (Bone Morphogenetic Protein 9). Lors du
développement embryonnaire, la voie Alkl entraine une quiescence et une maturation des vaisseaux sanguins et
stimule le recrutement des cellules périvasculaires. L’objectif de ce projet est d’étudier si I'activation de la voie de
signalisation Alk1 par le biais de son agoniste BMP9 conduit a une normalisation de la vascularisation tumorale,
améliorant I'efficacité des thérapies anticancéreuses. Pour répondre a cette hypothése, nous avons surexprimé
BMP9 dans les cellules Lewis Lung Carcinoma (LLC). Un ralentissement significatif de la croissance tumorale a été
observée dans le modele de xénogreffe. L'expression in vivo de BMP9 a entrainé une augmentation de la densité
vasculaire, une meilleure perfusion tissulaire ainsi qu’une amélioration de la couverture des cellules péricytaires.
Ces effets ont contribué a diminuer la perméabilité vasculaire ainsi que I’hypoxie et I'apoptose des cellules
tumorales. L'amélioration des fonctionnalités du réseau vasculaire a également eut un impact positif sur I'infiltration
et 'activation des cellules lymphocytaires au niveau tumoral. En conclusion, nous avons démontré que |'activation
de la voie Alk1/BMP9 est capable de normaliser 'angiogenése tumorale contribuant ainsi a augmenter I'efficacité
du systéeme immunitaire. A terme, cette stratégie pourrait étre utilisée pour améliorer les bénéfices thérapeutiques
de I'immunothérapie.
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Role of lkaros transcription factor in the transcription termination
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(1) Research Center of HMR, Université de Montréal

The transcription factor and tumor suppressor lkaros is essential in the development of lymphoid and myeloid cells.
The IKZF1 gene is frequently mutated or deleted in various forms of leukemia including acute lymphoblastic leukemia
(ALL). Ikaros is associated with the NuRD (Nucleosome Remodeling and Deacetylase) complex and can act as a
transcriptional repressor or activator. However, the absence of lkaros frequently changes the transcription levels of
genes targeted.

We previously reported that the lkaros-NuRD complex regulates transcription elongation by interacting with the
PTEFb elongation factor. In addition, the determination of the IKAROS interactome suggested that lkaros could also
be involved in transcription termination. Indeed, a tandem affinity purification followed by mass-spectrometry
analysis of proteins potentially associated to lkaros led to the identification of several transcription termination
factors including XRN2, TTF2, SETX, and the polyadenylation factors CPSF1-5, SYMPK and PABN1. Thus, we
hypothesized that when associated with PTEFb, the lkaros-NuRD complex also influences the termination of
transcription.

We used the murine erythroblast cells G1E2 and fetal liver cells from embryonic mice (e14.5) lkaros WT and lkaros
null (knockout -/-). Co-IP experiments performed with chromatin extracts of G1E2 cells indicated that Ikaros-NuRD
complex can interact with XRN2 and TTF2. Then, we examined by ChIPqPCR the recruitment of these proteins with
the lkaros-NuRD to KIT, TAL1 and E2F4, three well characterized lkaros target genes. The ChIPqPCR results suggest
that Ikaros-NuRD and PTEFb are facilitating the recruitment of TTF2 at the transcription start site (TSS) of these
genes. Furthermore, they also favor the recruitment of XRN2 at the transcription termination site (TTS) of TAL1 and
E2F4 genes. Finally, the preliminary investigation of the expression of these genes in G1E2 and in fetal liver cells
suggests that Ikaros can influence the transcription termination of these genes. Indeed, the absence of Ikaros results
in detection of readthrough transcripts after TTS of the genes. These results and future work will be presented.

In contrast to initiation and elongation, the control of transcription termination remains poorly understood. This
stage of the polymerase Il cycle can be disrupted in cancer and favor the abnormal regulation of tumor suppressors
and oncogenes. This project will determine whether lkaros influences the transcription termination and define the
potential effect of the leukemogenic lkaros disruptions on transcription termination of target genes.
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GSK-3 INHIBITION IS AS EFFECTIVE AS ANTI-PD-1 BLOCKADE AND OVERCOMES ICB
RESISTANCE AS COMBINED CANCER THERAPY
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(1) Division of Immunology-Oncology, Hospital Maisonneuve-Rosemont Research Center, Montreal, Canada, (2)
Department of Medicine, Université de Montréal, Montreal, Canada, (3) Leeds Institute of Cancer & Pathology, St
James’s University Hospital, Leeds, United Kingdom, (4) SCIMAP/Department of Biochemistry, Goodman Cancer
Research Center, McGill, Montreal, Canada, * equal contribution

Despite the importance of the co-receptor PD-1 in T cell immunity, the upstream signaling pathway(s) that regulate
PD-1 expression has not been defined. Glycogen synthase kinase 3 (GSK-3) is a serine-threonine kinase implicated in
cellular processes. We have shown that GSK-3 is a key upstream kinase that regulates PD-1 expression in CD8+ T
cells. GSK-3 inactivation with small molecule inhibitors (SMls) increased Tbx21 transcription for enhanced Tbet
expression, and its suppression of Pdcd1 transcription in CD8+ cytolytic T-cells (Taylor et al., 2016, Immunity). Here,
we show that GSK-3 SMI blockade of Pcdcl (PD-1) transcription is as effective as anti-PD-1 blocking antibody in the
control of the pulmonary metastasis of B16 melanoma and the growth of EL4 lymphoma solid tumors. Further, anti-
PD-1 resistant primary B16 tumors regress with combination GSK-3 SMI and anti-PD-1 therapy. This synergy was
accompanied by an increase in the presence of specific CD8+ TILs subsets like effector memory T-cells, as shown
with CyTOF Helios analysis. Our findings outline a next generation approach that uses SMIs to down-regulate PD-1
expression in T-cells for effective immunotherapy against tumors.
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Oncometabolite-induced perturbations of DNA replication in cancer
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Montréal, QC (4) Department of Medicine, Université de Montréal, Montréal, QC

Mutations in the metabolic genes IDH1 and IDH2 have been identified in several types of cancer, including acute
myeloid leukemia and numerous gliomas. IDH1/2 encode enzymes that normally convert isocitrate to alpha-
ketoglutarate (aKG); however, the mutated forms of IDH1/2 found in cancers result in the conversion of aKG to R-2-
hydroxyglutarate (R-2HG), an oncometabolite blocking cellular differentiation, impairing DNA repair and increasing
levels of histone methylation. R-2HG acts as a competitive inhibitor of aKG-dependent enzymes, including the KDM4
histone lysine demethylases (KDM4A-D). The KDM4 proteins belong to the JUMONIJI family, and catalyze the removal
of di- and tri-methylation from histone H3 lysines 9 and 36. Expression levels of KDM4 proteins and histone
methylation patterns are altered in a number of cancers, suggesting that 2HG could contribute to development and
progression of cancer by inhibiting KDM4 proteins and thereby perturbing histone methylation. KDM4 proteins are
involved in both DNA replication and repair, and regulation of histone methylation has been shown to play a key
role in repair of DNA lesions at replication forks; however, these activities are incompletely understood. KDM4
proteins have also been shown to regulate cellular senescence, and misregulation of KDM4 expression has been
shown to promote localized genomic instability, resulting in site-specific copy gains.

Here, we show that inhibition of KDM4 activity by treatment with R-2HG or ML324, a KDM4 inhibitor, causes a
decrease in the rate of DNA replication as measured by DNA fiber analysis in both Hela cells and astrocytes.
Treatment with ML324 or siRNA against KDM4 proteins also increases replication stress, causing accumulation of
ssDNA-binding protein RPA and phosphorylated histone H2AX on chromatin, and increased phosphorylation of Chk1
and H2AX. We also observe interactions between KDM4A and replisome subunits by co-immunoprecipitation. These
findings support a model in which mutant IDH1/2-generated R-2HG inhibits the activity of KDM4 proteins, leading
to misregulation of histone methylation at replication forks and, subsequently, disruption of DNA replication
progression, accumulation of DNA damage and genome instability. Elaboration and further validation of this model
will not only lead to a better understanding of cancer development and progression, but also identify putative
therapeutic targets that would allow selective killing of IDH1/2 mutant cancer cells.
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Hyperoxia impair the functions of bone marrow-derived proangiogenic cells (PAC)
and contribute to microvascular degeneration in ischemic retinopathy
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1-Department of Ophthalmology, CRHMR, Montreal, Canada 2-Department of Pediatrics, Ophthalmology and
Pharmacology, HSJ, Montreal, Canada

Background: Retinopathy of prematurity (ROP) is a major retina disorder in newborn preterm infants leading to
visual impairment and blindness. This pathology is characterized by an initial phase of delayed retinal vascular
growth (microvascular degeneration) leading to ischemia in the retina. This hypoxic microenvironment is an initial
key event that will trigger to excessive abnormal neovascularization. Hyperoxia, an important ROP-related condition,
is one of the leading causes of retinal degeneration. However, the deleterious effect of hyperoxia on the circulating
repairing cells, in particular on bone marrow-derived-proangiogenic hematopoietic cells (PACs) is poorly understood.
This cells (PAC) are previously described as early EPCs, are known to be mobilized and integrated vascular structures
to form tubules and/or secreted large amounts of proangiogenic cytokines. This study sought to define the effects
of hyperoxia on PAC mobilization factor in the ROP retina and in PAC functional activities exposed to hyperoxia ex-

vivo.

Methods and Results: we first analyze the impact of hyperoxia on PAC related-markers (CD34, CD117) and key factors
involved in their mobilization (SDF-1, CXCR4, c-KIT) in the retina of normoxia (CTL) and hyperoxia (OIR) Sprague-
Dawley rat pups at P7. OIR rat pups were exposed to cycling 02 (50%/10%) from P1 to P7 and retinal mRNA
expression of CD34, CD117, SDF-1, CXCR4 and c-KIT was analysed by qRT-PCR. We found that hyperoxia are
associated with a dramatically reduced of mRNA expression of all markers (more than 90% of reduction vs CTL, P <
0.001 vs. CTL) in the retina of OIR pups vs CTL pups at P7. We next isolated normoxia P7 PAC from bone marrow to
compare the effect of ex-vivo hyperoxia exposure (50% 02 for 24h) on their functional activity including their
capacities of migration and tube formation. Bone marrow-derived PAC were characterized by their ability to adhere
on fibronectin after 5 days of culture and by positive stain for Dil-acLDL and fluorescein-lectin. Interestingly, PAC
exposed ex-vivo to hyperoxia show a significant reduction (more than 70% of inhibition, P < 0.05 vs. CTL) of their
capacity of migration and tube formation, assessed respectively by Boyden chamber and matrigel assay. Moreover,
this functional impairment is associated with a mRNA reduction of important angiogenic factor including VEGF,
VEGFR2 and HIF-1a in PAC exposed to hyperoxia.

Conclusions: Collectively, our data suggest that hyperoxia, an important condition related to ROP, can contribute to
reduce the expression of PAC mobilisation factors in the retina and PAC angiogenic capacity. This deleterious effect
on PACs activity can potentially reduce revascularization ischemic retina.
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Role of the deubiquitinase MYSM1 in the genotoxic stress response
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Québec (Centre Hospitalier Universitaire de Québec), Québec, QC, Canada G1R 2J6

Deubiquitinases (DUBs) are a poorly understood family of enzymes that catalyze the reverse reaction of
ubiquitination. These proteins control cell cycle, gene expression, DNA damage response (DDR) and other cellular
processes, deregulation of which play crucial roles in cancer development. Accordingly, targeting DUBs might prove
to be a promising approach for developing novel anti-cancer therapies. MYSM1 is a nuclear DUB containing a SWIRM
domain and a SANT domain endowed with DNA-binding and protein-interacting properties. This enzyme has been
described as a major histone H2A DUB regulating hematopoietic development and is also a positive regulator of
androgen receptor-induced gene activation in prostate cancer. Other recent studies have shown that MYSM1
depletion results in DNA double-strand breaks induction suggesting its involvement in DDR. Indeed, this DUB is
phosphorylated by the ATM kinase in response to genotoxic stress. In order to elucidate the function of MYSM1 in
DNA repair, we conducted MYSM1 loss of function experiments in mammalian cultured cells followed by treatments
with DNA double-strand breaks inducing agents. We then analyzed H2A ubiquitination levels and DNA repair
phenotypes. Our results confirm that MYSML1 is involved in DNA damage signaling. In addition, using a tandem
affinity immunopurification approach, we identified novel MYSM1-interacting partners which might play an
important role in mediating MYSM1 function. Further experiments targeting ubiquitination and phosphorylation
sites, that are mutated in cancer cells, will be conducted to elucidate the exact role of MYSM1 in DNA repair and
carcinogenesis.
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Ciblage du Glioblastome Multiforme par les inhibiteurs de BMI1
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Contexte

Le Glioblastome Multiforme est le cancer le plus fréquent et le plus agressif du systeme nerveux central. Il se forme
aux dépens des cellules souches cancéreuses qui sont résistantes a la chimiothérapie et a la radiothérapie, source
de récidive tumorale et d’échec thérapeutique. Dans cette étude, nous testons deux inhibiteurs pharmacologiques
de la protéine BMIL(PTC596 et A1016) qui réduisent et sensibilisent les cellules du glioblastome, plus
particulierement les cellules souches cancéreuses, aux radiations ionisantes afin d’améliorer la survie de patients
touchés par cette maladie.

Matériel et Méthodes

Culture et traitement. Les cellules ont été dissociées mécaniquement a partir des tumeurs fraiches et mises en
culture sur des plagues adhérentes dans le milieu DMEM/F12 (Invitrogen). L’expansion des neurosphéres formées
s’est faite dans le méme milieu. Les neurosphéres ont été ensuite traitées avec PTC596 5nM, A1016 5nM et DMSO
(pour le contréle) avec le changement du milieu tous les 3 jours pour PTC596 et tous les jours pour A1016 et DMSO.

Greffe intracrénienne des cellules souches cancéreuses et traitement. 15 souris NOD/SCID ont regu chacune une
injection de 3ul d’aliquote de cellules souches cancéreuses dans le cortex. Dés I'apparition de symptomes au bout
de 3 mois, elles ont été traitées pendant 21 jours avec PTC596 12mg/kg/3 jours (5 souris), A1016 12mg/kg/jour (5
souris) et HPMC, le solvant ayant servi de solutionner PTC596 et A1016 pour le gavage.

Immunohistochimie (IHC). Les cerveaux des souris mortes ont été fixés et placés dans le bloc de paraffine pour I'lHC
avec les anticorps anti Ki67 et Sox2 respectivement marqueur de prolifération et marqueur de cellules souches.

Résultats

In vitro, 5nM de PTC596 et de A1016 ont réduit le taux de BMI1 au bout de 24h (western blot). Au 7éme jour de
culture, les cellules souches cancéreuses traitées avec DMSO (controle) ont formées de colonies alors que le nombre
de ces cellules a été réduit dans les plaques contenant PTC596 et A1016.

In vivo, 80% de souris traitées avec HPMC (contrdle) sont décédés avant la fin du traitement, I'lHC a révélé une
grosse tumeur exprimant Ki67 et SoX2. Toutes les souris traitées avec A1016 sont mortes au 6éme jour apres le
traitement (p=0,1797), 'lHC a révélé une petite tumeur exprimant Ki 67et Sox2 suggestive d’une intoxication a A1016
ou un syndrome de lyse tumorale. 80% de souris traitées avec PTC596 ont survécus 3 semaines apreés le traitement
(p=0,0472), I'lHC a révélé une grosse tumeur avec une bonne expression de Ki67 et faible expression de Sox2,
suggestive d’une tumeur récidivante ayant changé de phénotype.

Conclusion

PTC596 améliore la survie de souris ayant le Glioblastome multiforme de 3 semaines mais il modifie le phénotype
de la tumeur. A1016 pourrait améliorer la survie des souris a la dose non toxique.
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Downregulation of the essential gene LST8, encoding a component of the TOR1
signaling pathway, triggers polyamine resistance.
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(1) Maisonneuve-Rosemont Hospital, Research center, Université de Montréal, Department of médecine, 5415
Boul. de I'Assomption, Monte"al, Québec H1T2M4, Canada (2) College of Sciences and Engineering, Life Science
Division, Hamad Bin half University, Doha, Qatar. (3) Département des Sciences biologiques, UQAM.

Polyamines such as spermine perform multiple functions in cells and these include regulating transcription and
stabilization of DNA and RNA. At elevated concentrations, polyamines are toxic as catabolic processes via polyamine
oxidases produce hydrogen peroxide as well as reactive aldehydes including acrolein that can damage proteins, DNA
and other cellular components. Efforts have been focused on the uptake of polyamines in order to identify targets
that can transport polyamine analogs to destroy cancer cells. High throughput screens using the collection of yeast
haploid mutants have revealed components of the plasma membrane including uptake transporters and effectors
of the proton gradient that are involved in regulating polyamine toxicity. We used the collection of hypomorphic
alleles of the essential genes downregulated by the Decreased Abundance by mRNA Perturbation (DAmP) strategy
to search for strains with downregulated genes that display resistance to polyamines. We uncovered 115 DAmP
strains that showed hyper-resistance to spermine. We will present data to show that diminished expression of Lst8,
a component of the TOR1 signalling pathway, caused extreme resistance to spermine, while sensitized the cells to
arsenite. Efforts are underway to explore the role of Lst8 on transporter functions.
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Characterization of the implication of the Idd2 locus in type 1 diabetes
development
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(1)McGill University, (2)Université de Montréal, (3)Hopital Maisonneuve-Rosemont

Type 1 diabetes (T1D) is an autoimmune disease characterized by the destruction of the beta cells of the pancreas.
Genetic susceptibility to T1D is conferred by complex traits. More than 20 genetic loci, termed Idd for "insulin
dependent diabetes", are linked T1D in the NOD mice, a model which spontaneously develops T1D. The second
genetic locus, namely Idd2, was identified in the 1980s, but its contribution to T1D susceptibility was never validated.
We generated a NOD.B10-Chr9 congenic mouse, where the Chr9 locus encompasses part of the Idd2 locus, enabling
us to assess the specific contribution of Idd2 in T1D development. Using this congenic strain, we validate that Idd2
confers resistance to insulitis and, consequently, to T1D in the NOD mouse. By generating bone marrow chimeras,
we find that the resistance is conferred in a bone marrow-intrinsic manner. Moreover, we demonstrate that ldd2
contributes to the formation of germinal centers as well as the expression of the major histocompatibility complex
(MHC) on B cells. Together, these data not only validate Idd2 as a genetic locus contributing to T1D susceptibility, it
strongly supports recent evidence of the contribution of the humoral response in T1D susceptibility.
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A MUTATION IN A GENE REGULATING MITOCHONDRIAL RESPIRATION IMPACTS
IMMUNE HOMEOSTASIS
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(1) Maisonneuve-Rosemont Hospital, 2 Montreal Heart Institute and 3 University of Ottawa

Leigh syndrome French Canadian type (LSFC) is an inheritable disease characterized by the occurrence of acute crises
of fulminant metabolic acidosis, which considerably increase disease severity and mortality. This syndrome is caused
by a mutation in the LRPPRC gene. LRPPRC regulates mRNA stability of many mitochondrial proteins necessary for
the assembly of the respiratory chain. As such, mutations in LRPPRC modulate mitochondrial respiration, known to
polarize immune responses. Interestingly, metabolic crises in LFSC patients often follow infections. These results
highlight the possible contribution of the immune system in the onset of metabolic acidosis crises. To investigate the
role of LRPPRC in immune function, we generated various mouse models. Due to the embryonic lethal phenotype of
LRPPRC-/- mice, we generated LRPPRCfl/fl x Mx1-Cre mice. Deletion of LRPPRC in adult mice results in a depletion
of many immune cells, including NK cells and plasmacytoid dendritic cells. In an attempt to better understand the
impact of the LSFC causal mutation, we also generated LRPPRC-354V-KI mice. Mice homozygous for the A354V
mutation die in utero. However, we were able to analyze LRPPRC-354V-KI+/- and observed an increase in T cells
when compared to WT mice. Altogether, our preliminary data suggest that a deficiency in LRPPRC, which modulates
mitochondrial respiration, influences immune homeostasis. We are currently investigating its role in ongoing
immune responses. It remains to be seen whether these observations will be generalizable to other, less severe,
metabolic syndromes.

Funded by La Fondation du Grand Défi Pierre Lavoie
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In vitro generation of CD8+ resident memory T cells via inhibition of the Notch
signaling pathway
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(1) Maisonneuve-Rosemont Hospital Research Center, Montreal Center (2) Department of Medicine and
Department of Microbiology, Infectiology and Immunology, University of Montreal

Following clearance of an infection, a heterogeneous pool of memory CD8+ T cells is formed. Resident memory T
cells (TRM) permanently reside within a given tissue and are critical in the early phases of a secondary immune
response as they rapidly recognize cognate antigen and rapidly induce an inflammatory response. Interestingly,
tumor associated T cells with a transcriptional profile similar to that of TRM has been found in cases of urothelial,
colorectal, ovarian and lung cancers as well as in patients suffering from melanoma. Presence of these cells within
tumors correlates with better prognosis in some cases. Therefore, there is an increasing interest in understanding
the molecular mechanisms that allow for the generation of TRM in order to better exploit their therapeutic potential.
In this study, we show that in vitro-generated effector CD8+ T cells can be manipulated to home to tertiary organs
of naive mice and produce TRM by genetically or therapeutically inhibiting the Notch signaling pathway. Through
this system we are able to explore the molecular consequence of Notch inhibition on known regulators of TRM
differentiation such as Hobit, Blimp-1, KIf2 and Runx3. In addition, inflammatory signals known to affect TRM
generation can be modulated in order to evaluate their reliance on the Notch pathway for their modulation of this
CD8 T cell memory subset. Integrated, these results allow for the uncovering of a molecular network by which Notch
inhibits the formation of TRM. In parallel, we are currently testing whether these in vitro generated TRM confer

improved anti-tumor immunity using a model of metastatic melanoma.

[ F
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Multicolor Fluorescent Barcodes for Next Generation Single-cell Sequencing
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(1) Department of Physics and Astronomy, University of British Columbia (2) Centre de Recherche de I'Hopital
Maisonneuve-Rosemont (3) Département d'Ophtalmologie, Université de Montréal

Single Cell (SC) genomics allows resolution of cell-to-cell variation, identification of rare cells driving disease
development or studying the influence of the microenvironment on cellular physiology. In contrast to bulk genomic
studies, which average datasets from millions of cells, SC technologies reveal unique cells, hidden within millions,
potentially responsible for disease. Several recent studies have demonstrated that both genomic and transcriptomic
heterogeneity within tissue have been so far largely underestimated.

SC technologies promise to transform biomedical research, and the number of protocols for capturing, amplifying
and sequencing RNA from SCs is increasing at an impressive rate. On the other hand, standard investigation of tissue
and cellular samples relies greatly on different microscopy modalities, in which several of contrast agents and
molecular probes are used to understand the molecular biology of cells. Nevertheless, spatial and molecular
information visible under a microscope is completely lost when cells are individually sequenced. Efficient cellular
identifications to correlate microscopy data with SC sequencing will allow for precise elucidation of cellular function
and provide a platform for new research paradigms.

Our preliminary data demonstrates that multicolor membrane stains can be used to produce fluorescent single-cell
barcodes by selectively photobleaching specific spectral components. By turning off single colors, the number of
possible cell barcodes is N=27L-1, where L is the number of spectral components in multicolor probes. Here we
present the validation and optimization of the method.
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GENERATION OF MIHA SPECIFIC CD8+ T CELL FOR THE TREATMENT OF
MALIGNANT HEMATOPOIETIC CELLS
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(1) Centre de recherche Hopital Maisonneuve-Rosemont, Montréal; (2) Département de microbiologie,
infectiologie et immunologie, Université de Montréal; (3) Département de médecine, Université de Montréal.

Graft versus leukemia (GvL) activity of allogeneic T cells relies in part on minor histocompatibility antigen (MiHA)
mismatch between the donor and patient. Numbers of novel MiHAs have been identified to be preferentially
expressed on malignant hematopoietic cells. Pre-clinical and clinical evidence suggests that GvL activity can be
enhanced by pre-activating and expanding donor derived-T cells against specific MiHAs, expressed predominantly
by patient’s cancer cells, using professional antigen presenting cells. Injection of these pre-activated T cells in
patients can target and destroy residual cancer cells with minimal graft versus host disease (GvHD). This study
compared the expansion of CD8+ T cells cocultured with monocyte-derived mature DCs pulsed with multiple or
single MiHA. At day 21 of the coculture, MiHA HLA specific TCR dextramer staining was perform in parallel with IFNg
elispot assay. Results showed that CD8+ MiHA specific T cells population is present in multiple peptide-pulsed DCs
coculture. IFN-y capture assay and rapid expansion protocol (REP) was performed on day 21 cocultured cells for 12
days. Twelve days post-REP, MiHA HLA specific TCR dextramer staining was performed in parallel with functional
assays; intracellular cytokines staining and CD107a staining. Following peptide restimulation, functional assay
showed that CD8+ MiHA specific T cells population were secreting IFN-y, TNF-a and were degranulating. Functional
CD8+ T cells targeting multiple MiHAs is of great interest for the treatment of malignant hematopoietic cells.
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SMARCAL1-dependent replication fork reversal in histone methyltransferase SET8-
depleted cells
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(1) Centre de Recherche de I'Hopital Maisonneuve-Rosemont (2) Department de Medecine, Universite de
Montreal

Cells will encounter various types of genotoxic insults over time that can cause replication fork stalling or collapse
which when not properly processed can lead to genomic instability. Replication fork reversal allows forks to reverse
themselves when they encounter DNA lesions to continue DNA synthesis without compromising genomic integrity.
Proteins such as SMARCAL1, ZRANB3 and HTLF have been identified as key factors in fork reversal. Importantly, fork
reversal has been shown to be a critical mechanism for replication fork stability in response to chemotherapeutic
agents such as cisplatin and the PARP inhibitor olaparib.

Histone H4 lysine 20 methylation (H4K20me) has been shown to be a critical histone mark for chromatin assembly
and cell proliferation. Non-methylation of H4K20 is necessary for chromatin recruitment of TONSL and MMS22L,
proteins that in turn recruit Rad51, a major factor involved in DNA replication and repair. Furthermore, depletion of
the methyltransferase SET8, which catalyzes the mono-methylation of H4K20, has been shown to cause decreased
cell proliferation and lead to DNA double-strand breaks. However, how SET8 and H4K20me affect replication fork
progression and stability is not fully elucidated.

Our data show that SET8 depletion causes increased levels of replication stress markers such as replication protein
A (RPA) and gamma-H2AX on chromatin, which is suggestive of replication fork collapse. Interestingly, this can be
rescued by co-depletion of SMARCAL1, but not of the other fork reversal proteins ZRANB3 or HTLF. Furthermore, we
have evidence that SET8 depletion leads to SMARCAL1-dependent increase in replication fork reversal. Moreover,
co-depletion of the Rad51 loaders TONSL and MMS22L can also rescue the phenotypes of SET8 depletion.

Since SET8 is overexpressed in many types of cancer such as leukemia, lung carcinoma and pancreatic cancer, our
studies on replication fork reversal in SET8-depleted cells could give cues on how misregulation of SET8 leads to
genomic instability.



Session Affiche PM 4 Affiche 56

ROLE OF TRANSCRIPTION FACTOR IKAROS IN ACUTE INFLAMMATION
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(1) Centre de recherche de I'Hopital Maisonneuve-Rosemont (2)Université de Montréal (3)Université de Montréal

Acute inflammatory responses are initiated by neutrophils at inflammation sites within few hours after infection.
Multiple inflammatory genes and signaling pathways are activated very rapidly to regulate neutrophil survival and
functions. Ikaros is a critical transcription factor involved in regulation of lymphoid and myeloid cells differentiation.
Transcription analysis of hematopoietic cells in the absence of lkaros indicates variations in expression of genes
encoding critical signaling factors. Whether or not Ikaros could influence signaling mechanisms in myeloid cells
during inflammation/infection remains to be defined. This study aims to define whether the lack of Ikaros expression
could perturb signaling and thereby, neutrophil functions/response upon inflammation.

Purified neutrophils from the bone marrow of wild-type and lkaros+/- mice models were assessed. Our
characterization of different neutrophil functions (Apoptosis, NETosis, myeloperoxidase activity, ROS production)
upon LPS, bacterial DNA and E.coli will be presented. To define whether Ikaros influences signaling pathways, we
will investigate variations in phosphorylation of protein kinases between wild-type and Ikaros+/- neutrophils upon
addition of bacterial components. Our preliminary analysis suggests that crippled expression of lkaros affects
different innate immune responses. Protein kinase microarray will be performed to detect pathways affected by
Ikaros, and to map the links from our data to different pathways. The data from this study will provide novel
information to elucidate biological relevance of Ikaros in modulation of neutrophil function upon infection, and
potentially could favor the development of novel therapies, using Ikaros as a therapeutic target to help patients with
diseases like septicemia.
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MODELING OF SPORADIC ALZHEIMER’S DISEASE THROUGH BMI1 DEFICIENCY
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(1) Stem Cell and Developmental Biology Laboratory, Hopital Maisonneuve-Rosemont (2) Max Planck Institute for
Molecular Genetics, 14195, Berlin, Germany (3) Research Center of the University of Montreal Hospital (CRCHUM)

Late-onset sporadic Alzheimer’s disease (AD) is an incurable neurological disorder affecting major brain functions.
Although the familial form of the disease is well characterized, the origin of the prominent form (sporadic AD)
remains to be elucidated. The Bmil/Ringl protein complex maintains transcriptional repression of developmental
genes through histone H2A mono-ubiquitination and Bmil deficiency in mice results in growth retardation, progeria
and neurodegeneration. Here, we demonstrate that BMI1 is silenced in AD brains, but not in those from early-onset
familial AD, frontotemporal dementia or Lewy body dementia. BMI1 expression was also reduced in cortical neurons
from AD patient- derived induced pluripotent stem cells but not in neurons over-expressing mutant APP and PSEN1.
To investigate the role of BMI1 in AD pathology, we knocked-out BMI1 by CRISPR/Cas9 in human post-mitotic
neurons which resulted in amyloid beta peptide secretion and deposition, p-Tau accumulation as well as
neurodegeneration. Mechanistically, BMI1 was required to repress MAPT transcription and prevent GSK3beta and
p53 stabilization, which otherwise resulted in neurodegeneration. Restoration of BMI1 activity through genetic or
pharmaceutical approaches could represent a novel therapeutic strategy against AD.
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A simple method for rare cell purification based on visual inspection
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(1) Hopital Maisonneuve-Rosemont

Several biological processes are triggered by specific individual cells within large ensembles. This is particularly
relevant in areas where tissue heterogeneity plays a major role, including development, immune response, stem
cells, neurobiology and carcinogenesis. Furthermore, the local cellular micro-environment and spatiotemporal
dynamics, as well as cellular cross-talk only induce context-specific molecular changes in certain cells, for which
usually no molecular marker is available.

Furthermore, visual phenotypes that cannot be biochemically tagged, often have critical and well-understood
molecular and biological implications:

1) Movement: cell migration is essential in normal embryonic development, wound healing and immune responses,

and it is critical in tumor progression and vascular diseases.

2) Shape: changes in cell shape are biomarkers of growth, division and death. Cytoskeletal properties that determine
cell shape are key features that characterize differentiation, essential in tissue morphogenesis and disease.

3) Position: distance to chemical cues and cell-to-cell contact are fundamental steps in chemokinesis, neural function

and immune responses.

The purification and enrichment of cell samples based on such visual traits could open new horizons for studying
pathologies caused by the presence of very rare cells of characteristic behavior. Here, we present a method that
allows targeting arbitrary cells in a microscopy field, crosslinking biotin molecules to the cellular plasma membrane,
and using streptavidin coated magnetic beads to extract rare labeled cells with a magnet. We characterize and
demonstrate the capabilities of this technique and show that rare cell populations can be extracted and expanded
as a purified cell line. Finally, we use this technology to generate a clone of cells characterized by their fast repair of
DNA damage foci induced by gamma radiation.
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LA DEMETHYLASE DE LYSINES KDM4A REGULE LA FORMATION DES FOYERS
D'HETEROCHROMATINE ET LA STABILITE DE LA SENESCENCE INDUITE PAR LES
ONGOGENES
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(1) Unité Structure de la Chromatine et Sénescence Cellulaire, Centre de Recherche de I’'H6pital Maisonneuve-
Rosemont, Montréal, Québec, Canada (2) Département de Médecine, Université de Montréal, Succ. Centre-Ville,
Montréal, Québec, Canada

La sénescence est un processus d’arrét permanent de la prolifération cellulaire provoqué suite a I'activation de
certains oncogenes, de dommages a I’ADN, de stress oxydatif ou le raccourcissement des télomeres. La sénescence
cellulaire est un mécanisme important de suppression tumorale qui joue aussi un réle dans le vieillissement in vivo.
Dans différents types cellulaires, la structure de la chromatine est remodelée pendant la sénescence, dans des

domaines d’hétérochromatine facultative nommés "Senescence-Associated Heterochromatin Foci (SAHF)". Ces
structures caractérisées par I'accumulation de H3K9me3, macroH2A et HP1 contribuent a la stabilisation du
phénotype sénescent en empéchant I'expression des genes favorisant la prolifération cellulaire. La déméthylation
de H3K9 est régulée par des déméthylases de la famille Jumoniji, telles que JMID1A-B et JMJD2A-D/KDM4A-D.
KDMA4A peut également lier H4K20me3, une marque épigénétique dont la déposition aux péri-centroméres dépend
de H3K9me3 et HP1. Etant donné que H4K20me3 est fréquemment absente dans les cellules tumorales et que
KDMA4A est souvent surexprimée dans de nombreux cancers, nous proposons que l'incorporation de H4K20me3 dans
les SAHF contribue a la stabilité de la sénescence induite par les oncogenes et que KDM4A perturbe
I’hétérochromatine des cellules sénescentes, favorisant ainsi la transformation cellulaire. Nous avons étudié la
relation entre H4K20me3, H3K9me3, KDM4A-D et les SAHF dans le contexte de la sénescence cellulaire induite par
I'oncogene Ras. Nos résultats suggérent que la déposition de H4K20me3 dans les SAHF est dépendante de H3K9me3.
La surexpression de KDM4A-D bloque la deposition de H3K9me3, HP1 et H4K20me3 dans les SAHF, et cet effet
dépend de son activité catalytique. De plus, la protéine KDM4A endogéne est exclue du noyau pendant la sénescence
cellulaire. Lorsque la surexpression de KDM4A est combinée a une déplétion de p53, le phénotype de sénescence
est déstabilisé. Nos résultats suggerent que la méthylation des histones régule la stabilité de la sénescence cellulaire
induite par des oncogeénes et révelent le potentiel thérapeutique de I'inhibition de KDMA4A pour rétablir I'arrét de la
prolifération associée a la sénescence dans les cellules cancéreuses.
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Modulation of T cell function by CD271
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(1)Division of Immunology-Oncology, Maisonneuve-Rosemont Hospital Research Centre, Montreal, QC, Canada;
(2)Department of Microbiology, Infectious Disease and Immunology, Université de Montréal, Montreal, QC,
Canada and (3)Department of Medicine, Université de Montréal, Montreal, QC, Canada.

Co-signaling molecules are essential modulators of the immune system. These molecules belong to the
immunoglobulin and tumor necrosis factor receptor superfamilies (IgSF and TNFRSF, respectively). Despite intensive
study of these protein families, the functions and binding partners for many IgSF and TNFRSF members remain
largely unknown. In particular, CD271 (NGFR and TNFRSF16) is expressed on neural crest-derived cells, several
immunomodulatory cell types, as well as on diverse cancers cells, and our data attribute new immunoregulatory
properties to CD271 that may play a role in both cancer evasion and autoimmune disease. Indeed, in vitro stimulation
of mouse and human T cells in the presence of recombinant CD271-Fc protein inhibits T cell activation, proliferation
and cytokine production. Additionally, we co-cultured antigen-specific mouse T cells with artificial antigen presenting
cells overexpressing CD271 and observed a partial inhibition of T cell proliferation in the presence of CD271. Further,
although the proportion and activation state of immune cells are similar in adult CD271 knockout (KO) and control
mice at steady-state, our preliminary data suggest that CD271-deficient mice control chronic antigen challenge more
efficiently as compared to control mice. Together, these results demonstrate that CD271 modulates T cell function
and may inform therapeutic approaches in chronic infection and cancer.
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High expression of SPAG1 is associated with poor clinical outcome in intermediate
risk acute myeloid leukemia
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(1) Banque de Cellules Leucémiques du Québec, Centre de Recherche de I'Hopital Maisonneuve-Rosemont,
Montréal, Canada; (2) Projet Leucegene, Institut de Recherche en Immunologie et en Cancérologie, Université de
Montréal, Montréal, Canada; (3) Département d’Hématologie-Oncologie de I’'H6pital Maisonneuve-Rosemont,
Montréal

Background: Acute myeloid leukemia (AML) is a heterogeneous disease with high mortality rate. After achieving
complete remission (CR) with chemotherapy, patients are treated with consolidation treatment to prevent relapse.
The type of consolidation is selected by risk stratification based on genetic analyses of leukemic cells and by clinical
factors. Favorable risk patients are treated with chemotherapy whereas adverse risk patients are referred for
hematopoietic stem cell transplantation (HSCT). Intermediate risk patients (~40%) represent a clinical dilemma
regarding consolidation. Consequently, new prognostic tools are needed to refine the risk stratification of these
patients.

Purpose: This study aims to identify a biomarker to improve risk stratification of patients with intermediate risk AML
and to identify who will benefit of HSCT.

Methods: We analyzed RNA sequencing data of 165 specimens from patients with de novo intermediate risk AML
treated with curative intent. Data from 24 586 genes were normalized as RPKM values and were standardized after
logarithmic transformation. Cox proportional hazard models were used to evaluate the association of gene
expression (GE) with overall survival (OS) and relapse-survival (RFS). We performed univariate and multivariate
analyses adjusted for age, white blood cell count (WBC) at diagnosis, mutations in NPM1, FLT3, CEBPA, RUNX1,
ASXL1, TP53 and DNMT3A and HSCT as a time-dependent (TD) covariate. Interaction between GE and TD-HSCT was
tested in multivariate models for OS and RFS. Genes for which the interaction test had a p value of < 0.10 were
selected for further analyses. GE values of potential candidates were dichotomized and their prognostic impact was
reassessed as binary variables. Tests were two-sided with a significance level of < 0.05.

Results: We identified SPAG1 as the gene with the highest hazard ratios (HR) for OS and RFS in multivariate analyses.
SPAG1 expression was dichotomized on the median RPKM value. Patients with high GE of SPAG1 had similar age,
WBC and HSCT frequency compared to patients with low GE of SPAG1, but had a higher frequency of FLT3-ITD and
DNMT3A mutations (both p = 0.02). In univariate analyses, SPAG1-high patients had poorer OS (HR = 1.75, p < 0.01)
and RFS (HR = 1.90, p < 0.01) with censorship at time of HSCT. High expression of SPAG1 remained significantly
associated with OS (p = 0.01) and RFS (p < 0.01) in multivariate models. In the RFS model, there was an interaction
between SPAG1 GE and TD-HSCT (p < 0.09). SPAG1 had a lower prognostic impact when we included TD-HSCT in the
model (HR 1.65, p = 0.02) than when we censored survival at time of HSCT (HR = 2.34, p < 0.01).
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Role of 25-hydroxycholesterol in cellular senescence
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(1) Centre de recherche de I’'H6pital Maisonneuve-Rosemont, Montréal, Canada

Cellular senescence is a permanent state and long-term loss of proliferative capacity (cell cycle arrest)
accompanied by numerous changes in gene expression, but with the retention of normal metabolic activity
and viability. Moreover, cellular senescence is implicated in several processes as tissue remodeling during
development and after injury, but also in the decline of the regenerative potential and function of tissues,
to inflammation, and to tumorigenesis in aged organisms. Activation of senescence program by oxidative
stress, radiation or chemotherapeutic agents leads to cellular and molecular changes such as loss of
proliferation, arrest chromatin remodeling, elevated expression of cell cycle inhibitors, activation of a DNA
damage response, enlargement of the lysosomal compartment, and activation of a senescence-associated
secretory phenotype (SASP). Recent work has highlighted oxysterols, oxidized forms of cholesterol, as
important signaling molecules. Particularly, one class, 25-hydroxycholesterol (25-HC) has been long-
established as potent modulators of cellular metabolism and have been shown in the last decade to have
both pro- and anti-inflammatory effects on immune responses. However, the role of 25-HC is not well
known in the context of cellular senescence. Preliminary in vitro results showed an increase of cholesterol-
25-hydrolase (CH25H) expression, the enzyme responsible to 25-HC synthetization, in senescent cells. We
were interested to further characterize the effect of 25-HC on cellular senescence. In vitro, human fibroblast
cell line (IMR90) or mouse embryo fibroblast (MEF) were treated with cholesterol or 25-HC during several
days, and the cellular senescence phenotype was evaluated. Cells treated with 25-HC exhibited a stronger
senescence phenotype compared to cholesterol-treated cells (SA-B-gal assay). Moreover, several gene
transcripts found to be up-regulated (such as p21, p53, gadd45, hdm2) by gPCR. By using a Bio-Plex Cytokine
guantification array covering 40 cytokines, we demonstrated the presence of a SASP with the secretion of
IL-6, IL-8, IP-10, VEGF and MCP-1 in human fibroblasts. Overall, our results show that 25-HC promotes
cellular senescence and the SASP in fibroblasts. Ongoing experiments are evaluating the role of 25-HC in
cellular senescence in vivo (oxygen-induced retinopathy model in ch25h-/- mouse).
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Myeloid cell ER-stress response contributes to pathological retinal
neovascularization in ischemic proliferative retinopathy
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! Department of Biochemistry, Maisonneuve-Rosemont Hospital Research Centre, Université de Montréal,
Montreal, Quebec H1T 2M4, Canada. > Department of Ophthalmology, Maisonneuve-Rosemont Hospital
Research Centre, Université de Montréal, Montreal, Quebec H1T 2M4, Canada.

Purpose: Pathways of ER-stress such as that of the Inositol-requiring enzyme 1l (IRE1l') play important
roles in stress adaptation by modifying cellular machinery to accommodate contextual needs for protein
production and folding. Recently, ER stress pathways have been shown to generate angio-modulatory and
angiostatic signals or conversely, be directly induced by pro-angiogenic cues such as VEGF. Here we
investigated whether IRE1l can contribute to myeloid-driven angiogenesis in a context of pathological
retinal angiogenesis.

Methods: The mouse model of oxygen-induced retinopathy (OIR: pups exposed to 75% Oz from P7 to P12)

was used to model ischemic retinopathies. Myeloid-specific ablation of IRE1E was achieved using [ € I aONB
driver mice bred with L NB M} mhe2 RBeSiras from control and [ & T aril WBMMere collected at
postnatal days 14 (P14) and 17(P17). IsolectinB4 staining was used to determine the extent of avascular

areas at P14 & P17 and pre-retinal neovascularization was assessed at P17. Inflammatory and angiogenic
profiles were investigated by qPCR.

Results: Deletion of myeloid-resident IRE1E profoundly reduced pathological retinal angiogenesis and
enhanced vascular regeneration at P17 of OIR which corresponds to the peak of pathological
neovascularization. We did not detect a difference in the extent of vascular regeneration between control
[ &1 ail NESMdd [ & 1 ail MBBMrouse retinas at P14. [ & T arl MEBWMrlice had significantly less
inflammatory and angiogenic cytokines such as Lnf@l> cf>[ m¢- iR + S 3 F!

Conclusions: Our study reveals that the IRE1l pathway is a critical mediator of the hypoxic response within
myeloid cells and contributes to driving the pro-angiogenic effects of these cells.



