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Dear Proteomics Colleagues,
Welcome to the 13th Annual Canadian National Proteomics Network Symposium
(CNPN 2022). It has been three years since the last time the Canadian National
Proteomics Network Symposium gathered in person and we cannot be more thrilled to
finally have the occasion to share Canadian proteomics science with all of us meeting in
the same room. We sincerely hope that you will find the speakers of this year’s
symposium inspiring and engaging. The program features top Canadian proteomics
researchers from across the country and international leaders of the field. CNPN 2022
will also include what is now the traditional Trainee Pre-Symposium, which is packed
with talks from students and postdocs, as well as career development activities.
CNPN 2022 features four outstanding plenary speakers: Lennart Martens, Ying Ge,
Ulrich auf dem Keller, and Rebekah Gundry, as well as invited talks from: Hannes Röst,
Jennifer Geddes-McAlister, Francois-Michel Boisvert, and Ji-Young Youn. The program
includes 20 talks selected from submitted abstracts, two of which will be chosen during
the Trainee Pre-Symposium. CNPN 2022 will also be the occasion to honour this year’s
Tony Pawson Award winner: Leonard Foster, as well as the CNPN New Investigator
Award winner (sponsored by Genome Canada): Jennifer Geddes-McAlister. Both
awardees will be speaking during our opening ceremony on May 16th. CNPN 2022 will
also feature a panel discussion on diversity in proteomics in Canada, which should
stimulate important discussions.
Uncertainty regarding sanitary restrictions pushed us to organize lightning talk
sessions, which will replace a traditional poster session. These will be a fantastic
opportunity for trainees to showcase the highlight of their research to the largest
audience possible. In light of the COVID-19 pandemic, we also offered attendees the
option to attend the symposium virtually so that everyone across the country can attend
talks and present their research despite any restrictions they may have.
We trust that you will enjoy our scientific program, which aims to be diverse and to
offer an opportunity to many early career researchers to present their work in person to
the Canadian community for the first time in many years.
Finally, we thank our sponsors for their financial support that made CNPN 2022
possible. This year will feature two vendor sessions, during which sponsors will have
the opportunity to showcase new products, as well as multiple breaks to meet and
discuss with company representatives.
We are extremely excited to see you all for CNPN 2022.
CNPN 2022 organizing committee:
Mathieu Lavallée-Adam, Antoine Dufour, and Marlene Oeffinger
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Dear Proteomics Trainees,
We are very excited to have you join us for the fourth edition of the CNPN Trainee PreSymposium! The Trainee Pre-Symposium is designed to spotlight research from
undergraduate students, graduate students, and postdoctoral fellows. You will have the
opportunity to learn about novel research from trainees, listen to career talks from
invited speakers and network with peers and professionals in the field.
We will begin the day with selected trainees having the opportunity to present their
research. From the 18 invited talks, two will be selected for a presentation at the main
symposium.
In the afternoon, you will hear from our three invited guest speakers and their unique
career paths. Each will share a novel perspective on their experience in science,
including the fields of science communication, industry, and academia. This will
include a workshop on how to tailor your research presentations to the proper
audience.
Finally, we will hold a social event in the evening where trainees can chat with peers
and professors. We encourage you to take advantage of the evening by participating in
informal discussions, asking questions, and meeting new people!
We look forward to seeing you there!
The Trainee Pre-Symposium Organizing Committee:
Luiz GN de Almeida, Iryna Abramchuk, Arjun Sukumaran, Rafael Lo Giudice-Jimenez
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Day 1 – Monday, May 16th (all times in EDT)
CNPN Trainee Symposium
7:30 AM – 9:00 AM: Breakfast
9:00 AM – 9:10 AM
9:10 AM – 10:20 AM

•
•
•
•
•
•

Trainee symposium introduction and overview
Trainee Talks – Functional Proteomics and Posttranslational Modifications Sessions (Chaired by Luiz GN
de Almeida, University of Calgary)

Kyle Tomaro, P01 – Development of an AMP-SECreting platform in E. coli for
simpler AMP development (AMPSEC)
Brianna Ball, P02 – Uncovering novel anti-virulence strategies to combat fungal
infections
Shu Luo, P03 – Identification of human substrates of the SARS-CoV-2 proteases
using subtiligase N-terminomics
Kiki Huang, P04 – Combining BioID and high-resolution microscopy methods
to understand the roles of PRRC2 proteins in stress granules
Trent Nelson, P05 – Site-specific SUMO proteomics identifies chromatinmodifying enzymes as substrates of the SUMO protease SENP6
Erik Gomez-Cardona, P06 – Proteomic approaches for prion protein
fragmentation mapping

10:20 – 10:50 PM: Coffee Break
10:50 AM – 12:00 PM

•

•
•

Trainee Talks – Bioinformatics and Advances in
Technology Sessions (Chaired by Iryna Abramchuk,
University of Ottawa)

Giorgio Freije, P07 – A novel supervised learning algorithm to predict the
likelihood of identifying with tandem mass spectrometry the peptide sequence
of a given precursor ion
Emily Hashimoto-Roth, P08 – MAGPIE: Using machine learning to assess the
confidence of protein-protein interactions in human plasma
Kevin Kovalchik, P09 – Leveraging sequence motif enrichment to increase the
sensitivity of peptide identification in mass spectrometry-based
immunopeptidomics using MhcValidator
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•
•
•

Rachel Nadeau, P10 – Identification of 3’UTR localization sequence motifs
using protein co-localization networks
Matthew Waas, P11 – Proteomic phenotyping of a metabolically defined
putative mammary gland stem cell population
Nicholas Prudhomme, P12 – Profiling the Infectome of A. tumefaciens and N.
benthamiana with Quantitative Proteomics for Molecular Pharming

12:00 – 1:00 PM: Lunch
1:00 PM – 2:10 PM

•
•
•
•
•
•

Trainee Talks – Clinical Proteomics and Structural
Proteomics Sessions (Chaired by Rafael Lo Giudice-Jimenez,
University of McGill and Institut de recherches cliniques de
Montréal)

Jenna Cleyle, P13 – Proteogenomic analyses reveal tumor-specific antigens in
colorectal cancer
Delaram Dara, P14 – Comprehensive serological testing of SARS-CoV-2
immunity by immunoaffinity-mass spectrometry
Meinusha Govindarajan, P15 – Identification of novel cell surface therapeutic
targets for high-grade serous ovarian carcinoma
Rasha Al Mismar, P16 – ecBioID: exploring extracellular proximal protein
interactions using BioID
Claire Martin, P17 – Leveraging proximity-tagging proteomics to uncover time
and space dynamics within the EGF Receptor signalosome
Carla-Marie Jurkovic, P18 – Proteome dynamics at DNA replication forks in
the presence of replicative stress

2:10 – 2:40 PM: Coffee Break
Skills Development Activities and Career Talks (Chaired by Arjun Sukumaran,
University of Guelph)
2:40 PM – 3:20 PM
Geneviève Coude (Zapiens communication scientifique)
Career Talk – Communications: How to communicate
your work to a lay audience
3:20 PM – 3:40 PM
Jacquelyn Jhingree (Medicago Inc.)
Career Talk – Industry: Perspectives on Navigating a
Career in Science
3:40 PM – 4:00 PM
Rebekah L. Gundry (University of Nebraska Medical
Center)
Career Talk – Academia: Fireflies and the FBI – a nonlinear path to my dream job
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CNPN Main Symposium
4:00 PM: Main symposium registration and interactions with vendors
4:45 – 5:00 PM: Welcome from the Organizing Committee
(Marlene Oeffinger, Mathieu Lavallée-Adam, and Antoine Dufour)
5:00 PM – 5:30 PM: Tony Pawson Award: Leonard Foster
(Introduced by last year’s winner: Daniel Figeys)
5:30 PM – 5:50 PM: GC New Investigator Award: Jennifer Geddes-McAlister
(Introduced by last year’s winner: Hannes Röst)

5:50 PM: Reception, drinks and social
8:00 PM: Trainee Social and Networking Event at Les Trois Brasseurs (2nd floor), 1356
Saint-Catherine St. W, Montreal, Quebec H3G 1P6
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Lightning Talk Schedule
(Abstracts available on pages 25-104)

Session A: Tuesday, May 17th – 2:55-3:30 PM
1. Matthew Waas, L01
2. Jonathan Krieger, L02
3. Florence Roux-Dalvai, L03
4. Antoine Lacombe-Rastoll, L04
5. Oriana Zambito, L05
6. Beau Blackmore, L06
7. Nicolas Grinberg, L07
8. Nicholas Prudhomme, L08
9. Ihor Batruch, L09
10. Janice Tsui, L10
11. Frederic Saab, L11

12. Kevin Kovalchik, L12
13. Rachel Nadeau, L13
14. David Hamelin, L14
15. Francesca Barry, L15
16. Emily Hashimoto-Roth, L16
17. Dan Maloney, L17
18. Iryna Abramchuk, L18
19. Aarthie Senathirajah, L19
20. Giorgio Freije, L20
21. Ana Isabel Osornio Hernandez, L22
22. Brenna Hay, L23

Session B: Tuesday, May 17th – 4:50-5:20 PM
1.
2.
3.
4.
5.
6.
7.
8.
9.

Tanaz Sadeghian, L24
Imadeddine Tiaiba, L25
Bean Raktan Ahmed, L26
Brianna Ball, L27
Ikram Ajala, L28
Kyle Tomaro, L29
Mohamed Taha Moutaoufik, L30
Arjun Sukumaran, L31
Damien Lipuma, L32

10. Shu Luo, L33
11. Jean-François Trempe, L34
12. Kiki Huang, L35
13. Bilan Mohamed, L36
14. Carla-Marie Jurkovic, L37
15. Sylvie Ouellette, L38
16. Laili Jing, L39
17. Mahdi Tabatabaie, L40

Session C: Wednesday, May 18th – 11:35-12:10 AM
1. Valentine Teyssier, L41
2. Davier Gutierrez-Gongora, L42
3. Rasha Al Mismar, L44
4. Nathalie Reid, L45
5. Sean Millar, L46
6. Georgia Mitsa, L47
7. Elmira Shajari, L48
8. Jenna Cleyle, L49
9. Michael Woods, L50
10. Meinusha Govindarajan, L51
11. Tyler Cooper, L52

12. Annie Ha, L53
13. Constance Sobsey, L54
14. Delaram Dara, L55
15. Maggy Lépine, L56
16. Premkumari Kumarathasan, L57
17. Julie Frion, L58
18. Anna Meller, L59
19. Owen Hovey, L60
20. Trent Nelson, L61
21. Erik Gomez-Cardona, L62
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Day 2 – Tuesday, May 17th (all times in EDT)
7:30 – 8:30 AM: Breakfast
Session I: Bioinformatics
Moderated by Marie Brunet (Université de Sherbrooke) and Iryna Abramchuk (University
of Ottawa)
8:30 – 8:40 AM: Announcements from the Organizing Committee (Marlene Oeffinger,
Mathieu Lavallée-Adam, and Antoine Dufour)
8:40 – 9:20 AM: Plenary speaker - Lennart Martens (VIB-UGent Center for Medical
Biotechnology, Belgium): A new wavelength to view proteins: revealing proteome-wide
modifications
9:20 – 9:40 AM: Invited speaker - Hannes Röst (University of Toronto): Using diaPASEF
to study proteomes at small scales
9:40 – 10:10 AM: Coffee and Social break
Session I: Bioinformatics continued
Moderated by: Marie Brunet (Université de Sherbrooke) and Iryna Abramchuk (University
of Ottawa)
10:10 – 10:25 AM: P19 – Caitlin Simopoulos (University of Ottawa): A novel mass
spectrometry profiling approach for large-scale drug-microbiome screening
10:25 – 10:40 AM: Sébastien Leblanc (Université de Sherbrooke): OpenProt annotations
combined with machine learning offer a deeper description of the proteome and of the
coding potential of the transcriptome
10:40 – 10:55 AM: Yun-En Chung (University of Ottawa): A novel supervised learning
algorithm for real-time collision energy selection to optimize peptide fragmentation in
ion mobility-mass spectrometry
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Session II: Functional Proteomics
Moderated by: Pierre Thibault (Université de Montréal) and Arjun Sukumaran (University
of Guelph)
10:55 – 11:35 AM: Plenary speaker - Ulrich auf dem Keller (Technical University of
Denmark, Denmark): Protease signaling in contact inhibition of proliferation (CIP)
11:35 – 11:50 AM: J Patrick Murphy (University of Prince Edward Island): Quantitative
proteomics approaches to determine endogenous and food-derived metabolite-protein
interactions in human cells
11:50 – 12:05 AM: Luiz GN de Almeida (University of Calgary): The effects of legumain
inhibition in macrophages as determined by proteomics and N-terminomics
12:05 – 12:20 PM: Reuben Samson (Lunenfeld-Tanenbaum Research Institute): Deciphering
protein changes in subcellular organization associated with somatic cell reprogramming

12:20 – 1:20 PM: Lunch
1:20 – 1:50 PM: Vendor session I
Session III: Advances in Technologies
Moderated by: Lekha Sleno (Université du Québec à Montréal) and Claire Martin
(Lunenfeld-Tanenbaum Research Institute)
1:50: – 2:10 PM: Invited speaker - Francois-Michel Boisvert (Université de Sherbrooke):
UBKEKS, a novel ubiquitin variant encoded by a pseudogene
2:10 – 2:25 PM: Jessica Nickerson (Dalhousie University): A multi-omics workflow in the
ProTrap XG: Proteomics, peptidomics and metabolomcs enabled by sequential organic
solvent precipitation
2:25 – 2:40 PM: Joshua Charkow (University of Toronto): Over 100 000 peptide precursors
identified in a single injection diaPASEF workflow
2:40 – 2:55 PM: Katrina Carbonara (Brock University): Sometimes faster can be better:
further improving 2DE-based quantitative top-down proteomics
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2:55 – 3:30 PM: Lightning Talk Session A (1-minute talks)
3:30 – 4:00 PM: Coffee and Social break
4:00 – 4:30 PM: Vendor session II
Session III: Trainee Symposium winners!
Moderated by: Iryna Abramchuk (University of Ottawa) and Luiz GN de Almeida
(University of Calgary)
4:30 – 4:50 PM: Two best trainee talks from pre-symposium
4:50 – 5:20 PM: Lightning Talk Session B (1-minute talks)
5:30 – 6:30 PM: Bell Centre tour and Montreal Canadiens dressing room visit

7:30 PM: Free time and Dinner
7:30 PM: Speaker Dinner (by invitation only)
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Day 3 – Wednesday, May 18th (all times in EDT)
7:30 – 8:30 AM: Breakfast
Session V: Equity, Diversity and Inclusion and CNPN UNITY
Moderated by: Jennifer Geddes-McCalister (University of Guelph)
8:30 – 9:20 AM: Panel discussion with Marie Brunet (Université de Sherbrooke),
Mopelola Akinlaja (University of British Columbia), Sylvie Bourassa (Centre de recherche du
CHU de Québec-Université Laval), Jacquelyn Jhingree (Medicago) and
Claire Martin (Lunenfeld-Tanenbaum Research Institute)
9:20 – 9:40 AM: Round table discussion

9:40 – 10:10 AM: Coffee and Social break

Session VI: Clinical Proteomics and PTMS
Moderated by: Étienne Caron (Université de Montréal) and Rafael Lo Giudice-Jiménez
(McGill University and Institut de recherches cliniques de Montréal)
10:10 – 10:50 PM: Plenary speaker - Ying Ge (University of Wisconsin Madison, USA)
10:50 – 11:05 AM: Amanda Lorentzian (University of British Columbia): Proteogenomic
analysis identifies the persistence of targetable lesions and proteomes through disease
evolution in pediatric acute lymphoblastic leukemia (ALL)
11:05 – 11:20 AM: Michael Moran (University of Toronto): Integrative analysis of lung
cancer identifies distinct proteotypes associated with altered metabolism and patient
outcomes
11:20 – 11:35 AM: Robin Minati (Institute for Research in Immunology and Cancer,
Université de Montréal): Using proteogenomics to identify actionable tumor antigens in
breast cancer-derived cell lines
11:35 – 12:10 AM: Lightning Talk Session C (1-minute talks)
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12:10 – 12:55 PM: Lunch
Session VI: Clinical Proteomics and PTMS continued
Moderated by: Olivier Julien (University of Alberta) and Luiz GN de Almeida (University
of Calgary)
12:55 – 1:35 PM: Plenary speaker - Rebekah Gundry (University of Nebraska, USA):
Getting to the heart of the matter
1:35 – 1:55 PM: Invited speaker - Jennifer Geddes-McAlister (University of Guelph): One
Health of Fungal Disease via Quantitative Proteomics
1:55 – 2:10 PM: Maxim Berezovski (University of Ottawa): Phosphoproteomic analysis of
breast cancer-derived small extracellular vesicles reveals disease-specific
phosphorylated enzymes
2:10 – 2:25 PM: Chongyang Li (Institute for Research in Immunology and Cancer, Université
de Montréal): Uncovering the regulatory networks of SUMO E3 PIAS ligases by SUMO
proteomics and transcriptomics analyses
2:25 – 2:40 PM: Deborah Wenk (Princess Margaret Cancer Centre): Phosphoproteomic
analysis of biased dopamine receptor D2 signaling

2:40 – 3:05 PM: Coffee and Social break

3:05 – 3:35 PM: CNPN Annual General Meeting - David Schriemer (University of
Calgary)
Session VI: Structural Proteomics and protein-protein interactions
Moderated by: Patrick Murphy (University of Prince Edward Island) and Emily
Hashimoto-Roth (University of Ottawa)
3:35 – 3:55 PM: Invited speaker - Ji-Young Youn (The Hospital for Sick children (SickKids),
University of Toronto): Defining context-dependent proteomes of stress granules using
BioID approach
3:55 – 4:10 PM: Mopelola Akinlaja (University of British Columbia): Observing
interactome changes induced by Nosema infection in honey bees
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4:10 – 4:25 PM: Matthew Jessulat (University of Regina): Toward a more complete
mitochondrial protein-protein interaction network in saccharomyces cerevisiae
4:25 – 4:40 PM: Julia Kitaygorodsky (University of Toronto): Defining the nanometer
structure of membraneless organelles by coupling proximity biotinylation with
chemical crosslinking in live cells.
4:40 – 5:00 PM: Award and Closing Ceremony
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CNPN-Tony Pawson Proteomics Award
Dr. Leonard Foster, University of British Columbia
Leonard Foster, PhD is a Professor
and the Chair of the Biochemistry
and Molecular Biology department at
the University of British Columbia.
The Foster lab studies a variety of
host-pathogen combinations. They
use
quantitative
proteomics,
employing stable isotope labeling
and liquid chromatography-tandem
mass spectrometry (LC-MS/MS) but
also use other high-throughput
methods, such as high content
screening and massively parallel
sequencing. To fill in the gaps they
then turn to more focused
biochemical and cell biological
methods. Recently they have described a novel method for mapping the protein
interaction network within cells (the interactome) that drives the time and cost involved
in such an analysis down by nearly two orders of magnitude; this technique will play an
important role in many current and future projects.
The Foster Lab runs the Proteomics Core Facility that offers a broad range of services
from mass confirmations to large-scale quantitative proteomic screens, along with all the
associated bioinformations.
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CNPN New Investigator Award (sponsored by Genome
Canada)
Jennifer Geddes-McAlister, University of Guelph
Jennifer Geddes-McAlister, PhD is an
assistant professor in the Department
of Molecular and Cellular Biology at
the University of Guelph. Dr. GeddesMcAlister’s interest in scientific
research and academics began during
her undergraduate degree at the
University of Lethbridge, where she
investigated the impact of fungal
pathogens
on
agricultural
development and performed her first
proteomics experiments. This amazing
experience led her to a PhD in the
laboratory of Dr. Jim Kronstad at the
University of British Columbia, where
she applied quantitative proteomics to
comprehensively profile the cellular
proteome and secretome of the fungal pathogen, Cryptococcus neoformans. Her fascination
with mass spectrometry-based proteomics and pathogenesis provided her foundation for
a postdoctoral fellowship supported by NSERC and the Alexander von Humboldt
Foundation in the laboratory of Prof. Dr. Matthias Mann at the Max Planck Institute of
Biochemistry in Munich, Germany. During her postdoctoral fellowship, she combined
her expertise in microbiology and proteomics with experimental systems immunology to
profile the interplay between Salmonella and its host during infection. Now, at the
University of Guelph, her research group blend cutting-edge proteomics technologies
with a systems biology perspective to explore host-pathogen interactions. Her team is
interested in characterizing the mechanisms of pathogenesis, adaptation, and survival in
fungal and bacterial microbes from a systems biology perspective through mass
spectrometry-based quantitative proteomics.
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Plenary Speakers
Lennart Martens, PhD (VIB-UGent Center for Medical
Biotechnology, Belgium) is a Full Professor of Systems Biology
at Ghent University, Group Leader of the Computational
Omics and Systems Biology (CompOmics) group at VIB, and
Associate Director of the VIB-UGent Center for Medical
Biotechnology, all in Ghent, Belgium. He has been working
in proteomics bioinformatics since his MSc degree, which
focused on the computational interpretation of peptide mass
spectra, and the sequence-dependent fragmentation of
peptides. He then worked as a software developer and framework architect for a software
company for a few years, before returning to Ghent University to pursue a PhD in
proteomics and proteomics informatics. During this time, he worked on the development
of high-throughput peptide centric proteomics techniques and on bioinformatics tools to
support these new approaches. In 2003 he designed and built the PRIDE repository for
the global dissemination of proteomics data at EMBL-EBI as a Marie Curie fellow of the
European Commission. After obtaining his Ph.D., he rejoined EMBL-EBI to coordinate
the newly created PRIDE group for the next three years, firmly establishing the system
as the world’s foremost public proteomics data repository. He then moved back to Ghent
University and VIB to take up his current positions, in which he focuses on novel machine
learning algorithms for mass spectrometry data analysis, and their application to the
large-scale orthogonal reprocessing of public proteomics data. Prof. Martens has been
elected to the Young Academy of the Royal Belgian Academy of Sciences in 2013, to the
Human Proteome Organisation (HUPO) Council in 2016, has been elected President of
the European Proteomics Association (EuPA) in 2020, and was admitted as Fellow of the
Royal Society for Chemistry in 2018. He also served on the HUPO Executive Board from
2017 to 2019, and was the President of the ABRF Proteomics Informatics Research Group
(iPRG) in 2011. Dr. Martens received the 2014 Prometheus Award for Research Excellence
from Ghent University, and the 2015 ‘Juan Pablo Albar’ Proteomics Pioneer Award from
the European Proteomics Association (EuPA). An author on 260 peer-reviewed papers,
he has also co-written two Wiley textbooks on computational mass spectrometry.
Tuesday, May 17th – 8:40-9:20AM: A new wavelength to view proteins: revealing
proteome-wide modifications
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Ulrich auf dem Keller, PhD (Technical University of Denmark,
Denmark) is a Professor in the Department of Biotechnology and
Biomedicine at the Technical University of Denmark. His research
group develops and applies novel proteomics technologies to
understand protease networks in inflamed tissues and
hyperproliferative epithelia focusing on the skin as model system.
Targeted assays discriminate pro- from active proteases, and their
next-generation positional proteomics workflows allow analyzing
small sample amounts from cells and tissues obtained from
animal models and patient biopsies. In translational research, they
monitor and functionally characterize protease substrate cleavages as net outcomes of
complex proteolytic activities in healing impairments, a common complication in elderly
people and patients suffering from diabetes. These studies will relate proteolytic
modifications to protease subnets and their disturbance in disease. In the future, they will
extend these subnets to ultimately map the entire protease web in protease-related
disorders and to build predictive models that allow evaluating proteases as diagnostic
indicators and therapeutic targets within the scope of personalized medicine.
Tuesday, May 17th – 10:55-11:35AM: Protease signaling in contact inhibition of
proliferation (CIP)
Ying Ge, PhD (University of Wisconsin Madison, USA) is a Professor
in the Department of Cell and Regenerative Biology at the
University of Wisconsin Madison. Her research aims to understand
the molecular and cellular mechanisms underlying cardiovascular
diseases via systems biology approaches featuring cutting-edge
ultra high-resolution mass spectrometry (MS)-based comparative
proteomics and metabolomics in conjunction with functional
studies. Cardiovascular disease is the leading cause of morbidity
and mortality in developed countries and is reaching epidemic
proportions. Hence in the post genomic era, proteomics and
metabolomics (the large-scale global analysis of proteins and
metabolites in a cell, organism, tissue, and biofluid) are essential for deciphering how
molecules interact as a system and for understanding the functions of cellular systems in
health and disease. However, there are tremendous challenges in proteomics and
metabolomics due to the extreme complexity and dynamic nature of the proteome and
metabolome. To address such challenges, her group is developing novel ultra highresolution MS-based top-down comparative proteomics and metabolomics platforms for
systems biology studies with high efficiency, specificity, sensitivity, and reproducibility.
Wednesday, May 18th – 10:10-10:50AM
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Rebekah Gundry, PhD (University of Nebraska,
USA) is Professor and Vice Chair of Cellular
and Integrative Physiology, Assistant Chief of
Basic and Translational Research for the
Division of Cardiology and is the Director of the
CardiOmics Program at the University of
Nebraska Medical Center. The Gundry lab
applies mass spectrometry technologies for
advancing basic and translational cardiac
research
and
clinical
care.
Through
development and application of innovative
approaches and bioinformatic tools to study
cell surface glycoproteins and glycans, the Gundry lab aims to answer outstanding
questions in stem cell and cardiac biology and disease. Dr. Gundry is a Council Member
of HUPO, Co-Chair of the HUPO B/D HPP Cardiovascular Initiative, is on the Board of
Directors of US HUPO, and is an Associate Editor of the Journal of Molecular and Cellular
Cardiology. The Gundry lab is funded by the American Heart Association, Juvenile
Diabetes Research Foundation, and National Institutes of Health. In 2021, Dr. Gundry
received a prestigious Emerging Investigator Award from NHLBI.
Wednesday, May 18th – 12:55-1:35PM: Getting to the heart of the matter

20

Invited Speakers
Hannes Röst, PhD is an Assistant Professor in the
Department of Molecular Genetics at the University of
Toronto. His lab is working with next-generation mass
spectrometric instruments to measure proteins and
metabolites with unprecedented accuracy and
throughput. The software developed in his lab is
capable of analyzing millions of mass spectrometric
scans, identify the measured analytes and extract
accurate quantitative information from this data. They
collaborate with researchers and doctors around the
world using their tools and algorithms, helping them to interpret mass spectrometric
data or develop new ways to answer long-standing biological questions. The
computational methods for quantitative mass spectrometry developed by their lab are
then applied to answer questions in systems biology and personalized medicine. They
are using targeted and untargeted mass spectrometry to measure proteins and
metabolites with unprecedented accuracy and throughput, allowing researchers to
obtain a systems-level view of analytes in mammalian cells, tissues and blood. One
promising area of research has been the development of DIA methods in mass
spectrometry with we are investing for their potential to increase specificity and
throughput by orders of magnitude. These methods allow them to extract biological
information from complex mass spectrometric datasets and apply this information to
answer questions in systems biology and personalized medicine. They are currently
applying their work to study global changes in humans during the progressions of
diseases as diverse as diabetes, neurological diseases, connective tissue disorders and
other disorders.
Tuesday, May 17th – 9:20-9:40AM: Using diaPASEF to study proteomes at small scales
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Francois-Michel Boisvert, PhD is a professor is the
Department of Immunology and Cellular Biology and the
director of the Proteomics Facility at the Université de
Sherbrooke. His research has been focussed on the
molecular mechanisms implicated in DNA repair in
response to radiotherapy and chemotherapy. His team has
demonstrated that DNA damage alters the properties of
the minichromosome maintenance (MCM) complex. The
MCM proteins are replicative helicase playing an
important role during DNA synthesis and are required for
processive DNA replication. His team is characterizing
these proteins and their nuclear complexes in order to
uncover the role of the MCM complex showing potential links to DNA repair. His team
specializes in using quantitative mass spectrometry (MS) approaches in various cellular
models, in gel digest, immunoprecipitation-MS, and genetic knockout systems.
Tuesday, May 17th – 1:50-2:10PM: UBKEKS, a novel ubiquitin variant encoded by a
pseudogene

Jennifer Geddes-McAlister, PhD is an assistant
professor in the Department of Molecular and Cellular
Biology at the University of Guelph. Dr. GeddesMcAlister’s interest in scientific research and academics
began during her undergraduate degree at the
University of Lethbridge, where she investigated the
impact of fungal pathogens on agricultural development
and performed her first proteomics experiments. This
amazing experience led her to a PhD in the laboratory
of Dr. Jim Kronstad at the University of British
Columbia, where she applied quantitative proteomics to
comprehensively profile the cellular proteome and secretome of the fungal
pathogen, Cryptococcus neoformans. Her fascination with mass spectrometry-based
proteomics and pathogenesis provided her foundation for a postdoctoral fellowship
supported by NSERC and the Alexander von Humboldt Foundation in the laboratory
of Prof. Dr. Matthias Mann at the Max Planck Institute of Biochemistry in Munich,
Germany. During her postdoctoral fellowship, she combined her expertise in
microbiology and proteomics with experimental systems immunology to profile the
interplay between Salmonella and its host during infection. Now, at the University of
Guelph, her research group blend cutting-edge proteomics technologies with a systems
22

biology perspective to explore host-pathogen interactions. Her team is interested in
characterizing the mechanisms of pathogenesis, adaptation, and survival in fungal and
bacterial microbes from a systems biology perspective through mass spectrometry-based
quantitative proteomics.
Wednesday, May 18th – 1:35-1:55PM: One Health of Fungal Disease via Quantitative
Proteomics

Ji-Young Youn is an Assistant Professor at the Hospital for
Sick children (SicKids) in Toronto. She earned her BS in
Bioengineering from Yonsei University in South Korea in
2004. Through her experiences in the laboratories of Dr. Joe
Ecker at the Salk Institute and Dr. Sarah Liljegren at the
University of Chapel Hill, she became interested in pursuing
research in Molecular Biology. She completed her PhD in the
laboratory of Dr. Brenda Andrews at the University of
Toronto in 2013. She focused on functional genetic interaction
studies of kinase-regulated pathways and characterization of
BAR domain proteins involved in the process of endocytosis.
Following her PhD, she switched fields to functional
proteomics, working in the laboratory of Dr. AnneClaude Gingras at the Lunenfeld-Tanenbaum Research Institute in Sinai Health Systems.
Her postdoctoral studies focused on investigating the constituents of cytosolic RNA
granules in human cells. She joined the SickKids Research Institute to establish her lab in
June 2020. Her lab studies biomolecular condensates that organize subcellular systems
and govern their ability to deal with stress. Using proteomics, genomics, and cell
biological tools, her team investigates their organization, dynamics, and function. This
work provides novel strategies to understand and treat neurodegenerative disorders,
cancer and infectious diseases.
Wednesday, May 18th – 3:35-3:55PM: Defining context-dependent proteomes of stress
granules using BioID approach
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Geneviève Coude, MSc is trained as an ecologist and is a science
communicator who completed a master’s degree on a funny subject:
the sexual behavior of Tree Swallows. Little wonder she loves to
bring science and humour together! Already involved in the world
of popular science during her studies, she’s now pursuing a career
in that field. Writer and creator at Bunker de la Science, she is also a
blog author and public speaker in addition to working for tv shows.
Jacquelyn Jhingree, PhD is a Senior Scientist in the Analytical
Chemistry Department at Medicago R&D in Québec City. She
has been working in biological mass spectrometry for over 15
years in both fundamental and applied areas. To date, her
scientific career spans a range of experiences (in three countries
across three continents) in both academia and industry. She
currently works on methods to characterize plant-derived
candidate vaccines and biotherapeutics. She holds a PhD in
Chemistry from the University of Manchester (UK) and did her
BSc in Guyana (South America). Her interests include equity, diversity and inclusion
initiatives to promote immigrant women of colour and minorities, science policy and
science communication.
Rebekah L. Gundry, PhD, FAHA is Professor and Vice Chair
of Cellular and Integrative Physiology, Assistant Chief of
Basic and Translational Research for the Division of
Cardiology and is the Director of the CardiOmics Program at
the University of Nebraska Medical Center. The Gundry lab
applies mass spectrometry technologies for advancing basic
and translational cardiac research and clinical care. Through
development and application of innovative approaches and
bioinformatic tools to study cell surface glycoproteins and
glycans, the Gundry lab aims to answer outstanding questions in stem cell and cardiac
biology and disease. Dr. Gundry is a Council Member of HUPO, Co-Chair of the HUPO
B/D HPP Cardiovascular Initiative, is on the Board of Directors of US HUPO, and is an
Associate Editor of the Journal of Molecular and Cellular Cardiology. The Gundry lab is
funded by the American Heart Association, Juvenile Diabetes Research Foundation, and
National Institutes of Health. In 2021, Dr. Gundry received a prestigious Emerging
Investigator Award from NHLBI.
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Oral presentation speakers
P01, L29. Kyle Tomaro
University of Ottawa
Development of an AMP-SECreting platform in E. coli for simpler AMP
development (AMPSEC).
Contributing authors: Campbell-Valois, François-Xavier1; Lavallée-Adam, Mathieu1
1
-University of Ottawa
Abstract: In the global fight against antibiotic resistance, the need for alternatives is
more pressing than ever. Antimicrobial peptides (AMPs), short oligopeptides usually
produced as part of a host’s immune system, have shown great promise against
resistant bacteria, biofilms and even cancer cells. Engineering AMPs that are both
specific to a set of bacteria and stable is among the main challenges of the field. Herein,
we propose two separate tools to support these efforts.
The first one is an AMP SECretion system based in E. coli, dubbed AMPSEC, that can be
used to produce active target-specific AMPs. This recombinant protein system uses
surface display technologies coupled with specific protease activity to express, export,
and release functional AMPs that could readily affect neighbouring target bacteria. The
AMPSEC is well suited to screen AMP libraries, to produce purified AMPs and even to
be used as a drug-delivery tool if it is, for example, integrated in a probiotic.
The second is a bioinformatics approach to highlighting the relationship between the
primary structure and the microbial target specificity of AMPs. Our method first
clusters sequences from the DRAMP AMP repository using the Linclust algorithm. De
novo motif discovery tools can then extract AMP sequence motifs relating to target
specificity. These motifs could guide randomized sequence AMP library creation and
decrease the number of inactive sequences generated. Such a library could then be used
with AMPSEC. Combined, these two tools will further improve our ability to design
stable AMPs targeting specific bacteria.
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P02, L27. Brianna Ball
University of Guelph
Uncovering novel anti-virulence strategies to combat fungal infections
Contributing authors: Ball, Brianna1; West, Hannah1; Carruther-Lay, Duncan1; Pladwig,
Samanta1; Geddes-McAlister, Jennifer1
1
-University of Guelph
Abstract: Combatting the increasing rate of fungal infections is a top priority to protect
global health. Cryptococcus neoformans is an opportunistic fungal pathogen found
ubiquitously within the environment and is equipped with sophisticated virulence
factors (e.g., polysaccharide capsule, melanin, extracellular enzymes) that modulate the
host immune system and promote fungal survival in immunocompromised individuals.
The lack of adequate antifungal treatment or the presence of drug resistance strains
often results in fatal cases of cryptococcal-meningitis. Recently, anti-virulence strategies
designed to block virulence factors characteristic of fungal pathogenesis have been
explored as an alternative therapy to reduce fungal burden within the host. This study
aims to identify and characterize novel anti-virulence strategies by deeply profiling the
infection dynamics between host immune cells and C. neoformans using highresolution mass spectrometry (MS)-based proteomics. We performed quantitative
proteomics of infected primary murine macrophages in single runs on a Quadrupole
Orbitrap instrument and have identified novel infection-associated fungal candidate
proteins that have the potential to interact with the host. A library of gene deletion
strains has been constructed and characterized for phenotypic differences in the
production of C. neoformans virulence factors, followed by assessment of the
candidate's potential to cause infection in immune cells and murine models. Next,
interactions between fungal and host proteins will be characterized, with the goal of
locating critical interactions that have the potential for perturbation that impedes fungal
virulence. This research will provide a new pipeline for alternative drug target
discovery against fungal pathogens and a robust tool to control fungal diseases.
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P03, L33. Shu Luo
University of Alberta
Identification of human substrates of the SARS-CoV-2 proteases using subtiligase Nterminomics
Contributing authors: Luo, Shu1; Moussa, Eman1; Ishida, Ray2; Lopez-Orozco, Joaquin2;
Felix-Lopez, Alberto2; Gomez-Cardona, Erik1; Fayad, Nawell2; Kumar, Anil4; Hobman,
Tom C.2,3; Olivier Julien1
1
-Department of Biochemistry, University of Alberta, Edmonton, AB Canada
2
-Department of Medical Microbiology & Immunology, University of Alberta,
Edmonton, AB Canada
3-Department of Cell Biology, University of Alberta, Edmonton, AB Canada
4-Department of Biochemistry, Microbiology & Immunology, University of
Saskatchewan, Saskatoon, SK Canada
Abstract: The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the
causative agent of COVID-19. To date, there are over 495 million confirmed cases of
COVID-19 and over 6.2 million fatalities worldwide. SARS-CoV-2 encodes two
proteases, the main protease (Mpro) and the papain-like protease (PLpro), that process
viral polyproteins during replication by cleaving them into functional protein units.
They are also thought to play a key role in suppressing cellular protein synthesis and
evading immune response during infection, possibly by cleaving host cell substrates in
these processes. Our goal was to characterize the proteome-wide host substrates of viral
proteases Mpro and PLpro to understand which cellular pathways are disrupted during
SARS-CoV-2 infection. We expressed and purified active recombinant SARS-CoV-2
Mpro and PLpro which were then added to human cell lysates. Subtiligase-mediated Nterminomics was used to capture and enrich protease substrate fragments, and identify
the precise location of each cleavage site by mass spectrometry. We present here the
identification of 250 putative human substrates cleaved by the SARS-CoV-2 Mpro viral
protease and 16 for the PLpro. Of note, we identified key regulators of the angiotensinconverting enzyme 2 (ACE2), such as BRD2, that are cleaved by the Mpro and are
degraded during SARS-CoV-2 infection. We postulate that preventing proteolysis of
these substrates could aid the treatment of COVID-19, and that our findings contribute
to our understanding of SARS-CoV-2 pathobiology.
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P04, L35. Kiki Huang
University of Toronto
Combining BioID and high-resolution microscopy methods to understand the roles
of PRRC2 proteins in stress granules
Contributing authors: Youn, Ji-Young1
1
-University of Toronto - Molecular Genetics, Sickkids
Abstract: Stress granules (SGs) are cytosolic membraneless organelles formed by
coalescence of translationally-stalled ribonucleoprotein complexes upon cellular stress.
Time-lapse microscopy shows that SGs form rapidly upon stress and grow larger in
size, of up to 1-2mm. Cumulative progress in the field revealed that mammalian SGs
are composed of several hundreds of proteins and thousands of RNAs. SGs are formed
by an extensive network of protein-protein, RNA-protein, and RNA-RNA interactions,
however, it is unclear how these constituents are organized. Super-resolution
microscopy has revealed that proteins and RNAs can form relatively immobile,
nanoscale cores within SGs. A previous study that captured a high-resolution proximal
SG protein-protein interaction network using BioID identified novel SG components
that are highly connected. These include PRRC2A, PRRC2B and PRRC2C (collectively
called PRRC2s) proteins, which are human paralogs with extensive disorder (~90%) and
RNA-binding activities. The loss of PRRC2C has been shown to reduce SG assembly,
but the roles for PRRC2A and PRRC2B remain unclear. I hypothesize that PRRC2
proteins each play distinct roles in SG assembly, growth, and organization mediated by
their unique BioID profiles. Using BioID, I have determined temporal BioID profiles for
PRRCA and B during SG assembly and dissolution. I have also defined how PRRC2s
are occupying distinct nanoscale cores in SGs using high-resolution microscopy. Lastly,
characterization of knock-out cell lines revealed that PRRC2C uniquely plays a role in
efficient SG assembly, whereas PRRC2B is important for SG growth in size. Thus,
coupling BioID with high-resolution microscopy enabled functional characterization of
PRRC2 proteins in SGs.
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P05, L61. Trent Nelson
Institute de Recherche en Immunologie et en Cancérologie (IRIC)
Site-specific SUMO proteomics identifies chromatin-modifying enzymes as
substrates of the SUMO protease SENP6
Contributing authors: Pascariu, Mirela1; Li, Chongyang1; Bonneil, Éric1; Thibault, Pierre1
1
- Institute de Recherche en Immunologie et en Cancérologie de l’Université de
Montréal
Abstract: SUMOylation is a post-translational modification (PTM) defined by the
covalent conjugation of a small ubiquitin-like modifier (SUMO) protein to a lysine of a
target protein. SUMO proteases known as SENPs are responsible for SUMO
deconjugation. SENP6 is the only essential gene among the SENP proteases and has
roles associated with chromatin such as DNA damage response, cohesion complex
formation, and kinetochore complex formation. SUMOylation is known to have a
significant role in transcriptional regulation; however, it is unclear if and how SENP6
participates in this regulation.
We performed RNA sequencing using a doxycycline-inducible expression of shRNA
that depletes HEK293 cells of SENP6 (SENP6-KD) and found significant gene
expression changes in both an up- and down-regulated manner. RNA sequencing also
identified ~900 non-coding RNAs (ncRNAs) up-regulated upon SENP6-KD compared
to ~400 down-regulated. To identify SENP6 substrates that support these transcriptional
changes, we used a mass spectrometry-based approach to purify SUMOylated proteins
and identify those that change upon SENP6-KD. We identified 46 candidate SENP6
substrates (p-value < 0.05, FC > 1.5), the majority of which were either histones or
proteins involved in chromatin structure/remodelling. Intriguingly, we identified
DNMT3B, KDM5B and EHMT1 as putative substrates, all of which are chromatin/DNA
modifying enzymes. Moreover, SUMO sites for these proteins are within or nearby
conserved protein domains that suggest a critical regulatory function of SUMOylation.
Our current data highlights the novel role of SENP6 in regulating transcription,
possibly through regulating the SUMOylation state of chromatin-modifying enzymes.
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P06, L62. Erik Gomez-Cardona
University of Alberta
Proteomic approaches for prion protein fragmentation mapping
Contributing authors: Eskandari-Sedighi, Ghazaleh1,2; Castle, Andrew1,3; Westaway,
David1,2,3; Julien, Olivier1
1
- Department of Biochemistry, University of Alberta
2
-Centre for Prions and Protein Folding Diseases, University of Alberta
3
-Department of Medicine, University of Alberta
Abstract: Prion diseases are a group of fatal brain disorders affecting humans and
animals characterized by loss of memory and dementia. The prion protein (PrPC) is a
cell surface glycoprotein found in multiple cell types and highly expressed in the central
nervous system. However, once the protein misfolds into the pathogenic form, it
aggregates into prion particles and kills neurons, the prion particles are released and
can infect other neurons allowing disease propagation. A greater level of complexity is
added when considering proteolytic processing. Proteolysis impacts the physiology and
pathogenesis by generating fragments of PrPC, with distinct biochemical characteristics.
Four cleavage events on PrPC have been described: α, β, γ, and shedding. Surprisingly,
the proteases behind these processing events have never been fully identified and the
exact cleavage site is still unknown for most of them. The characterization of these
cleavage events is needed to facilitate therapeutic strategies to prevent conversion to the
infectious form. The goal of our study is to determine the precise location of PrPC
cleavage site using s in mouse brains. We will take advantage of conventional chemical
labeling and novel bio-conjugation techniques that allow unambiguous identification of
PrPC using LC-MS/MS. In particular, we used subtiligase-based labelling and in-gel
acetylation strategies to label the N-termini of PrPC fragments in mouse brain lysates.
With these approaches, we were able to identify PrPC cleavage site candidates proximal
to the α, β, and γ positions as well as hundreds of proteolytic events in other proteins
expressed in mouse brain.
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P07, L20. Giorgio Freije
University of Ottawa
A novel supervised learning algorithm to predict the likelihood of identifying with
tandem mass spectrometry the peptide sequence of a given precursor ion
Contributing authors: Chung, Yun-En1; Lavallée-Adam, Mathieu1
1
-University of Ottawa
Abstract: Mass spectrometry-based proteomics enables the identification of tens of
thousands of peptides in biological samples, through the acquisition of tandem mass
spectra (MS2 spectra). However, most mass spectrometry data acquisition strategies fail
to collect MS2 spectra for all peptides present in complex samples. Additionally, most
MS2 spectra that are acquired from precursor ions do not yield confident peptide
identifications. While computational limitations explain part of this behaviour, poor
fragmentation of precursor ions and low signal-to-noise ratio of MS2 spectra are also to
blame. We therefore propose a computational approach that investigates the possibility
of predicting for a given precursor ion if, when fragmented, its resulting MS2 spectrum
will be confidently identified. Specifically, we designed a supervised learning algorithm
that predicts if the MS2 spectra resulting from the fragmentation of a precursor ion
would be identifiable solely based on its charge, mass-to-charge ratio and ion mobility
coefficient. We trained this model using 16 previously acquired mass spectrometry
analyses of commercial cell lysates. Our classifier yielded a 61% sensitivity and 63%
specificity in predicting whether a precursor ion is identifiable. This classifier will then
be used to optimize mass spectrometry data acquisition in real-time such that the
instrument does not waste time acquiring MS2 spectra for precursor ions that are
unlikely identifiable. This will allow the mass spectrometer to focus its data acquisition
on MS2 spectra that are likely identifiable and to therefore more efficiently use its
limited resources to achieve a more comprehensive coverage of the proteome of
complex samples.
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P08, L16. Emily Hashimoto-Roth
University of Ottawa
MAGPIE: Using machine learning to assess the confidence of protein-protein
interactions in human plasma
Contributing authors: Forget, Diane1; Gaspar, Vanessa1; Bennett, Steffany A. L.2;
Gauthier, Marie-Soleil1; Coulombe, Benoit1,3; Lavallée-Adam, Mathieu2,4
1
-Translational Proteomics Laboratory, Institut de recherches cliniques de Montréal
2
-Department of Biochemistry, Microbiology and Immunology, University of Ottawa,
Ottawa Institute of Systems Biology, University of Ottawa
3
-Département de biochimie et médecine moléculaire, Université de Montréal
4-Ottawa Institute of Systems Biology, University of Ottawa
Abstract: Immunoprecipitation coupled to mass spectrometry (IP-MS) methods are
often used to identify protein-protein interactions (PPIs) in biological samples. While
these approaches are prone to false-positive identifications through contamination and
antibody non-specific binding, their results can be effectively filtered by combining the
use of negative controls and computational modelling. Unfortunately, these filtering
methods do not bode well when IP-MS is performed on human plasma samples
because of the notably higher fraction of non-specific interactions. Therein, proteins
cannot be overexpressed or inhibited, and existing modelling algorithms are not
adapted for execution without such controls. Here, we introduce MAGPIE, a novel
machine learning-based approach for identifying PPIs in human plasma using IP-MS,
which leverages negative controls that include antibodies targeting proteins not known
to be present in human plasma. To first identify a high-quality set of negative controls
that can be used for false-positive interaction modelling, unsupervised learning
algorithms are applied to label-free MS quantification data. MAGPIE then uses a logistic
regression classifier to assess the confidence of PPIs detected in IP-MS experiments
using antibodies targeting known plasma proteins. When applied to 5 IP-MS
experiments, our algorithm identified 68 PPIs with an FDR of 20%. MAGPIE
significantly outperformed a state-of-the-art PPI discovery tool, detecting 3 times more
interactions at half the FDR. Further support for MAGPIE’s PPI identification is
confirmed by known or predicted interactions in the STRING repository. Ultimately,
our approach provides an unprecedented ability to detect human plasma PPIs, enabling
a better understanding of biological processes in plasma.
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P09, L12. Kevin Kovalchik
CHU Sainte-Justine Research Center
Leveraging sequence motif enrichment to increase the sensitivity of peptide
identification in mass spectrometry-based immunopeptidomics using MhcValidator
Contributing authors: Lavallée-Adam, Mathieu1; Caron, Étienne2
1
-University of Ottawa, Department of Biochemistry, Microbiology and Immunology
2
-CHU Sainte-Justine Research Center, Université de Montréal, Department of
Pathology and Cell Biology
Abstract: The immunopeptidome is defined as the repertoire of peptides presented by
major histocompatibility complex (MHC) molecules on the cell surface. Mass
spectrometry (MS) is rapidly becoming an important tool in immunopeptidomics
studies, but the computational identification of MHC-associated peptides from MS data
remains an important challenge due to the non-tryptic nature of the peptides and their
low abundances. Here, we present MhcValidator, a machine learning algorithm that
leverages the characteristic enrichment of sequence motifs in MHC-associated peptides
in order to enhance the sensitivity of peptide identification in MS-based
immunopeptidomics experiments. MhcValidator uses an artificial neural network to
learn sample-specific sequence motifs and combines this information with standard
peptide match quality metrics to better distinguish true- and false-positive peptide
identifications. The learning process can be further enhanced with the addition of
presentation and binding predictions from MhcFlurry and NetMHCpan. In a reanalysis
of 310 MS experiments from 71 mono-allelic cell lines, MhcValidator resulted in a
median increase in PSMs (at 1% FDR) relative to Percolator of 1.5-fold, and a maximum
increase of over 5-fold. In reanalyzing published immunopeptidomes from SARS-CoV2-infected cell lines, we demonstrate that MhcValidator more than doubles the number
of identified SARS-CoV-2 peptides. This work will ultimately enable the identification
of low abundance clinically relevant peptide epitopes for the development of
immunotherapeutic and vaccine strategies against autoimmunity, infectious diseases
and cancer.
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P10, L13. Rachel Nadeau
University of Ottawa
Identification of 3’UTR localization sequence motifs using protein co-localization
networks
Contributing authors: Nadeau, Rachel1; Lavallée-Adam, Mathieu1
1
-University of Ottawa
Abstract: The localization of proteins to their appropriate subcellular compartment is
essential to accomplish their cellular function. Protein localization is highly regulated
through various mechanisms. Among these, sequence motifs in 3’untranslated regions
(3’UTRs) of mRNA are known to be involved in the transport of transcripts to their
specific subcellular compartment where protein translation will then often take place.
However, most mRNA localization sequence elements remain uncharacterized. Recent
proteomics advances in proximity labelling coupled with mass spectrometry have
generated comprehensive protein co-localization networks that can help to address this
need. Indeed, proteins that are densely connected in such networks are likely to be in
similar cell compartments. If such proteins are sharing a common mRNA sequence
motif, this motif could be directly or indirectly related to their localization. We therefore
developed a novel graph theory-based method to identify 3’UTR sequence motifs for
which the associated proteins are locally enriched in a protein co-localization network.
We mined the Human Cell Map protein co-localization network from GO et al. and
identified 24 sequence motifs for which the proteins are significantly clustered in the
network. Proteins associated with these shared sequence motifs are enriched in cellular
compartment Gene Ontology annotations involved in transport, including the
endomembrane system and vesicles. The motifs identified by our method are not
identifiable by a commonly used state-of-the-art motif discovery approach. Our work
sheds light on the factors regulating protein localization and cellular function, and it
demonstrates the ability to detect such factors through the mining of protein colocalization networks.
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P11, L01. Matthew Waas
Princess Margaret Cancer Centre
Proteomic phenotyping of a metabolically defined putative mammary gland stem cell
population
Contributing authors: Tharmapalan, Pirashaanthy1; Khokha, Rama1; Kislinger, Thomas1
1
-Princess Margaret Cancer Centre
Abstract: Breast cancer, a heterogeneous disease of multiple origins, is the most
common cancer in women. The deadliest breast cancers are thought to arise from
stem/progenitors in the mammary epithelium. Our hypothesis is that defining
functional and molecular identities of distinct stem cell populations within the
mammary gland epithelium will reveal potential markers and molecular vulnerabilities.
Recently, we identified a metabolically defined subpopulation of mammary epithelial
basal cells which harbor an increased capacity for colony formation representing a
novel putative progenitor/stem population. We have adapted an innovative dropletbased digestion using commercially available consumables and, in combination with
optimization of sample preparation, instrument acquisition, and data analysis, we
reproducibly obtain >3,000 proteins from 500 sorted cells. We have performed a
repeatability study to characterize the variability inherent to sample preparation and
data acquisition. The median correlation between cell type replicates was 0.96 and 0.91
within and between days, respectively. Finally, we have profiled the proteomic
phenotype of the metabolically defined putative epithelial stem/progenitor cells from
six individual mice (~2000 cells/mouse). We detect over 3500 proteins per sample with
high repeatability. Comparisons to control populations reveal 9 potential cell surface
markers and 5 potential druggable targets. Future studies will compare the proteome to
stem cell populations sorted with other established markers and will investigate the
functional capacity of this population. We anticipate the results of this research will
harmonize our understanding of mammary stem cell biology and support breast cancer
prevention, prognosis, and treatment efforts.
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P12, L08. Nicholas Prudhomme
University of Guelph
Profiling the Infectome of A. tumefaciens and N. benthamiana with Quantitative
Proteomics for Molecular Pharming
Contributing authors: Pastora, Rebecca1; McLean, Mike D.1; Cossar, Doug1; Krieger,
Jonathan2; Sproule, Amanda3; Overy, David3; Geddes-McAlister, Jennifer
1
-PlantForm Corporation
2
-Bruker Daltonics
3
-Agriculture and Agri-Food Canada
4
-University of Guelph
Abstract: Plant-based production systems for biopharmaceutical proteins provide an
attractive alternative to mammalian cell, yeast, or bacterial systems. Benefits of this
system include a reduced cost of drug development, scalability, rapid delivery of new
products to the market, and an ability to provide safe and efficacious medicines for
diseases. Although this platform offers excellent potential for therapeutic protein
production, barriers still exist which impact the product yield and limit wider adoption
of the technology. Challenges regarding purity and abundance of target proteins
produced by agroinfiltration include post transcriptional gene silencing and unintended
proteolysis, which restrict the transition to industrial use. Here, we use tandem mass
tag systems and mass spectrometry-based proteomics to investigate the plant defense
response, profile the changes to Agrobacterium tumefaciens during infection, and
analyze how the interaction between host and pathogen changes throughout the
infection process. In this project, we infiltrated 128 plants with A. tumefaciens grown in
bioreactor or shaker flask conditions and collected leaf tissue at 0, 1, 3 and 7 dpi. We
extracted proteins and subjected to mass spectrometry on an orbitrap tribrid mass
spectrometer and identified over 2500 plant proteins and 350 bacterial proteins. Data
analysis reveals culture- and time-dependent responses to infection, along with optimal
target protein production. We observe differences in the plant defense response based
on culture conditions of the bacteria (e.g., bioreactor growth influences bacterial
virulence factor production) and uncover novel biological insight into the relationship
between host and pathogen to enhance applications of molecular pharming.

36

P13, L49. Jenna Cleyle
Institute for Research in Immunology, Université de Montréal
Proteogenomic analyses reveal tumor-specific antigens in colorectal cancer
Contributing authors: Hardy, Marie-Pierre1; Minati, Robin2; Courcelles, Mathieu1;
Durette, Chantal1; Lanoix, Joel1; Laverdure, Jean-Philippe1; Vincent, Krystel1; Perreault,
Claude2; Thibault, Pierre2
1
-Institute for Research in Immunology and Cancer
2
-Institute for Research in Immunology and Cancer and Molecular Biology Program,
Université de Montréal
Abstract: Colorectal cancer is the second leading cause of cancer death worldwide, with
its incidence expected to increase due to global socioeconomic changes. Unfortunately,
the majority of colorectal cancers respond poorly to recent immunotherapeutic
treatments. Emerging strategies aim to activate a cytotoxic T cell response against
tumor-specific antigens, presented exclusively at the cell surface of cancer cells. These
rare antigens are most effectively identified with a mass spectrometry-based approach,
allowing direct sampling and sequencing of these peptides. Further, isobaric labeling
has been shown to improve antigen identification by increasing peptide charge and
hydrophobicity. While the few tumor-specific antigens identified to date are derived
from coding regions of the genome, recent findings indicate that a large proportion of
tumor-specific antigens originate from allegedly noncoding regions. Here, we
employed a novel proteogenomic approach to identify tumor antigens in a collection of
colorectal cancer-derived cell lines and biopsy samples consisting of matched tumor
and normal adjacent tissue. The generation of personalized cancer databases paired
with mass spectrometry analyses incorporating TMT labeling permitted the
identification of more than 30 000 unique MHC I-associated peptides. We identified 19
tumor-specific antigens in two subtypes of colorectal cancer, primarily derived from
non-coding regions. TMT-based quantification demonstrated that a subset of these
antigens were more abundant at the cell surface of cancer cells compared to normaladjacent tissue. These findings demonstrate the ability of this proteogenomic pipeline to
successfully identify tumor-specific antigens of great immunotherapeutic potential,
which could benefit the development of T cell-based vaccines to target and eradicate
tumors.
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P14, L55. Delaram Dara
University of Alberta
Comprehensive serological testing of SARS-CoV-2 immunity by immunoaffinitymass spectrometry
Contributing authors: Rais, Yasmine1; Fu, Zhiqiang1; Drabovich, Andrei P.1
1

-Division of Analytical and Environmental Toxicology, Department of Laboratory

Medicine and Pathology, Faculty of Medicine and Dentistry, University of Alberta
Abstract: Immunoassays are the gold standard for the detection of immune response
against SARS-CoV-2. They portray a high level of sensitivity but have limited specificity
and cannot be multiplexed. As such, we developed a multiplex immunoaffinity-selected
reaction monitoring (IA-SRM) assay for the detection and quantification of anti-SARSCoV-2 antibodies. 12 proteotypic peptides from the constant regions of various
immunoglobulins were selected for which stable-isotope peptide internal standards
were designed and optimized. For immunoprecipitation (IP), the recombinant receptor
binding domain (RBD) was used to capture human antibodies targeting the RBD
domain. Following IP, ultra-performance liquid chromatography (UPLC) coupled to
SRM was performed. RT-PCR positive plasma samples (n=90), saliva samples (n=25)
alongside pre-pandemic serum/plasma samples (n=150) were obtained to examine the
sensitivity and specificity of the assay. A 12-minute multiplexing IP-UPLC-SRM assay
was developed for the detection and quantification of antibody
subclasses/isotypes(IgG1-IgG4, IgA1-IgA2, IgM, IgD, and IgE). This proof-of-concept
method was assessed on a smaller cohort of 28 COVID-19 positive plasma and 17
negative plasma/serum samples. There was a significant increase in median
concentrations (p<0.05) in the anti-RBD IgG1, IgG3, total IgG, IgA1, total IgA and IgM
in COVID positive samples versus negative samples. The assay had 100% diagnostic
specificity at 100% sensitivity when measuring anti-RBD IgG1 median concentrations to
detect COVID-19 positive patients. IgG1 was the most representative antibody in
serological samples for identifying COVID-19 positive patients. This proof-of-concept
method will be further examined using a larger cohort. Such IP-SRM assays can be
developed for sensitive and specific serological testing against other infectious.
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P15, L51. Meinusha Govindarajan
University of Toronto
Identification of novel cell surface therapeutic targets for high-grade serous ovarian
carcinoma
Contributing authors: Ignatchenko, Vladimir1; Bernardini, Marcus1; Ailles, Laurie2;
Kislinger, Thomas2
1
-Princess Margaret Cancer Centre
2
-University of Toronto & Princess Margaret Cancer Centre
Abstract: High-grade serous carcinoma (HGSC) is the most prevalent and lethal
subtype of ovarian cancer. The low five-year survival rate of 30%, driven by high rates
of recurrence and chemoresistance, underscores the need for the development of novel
therapies. Cell surface proteins constitute over 60% of FDA-approved drug targets and
are attractive options for novel targets due to their easily accessible subcellular
localization. Cell surface proteins, however, are underrepresented in global proteomics
analyses due to their low abundance and biochemical characteristics. In this study, we
apply an N-glycoproteomic enrichment strategy, cell surface capture, to empirically
define the surface localized proteomes of four HGSC cell lines, two normal fallopian
tube epithelial lines and three HGSC patient-derived cancer-associated fibroblast
cultures. The N-glycoproteomic approach led to the detection of 860 surface proteins.
The cell line surfaceomes clustered based on cell type enabling the identification of
proteins with cancer-specific surface expression. Ten proteins were prioritized for
further investigation based on increased surface expression in HGSC and limited
expression in normal tissue, as per publicly available data. Functional assays
demonstrate that transient siRNA knockdown of select surface targets impairs HGSC
proliferation and colony formation in vitro, suggesting that the putative targets
represent actionable, molecular vulnerabilities in HGSC. Spheroid models and in vivo
assays will be used to further investigate the roles of candidates in HGSC growth,
invasion, and metastasis. Ultimately, we anticipate that this work can enable the
development of novel therapeutic antibodies for HGSC.
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P16, L44. Rasha Al Mismar
University of Toronto and Lunenfeld Tanenbaum Research Institute
ecBioID: exploring extracellular proximal protein interactions using BioID
Contributing authors: Samavarchi-Tehrani, Payman1; Seale, Brendon1; Gingras, AnneClaude1
1
-Lunenfeld Tanenbaum Research Institute (LTRI), Mount Sinai Hospital
Abstract: Plasma membrane proteins engage in different types of interactions to fulfill
cellular functions. Protein interactions at the plasma membrane are mostly studied from
the cytoplasmic side, and techniques that study extracellular interactions are still
lacking. Proximity-dependent biotinylation strategies such as BioID provide the means
to characterize proximal interactions of proteins in living cells, however, BioID has yet
to be adapted for profiling interactions in the extracellular space. Here, we describe
extracellular BioID (ecBioID), a tool to profile extracellular proximal protein
interactions. To allow targeting of the fast-acting enzyme TurboID to the cell surface,
we fused the signal sequence of immunoglobulin kappa to the N-terminus of the
enzyme which was extracellularly anchored to the lipid bilayer using a transmembrane
domain or a lipid anchor. We demonstrate by immunofluorescence microscopy,
western blot, and mass spectrometry that the constructs can express, localize to the cell
surface, and induce biotinylation of plasma membrane proteins in the presence of
exogenous biotin and ATP, with a protocol to minimize intracellular labeling. To
explore the applicability of ecBioID in a context-dependent manner, we fused epidermal
growth factor receptor (EGFR) in frame with the enzyme and profiled it in the resting
and ligand-induced states. Using Significance Analysis of INTeractome scoring, we
identified low density lipoprotein receptor and c-type mannose receptor as novel
ligand-dependent proximal interactors of EGFR. In summary, ecBioID offers new
means to explore proximal interactions on the extracellular side of the plasma
membrane which can help in a better understanding of associations that drive cellular
processes.
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Abstract: Epidermal growth factor receptor (EGFR) is a key regulator of cell
proliferation and cancer development. Despite intense study over the past 60+ years, the
mechanisms governing EGFR signaling remain unclear. BioID is a proximity-dependent
proteomic technique well-suited for characterizations of poorly soluble protein-protein
associations, such as those occurring at membranes. However, characterization of
dynamic signaling events by BioID has historically been limited by the relatively
lengthy labelling times required by its original enzyme BirA* (6-24 hours). The
molecularly evolved miniTurbo/TurboID enzymes have recently emerged as promising
candidates for faster labeling. To better understand EGFR regulation, we examined the
EGFR signalosome in HeLa cells stably expressing C-terminally fused EGFR-TurboID
or EGFR-miniTurbo. While TurboID’s high avidity for biotin impeded its use in the
study of dynamics, miniTurbo efficiently detected EGFR proximity interactors within 15
minutes of labelling. Using 15-minute frames, we profiled the temporal nature of EGFligand-dependent partner recruitment, which revealed distinct on/off dynamics of
EGFR neighbours that typify signaling, endocytosis and trafficking. The spatial
organization and interdependence of relationships was further clarified by reciprocal
miniTurbo-BioID characterizations of identified neighbours, and by coupling BioID
with CRISPR-Cas9 gene editing or bait mutagenesis. These strategies confirmed GRB2’s
function as a master regulator of EGFR signaling in a mechanism involving CD2AP and
SYNJ2. Altogether, these data demonstrate the proficiency of miniTurbo-BioID in short
timescales, facilitating investigations of protein network rewiring following cellular
stimulations. Further, coupling of miniTurbo BioID with gene editing and mutagenesis
is a powerful strategy to characterize protein complexes during dynamic signaling
events.

41

P18, L37. Carla-Marie Jurkovic
Université de Sherbrooke
Proteome dynamics at DNA replication forks in the presence of replicative stress.
Contributing authors: Raisch, Jennifer1; Dong Nguyen2; Tran, Stephanie3; Lévesque,
Domonique1; Scott, Michelle2; Campos, Eric3; Boisvert, François-Michel1
1
-Department of Immunology and Cell Biology, Faculty of Medicine and Health
Sciences, Université de Sherbrooke
2
-Hoang Department of Biochemistry and genomic function Faculty of Medicine and
Health Sciences, Université de Sherbrooke
3
-Department of Molecular Genetics, The Hospital for Sick Children’s Peter Gilgan
Centre for Research and Learning, University of Toronto
Abstract: DNA replication requires the dynamic coordination of several proteins to
duplicate the genome. Replication stress refers to replication fork challenges during
replication, which must be fixed by specialized repair mechanisms that are highly
specific toward the different types of damage and replication intermediates. Thus,
studying the recruitment of proteins to the replication fork during stress is essential to
better understand the complex biological mechanisms involved in DNA replication and
repair. Through a large-scale proteomics study of protein assembly and recruitment
during DNA replication, the interactome of 17 proteins well-known in the replication
fork was characterized with or without stress conditions induced by hydroxyurea. The
potential interactors of these proteins of interest were identified using inducible
HEK293T Flp-In-T-Rex stable cell lines expressing the protein of interest fused to the
proximity labeling system BioID2. These molecular constructs were expressed in the
presence or absence of hydroxyurea and validated by immunoblotting and
immunofluorescence. After their extractions, the biotinylated proteins were isolated to
be identified and quantified by mass spectrometry, to allow the identification of a vast
network of proteins recruited to stalled replication forks. The characterization of the
interactome of the 17 proteins of interest made it possible to observe 56 nuclear proteins
modulated in the presence of hydroxyurea; all of which mainly play a role in
modulating chromatin conformation, mRNA transcription and synthesis, and DNA
repair. Of these proteins, 18 did not have a previous association with DNA replication,
opening new potential avenues of research in DNA repair during replication.
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Abstract: There is an increasing need to characterize how drugs may be altering the
human gut microbiome, and consequently, affecting human health. Recently,
metaproteomics has been used to explore the gut microbiome and its taxonomic and
functional shifts when challenged drugs. However, acquiring metaproteomic data by
tandem mass spectrometry (MS/MS) can be time consuming and resource intensive,
and there is demand for computational methods that can be used to reduce these
resource requirements. We present MetaProClust-MS1, a computational framework for
rapid microbiome screening using MS1 features only, developed to prioritize samples
and treatments for follow-up MS/MS. In this proof-of-concept study, we tested
MetaProClust-MS1 on microbiome data acquired using short 15-minute MS1-only
chromatographic gradients, MS1 spectra from longer 60-minute gradients using
MS/MS, and reanalyzed data from a clinical MS/MS diagnostic study of pediatric
patients with inflammatory bowel disease. We found that MetaProClust-MS1 identified
robust microbiome responses caused by drugs using MS1 profiles only. In addition,
clusters of comparable drug-microbiome interaction datasets were significantly
correlated, suggesting similar results are acquired by both MS1-only and MS/MS.
MetaProClust-MS1 could also distinguish between inflammatory bowel disease
diagnoses (ulcerative colitis vs Crohn’s disease) using MS1 features from microbiome
samples. Finally, MetaProClust-MS1 clusters were used to guide feature selection and
resulted in an accurate model for inflammatory bowel disease prediction.
MetaProClust-MS1 may be especially useful in large-scale microbiome screens for
prioritization of samples for further deep metaproteomic characterization and may be
promising as a novel approach for clinical diagnostic screening.
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Abstract: The ability to identify peptides, proteins and their post-translational
modifications using mass spectrometry is directly linked to the fragmentation level of
peptide precursor ions. Typically, a well-fragmented precursor ion generates a tandem
mass spectrum with a high signal-to-noise ratio, which facilitates sequence
identification. Precursor ion properties, such as mass-to-charge ratio (m/z), charge state,
and ion mobility coefficient are related to the level of collision energy required for
optimal fragmentation. Nonetheless, most mass spectrometers do not make use of all
these pieces of information when attempting to determine the optimal collision energy
for a given peptide fragmentation, leaving many peptides suboptimally fragmented and
unidentifiable. Herein, we constructed an artificial neural network that computationally
predicts the relative fragmentation of a given peptide ion using its properties when a
certain level of collision energy is applied. This network is then used to determine in
real-time, during mass spectrometry analysis, the optimal collision energy for a given
precursor ion. We show that our algorithm can accurately predict relative
fragmentation (R-squared=0.72) in the proteomics analysis of commercial human cell
lysates with a Bruker timsTOF Pro mass spectrometer. Furthermore, using our software
to determine the optimal collision energy for peptide ions increased the number of
peptide identifications by 15%. It also improved post-translational modification
characterization by identifying 11% more modified peptides when applied to human
cell lysate samples enriched for phosphorylated peptides. By optimizing fragmentation,
our method improves proteomics characterization and therefore provides a better
understanding of biological processes in samples analyzed by mass spectrometry.
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Abstract: Annotation of biological sequences has become the bedrock of investigation in
molecular biology. Yet the cycle of annotation generation informed by evidence
gathering and vice-versa is hampered by assumptions that were once necessary but are
now limiting discovery. The assumption that genes are limited to a single functional
open reading frame (ORF), that functional ORFs must be over 100 codons, or that
translation initiation is triggered by a single codon has undoubtedly introduced a
sizable blindspot. Our human protein library based on three frame translation of the
transcriptome, OpenProt, has yielded several discoveries otherwise impossible to
achieve. We present two example discoveries: a protein translated from a hidden ORF
in an overlapping reading frame of the ALS-related FUS gene, and the presence of
hundreds of unannotated proteins in a large protein-protein interaction network, using
specialized computational mass spectrometry tools. Some of these unannotated proteins
are translated from transcripts annotated as non-coding RNAs because they are
transcribed from genes annotated as pseudogenes. The aim is to close the loop between
evidence gathering and annotation building using machine learning to both enhance
data analysis and inform sequence annotations. Our approach differentiates functional
from random ORFs, improves annotations, and provides an improved view of the
proteome. OpenProt aims towards a comprehensive description of the proteome
through iterative integration of protein expression evidence with machine learning
driven annotations. Such a description would be a powerful tool to foster advances in
all areas of molecular biology, be it proteogenomics, protein interaction networks, or
even diagnostics.
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Abstract: The effects of small molecules such as endogenous metabolites on cell growth
and signaling lie at the basis of biochemical functions in cells and are typically
manifested through their interaction with proteins, which are incompletely understood.
Exciting new quantitative proteomics strategies enable protein target deconvolution for
drugs and other exogenous small molecules and may also be adapted to measure
endogenous metabolite-protein interactions. Existing target deconvolution methods
include 1) chemical proteomics methods that use solid support/biotin-coupled drugs or
activity-based probes as well as 2) stability methods that measure global changes in
protein oxidation, proteolysis, or thermal stability upon addition of the compound in
question to a protein lysate. Although target deconvolution approaches for measuring
metabolite-protein interactions have shown promise, the techniques fail to identify the
full complement of proteins known to interact with a given small molecule or
metabolite. Here, we have developed several orthogonal strategies to improve thermal
stability-based metabolite-protein interaction profiling approaches using model drugs
(e.g. staurosporine) and metabolites (e.g. GTP and NAD+). We demonstrate the
potentials and pitfalls of using of salt additives and pre-dialysis of cell lysates combined
with the optimization of heating temperatures to create orthogonal methods that
improve thermal stability to identify metabolite-protein interactions. Since the human
metabolome also consists of ingested small molecules we also demonstrate the potential
for existing thermal stability approaches to reveal interactors of bioactive food
components. These data may be used to discover new mechanisms of cellular metabolic
regulation and function by endogenous and food-derived metabolite-protein
interactions.
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Abstract: Legumain is an asparaginyl endopeptidase with a unique preference for
cleavage after asparagine residues, and legumain inhibitors have exhibited therapeutic
effects in mouse models of multiple pathologies. However, further exploration of
legumain’s activities is needed, as drug development requires comprehensive
knowledge of the protease’s cellular function. Therefore, we aimed to study the effects
of a small-molecule legumain inhibition on the global proteome and N-terminome of
macrophages using an unbiased and systemic approach.
We identified 16,757 peptides in RAW264.7 cells under legumain inhibition using
shotgun proteomics and observed an increase of 326 unique peptides and a decrease in
the expression of 241 unique peptides. Interestingly, mitochondria and metabolism
associated proteins were common among the changing peptides, indicating that
legumain may have a novel impact on related processes. Moreover, we explored
potential substrates of legumain using N-terminomics/TAILS (terminal amine isotopic
labeling of substrates). Potentially reflecting legumain-dependent cleavage, we
identified three proteins cleaved after asparagine residues. Of note, a mitochondrial
protein associated with the formation of iron-sulfur clusters, knowns as frataxin, can be
cleaved by legumain. Further validation of this result is needed, as legumain is a
lysosomal protease not normally found within the mitochondria. Lastly, we identified a
25-KDa form of legumain, which has previously been observed in multiple cell and
tissue types, indicating a promising new cleavage site within legumain itself.
Our findings provide novel data for legumain’s functions, indicating new roles for this
protease, and will be critical for drug development and the understanding of
legumain’s contribution to multiple diseases.
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Abstract: The reprogramming of somatic cells towards induced pluripotent stem cells
involves a global reorganization of the proteome. Though many studies focus on
reprogramming methods, there is still an imperfect understanding of the structural
changes in cellular organization underlying reprogramming events. Importantly, the
initiation phase of reprogramming hosts major changes in the remodelling of cell
morphology, most notable is the cellular cytoskeleton. In order to understand this
remodelling, I have optimized and implemented a proximity dependent biotinylation
(BioID) strategy in reprogramming cells through lentiviral delivery, detecting proximal
proteins which can define a specific region or compartment of the cell. Building on
work that generated a neighborhood view of a human cell, my project aims to
characterize the initiation phase of reprogramming by defining changes in the
subcellular organization of the proteome using BioID. Leveraging the multiplexing
capacity of isobaric labelling (TMTpro16), I quantified the abundance changes of >6,500
proteins during the first week of reprogramming, highlighting both the dynamic nature
of the reprogramming process and stably expressed proteins that can serve as ‘baits’ for
BioID profiling. A set of 11 baits have been profiled at early and late stage initiation
phase which highlight distinct and uncharacterized changes in proximal associations
during cytoskeleton remodelling. Additionally, with a further 20 baits and increased
temporal profiling and with the ability to interpret the differential interactions under
the context of my protein abundance data, I will define the potential role of proteins in
the remodeling of the sub-cellular landscape (a critical requirement for iPSC
generation).
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Abstract: Multi-omics approaches are becoming increasingly prevalent in biomedical
research as they enable the correlation of disease-causing genes to the resulting
functional products. Each set of analytes comprising a multi-omics workflow requires
an individualized frontend preparation to optimize the coverage, however, with often
limited sample quantities, workflows that integrate several “omics” preparations
optimize the data acquired per cell. Our group has recently reported rapid organic
solvent based protein and peptide precipitation approaches, as well as the development
of the ProTrap XG precipitation cartridge for quantitative separation of precipitated
pellets from the supernatant. We herein describe a multi-omics strategy that integrates
proteomics, peptidomics, and metabolomics facilitated by a precipitation-based
workflow in the ProTrap XG.
A sequential precipitation approach was applied to a human cell lysate (AsPC-1)
whereby 70-80% organic solvent was used to precipitate the high-MW protein fraction,
the supernatant was increased to 95% organic to precipitate soluble peptides, and
remaining supernatants were subject to metabolomics analysis. Protein fractions were
subject to trypsin digestion for bottom-up LC-MS/MS, peptide fractions were analyzed
directly, and metabolome fractions were analyzed by a targeted approach against a
panel of 600 typical metabolites.
Preliminary results reveal that metabolome analysis was optimized following protein
depletion in the ProTrap XG compared to a conventional vial. Purification with 80%
methanol demonstrated the greatest coverage while 80% acetone gave optimized
reproducibility. Ongoing work aims to improve proteome coverage by extracting with a
cleavable surfactant and further characterize the recovered peptidome fraction.
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Abstract: Introduction: In liquid chromatography mass-spectrometry (LC-MS) based
proteomics, Data Independent Acquisition (DIA) has become more popular as it
achieves high reproducibility and deep proteome coverage. Since DIA produces
complex fragment spectra with signals from multiple peptides, analysis is typically
done by extracting signals based on a-priori knowledge stored in a peptide library.
More recently, coupling ion mobility (IM) to LC-MS provides an extra dimension of
selectivity so peptide signals can more easily be found. For example, diaPASEF utilized
an IM enhanced library to identify over 67,000 peptide precursors from a single
injection. However, experimental variations in retention time (RT), IM and intensity
ratios of fragment ions make it difficult to locate peptide signals. Here, we developed
new methodologies for calibrating IM enhanced libraries, drastically improving
identification rates.
Results: The initial library was created from K562 fractions run in ddaPASEF analyzed
with MSFragger and Easypqp. Querying the library against triplicate diaPASEF runs,
using OpenSwath and Pyprophet, produced 78,000 precursor identifications. Our first
calibration strategy utilized high confidence peptides from unfractionated DDA
injections to estimate the library’s RT and IM, resulting in a 20% increase in precursor
identifications (95,000 precursors). For further calibration we used the gas phase
fractionation technique to achieve over 107,000 identifications from a single injection.
This entailed acquiring small window (5 Da) DIA experiments and substituting library
RT, IM and fragment intensities with the values in the small window experiment.
Conclusion: We demonstrate the importance of library calibration and developed new
techniques for calibrating libraries enhanced with IM.
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Abstract: To understand molecular mechanisms, we must identify the biologically
active players: proteoforms (e.g., isoforms, splice variants, post-translational variants);
this is also essential to identifying genuine biomarkers and developing/assessing new
therapeutics[1]. The gold standard to detect these species is two-dimensional gel
electrophoresis (2DE; resolving by isoelectric focusing (IEF) and SDS-PAGE). Over the
last 10-15 years purportedly ‘faster’ methods have become popular but do not support
parallel technical replicates nor routine proteoform analysis. Regarding 2DE, older
reports suggest a 20-66% protein loss during rehydration of immobilized pH gradient
(IPG) strips[2,3]. Here we report improved 2DE analytical times without sacrificing data
quality. The aims were to determine if (1) sample/IPG rehydration time could be
reduced; and (2) face up rehydration reduced proteoform losses. Increasing IPG strip
surface area by microneedling reduced rehydration time from 16 to 4 hours, yielding
quantitatively and qualitatively indistinguishable final 2D gels, with total proteoform
losses of only 0.04% during face up rehydration. Contrary to [2,3], our detailed
assessments establish that <0.3% of the total proteome is lost during face down
rehydration, and a potential small loss of <<<3 kDa species to wicks (routinely changed
5 times during IEF to aid sample desalting) and mineral oil (used to prevent oxidation
during IEF). References: 1. Carbonara, K., Andonovski, M., & Coorssen, J. R.,
Proteomes, 2021, 9(3), 38. 2. Zuo, X. & Speicher, D. W., Electrophoresis, 2000, 21, 30353047. 3. Zhou, S., Bailey, M. J., Dunn, M. J, Preedy, V. R., & Emery, P. W., Proteomics,
2005, 5, 2739-2747
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Abstract: Precision oncology initiatives are improving treatment options for relapse or
high-risk pediatric cancers, however it remains challenging to identify and test
personalized treatment protocols for each child in a timeframe that enables effective
clinical intervention. Recent large-scale genomic analyses indicate that relapses often
arise from sub clonal outgrowths. However, the impact of clonal evolution on the
actionable proteome and response to targeted therapy is not known. We present a
comprehensive retrospective analysis of paired ALL diagnosis and relapsed specimens
to better elucidate how variants change or persist through disease progression. To first
investigate persistence of pediatric cancer driving mutations, we performed targeted
next generation sequencing and observed 9 of 11 paired samples having at least 50%
retention of mutations. Selected samples were then treated with variant-targeted
therapies, and although the inhibitors showed poor selectivity, paired samples showed
high correlation of drug response. To next determine if proteomes are similarly stable,
we employed a comprehensive data independent acquisition (DIA) analysis to robustly
quantify 8153 unique proteins and 146 cancer associated proteins (CAPs). We observed
stable abundance of CAPs and stable proteomes through disease progression, especially
in cancer related processes. Finally, discovery-driven whole proteome analysis
prioritized PARP1 as a new pan-ALL target candidate which was confirmed by robust
sensitivity of ALL primary cells to treatment with two PARP1/2 inhibitors. Together our
findings suggest that initiation of a precision medicine workflow when pediatric ALL is
first diagnosed has the potential to identify disease sensitivities that are likely to persist
at disease relapse.
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Abstract: Non-small cell lung cancer (NSCLC) is the leading cause of cancer deaths
worldwide. Only a fraction of NSCLC harbor actionable driver mutations and there is
an urgent need for patient-derived model systems that will enable the development of
new targeted therapies. NSCLC and other cancers display profound proteome
remodeling compared to normal tissue that is not predicted by DNA or RNA analyses.
Here, we generate 137 NSCLC patient-derived xenografts (PDXs) that recapitulate the
histology and molecular features of primary NSCLC. Proteome analysis of the PDX
models reveals 3 adenocarcinoma and 2 squamous cell carcinoma proteotypes that are
associated with different patient outcomes, protein-phosphotyrosine profiles, signatures
of activated pathways and candidate targets, and in adenocarcinoma, stromal immune
features [Mirhadi et al. Nature Comm, 2022, in press]. Altered iron regulation is
identified as a key determinant of NSCLC aggressiveness associated with patient
outcome [Mirhadi et al., submitted]. These findings portend proteome-based NSCLC
classification and treatment and support the PDX resource as a viable model for the
development of new targeted therapies.
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Abstract: The search for targetable tumor antigens (TAs) has considerably accelerated
during the past decade due to the improvement of mass spectrometry-based
immunopeptidomic pipelines. This provides new opportunities for the development of
novel antitumoral immunotherapies able to mount an efficient T cell response against
one or multiple types of tumors. In breast cancer, while immune checkpoint inhibitors
have recently been shown to provide durable response in a small subset of patients, the
main clinical challenge remains to convert nonresponders into responders. Here, using
a well-established pipeline based on sample-personalized proteome databases and
state-of-the-art mass spectrometry, we analyzed the immunopeptidome of four patientderived breast cancer and one non-tumorigenic cell lines. By filtering major
histocompatibility complex (MHC)-associated peptides (MAPs) based on the expression
of their source sequences in medullary thymic epithelial cells (mTECs) and normal
tissue transcriptomes (GTEx), we identified 20 tumor-specific candidates for the
development of a breast cancer vaccine. Because most of these antigens do not arise
from private somatic mutations but from the cancer-specific aberrant expression of
coding (exon) and non-coding (introns, UTRs, or intergenic) regions, these novel
candidates can be shared by a much broader range of patients with breast cancer.
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Abstract: Fungal diseases greatly impact the world around us, including our
environment, food system, and health. Beginning with the food we eat, the application
of fungicides to protect cereal crops from devastating fungal diseases can lead to
resistance within plant pathogens. Additionally, fungicidal applications can also cause
resistance within environmental pathogens, which are transmitted to humans, causing
devastating disease. Our research program integrates these global challenges and
leverages our diverse expertise in mass spectrometry-based proteomics and advanced
bioinformatics, combined with plant biology, microbiology, immunology, biochemistry,
and drug design to investigate critical interactions between the pathogen and host that
drive disease progression. For instance, our proteomics profiling of Fusarium head
blight (FHB; a globally-impactful fungal disease of cereal crops that reduces grain
quality and yield through contamination with mycotoxins) reveals novel fungal
virulence factors and defines plant proteins critical for degradation of the mycotoxin.
Importantly, current treatment strategies against FHB expose environmental microbes,
including the human fungal pathogen, Cryptococcus neoformans, to low levels of
fungicide, which promotes the evolution of resistance, leading to untreatable disease.
Our extensive proteomics analysis of cryptococcosis defines proteins influencing
antifungal resistance, which we show reversal upon small molecule inhibition, and
we’ve uncovered novel interactions between host and fungal proteins that regulate
disease progression. Overall, our One Health approach combined with proteomics
profiling bridges together environmental, animal, and human health to uncover new
prevention and treatment strategies against medically- and agriculturally-relevant
diseases to improve global health and food security.
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Abstract: Small membrane-derived extracellular vesicles have been proposed as
participating in several cancer diseases, including breast cancer (BC). We performed a
phosphoproteomic analysis of breast cancer-derived small extracellular vesicles (sEVs)
to provide insight into the molecular and cellular regulatory mechanisms important for
breast cancer tumor progression and metastasis. We examined three cell line models for
breast cancer: MCF10A (non-malignant), MCF7 (estrogen and progesterone receptorpositive, metastatic), and MDA-MB-231 (triple-negative, highly metastatic). To obtain a
comprehensive overview of the sEV phosphoproteome derived from each cell line,
effective phosphopeptide enrichment techniques IMAC and TiO2, followed by LCMS/MS, were performed. The phosphoproteome was profiled to a depth of 2003
phosphopeptides, of which 207, 854, and 1335 were identified in MCF10A, MCF7, and
MDA-MB-231 cell lines, respectively. Furthermore, 2450 phosphorylation sites were
mapped to 855 distinct proteins, covering a wide range of functions. The identified
proteins are associated with several diseases, mostly related to cancer. Among the
phosphoproteins, we validated four enzymes associated with cancer and present only
in sEVs isolated from MCF7 and MDA-MB-231 cell lines: ATP citrate lyase (ACLY),
phosphofructokinase-M (PFKM), sirtuin-1 (SIRT1), and sirtuin-6 (SIRT6). With the
exception of PFKM, the specific activity of these enzymes was significantly higher in
MDA-MB-231 when compared with MCF10A-derived sEVs. This study demonstrates
that sEVs contain functional metabolic enzymes that could be further explored for their
potential use in early BC diagnostic and therapeutic applications.
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P33. Chongyang Li
Institute for Research in Immunology and Cancer, Université de Montréal
Uncovering the regulatory networks of SUMO E3 PIAS ligases by SUMO proteomics
and transcriptomics analyses.
Contributing authors: Li, Chongyang1; Boutet, Alison1; Pascariu, Cristina Mirela1;
Nelson, Trent1; Courcelles, Mathieu1; Wu, Zhaoguan1; Minati, Robin1; Comtois-Marotte2;
Emery, Gregory1; Thibault, Pierre1
1
-Institute for Research in Immunology and Cancer, Université de Montréal
2
-Simon Institute for Research in Immunology and Cancer, Université de Montréal
Abstract: Protein inhibitor of activated STAT (PIAS) are E3 SUMO ligases that play
important roles in regulating protein stability and signaling transduction pathways.
PIAS proteins are overexpressed in the triple-negative breast cancer cell line MDA-MB231, and PIAS knockout (KO) results in a reduction in cell proliferation and cell arrest in
S phase. Here, we used quantitative SUMO proteomics and transcriptomics to
systematically explore the regulatory role of PIAS SUMO E3 ligases upon CRISPR-Cas9
KO of individual PIAS in HEK293 cells. A total of 1422 sites were identified, and
different subsets of SUMO sites (~ 100-200 sites) were regulated following KO of one or
more PIAS genes. RNA sequencing results also revealed hundreds of up- and downregulated genes in response to PIAS KO. We identified several substrates involved in
cell proliferation and cell cycle regulation that were regulated by the majority of PIAS
members from both SUMO proteomic and transcriptomic data. Ki-67 and TOP2A,
which are involved in the epithelial-to-mesenchymal transition and cell cycle, are
SUMOylated at several lysine residues by all PIAS proteins, suggesting a level of
redundancy within the PIAS family members. Each PIAS also regulated cell
proliferation and cell cycle through a unique pool of candidates. The minimal overlap of
regulated candidates identified from SUMO proteomic and transcriptomic data
suggests different yet complementary mechanisms mediated by PIAS members. These
results provide novel insights into both the redundant and specific regulatory
mechanisms of cell proliferation and cell cycle mediated by PIAS SUMO E3 ligases.

57

P34. Deborah Wenk
Princess Margaret Cancer Centre
Phosphoproteomic analysis of biased dopamine receptor D2 signaling.
Contributing authors: Khan, Shahbaz1; Ignatchenko, Vladimir1; Hübner, Harald2;
Gmeiner, Peter2; Weikert, Dorothée2; Pischetsrieder, Monika2; Kislinger, Thomas1,3
1
-Princess Margaret Cancer Centre
2
-Friedrich-Alexander Universität Erlangen-Nürnberg (FAU)
3
-University of Toronto
Abstract: The dopamine receptor D2 (D2R) is an important drug target due to its
involvement in several neurological disorders including Parkinson´s disease and
schizophrenia. Classically, these conditions have been treated with balanced ligands
which unselectively influence all pathways available to the receptor. Alternatively,
functionally selective ligands have emerged as promising new drug candidates which
might induce less side effects due to their selective activation of G protein- or β-arrestinmediated pathways at the D2R. However, the consequences of selectively targeting G
protein or β-arrestin on cellular signaling are not comprehensively understood. Thus,
we utilized high throughput phosphoproteomics to gain a systems overview of
signaling induced by the biased and balanced D2R ligands MS308, BM138, quinpirole,
and sulpiride in an in vitro D2R transfection model.
Quantification of 14,160 phosphosites revealed a low impact of the partial G protein
agonist MS308 on cellular protein phosphorylation, as well as surprising similarities
between the unbiased agonist quinpirole and the antagonist sulpiride. Analysis of the
temporal profiles of ligand-induced phosphorylation events showed a transient impact
of the G protein-selective agonist MS308, whereas the β-arrestin-preferring agonist
BM138 showed a delayed, but more pronounced response. Kinase enrichment analysis
uncovered a possible role of sulpiride as a β-arrestin agonist, as well as the probable
existence of pathway crosstalk between G protein- and β-arrestin-mediated signaling
early in the protein phosphorylation cascades. Functional enrichment analysis of
ligand-impacted phosphosites and treatment-linked kinases confirmed multiple known
functions of D2R signaling while also revealing novel insights into D2R-mediated
effects.
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P35. Mopelola Akinlaja
University of British Columbia
Observing Interactome changes induced by Nosema infection in honey bees.
Contributing authors: Foster, Leonard J.
Abstract: Honey bees are essential pollinators, supporting our ecosystem, agriculture
and revenue production globally. Unfortunately, they have faced significant health
threats due to various emerging pests and pathogens. A notable and prevalent
pathogen is Nosema ceranae. This microsporidian parasite infects the honey bee midgut
epithelial cells through rapid proliferation, resulting in colony level disease that is fatal
in several cases.
Towards our aim of elucidating Nosema's mechanism of action in the honey bee gut, we
used mass spectrometry-based proteomics to observe the honey bee gut interactome in
normal and infected states, to identify disease-induced interactome changes. We used a
co-elution strategy Protein Correlation Profiling - Label Free Quantitation (PCP-LFQ),
where we combined size exclusion chromatography, mass spectrometry and
bioinformatics to isolate and identify interacting proteins on a large scale.
As a non-model organism, the honey bee interactome had not been previously
characterised. Using the above-mentioned method, we have made great strides towards
identifying and characterising key protein interactions in the honey bee gut, observing
notable complex formations e.g., 20S proteasome. We are currently exploring this high
throughput dataset to see how some of these identified interactions are changing and
what new interactions are forming due to Nosema infection. Our next steps comprise
validating identified complexes using complimentary methods, and using information
we gain from observing disease-induced protein complex changes to propose a
preliminary mechanism of action for Nosema infection. This work highlights novel
results obtained from probing interactome changes by applying established analytical
methods to a non-model organism.
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P36. Matthew Jessulat
University of Regina
Toward A More Complete Mitochondrial Protein-Protein Interaction Network in
Saccharomyces cerevisiae.
Contributing authors: Phanse, Sadhna1; Aoki, Hiroyuki2; Moutaoufik, Mohamed Taha2;
Amin, Shahreen2; Babu, Mohan2
1
-University of Toronto
2
-University of Regina
Abstract: Partial and nearly-complete protein-protein interaction networks have been
developed for model organisms and cell lines, including independent interaction
networks from Saccharomyces cerevisiae based on several distinct, complementary
methodologies. However, due to experimental growth conditions and interference from
their compartmentalization, mitochondrial protein interactions are currently
underrepresented. Further, high-throughput mitochondrial proteomics approaches
have resulted in widely variable numbers of proteins, with many localizations
unsupported by direct assays or obscured by conditional or multi-organellar
localization. Here, we have curated a limited set of 740 high-confidence mitochondrial
proteins supported by low-throughput investigations, and through a combined
Affinity-Purification/Mass Spectrometry (AP/MS) and Co-Fractionation by size
exclusion chromatography (CF) under non-fermentative growth conditions, we have
assembled protein interaction networks within the mitochondria and between the outer
mitochondrial membrane and the remaining compartments of the cell. Stringent
filtering criteria to focus our network on adjacent mitochondrial compartments or to
limit extra-mitochondrial compartments to the outer membrane ensures predicted
interactions are more likely to be biologically relevant, and identifies novel participants
in characterized mitochondrial structures and pathways, as well as new contact sites
between the mitochondria and other organelles.
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P37. Julia Kitaygorodsky
University of Toronto, Lunenfeld-Tanenbaum Research Institute
Defining the nanometer structure of membraneless organelles by coupling proximity
biotinylation with chemical crosslinking in live cells.
Contributing authors: Kitaygorodsky, Julia1,2; Larsen, Brett2; Wong, Cassandra2;
Gingras, Anne-Claude1,2
1
-University of Toronto
2
-Lunenfeld-Tanenbaum Research Institute
Abstract: The paraspeckle is a nuclear membraneless organelle that arises through
dynamic coalescence of proteins and RNAs, sequestering these components in response
to different environmental conditions. Recent studies revealed further
compartmentalization within paraspeckles: a stable concentrated core (scaffolded by
long non-coding RNA NEAT1) surrounded by a dynamic, liquid-like shell and
additional embedded spherical patches. However, individual molecular contacts
underlying this structural organization remain completely uncharacterized.
Current approaches to study the internal arrangement of membraneless organelles
either disrupt the physiological environment, cannot discover new components, or lack
the necessary resolution to elucidate suborganellar organization in live cells.
I hypothesize that combining proximity-dependent biotinylation (BioID) with chemical
crosslinking coupled to mass spectrometry (XLMS) will enable definition of the
paraspeckle’s structural organization, defining direct molecular contacts even among
low abundance proteins.
To date, I have established a workflow of BioID labeling in live cells followed by postlysis crosslinking, purification of the biotinylated proteins, and identification of these
components and crosslinks by mass spectrometry. I recover over 50 crosslinks amongst
members of the paraspeckle’s stable ‘core’, but lysis disrupts the integrity of the
paraspeckle structure. To study the paraspeckle in its native environment and reduce
post-lysis artefacts, I am optimizing the pipeline to crosslink live cells. My preliminary
data recovers 180 unique protein contacts in the paraspeckle, from its dynamic ‘shell’
and ‘patch’ in addition to the ‘core,’ including contacts that may interface between these
sub-compartments.
BioID-XLMS offers a novel way to map subcellular organization of previouslyinaccessible compartments like the paraspeckle at nanometer resolution.
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Lightning talk speakers
L02. Jonathan Krieger
Bruker Canada
PaSER: A CCS-enabled solution for Real-Time DDA and DIA Analysis on the
timsTOF.
Contributing authors: Adams, Chris; Brehmer, Sven; Garrett, Patrick T.; Trede, Dennis;
Srikumar, Tharan; Park, Robin
Abstract: Despite the rapid advancements in hardware and applications of proteomics,
the proteomic bottleneck remains data analysis. The PaSER platform provides a
solution through its GPU-powered ability to perform CCS-enabled DDA and DIA
analysis in real time. Trapped ion mobility spectrometry (TIMS) coupled to a time-offlight (TOF) provides a new dimension of sensitivity, selectivity, and speed in
proteomics. The addition of ion mobility allows a unique collisional cross section (CCS)
value to be measured for every peptide. Herein, we introduce the TIMScore algorithm,
which uses this measured CCS value and compares it to theoretical machine learned
predicted CCS value. In published data, TIMScore doubles the number of peptides
observed from 42,930 to 98,949, a 3.5x increase over the original published
identifications1. Correspondingly, an increase in proteins is observed, as well as a
significant boost in protein coverage. TIMScore enabled libraries are easy to build on
the PaSER platform and can be seamlessly used for real time dia-PASEF analysis. With
the release of PaSER 2022c, we also introduce the first vendor integrated version of
DIA-NN, namely TIMS DIA-NN: a CCS-enabled analysis tool for the identification and
quantification of dia-PASEF data. Using TIMS DIA-NN to search a 35-minute gradient
of 200ng K562 digest, we identify an average of 120711 precursors corresponding to an
average of 8783 proteins, with low quantitative CVs. PaSER is a real time proteomics
search platform that harnesses the ion mobility dimension to increase protein
identification while also solving the bottleneck of database searching for DIA an DDA
data.
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L03. Florence Roux-Dalvai
Université Laval Research Centre
Ultrafast bacterial identification in urinary tract infections using high-throughput
proteomics and artificial intelligence.
Contributing authors: Leclercq, Mickaël1; Pelletier, Simon1; Bekker-Jensen, Dorte2; Gotti,
Clarisse1; Bache, Nicolas2; Thibeault, Marie-Ève1; Arrey, Tabiwang N.3; Dauly, Claire3;
Bérubé, Ève1; Boissinot, Maurice1; Bergeron, Michel G.1; Droit, Arnaud1
1
-CHU de Québec Université Laval Research Centre
2
-Evosep Biosystems
3
-Thermo Fisher Scientific
Abstract: The standard method to identify bacterial species responsible for Urinary
Tract infections (UTIs) relies on MALDI-TOF mass spectrometry. However, a long step
of bacterial culture is required prior to the analysis (24-48h). During this time, patients
receive non-specific antibiotics which increase the bacterial resistances in the whole
population. Recently, we demonstrated that LC-MS/MS combined to artificial
intelligence can be used for a fast bacterial identification with high sensitivity and
specificity. However, non-parallelizable conventional analyses (60 minutes gradients)
are not compatible with the hundreds of samples to be analyzed by clinical laboratories
each day. To overcome this issue, we combined ultrafast LC-MSMS data and automated
learning algorithms to predict bacterial infection without peptide/protein identification.
To discriminate among 15 bacterial species representing more than 85% of all UTIs, we
trained automated learning algorithms using multiple bacterial inoculations in urine
analyzed by ultrafast LC-MS/MS-DIA analyses (5 min). Raw signal was binned in mass
and time dimensions and transformed into matrices compatible with machine learning
inputs. We then performed various strategies to escape batch effect, reduced the
dimensionality and benchmarked multiple machine learning and deep learning
algorithms. We finally ended with a Random Forest model as the best model, reporting
a high prediction accuracy of about 90% on a test set. In conclusion, this new approach
combining ultrafast proteomics and artificial intelligence is able to identify the 15
bacterial species from 2 mL urine samples and provides a bacterial identification
without bacterial culture at a throughput of 200 samples per day.
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L04. Antoine Lacombe-Rastoll
Université Laval
Detection of mastitis bacteria in milk using LC-MS/MS and Machine Learning.
Contributing authors: Roux-Dalvai, Florence1; Lessard, Marie-Hélène2; Gotti, Clarisse1;
Dufour, Simon3; Labrie, Steve2; Droit, Arnaud1
1
-CHU de Québec, Université Laval
2
-STELA Dairy Research Center, Institute of Nutrition and Functional Foods
3
-Université de Montréal
Abstract: Bovine mastitis is an udder bacterial infection causing 600 M$/year losses to
the Canadian dairy industry and pain/distress to the animal. However, the standard
method used for bacterial identification in milk requires a long step of bacterial culture
prior to the analysis. To overcome this issue, our team developed a new strategy
combining Liquid Chromatography-Tandem Mass Spectrometry (LC-MS/MS) with
machine learning (ML) algorithms for the identification of bacterial species in biological
fluids. Here, we adapted it for the discrimination of the most common species involved
in mastitis using crude milk samples. All acquisition and processing steps were
optimized to generate the high-quality data required for the training of ML models.
Sample preparation was optimized to enrich for bacterial cells and rid off milk
components that could interfere with the analysis. The samples were then injected on an
Evosep-One LC system interfaced with an Orbitrap Exploris 480 instrument
(ThermoFischer). Various short gradient lengths were tested as well as Data
Independent Acquisition parameters with or without FAIMS ion mobility device.
Finally, the data were processing with DIA-NN software in a library-free mode or using
a Gas-Phase Fractionation library in order to increase the number of peptide
identifications. These optimized protocols allowed to identify up to 8,000 bacterial
peptides from milk inoculations and were validated on pathogenic species. This work
will be further extended to generate the large volume of high-quality LC-MS/MS data
required for the training of a sensitive and accurate ML model able to predict bacterial
species involved in mastitis.
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L05. Oriana Zambito
University of Quebec
Untargeted multi-omic analysis of Hirschsprung’s disease in a mouse model.
Contributing authors: Ohlund, Leanne1; Toufaily, Chirine1; Soret, Rodolphe1,2; Pilon,
Nicolas1,2; Sleno, Lekha1,2
1
-University of Quebec in Montreal
2
-CERMO-FC, Centre d’Excellence de Recherche sur les Maladies Orphelines-Fondation
Courtois
Abstract: Hirschsprung’s disease is a rare disorder affecting nerve cells in the intestine,
causing obstruction of the colon, and has an incidence of 1/5000 births. There is a lack of
neural ganglia cells in the lower colon. Certain children can present moderate
symptoms such as constipation, while others can develop dangerous infections such as
sepsis leading to major complications, including death. Although, gene expression
studies have shown that this rare disease involves several gene mutations, many factors
remain unknown, hindering the development of therapeutic treatments. The focus of
this study was to better understand the perturbations in protein and metabolite levels at
the tissue level and provide further insight into the development of the disease as well
as provide potential biomarkers for therapeutic assessment. We have conducted a
preliminary untargeted study to investigate metabolomic and proteomic perturbations
from colon tissue samples comparing disease-model and wild-type mice. A Sciex
TripleTOF 5600 quadrupole-time-of-flight platform was used in this work. For
proteomics, data-independent (SWATH) quantitative analysis yielded several
biomarkers of interest. For metabolomics, both data-dependent and data-independent
workflows were combined to enable statistical analysis and identifying putative
features of interest using library searching of metabolomics databases. The workflow
for sample preparation, analysis and data processing used in this study will be
described in this presentation.
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L06. Beau Blackmore
University of Prince Edward Island
An isobaric tagging-based carrier proteome approach to characterize residual host
cell protein impurities in recombinant biotherapeutic proteins.
Contributing authors: Mukhayyo, Sultonova1; Matthew, Harty2; Joao, Paulo A.3; Patrick,
Murphy J.1
1
-University of Prince Edward Island
2
-BIOVECTRA
3
-Harvard Medical School
Abstract: Production of recombinant proteins such as biotherapeutic antibodies is
increasingly performed using microbial (e.g. E.coli) or mammalian cell (e.g. Chinese
hamster ovary) fermentation. However, the presence of residual host cell proteins
(HCPs) in the purified biotherapeutic potentially compromises the safety and efficacy of
the drug. Although enzyme-linked immunosorbent assays (ELISAs) are capable of
quantifying total HCPs, orthogonal techniques are desired that 1) detect protein
concentrations over a large dynamic range, 2) monitor many HCPs simultaneously, and
3) quantify individual proteins throughout changes in bioprocessing. Here, we aim to
address this issue by using tandem mass tag (TMT)-based isobaric labelling to quantify
HCPs and determine how they change across several biotherapeutic processing
conditions. In this approach, we use a carrier host cell proteome as a spiked-in boost
channel to maximize the identifications of HCPs amidst a highly abundant therapeutic
protein. To develop this approach, we used Bovine Serum Albumin (BSA) as a mock
therapeutic protein and mixed it with decreasing ratios of E.coli as a host cell protein
model then labelled with TMT reagent as a “sample” channel. For some E.coli peptides
we observed signal in the “sample” channel with no E.coli added suggesting
interference from co-isolated BSA peptides. As such, we devised several mass
spectrometry acquisition and post-processing filtering steps to remove these interfering
peptides and improve the method’s specificity. Implementing this carrier proteome
boost channel approach could allow for deeper exploration into best-practice
fermentation and purification techniques that minimize HCPs and improve the safety
and efficacy of broad-ranging biotherapeutics.
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L07. Nicolas Grinberg
University of Toronto
Thermal Proteome Profiling for Drug Target Identification.
Contributing authors: Gingras, Anne-Claude

Abstract: Thermal Proteome Profiling (TPP) is a chemoproteomic approach that uses
differences in thermal stability of proteins with and without a ligand such as a drug to
detect the off-target effects of drugs. By using isobaric TMTpro labelling, thermal
denaturation curves of a large portion of the proteome can be built and used to identify
free from bias interactiors of a small molecule. Here, we present recent developments of
the method.

L09. Ihor Batruch
SCIEX Concord
Enhanced data-independent acquisition (DIA) performance on low-level proteomic
samples using a novel ZenoTOF 7600 system.
Contributing authors: Tate, Stephen1; Bloomfield, Nic1; Chelur, Anjali1; Castro-Perez, Jose1
1-SCIEX Concord/Framingham

Abstract: Identification and quantification of large numbers of proteins is important for
the characterization of biological systems to gain insight into their composition and
function. The ZenoTOF 7600 system is equipped with a Zeno trap that improves the
duty cycle to more than 90% at the MS/MS level, enabling gains in sensitivity of 5-20x.
Higher MS/MS sensitivity is important, especially for single-cell and other applications
in which samples are present at low-nanogram levels, as it enables more identifications
and better quantification. We used a ZenoTOF 7600 system to determine protein
identifications across varying commercial K562 tryptic digest loads in SWATH and
Zeno SWATH acquisition modes and varying sample throughputs with DIA-NN
software. For cell digest loads that were within the single-cell regime, such as 0.25, 0.5
and 1 ng, we identified 1000-1200, 1300-1400 and 2100-2300 protein groups with Zeno
SWATH acquisition, respectively, with 45-55% of these identifications having a CV less
than 20%. At the precursor level there were 3000-4000, 5000-5600 and 9000-12000
precursors identified for the 0.25, 0.5 and 1 ng loads, respectively. For 5-200 ng loads,
we identified 4200-7000 protein groups with 64-95% of identifications satisfying the 20%
CV cutoff, and corresponding 30000-66000 precursors. When the data were searched
against a FASTA database in library-free mode, the overall number of identifications
and those at 20% CV cutoffs approach those achieved when processed using the
spectral library. Zeno SWATH acquisition combines significant protein depth of
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coverage, quantitative precision and throughput to enable large cohort precision
biology studies.

L10. Janice Tsui
UBC Lange lab
Strong acid lysis with automated SP3 provides simplified detergent-andendonuclease-free proteome workflow for frozen cells and clinical FFPE samples.
Contributing authors: Barnabas, Georgina1; Goebeler, Verena1
1
-University of British Columbia
Abstract: Proteomics data has proven to contribute to the global perspective of clinical
data evaluation and analysis and have gained significant advancement in instrumental
development and analysis pipelines. Coordinated efforts have been made to simplify
proteomics workflow to match the demand of high-throughput sample processing
while improving system robustness and reproducibility. Recently a protocol proposed
the use of strong acid for efficient detergent-free sample lysis with the added benefit of
simultaneous DNA hydrolysis, while preserving proteome integrity. However the use
of strong acid requires high salt content for neutralization before enzymatic digestion,
the lack of salt removal and protein precipitation step result in a diluted sample state.
Here we proposed a proteomic workflow that combines the benefits of strong acid lysis
and Single-Pot Solid-Phase-enhanced Sample Preparation (SP3). Compare with the
traditional endonuclease-based DNA removal step, direct lysis with strong acid
enhances DNA degradation in proteomic samples. Implementation of SP3 further
remove high salt content without diluting samples before digestion, altogether showing
comparable peptide recovery. We also applied this strong acid-SP3 workflow on FFPE
samples to compare peptide recovery and paraffin-decrosslinking with 2, 2, 2trifluoroethanol (TFE)-based FFPE lysis method.
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L11. Frederic Saab
CHU Sainte Justine
FusionChoppeR: Finding the master key neoantigens for treating paediatric gene
fusions.
Contributing authors: Hamelin, David1; Kovalchik Kevin1; Emilia-Chauca, Torres
Nadia1; Sirois, Isa1; Caron, Etienne,1,2
1
-CHU Sainte-Justine Research Center
2
- Université de Montréal
Abstract: Recently, a Peptide-centric CAR (Chimeric Antigen Receptors, PC-CARs) T
cell therapy was developed and aims at targeting antigenic peptides presented by HLA
molecules, independently of the HLA allele. In paediatric cancer, gene fusion-derived
neoantigens (GF-NEOs) are peptide candidates of choice for PC-CARs since GF-NEOs
are 1) encoded by intracellular fusion oncoproteins that are essential for cancer
development, 2) presented by cancer cells and not by normal cells, and 3) are shared
across patient subgroups in contrast to passenger mutations. However, the ability of
GF-NEOs to bind various HLA alleles for cross-HLA targeting of pediatric fusion
oncoproteins with PC-CARs remains undocumented.
Here, we present FusionChoppeR, an R package to predict and rank the ability of GFNEOs to bind multiple HLA class I alleles of various HLA supertypes. We
demonstrated the scalability, efficiency and utility of FusionChoppeR on clinically
validated fusion genes in peadiatric cancers as well as on a large fusion gene panel of
443 unique fusions identified in 383 cancer cell lines of the CCLE (Cancer Cell Line
Encyclopedia). From our list of clinically relevant a list of candidates will undergo in
vitro validation of 1) cross-MHC peptide binding affinity 2) generation by proteasomal
digestion.
FusionChoppeR could play a great role in the systematic identification of "master key"
neoantigens, thereby paving the way for "off the shelf" treatment of different paediatric
patients sharing the same gene fusion.
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L14. David Hamelin
Université de Montréal
The HLA-dependent impact of emerging SARS-CoV-2 lineages on cellular immunity
and antigenic drift.
Contributing authors: Hamelin, David1; Grenier, Jean-Christophe2; Saab, Frederic1;
Kovalchik, Kevin1; Sirois, Isabelle1; Hussin, Julie2,3; Caron, Etienne1,3
-CHU Sainte-Justine Research Center
2
-Montreal Heart Institute, Université de Montréal
3
-Université de Montréal
1

Abstract: Understanding the impact of emerging SARS-CoV-2 variants on cellular
immunity in an HLA-dependent manner, while developing a framework to track viral
antigenic drift, is of great importance to anticipate the impact of current and future
variants on public health.
In this work, SARS-CoV-2 lineages and associated mutations were identified using
publicly available resources (NextStrain, Outbreak.info, GISAID). For all identified
lineages, an epitope-loss score was determined in silico using netMHCpan 4.1. Briefly,
we assessed the predicted binding of mutated and unmutated forms of all
experimentally validated immunogenic peptides to over 400 HLA types spanning all
known binding motifs. To assess patterns in T-cell evasion, we computed antigenic
distances between viral sequences sampled throughout the pandemic using known Tcell epitopes and generated an antigenic map by multi-dimensional scaling. Finally, we
adapted our framework to two different temporal lineage-tracking tools, thus enabling
the temporal monitoring of the impact of SARS-COV-2 lineages on anti-viral cellular
immunity in a comprehensive, HLA-dependant manner. Although analyses are
ongoing, preliminary results indicate that SARS-CoV-2 lineages are predicted to lead to
peptide loss in an HLA-dependant manner, with HLA types belonging to the B7 and A3
supertypes most likely to lose epitopes across multiple lineages. Findings will be
validated by a combination of AIM assays as well as scTCR-seq assays.
The HLA-dependant relationship between SARS-CoV-2 variants and cellular immunity
remains under-investigated. Developing such an understanding will enhance the
prioritization of emerging variants while enabling an informed understanding of T-celldriven antigenic drift.
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L15. Francesca Barry
University of Ottawa
A protein-protein interaction-assisted algorithm for the confidence assessment of
peptide and protein identifications in mass spectrometry-based proteomics.
Contributing authors: Barry, Francesca1; Ning, Zhibin1; Figeys, Daniel1; Lavallée-Adam,
Mathieu1
1
-University of Ottawa
Abstract: Protein sequence database search is the most commonly used approach to
match mass spectra acquired in proteomics to peptide sequences. However, most
database search algorithms do not provide a confidence assessment of peptidespectrum matches. Such an assessment is typically performed by machine learningbased algorithms, such as PeptideProphet (Nesvizhskii et al, 2003) or Percolator (Käll et
al., 2007). Despite the use of these algorithms, on average, only 25% of spectra are
confidently matched to peptide sequences. This lack of sensitivity hinders our ability to
comprehensively characterize complex proteomes. Current algorithms do not make use
of external datasets, such as protein-protein interactions, which contain information that
is useful in improving the confidence assessment of peptide-spectrum matches. Herein,
we propose a novel supervised machine learning algorithm, named MS-PROTINI, that
assesses the confidence of peptide-spectrum matches using database search results and
protein-protein interaction data. Our method hypothesizes that the identification
confidence of a given peptide belonging to a protein P increases when proteins that are
interacting with P are also observed in the same analysis. When integrating proteinprotein interaction information and benchmarking against the state-of-the-art Percolator
algorithm, our approach identified more spectra, peptides, and proteins than
Percolator. At a 1% false discovery rate, MS-PROTINI identified 21% more spectra, 22%
more peptides, and 31% more proteins than Percolator. MS-PROTINI’s integration of
protein-protein interaction data enhances the sensitivity of mass spectrometry analyses
of complex cell lysates. Furthermore, it allows the identification of biological processes
and molecular pathways that would remain poorly characterized with current
computational pipelines.
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L17. Dan Maloney
Bioinformatics Solutions Inc.
Direct DIA database search with PEAKS Online XPro profoundly increases HLA-I
peptide identification and bypasses the requirement for large spectral libraries.
Contributing authors: Hoffman, Kyle1; Shan, Baozhen1
1
-Bioinformatics Solutions Inc
Abstract: The development of data independent acquisition (DIA) mass spectrometry
(MS) has improved the reproducibility and sensitivity of peptide identification in
complex samples. This has recently been leveraged for immunopeptidomic analyses by
searching DIA data against large spectral libraries. Pak et al. (2021) assemble a spectral
library using 40 published data dependent acquisition (DDA) MS files to improve HLAI peptide identification from clinical samples. Generating such libraries from a vast
number of DDA files is computationally intensive and time consuming. Direct DIA
database searching bypasses the requirement for assembling large spectral libraries by
directly searching DIA data against a protein sequence database. Compared to the
largest spectral library search performed in Pak et al. (2021), we show that direct DIA
database search using PEAKS Online XPro identifies at least 4,000 additional HLA-I
peptides per sample. As expected for HLA-I peptides, most peptides were 9mers in
length, of which over 95% could be fit to typical binding-motif specificities of the HLA
allotypes expressed in each sample. Lastly, we compare DDA and DIA database search
results from the same sample. While the percentage of peptides predicted to bind HLAI molecules was slightly lower, a total of 4,631 additional HLA-I peptides were
discovered in DIA data that would otherwise be missed by DDA MS analysis. These
results demonstrate that direct DIA database searching in PEAKS Online XPro
improves the sensitivity of HLA-I peptide identification and eliminates the requirement
for creating large spectral libraries from DDA data.
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L18. Iryna Abramchuk
University of Ottawa
Detecting contaminant protein-protein interactions from affinity purification in realtime during mass spectrometry analysis.
Contributing authors: Abramchuk, Iryna1; Lavallée-Adam, Mathieu1
1
-University of Ottawa
Abstract: Protein-protein interactions (PPIs) define cellular behaviour. Most popular
high-throughput methods for identifying PPIs rely on the use of mass spectrometry
(MS). However, most state-of-the-art mass spectrometry data acquisition strategies still
lack the sensitivity to reliably detect low abundance or transient PPIs and dedicate most
of their resources to the collection of redundant data from PPIs involving high
abundance proteins. Furthermore, when coupled to affinity purification (AP), MS also
collects large amounts of data from contaminants that are biological irrelevant.
Redistributing resources allocated to contaminant detection to the identification of
transient PPIs or interactions involving low abundance proteins has the potential to
improve the PPI identification sensitivity of AP-MS experiments. To achieve this goal,
we are developing a computational pipeline for analyzing AP-MS data in real-time and
excluding contaminants from MS data collection on-the-fly. In order to identify
contaminants, we designed a Bayesian inference approach to model contamination
events from the 328 negative control AP-MS experiments performed on HEK293 cells in
the BioPlex project. The model was used to predict the contamination status for a set of
putative PPIs detected in AP-MS experiments and will be tested in real-time
simulations of MS analyses. Our results demonstrate an effective performance in
identifying contamination events and our model will therefore be used to guide MS
data acquisition in real-time. The exclusion of contaminants during MS analysis will
allow resources to focus on the detection of biologically relevant interactions and will
therefore enhance PPI detection sensitivity in AP-MS experiments.
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L19. Aarthie Senathirajah
University of Ottawa
Real-time exclusion of confidently quantified proteins in quantitative MS analysis.
Contributing authors: Figeys, Daniel1; Perkins,Theodore J.1; Lavallée-Adam, Mathieu1
1
-University of Ottawa
Abstract: When coupled to Tandem Mass Tags (TMT), mass spectrometry can quantify
thousands of proteins from multiple samples under different experimental conditions.
However, current TMT mass spectrometry data acquisition methods gather large
amounts of redundant data to quantify proteins that are the most abundant in the
samples, leaving many proteins of lower abundance without any quantification
evaluation. Indeed, peptides of abundant proteins are more likely to be selected for
tandem mass spectrum collection, which enables TMT quantification, than those from
low abundance proteins. To address this issue, we present a novel computational
method that assesses the confidence of protein quantification in real-time during mass
spectrometry data acquisition. Our approach determines on-the-fly whether it can be
confidently ascertained that a given protein is differentially expressed or not based on
its TMT quantification measurements. If such an assessment can be made, the peptides
associated with this protein will be added to an exclusion list to avoid collecting more
tandem mass spectra from the confidently quantified protein. Our method will
therefore enable the mass spectrometer to collect tandem mass spectra from proteins
that have yet to be confidently quantified. We simulated this approach in silico on a
TMT mass spectrometry analysis of HEK293 cells used as control and treated with a
drug, Torin-1. Our tool used 14% less mass spectra to quantify 95% of the proteins
originally quantified in the study. When applied in real-time, our method will enable
the reallocation of these saved mass spectra for the quantification of proteins not
otherwise characterized.
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L22. Ana Isabel Osornio Hernandez
Universite Laval
Time-resolved proximity labeling using miniTurbo allows the identification of
stimulation-dependent and independent proximity partners for EphrinB ligands.
Contributing authors : Osornio Hernandez, Ana Isabel1; Banerjee, Sara1; Laurin,
Melanie1; Bisson, Nicolas1
1
-Universite Laval
Abstract: The largest family of Receptors Tyrosine Kinase in humans is constituted by
the Eph receptors (EphRs). These receptors engage membrane-tethered ligands called
ephrins. Together, EphRs and ephrins regulate multiple cellular processes, such as cell
morphology, migration and adhesion. Ephrin ligands can initiate downstream signaling
pathways upon the interaction with EphRs, a unique process known as reverse
signaling. In particular, transmembrane ephrins-B (EfnBs, B1-3) signal through their
intracellular domain either in a phosphotyrosine (pTyr)-dependent manner or via a
PDZ binding motif. However, the identity of multiple EfnB signaling effectors remains
to be elucidated in order to better understand the molecular mechanisms underlying
the function of EphR-EfnB signaling in cellular processes. We hypothesized that
proximity labeling proteomics of EfnB ligands will allow the identification of potential
effectors that are involved in reverse signaling. Hence, we performed experiments with
WT EfnB(1-3)-miniTurbo and non-phosphorylable mutants in steady-state and
following EphR stimulation. This allowed us to identify 170 novel EfnB proximity
partners, from which we could distinguish three main groups: (i) EphR stimulationdependent candidates; (ii) EphR stimulation-independent candidates and (iii)
candidates that are negatively modulated by EphR stimulation. Interestingly, we found
that most of the EphR stimulation-dependent interactions are lost with the EfnB-Y/F
mutants, suggesting that these are pTyr-dependent interactions. Likewise, we found
that the majority of EphR stimulation-independent interactions are pTyr-independent.
We are currently working to validate these candidates and to investigate their EfnBdependent functions. Overall, our findings will provide a better picture of signaling
networks downstream of EfnBs.
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L23. Brenna Hay
University of British Columbia
Investigating the role of ribosomal proteins in the interferon response and virus
infection.
Contributing authors: Stacey, R. Greg1; Jan, Eric1; Foster, Leonard1
1
-University of British Columbia
Abstract: The interferon response is a complex pathway unique to vertebrates that links
the innate and adaptive immune responses. It plays a crucial role in triggering the
innate immune response. Although many signal transduction pathways implicated in
interferon stimulation have been elucidated, how translation is regulated for and by the
interferon response remains unclear. Previous evidence has demonstrated that
ribosomal protein RPL28 negatively regulates a subset of interferon-stimulated genes
and has a unique role in the interferon response. The present work continues to
investigate the role of RPL28 and ribosomal protein composition on host and virus
translational regulation. Host translation is assessed through label-free quantitation by
liquid chromatography-mass spectrometry; samples were run on an Impact and
searched using MaxQuant. Virus translation is assessed through viral titers and western
blots. Our initial mass spectrometry results support prior evidence by demonstrating a
pattern of interferon-stimulated gene upregulation in the absence of RPL28, while
expanding on the previous research to investigate additional ribosomal proteins RPS26
and RPS28. Interestingly, we observed a broad ribosomal depletion in all of the
knockdown conditions and saw similar effects on interferon-stimulated gene products.
Furthermore, Coxsackievirus B3 infection decreased upon RPL28 knockdown, implying
a possible effect of ribosomal protein composition on virus translation. These results
suggest that RPL28 and additional ribosomal proteins play a role in reprogramming the
ribosome during translation. It is possible that RPL28 has the ability to buffer the
interferon response through translational regulation in order to mitigate the damaging
effects of over-stimulation or viral infection.
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L24. Tanaz Sadeghian
Concordia University
LC-MS/MS-based, label-free, peptide-centric, quantitative proteomics of the H2O2
stimulon in wild-type S. cerevisiae cells vs those deleted for the H2O2 sensor, Ccp1.
Contributing authors: English, Ann1; Jiang, Heng1
1
-Concordia University
Abstract: Introduction: Cells adapt to sublethal doses of H2O2 by shifting their carbon
flux to NADPH generation and enhancing antioxidant synthesis. Cytochrome c
peroxidase (Ccp1) is a heme peroxidase that functions as a sensor of H2O2. Previously,
our group found that wild-type (wt) and Ccp1 knock-out (Ccp1Δ) S. cerevisiae yeast
(BY4741 strain) exhibit different sensitivity to H2O2 challenge so we aimed to examine
this difference at the proteome level of wt and Ccp1Δ cells by an LC-MS/MS label-free
peptide-centric, quantitative proteomics method.
Methodology: Wt and Ccp1Δ BY4741 cells were grown at 30 °C in SCD medium to midlog phase (16 h). Cells were harvested at 10 and 60 min post challenge with 0.4 mM
H2O2 and three biological replicates were examined for each sample. Whole-cell lysates
were prepared and the proteome of each sample was concentrated into a single band on
a 6% stacking gel for tryptic digestion. The tryptic peptides were analyzed by nanoLCMS/MS on a LTQ Orbitrap Velos mass spectrometer. Proteins were identified and
quantified from their unique peptides. Also, six technical replicates were analyzed for a
single sample to establish the reproducibility of the MS measurements.
Results: In this study ~2200 proteins were identified. Our results suggest that Ccp1
influences the abundance of key antioxidant enzymes by effecting the levels of some
important transcription factors involved in H2O2 signaling. These results combined
with published data provide new insights into how Ccp1 contributes to the
coordination of cellular defensive mechanisms and the shifts in metabolic pathways
following H2O2 challenge.
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L25. Imadeddine Tiaiba
Université du Québec à Montréal (UQAM)
The role of the SLC35A4 protein in the Integrated Stress Response.
Contributing authors: Grondin, Benoit; Bousselmi, Imen; lipuma, Damien; Ajala, Ikram;
Vanderperre, Benoît
Abstract: Introduction: The integrated stress response (ISR) allows cells to adapt to
cellular stress such as oxidative stress (OS) and endoplasmic reticulum stress (ERS). The
ISR causes the general inhibition of mRNA translation. However, the translation of
some mRNAs is maintained or increased, in order to produce proteins essential to the
response to OS/ERS. The SLC35A4 gene encodes two proteins: SLC35A4, a putative
UDP-glucose or CDP-ribitol transporter in the Golgi, and AltSLC35A4, an alternative
protein of unknown function ubiquitously expressed in mitochondria. interestingly, a
previous ribosome profiling studies indicates that in sodium arsenite (OS) and
tunicamycin (ERS) induced stress, SLC35A4 mRNA escapes translational inhibition,
and the sequence encoding SLC35A4 undergoes the largest increase in translational
efficiency of any cellular mRNA.
Hypothesis: SLC35A4 plays a significant role in the ISR by regulating the Golgi
function.
Objectives and methodology: 1/Validate that expression of SLC35A4 increases in
response to stress, by using peptide absolute quantification in HEK293T and 143B cells.
2/Test the importance of SLC35A4 in resistance and/or induction of OS/ERS in 143B
cells. We will use CRISPR/Cas9 to KO SLC35A4 and fluorescence microscopy to
quantify stress severity.
Conclusions: This project will determine the role of SLC35A4 in ISR, which may have
therapeutic potential in various diseases involving cellular stress, such as cancer,
neurodegenerative diseases, and aging. We will then elucidate the cellular and
molecular mechanisms of action of SLC35A4 and its relationship with the alternative
protein AltSLC35A4 in stress condition.
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L26. Bean Raktan Ahmed
University of Toronto, Lunenfeld-Tanenbaum Research Institute (Sinai Health System)
Organization of the nuclear bodies revealed by proximity proteomics.
Contributing authors: Dyakov, Boris1; Ahmed, Bean Raktan1; Larsen, Brett1; Wong,
Cassandra1
1-University of Toronto, Lunenfeld-Tanenbaum Research Institute (Sinai Health
System)
Abstract: The cell nucleus contains several membraneless sub-organelles called nuclear
bodies. These structures play roles in gene expression, and their deregulation has been
associated with neurodegenerative diseases and cancer. Defining the composition of
nuclear bodies is challenging as these structures do not generally withstand biochemical
fractionation. We and others have previously demonstrated that when systematically
employed on multiple proteins of interest (baits) from a given structure, proximitydependent biotinylation (BioID) can reveal the composition and relative organization of
membraneless organelles Here, we report a systematic exploration of nuclear bodies by
BioID starting from 117 previously-annotated components (out of 147 total baits). We
define the association of 2381 preys (endogenous proteins) to 17 distinct clusters
representing expected nuclear bodies and other cellular structures. For paraspeckles
and splicing speckles, we identify 103 and 95 new candidate components, respectively.
To validate them, we are employing fluorescence microscopy: 18 of the 23 tested
paraspeckle candidates and 12 of the 17 splicing speckle candidates have been
confirmed, indicating the value of our dataset. Current efforts aim at reciprocally
tagging these candidates with a BioID enzyme (miniTurbo) to further validate and
expand the dataset, and provide clues as to the functions some of these new
components may have, e.g. in mediating assembly of these structures. Together, these
results should serve as a template for studying paraspeckles and nuclear speckles in a
dynamically regulated manner, e.g. surveying stress-induced changes in their
composition and organization, and for investigating the function of the newly identified
components within these structures.
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L28. Ikram Ajala
Centre d’Excellence en Recherche sur les Maladies Orphelines Diseases, Université du
Québec à Montréal
Subcellular localization and membrane topology of AltSLC35A4, a highly conserved
alternative protein among vertebrates.
Contributing authors : Grondin, Benoît1; Lipuma, Damien1; Benlyamani, Hiba1; Tiaba,
Imadeddin1
1
-Centre d’Excellence en Recherche sur les Maladies Orphelines Diseases, Université du
Québec à Montréal
Abstract: BACKGROUND: Alternative Open Reading Frames (altORFs) provide a new
source of protein diversity in eukaryotes, allowing expression of multiple proteins from
a single mature mRNA. The expression of thousands of altORFs-encoded proteins
(called alternative proteins) has been experimentally validated, and several of them
have important biological functions, thus expanding the proteome repertoire. However,
most alternative proteins are still largely uncharacterized and have unknown functions.
This is the case of the one produced by the double-coding gene SLC35A4, which
encodes in its 5'UTR one of the most abundant and conserved alternative proteins in
vertebrates, AltSLC35A4.
OBJECTIVE: To determine the subcellular localization and topology of AltSLC35A4.
METHODS & RESULTS: In order to determine the localization of AltSLC35A4 with
immunofluorescence, a test of colocalization with organelle markers has been used on
cultured human cells (HEK293T, 143B). Our preliminary data suggest that AltSLC35A4
is located in mitochondria. This result was also confirmed by biochemical test consisting
on subcellular fractionation followed by Western blotting. Then, a transmembrane
domain in AltSLC35A4 was predicted using in silico prediction tools. Its membrane
insertion was validated by alkali treatment followed by Western blotting. Finally, the
topology of AltSLC35A4 will be determined using immunofluorescence following
differential permeabilization of plasma and mitochondria membranes with digitonin.
CONCLUSIONS & PERSPECTIVES: Our study confirmed for the first time the
localisation of AltSLC35A4. This protein could be involved in cellular processes that are
specific to its mitochondrial localization. We aim to generate knockout cells for
AltSLC35A4 in order to identify its functional and cellular role.
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L30. Mohamed Taha Moutaoufik
University of Regina
Comparative host-SARS-CoV2 protein interaction networks reveal viral disease
mechanisms.
Contributing authors: Moutaoufik, Mohamed Taha; Rahmatbakhsh, Matineh; Babu,
Mohan
Abstract: Understanding viral pathogenesis at the molecular level is critical to
developing an effective therapy. Despite recent SARS-CoV-2- host interactomes studies
our understanding of pathogenic mechanisms still lacking, limiting our ability to
understand complex interactions in infection and the identification of therapeutic
targets. We carried out a comparative viral-host interactome of 9 cell lines from 4
different species transfecting 29 viral proteins and 4 spike variants. In addition, we
applied BF/MS approach using saliva collected from patients infected by SARS-CoV-2
WT, Alpha, Delta, and Omicron generating high-quality interactions. Furthermore, we
identified cell line-specific interactions and saliva interactions involved in antiviral
innate defense and contributing to the cytokine storms triggered by SARS-CoV-2.
Lastly, we utilized our non-conventional computational algorithm, InSiPS, to design
and experimentally validate peptides that bind to SARS-CoV-2 spike protein, which
leads to the implication of this approach to rapidly diagnose other infectious diseases of
immediate threat.
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L31. Arjun Sukumaran
University of Guelph
Global dual perspective infectome profiling of Klebsiella pneumoniae defines the
intricate relationship between host and pathogen.
Contributing authors: Sukumaran, Arjun1; West, Hannah1; Pladwig, Samanta1; GeddesMcAlister, Jennifer1
1
-University of Guelph
Abstract: Klebsiella pneumoniae is an opportunistic bacterial pathogen ubiquitously
found within the environment and in medical settings that presents a significant threat
to human health. We use mass spectrometry-based proteomics to identify and
characterize the interactions between the bacterium and host during infection to reveal
novel therapeutic options. Primary bone marrow-derived macrophages were cocultured with K. pneumoniae cells, followed by removal of extracellular bacterial cells
and sample collection for proteomics analysis. Cells were processed using our in-house
designed protein extraction workflow, followed by analysis of digested peptides on a
Orbitrap Exploris 240 instrument, and data analysis using the publicly-available
MaxQuant and Perseus platforms. Analysis of the infectome from the bacterial
perspective identifies proteins that interfere with host immune function and aid in
survival, as well as proteins with potential new roles in virulence. From the host’s
perspective, we identify proteins that prevent bacterial invasion, growth and survival,
proinflammatory proteins, and proteins that promote the immune response. Prioritizing
20 bacterial infection-associated proteins, we constructed gene deletion strains, followed
by assessment of virulence factors (e.g., growth, capsule production, infectivity).
Phenotypic changes of the deletion mutants across the various assays were collated, and
clusters of candidates will be assessed for virulence in vivo via intranasal mouse
infection models. The data generated from this project, will allow us to ascertain critical
interactions between the host and pathogen during infection and design inhibitors for
perturbation of these interactions to reduce the virulence of the bacterium and enhance
the host’s immune response to clear infection.
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L32. Damien Lipuma
Université du Québec à Montréal
The hidden proteome: Functional study of alternative proteins by CRISPR/Cas9
screening.
Contributing authors: Lipuma, Damien1; Brunet, Marie2; MacLeod, Graham3; Ajala
Ikram1; Angers Stephane3; Vanderperre Benoît1
1
-Université du Québec à Montréal
2
-Université de Sherbrooke
3
-Univeristy of Toronto
Abstract: Alternative splicing and post-translational modifications only partially
explain the abundance of proteins found in humans compared to the number of genes
identified in the genome. Recent studies have challenged the established dogma that a
mature mRNA encodes a single protein and have shown that many mRNAs allow not
only the expression of a reference protein (RefProt), but also the expression of
additional alternative proteins (AltProt). Moreover, ribosomal profiling revealed
numerous reads derived from lncRNAs (Long noncoding RNAs) and from mRNA’s
untranslated regions (UTR) or overlapping the CDS (Coding DNA Sequence) but in a
different reading frame. These Alternative Open Reading Frames (AltORFs) represent
an overlooked part of the coding potential of genomes and require a reassessment of the
criteria for annotating a coding gene. The OpenProt database has enabled a broader reannotation of RNA transcripts sequences to identify new AltORFs, predicted and/or
experimentally validated. To understand their function, we decided to build a
functional genomics tool consisting of a lentiviral CRISPR/Cas9 library that allows
genome-wide screening of the function of human AltProts. This library will then be
used on different cell lines to identify candidates involved in cell fitness. AltORFs
candidates validation will be performed using an inducible KO in combination with
rescue experiments. Furthermore, the molecular mechanisms underlying our
candidates’ function in cell fitness will be investigated by different methods such as
RNAseq, co-IP-MS and BioID. Our work will open a promising new field of research
towards the identification of AltProts’ functions and improve our knowledge of the
proteome.
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L34. Jean-François Trempe
McGill University
Measuring protein turnover in human induced pluripotent stem cell organoids by
mass spectrometry
Contributing authors: Dong, Jing1; Duchesne, Anthony1; Bayne, Andrew N1; Mohamed,
Nguyen-Vi1; Yi, Wei1; Mathur, Meghna1; Chen, Carol X Q1; You, Zhipeng1; Abdian,
Narges1; Taylor, Lorne2; Fon, Edward A1; Durcan, Thomas M1; Trempe, Jean-François1,2s
-McGill University
2
- Research Institute of the McGill University Health Centre
1

Patient-derived organoids from induced pluripotent stem cells have emerged as a
model for studying human diseases beyond conventional two-dimensional (2D) cell
culture. Briefly, these three-dimensional organoids are highly complex, capable of selforganizing, recapitulate cellular architecture, and have the potential to model diseases
in complex organs, such as the brain. For example, the hallmark of Parkinson’s disease
(PD) - proteostatic dysfunction leading to the selective death of neurons in the
substantia nigra - present a subtle distinction in cell type specificity that is lost in 2D cell
culture models. As such, the development of robust methods to study global
proteostasis and protein turnover in organoids will remain essential as organoid models
evolve. To solve this problem, we have designed a workflow to reproducibly extract
proteins from brain organoids, measure global turnover using mass spectrometry, and
statistically investigate turnover differences between genotypes. We also provide robust
methodology for data filtering and statistical treatment of turnover data. Using human
midbrain organoids (hMO) as a model system, our method accurately characterized the
half-lives of 773 midbrain proteins. We compared these half-lives both to Parkin
knockout hMOs and to previously reported data from primary cell cultures and in vivo
models. Overall, this method will facilitate the study of proteostasis in organoid models
of human disease and will provide an analytical and statistical framework to measure
protein turnover in organoids of all cell types.
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L36. Bilan Mohamed
Lunenfeld Tanenbaum Research Institute
Identifying Effectors and Regulators of Rab GTPases by Proximity Labeling.
Contributing authors: Mohamed, Bilan; Hesketh, Geoffrey G.; Goudreault, Marilyn;
Smith, Matthew J.; Gingras, Anne-Claude
Abstract: Membrane trafficking is a highly coordinated and essential process in
eukaryotic cells. Rab GTPases (Rabs) regulate membrane trafficking by acting as
molecular switches, alternating between active, GTP-bound, and inactive, GDP-bound
conformations. Rab GTPase activity and nucleotide exchange are modulated by two
classes of proteins, GEFs (guanine exchange factors) and GAPs (GTPase activating
protein). In their active state, Rabs are recognized by effectors, which encompass a
variety of proteins including adaptor proteins, tethering proteins, kinases and motor
proteins. The diversity of effectors is thought to reflect the degree of specialization that
Rabs have in regulating membrane trafficking. Even though Rabs are known to
coordinate membrane trafficking, the effectors and regulators (including GEFs and
GAPs) for many Rab GTPases are unknown. Family-wide identification of potential
regulators and effectors of Rabs may shed light on the involvement of Rab proteins in
diseases, including cancers and neurodegenerative diseases. Here we propose to
systematically perform proximity-dependent biotinylation and mass spectrometry
(BioID) for all 70 human Rabs, each profiled in wild-type form, and as mutants that
should mimic their GTP-bound or GDP-bound states. Comparing the proximity
interactors for Rabs in these different states will allow the identification of potential
regulators and effectors, which will be further investigated in a functional context.
These results should expand our understanding of the coordination of membrane
trafficking by Rabs.
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L38. Sylvie Ouellette
Concordia University
Evidence of a pairwise interaction between the E. coli enzymes EntC and EntB
confirms that the enterobactin biosynthetic pathway is fully networked via proteinprotein interactions.
Contributing authors: Pakarian, Paknoosh1; Bin, Xue1; Pawelek, Peter D1
1
-Concordia University
Abstract: Siderophores are high-affinity small-molecule chelators employed by most
bacteria to acquire scarce Fe3+ from the extracellular environment. The Gram-negative
bacterium Escherichia coli synthesizes and secretes enterobactin, a tris-catechol
siderophore. Enterobactin is synthesized by six cytoplasmic enzyme activities: EntC,
EntB (IC domain), EntA, EntE, EntB (ArCP domain), and EntF. While various pairwise
protein-protein interactions have been reported between EntB, EntA, EntE, and EntF,
evidence for an interaction between EntC and EntB has remained elusive. Here we have
employed bacterial two-hybrid assays and in vivo crosslinking to demonstrate an
intracellular EntC-EntB interaction. A T18-EntC/T25-EntB co-transformant exhibited a
positive two-hybrid signal compared to a control T18-EntC/T25 co-transformant. In
vivo formaldehyde crosslinking of E. coli cells co-expressing HA-tagged EntB and H6tagged EntC resulted in an observable ~ 80 kDa band on Western blots that crossreacted with anti-HA and anti-H6, corresponding to one HA-EntB monomer (33 kDa)
crosslinked with one H6-EntC monomer (45 kDa). This band disappeared upon sample
boiling, confirming it to be a formadehyde-crosslinked species. Bands of molecular
masses greater than 80 kDa that cross-reacted with both antibodies were also observed.
Automated docking of the crystal structures of monomeric EntC and dimeric EntB
resulted in a top-ranked candidate docked ensemble in which the active sites of EntC
and EntB were oriented in apposition and connected by an electropositive surface
potentially capable of channeling negatively charged isochorismate. Research outcomes
reported here provide the first reported evidence of an EntC-EntB interaction, as well as
the first experimental evidence of higher-order complexes containing EntC and EntB.
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L39. Laili Jing
University of Toronto, University Health Network
BioID-based characterization of ZNF384 fusion protein interactomes in B-cell acute
lymphoblastic leukemia (B-ALL).
Contributing authors: Jing, Laili1,2; Astori, Audrey2; St-Germain, Jonathan2; Raught,
Brian1,2
1
-University of Toronto
2
-Princess Margaret Cancer Centre
Abstract: Chromosomal translocations occur in more than half of patients diagnosed
with acute lymphoblastic leukemia (ALL), and can result in the expression of chimeric
fusion proteins. While the survival rate of some common ALL subtypes exceeds 90%,
other more rare ALL subtypes are associated with poor outcomes, and remain poorly
understood at the molecular level. Standard chemotherapy-based approaches have
reached their limits, and can lead to deadly secondary malignancies and other negative
long-term effects. It is thus critically important to identify novel targets and treatment
strategies for rare ALL subtypes. ZNF384 rearranged (ZNF384r) fusion proteins,
resulting from chromosomal rearrangements at 12p13, are a poorly understood
leukemia subtype responsible for ~4% of B-cell precursor ALL, with an overall survival
rate of ~68%.
The aim of my work is to characterize the interactomes of the ZNF384r proteins using
proximity-dependent biotinylation (BioID), in which a “bait” protein of interest is fused
with an abortive E. coli biotin ligase (BirA) and expressed in a relevant biological
setting. The enzyme activates biotin in living cells, leading to the covalent biotinylation
of proteins in close proximity (within ~10 nm). After cell lysis, streptavidin-conjugated
sepharose beads are used to recover biotinylated proteins, which are then identified by
mass spectrometry.
Together my work will (i) allow for a better understanding of the molecular
mechanisms that underlie ZNF384r-mediated ALL oncogenesis, and (ii) identify
potential therapeutic targets that could be used in personalized treatment for patients
with these rare ALL subtypes.
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L40. Mahdi Tabatabaie
University of Toronto
High Density Interactome Mapping Identifies Novel Ribosomopathy Proteins.
Contributing authors: St-Germain, Jon1; Astori, Audrey1; Macwan, Vinitha1; Medina
Cruz, Alison1
1
-Princess Margaret Cancer Research Center
Abstract: Ribosomes are highly complex molecular machines (consisting of ~80
proteins), which effect the translation of mRNA into protein. Ribosome synthesis
requires a large number of nucleolar assembly and processing factors responsible for
the ordered post-translational modification of ribosomal RNA (rRNA) and the
sequential recruitment of ribosomal proteins. Many of these factors are poorly
characterized. Ribosomopathies are a group of rare congenital diseases linked to defects
in ribosome biogenesis. Ribosomopathy patients present with a variety of severe
developmental defects, primarily affecting blood, nervous system, bone and organ
development. Ribosomopathies are also associated with increased cancer risk. BioID
(proximity-dependent biotin identification) coupled with mass spectrometry is a
powerful proximity labeling approach for the identification of interacting partners of a
protein of interest. My project revolves around conducting BioID (along with
downstream functional assays) on ribosome biogenesis factors. Notably, my initial
BioID analyses on proteins previously linked to specific ribosomopathies have
identified both (i) a number of poorly studied proteins not previously linked to
ribosome biogenesis and (ii) several proteins previously linked to other poorly
characterized human diseases. I posit that many of these newly identified proteins are
linked to specific steps of ribosome biogenesis, and that the associated diseases are
ribosomopathies. By 1. Creating the first high density ribosomopathy interactome map,
and 2. Characterizing ribosome biogenesis defects in mutant cells, my data will shed
light on a poorly understood ribosome biogenesis protein interaction network, identify
novel ribosomopathies, and reveal the putative molecular bases for multiple novel
ribosomopathies.
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L41. Valentine Teyssier
Université Laval, PROTEO – Québec Network for Research on Protein Function,
Engineering and Applications

Role of SRC-Homology (SH) 2 domains and adjacent disordered regions adjacent in
modulating NCK1/2 adaptor proteins interaction specificity.
Contributing authors : François J-M, Chartier1,2,3; Fréderic, Lessard1,2,3; Gabrielle, SaintOnge1,2; Nicolas, Bisson1,2,3
1
-Centre de recherche du Centre Hospitalier (CHU) de Québec, Université Laval
2
-Université Laval
3-PROTEO – Québec Network for Research on Protein Function, Engineering and
Applications
Abstract: Signaling pathways downstream of receptor tyrosine kinases (RTKs) are
essential for organogenesis and cell homeostasis. RTK signaling is often relayed via
adaptor proteins that recruit target proteins to form signaling complexes. The adaptor
proteins NCK1 and NCK2 are composed of a single SRC Homology 2 (SH2) interaction
domain that binds phosphorylated tyrosine-containing motifs, and three SH3 domains
that are capable of binding proteins containing poly-proline motifs. Although NCK1
and NCK2 are often considered redundant, we have previously demonstrated via
proteomic approaches that each may associate specifically with certain targets.
However, the molecular mechanisms underlying interaction specificity are still
unresolved. We hypothesized that the disordered regions between SH2-SH3 domains
(i.e. interdomains) of NCK1 and NCK2 proteins modulate their specificity. Using an
affinity purification approach combined with mass spectrometry (AP-MS), we
compared the interactome of NCK1/2 WT proteins to that of chimeras for which the
interdomain regions are inverted (i.e. NCK1(NCK2i1,i2,i3) and NCK2(NCK1:i1i2i3)).
We observed that 18 ‘NCK2-specific’ proteins may also bind NCK1(NCK2:i1,i2,i3). We
confirmed this change in specificity for candidates ARHGEF10L and PSTPIP2 using
pull-down assays. Our data further suggest that the SH2 domain plays a central role in
mediating this specificity. Our work will explain how simple adaptor proteins may
transduce specific signals from the same RTK to establish distinct cellular phenotypes.
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L42. Davier Gutierrez-Gongora
University of Guelph
New peptidase inhibitors from Ontario’s mollusks with anticryptococcal properties.
Contributing authors: Geddes-McAlister, Jennifer1
1
-University of Guelph
Abstract: Cryptococcus neoformans is an encapsulated fungal pathogen responsible for
15% of AIDS-related deaths around the world. Although there are several classes of
antifungals in clinical settings, the widespread use of these drugs in medical and
agricultural applications have caused emergence of resistance that threatens current
therapies. A new strategy to combat fungal infections is to disarm the pathogen using
an anti-virulence approach. Extracellular peptidases constitute promising targets, as
they are associated with virulence and antifungal drug resistance but are not directly
involved in growth. Disruption of peptidase activity by peptidase inhibitors (PIs)
perturbs fungal proliferation or virulence, suggesting an important opportunity to
combat the pathogen. Notably, mollusks possess PIs with antimicrobial applications
but, are underexplored in their usage against fungal pathogens. Protein extracts from
Planorbella pilsbryi and Cepaea nemoralis have reversible strong inhibitory activity
against S8 serine peptidases and moderate activity against M4 metallopeptidases.
Furthermore, these extracts seem to possess a fungistatic effect on the growth of C.
neoformans. While more experiments are underway, these results highlight the
potential of mollusks as promising sources of new PIs with anti-cryptococcal properties
less prone to create resistance mechanisms.
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L45. Nathalie Reid
Concordia University
Schizosaccharomyces pombe tRNA nucleotidyltransferases and potential proteinprotein interactions.
Contributing authors: Joyce, Paul1
1
-Concordia University
Abstract: Transfer RNA nucleotidyltransferases (tRNA-NTs) have provided insight into
the catalytic activity and evolution of nucleic acid modification enzymes. These tRNANTs are essential for the maturation and repair of transfer RNAs (tRNAs), a required
component of protein synthesis. These enzymes ensure that all tRNAs possess a 3’cytidine-cytidine-adenosine (CCA) terminus where amino acids are attached for
delivery to the ribosome.
My research focuses on tRNA-NTs in Schizosaccharomyces pombe, the first eukaryote
shown to possess distinct tRNA-NTs with separate CC- and A-adding activities. As
these two enzymes must function sequentially in tRNA maturation, they may interact to
allow direct transport of the tRNA-CC product from the CC-adding enzyme to the Aadding enzyme where it serves as substrate. To address this possibility, we used a
combination of two-hybrid assay and proximity-labelling by TurboID coupled with LCMS/MS to search for interactions between not only the two tRNA-NTs, but also other
proteins responsible for the activity and localization of tRNA-NTs. Preliminary data
suggest potential interactions with proteins involved in aminoacyl-tRNA synthesis and
in translation.
As most eukaryotes studied to date contain single genes encoding CCA-adding
activities that are shared between multiple cellular compartments (e.g., cytosol, nucleus,
mitochondrion, and plastid), this approach also may identify interactors that serve to
target tRNA-NTs to specific subcellular destinations. This study expands our
knowledge of the diversity and evolution of tRNA-NTs and provides the first protein
interaction investigation of a eukaryotic two-enzyme tRNA-NT system.
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L46. Sean Millar
University of Toronto, SickKids Research Institute
Identifying stress-specific differences in stress granule composition using BioID.
Contributing authors: Youn, Ji-Young1
1
-University of Toronto
Abstract: Biomolecular condensates are non-membrane-bound organelles recognized
by their dynamic structure and liquid-like properties. The formation of biomolecular
condensates by liquid-liquid phase separation (LLPS) enables compartmentalization of
biological processes and rapid response to changing cell conditions. Stress granules
(SGs) are transient, cytosolic ribonucleoprotein condensates that form in response to
stress-induced translational arrest. Their recruitment of translationally-stalled
ribonucleoprotein complexes seem to confer cytoprotective effects through regulation of
RNA metabolism and proteostasis. However, less dynamic, solid-like SGs are acutely
cytotoxic and are implicated in several neurodegenerative diseases. We lack a clear
understanding of SG function, and efforts to characterize SGs are further complicated
by observations of context-dependent variation in their functional and biophysical
properties. I hypothesize that SGs boast flexible protein compositions that dictate their
specialized functions and dynamic properties in a stress-specific manner. I plan to use
proximity-dependent biotinylation to systematically characterize the proteome of SGs
formed under multiple stress conditions using a highly informative selection of bait
proteins. This information will identify stress-specific proteins that may influence the
function and biophysical properties of SGs.
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L47. Georgia Mitsa
McGill University, Montreal
Taking a leap towards precision oncology of metastatic colorectal cancer – a multiomics approach.
Contributing authors: Qasrawi, Deema O.1; Merza, Reem1; Nagaria, Teddy S.1; Smolar
Bocher, Jenna1; Papadakis, Andreas I.1; Tourcotte, Simon2; Spatz, Alan1; Petrotchenko,
Evgeniy V.1; Batist, Gerald1,3; Zahedi, René P.1; Borchers, Christoph H.1
1
-Jewish General Hospital, McGill University
2
-Centre de Recherche du Centre hospitalier de l'Université de Montréal (CRCHUM)
3-Exactis Innovation
Abstract: Mass-spectrometry-based multi-omics is combined with whole exome
sequencing (WES) to gain deeper insights into cancer biology of liver metastases from
metastatic colorectal cancer (liver mCRC). Nearly 25% of all CRC patients present with
distant metastases at the time of diagnosis, with a 5-year survival rate for mCRC of
~12%. KRAS mutation status is the only validated negative-predictive biomarker for the
current precision-oncology regimen. While primary CRC tumors are well characterized,
little is known about cancer biology and treatment perspectives for mCRC. Although
genetic aberrations associated with poor clinical response have been identified, reliable
markers to better guide clinical decisions are still lacking, especially for mCRC. Ninetyseven biobanked liver mCRC tumors (45 KRAS-wildtype, 46 KRAS-mutated, 6
unknown KRAS status) were assessed for tumor cellularity and viability by a
pathologist. WES data was used to identify tumor-specific somatic mutations and to
guide TMT-based (phospho)proteomic database searches. Metabolomics and lipidomics
data were acquired by untargeted LC-MS. The multi-omics data was analyzed using
machine-learning approaches to identify correlations between multi-omics signatures
and treatment response for better stratification of tumors. Using Ingenuity Pathway
Analysis (Qiagen) we identify alternative pathways sustaining tumor progression in
mCRC. WES on a first set of 26 samples identified 39,890 mutations in 12,491 genes;
known natural variants were excluded. Preliminary proteomics data on quantified
mCRC-associated proteins that were unique to either genetic subtype identified three
proteins as significantly regulated in liver mCRC. Multi-omic layers of information of
these proteins will provide new mechanistic information and new therapeutic
vulnerabilities for mCRC.
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L48. Elmira Shajari
Université de Sherbrooke
Setting up a proteomics-based stool test for predicting necrotizing enterocolitis.
Contributing authors: Gagné, David; Shajari, Elmira; Thibault, Marie-Pier; Tremblay,
Éric; Grynspan, David; Ferretti, Emanuela; Bertelle, Valérie; Beaulieu, Jean-François
Abstract: Necrotizing enterocolitis (NEC) is one of the most life-threatening conditions
for premature infants in the NICU. Finding indicators that can predict NEC
development before symptoms appear would provide more time to apply targeted
interventions. In this study, stools from 132 very low birth weight infants were collected
daily in the context of a multi-center prospective study aimed at investigating the
potential of fecal biomarkers for NEC prediction. Seven of the infants received a stage 3
NEC diagnosis. The aim of the present work was to investigate the potential of fecal
proteomics signatures for NEC prediction. Herein, stools collected from 7 infants up to
10 days before their NEC diagnosis were matched with 7 pairs of non-NEC controls and
separated into three test periods (group A: -10 to -7, group B: -6 to -3, and group C: -2 to
+1 days before diagnosis). Stool samples were thus prepared and processed for LCMS/MS analysis (TripleTOF-5600) coupled with SWATH acquisition software. Data
analysis led to the identification of 1374 proteins with a minimum of two peptides.
From these, 37 proteins were found to display significantly altered levels between NEC
and non-NEC samples based on statistical analyses and displayed an AUC ≥ 0.7 (ROC
curve). Furthermore, analyzing the data for each infant confirmed the usefulness of the
peptide signature for predicting NEC development in 6 of the 7 available cases one
week in advance of the diagnosis. Altogether, results indicate that stool proteomics
represents a promising potential approach for predicting NEC in premature infants.
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L50. Michael Woods
University of Guelph
Defining the role of ClpX in reversal of antifungal resistance in Cryptococcus
neoformans.
Contributing authors: Geddes-McAlister, Jennifer; Bermas, Arianne
Abstract: Cryptococcus neoformans is an opportunistic fungal pathogen known to
cause lethal cryptococcal meningitis in immunocompromised individuals (e.g.,
HIV/AIDS). Treatment for this infection consists of three categories of antifungals:
polyenes, pyrimidine analogs and azoles. However, the availability of these drugs is
limited in certain regions, causing the prolonged use of fluconazole (azole)
monotherapy which has lead to the increase in clinical cases of fluconazole-resistant
strains of C. neoformans. Research conducted in the JGM laboratory at the University of
Guelph has revealed that ClpX, a molecular chaperone involved with protein
homeostasis, has an essential role in the mechanism of fluconazole-resistance in C.
neoformans. Using quantitative proteomics, ClpX will be characterized by profiling the
proteomes of resistant strains of C. neoformans after the deletion of clpX or inhibition of
ClpX to further reveal the mechanism of resistance. The therapeutic potential of ClpX
disruption will be assessed through in vitro and in vivo models.
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L52. Tyler Cooper
Western University
Targeted Proteomics and Support Vector Classification Reveal Potential Biomarkers
for the Early Detection of High-grade Serous Ovarian Cancer.
Cooper, Tyler T.1; Dieters-Castator, Dylan Z.1; Liu, Jiahui2; Siegers, Gabrielle M.2; Pink,
Desmond2; Lewis, John D.2; Fu, Yangxin2; Steed, Helen3; Lajoie, Gilles A.2; Postovit,
Lynne-Marie2,3,4
1
-Western University
2
-University of Alberta
3-University of Alberta
4-Queen’s University
Abstract: The 5-year prognosis of late-stage epithelial ovarian cancer (EOC) remains
poor, thus the discovery of early-stage EOC biomarkers is of paramount importance.
Extracellular vesicles (EVs) circulating in blood are thought to contain proteomic cargo
originating from an EOC microenvironment and are thus amenable for clinical
biomarker discovery. We profiled the proteome of EVs purified from patient blood
plasma, ascites and cell lines using strong cation exchange peptide fractionation and
Orbitrap-based tandem mass spectrometry. To further increase sensitivity and
specificity of the method, CD9-affinity purification and ultracentrifugation were used to
purify EVs. Using parallel reaction monitoring we identified a compendum of 240
proteins that were differentially enrirched in EVs derived from EOC (n=10) patients
versus women with non-cancerous gynecological conditions (n=9). Support vector
machines were optimized using leave-one-out cross-validation and this methodology
was implemented on a test set of malignant (n=4) and control (n=3) donors. Using the
relative levels of >450 EV-associated peptides in a cohort of plasma-derived EVs, we
identified several combinatorial peptides capable of discriminating high-grade serous
EOC with up to 100% accuracy in Stage I, II, and III donors. This study demonstrates an
adaptable biomarker discovery pipeline and provides pinoeering evidence of EVassociated biomarkers for the detection of early-stage EOC.
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L53. Annie Ha
University of Toronto
Prostate cancer biomarker discovery with data-independent acquisition mass
spectrometry.
Contributing authors: Khoo, Amanda; Ignatchenko, Vladimir; Kislinger, Thomas
Abstract: Currently, prostate cancer (PCa) is the most common non-skin cancer in
Canadian men. The biggest clinical challenge in disease management is to accurately
detect aggressive disease from indolent cancers, therefore prescribe suitable treatments.
In the attempt to discover biomarkers that can accurately predict disease outcomes,
prostate-associated fluids from surgical cohorts were processed for identifying
prognostic markers. The prostate cancer proteomes in direct-expressed prostatic
secretions (direct-EPS, N = 148) and urines collected following digital rectal exam (postDRE urines, N = 199) were characterized with DDA-MS. Leveraging the characterized
proteome, we aim to verify differentially expressed proteins using data-independent
acquisition (DIA)-MS and to address the missing literature on thorough comparisons
between DDA and DIA in large clinical cohorts. Here, we utilized the profiled DDA
data to generate a comprehensive spectral library. DIA data of the same post-DRE urine
cohort was acquired using a 45-minute DIA method after evaluating its technical
reproducibility, proteome coverage, and other parameters. Systematic comparisons of
data completeness and quantitative variability has shown that DIA is compatible to
DDA in this large clinical cohort. Apart from addressing technical differences, our
comparisons thus far have shown that protein groups identified in the DDA cohort are
also enriched with increasing risk groups in the DIA data. This study would be able to
fill the gap in the literature in addressing practicality of DIA in large clinical cohorts
and facilitate prioritization of potential biomarker candidates in more accurately predict
PCa outcomes.
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L54. Constance Sobsey
McGill University
AKT quantitation by iMALDI-MS combined with global proteome analysis by nanoLC-MS/MS to identify predictors of capivasertib treatment response.
Contributing authors: Sobsey, Constance A.1; Froelich, Bjoern2; Mitsa, Georgia1; Ibrahim,
Sahar1; Popp, Robert3; Zahedi, Rene P.1; Schiavon, Gaia4; Bruin, Elza C De4; Batist,
Gerald1,5; Borchers, Christoph H.1
1
-McGill University
2
-University of Victoria
3
-MRM Proteomics
4-Oncology R&D, AstraZeneca
5-Exactis Innovation, Montreal, QC
Abstract: The PI3K/AKT pathway has an established role in tumour proliferation.
Capivasertib (AZD5363) is a potent inhibitor of AKT1/2/3 in Phase III development by
AstraZeneca as a combination therapy for breast and prostate cancers, with exploratory
investigations for a range of other oncology indications. In this project, we applied
proteomic analysis to formalin-fixed paraffin-embedded (FFPE) tumour tissues to
assess proteomics’ suitability to select patients for treatment with capivasertib. Slidemounted FFPE baseline tumour samples were obtained under ethics approval from
patients treated in a multicentre Phase I clinical study to assess capivasertib’s antitumour activity. In a specific trial expansion, patients were selected based on the
presence of activating PIK3CA mutations in their breast and gynecological cancers. To
test whether direct measurements of the AKT protein offer an additional selection
strategy, we implemented immuno-MALDI-MS methods on the Bruker MicroflexTM
using stable isotope-labeled (SIS) peptides to quantify AKT1, AKT2, AKT1-pSer473,
AKT2-pSer474, PTEN and PIK3CA p110alpha. Supernatants from iMALDI enrichment
were utilized for subsequent global proteome analysis by nano-LC Thermo Q-Exactive
Orbitrap MS. Among 15 patient samples that yielded sufficient material to allow for
analysis of AKT and other pathway analytes by iMALDI, the measured AKT1, AKT2,
and PTEN concentrations did not differ between the tumors from treatment responders
versus non-responders. Global proteome analysis achieved label-free quantification
(LFQ) of ~600 proteins from the nano-LC-MS/MS of iMALDI supernatants.
Unsupervised statistical methods applied to this data confirmed the relatedness of
replicates from the same tumour. Additional statistical approaches were applied to
identify features and pathways of interest.

98

L56. Maggy Lépine
Université du Québec à Montréal
Discovering protein biomarkers for ocular mucous membrane pemphigoid in human
tears.
Contributing authors: Zambito, Oriana1; Sahyoun, Jean-Yves2; Robert, Marie-Claude2,3;
Sleno, Lekha Sleno1,3
1
-University of Quebec in Montreal (UQAM)
2
-Hospital Research Center of the University of Montreal
3
-CERMO-FC Centre d’Excellence de Recherche sur les Maladies Orphelines-Fondation
Courtois
Abstract: Mucous membrane pemphigoid (MMP) is a multisystemic rare autoimmune
disease affecting different mucous membranes. Ocular involvement is characterized by
chronic inflammation of the conjunctiva and abnormal tissue regeneration causing scar
formation on the ocular surface. The severity of the ocular disease can lead to corneal
opacification and result in vision loss. Diagnosis by conjunctival biopsy and associated
treatments prescribed to prevent scarring can have serious consequences on patients.
Following an initial untargeted proteomics screening of tear proteins in a healthy
population and MMP patients, we have developed a targeted LC-MRM method for a
list a panel of putative biomarkers for diagnosis and routine monitoring of MMP
patients. Tear samples were collected on Schirmer strips, trypsin digested and cleanedup by SPE prior to analysis by LC-sMRM method targeting 136 proteins on a Sciex
QTRAP 5500 platform. This method was applied to find statistically significant changes
between patients with MMP, non-ocular MMP, Lichen Plan (a severe, MMP-related
disorder) and heathy controls. From the list of 136 proteins, 116 were potential
biomarker candidates from our preliminary analyses, and 20 were found not to be
affected in MMP patients, for data normalization. Biomarker candidates were filtered
using a p-value threshold <0.01 and fold change (up or down) of 2, compared to the
control group. This study will contribute to a better understanding of the biological
pathways involved in this rare disease and potentially facilitate the diagnosis and
staging of this complex disease.
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L57. Premkumari Kumarathasan
Health Canada
Cytotoxicity and protein changes in A549 cells exposed to amorphous silica
nanoforms.
Contributing authors: Nazila Nazemof2; Blais, Erica1; Dirieh, Yasmine1; Aoki, Hiroyuki3;
Phanse, Sadhna3; Breznan, Dalibor1; Tayabali, Azam1; Gomes, James2; Babu, Mohan3;
Kumarathasan, Premkumari1,2
1
-Health Canada
2
-University of Ottawa
3
-University of Regina
Abstract: Silica nanoparticles (SiNPs) are used in various technologies including
sensors, ceramics, construction materials, in cosmetics, food and in biomedical
applications (e.g. gene therapy, imaging). Attractive physicochemical properties of
SiNPs (e.g. smaller size, larger surface area) enhance their use and production, leading
to the likelihood for environmental/human exposures and thus health concerns.
Toxicity information is necessary for health risk assessment of nanoparticle (NP)
exposures. There are reports on SiNPs toxicity testing, for size-related effects, with
inconsistent findings arising from the use of poorly-characterized materials,
interferences associated with cytotoxicity assays, etc. Toxicity mechanisms are less clear,
especially, for nanoforms of the same chemical, and is essential to support risk
assessment of SiNPs. In this work, we exposed A549 human lung epithelial cells to wellcharacterized SiNPs of different sizes and surface modifications (C3-COOH, C11COOH, -NH2 and -PEG). Cellular cytotoxicity endpoints (24 h post exposure) examined
were, CTB (cell viability), ATP (energy metabolism) and %LDH released (cell
membrane integrity). Cellular oxidative stress was analysed (GSH to GSSG conversion).
Secreted and cellular proteins were analysed by affinity-based multiplexed protein
array and mass spectrometry. Study findings showed NP type-, dose- and assay-specific
cytotoxic responses in A549 cells. Also, nanoform-specific protein-level changes,
especially in cytoplasmic (e.g.DAG kinase), cell membrane (e.g.K voltage-gated channel
subfamily), mitochondrial (e.g.GSH S-transferase), endoplasmic reticulum (e.g.acylCoA-binding protein), nuclear (e.g.cyclin-dependent kinase) proteins were seen,
Furthermore, SiNP exposures led to cellular oxidative stress. In addition, cellular
cytotoxicity appeared to be correlated with size, surface groups and agglomeration.
These findings provide insight into toxicity characteristics of SiNP
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L58. Julie Frion
University of Sherbrooke
Using Data Independent Acquisition (DIA) to gain a dual-scale overview of the
cellular function of the UbKEKS variant.
Contributing authors: Lesveque, Dominique1; Roucou, Xavier1; Boisvert, FrançoisMichel1
1
-University of Sherbrooke
Abstract: For the last decade, new proteins have been emerging from so-called “noncoding” sequences such as pseudogenes, long-non coding RNA or even alternate open
reading frames. Through analysis of large-scale proteomics data with a database
containing these unannotated sequences and pseudogenes, we found evidence for
expression of a novel ubiquitin (Ub) variant expressed from the UBBP4 pseudogene.
This variant contains 4 different amino acids compared to canonical ubiquitin (Q2K,
K33E, Q49K and N60S) and is named UbKEKS.
Ub molecules can bind covalently to proteins on lysine residues and regulate numerous
mechanisms, defining this post-translational modification (PTM) as a cornerstone for
cellular signalling. Like Ub, UbKEKS also acts as a PTM. However, the proteins
modified by UbKEKS are not labelled for proteosomal degradation. More, UbKEKS
does not target the same proteins as Ub.
Here, we used data independent acquisition (DIA) mass spectrometry on normal and
CRISPR-Cas9 UbKEKS-invalidated cell lines to provide a complete overview of the
cellular role of this Ub variant. Firstly, we compare changes in global protein expression
by analysing whole cell extracts to identify proteins significantly modulated in the
absence of UbKEKS. Secondly, we narrowed down our analysis to purified nucleoli to
identify the role of UbKEKS in this subnuclear compartment. The choice of this
compartment was supported by nucleolin immunofluorescence assays which revealed
an increase of the nucleolus size in cells invalidated for UbKEKS. Together, these two
complementary analyses provide a precise map of the potential cellular function of the
UbKEKS variant.
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L59. Anna Meller
Université de Sherbrooke
Characterization of UbKEKS in the ubiquitylation cascade system.
Contributing authors: Bolten, Marcel2; Frion, Julie1; El Oualid, Farid3; Mayor, Thibault2;
Roucou, Xavier1; Boisvert, Francois-Michel1
1
-Université de Sherbrooke
2
-The University of British Columbia
3
-UbiQ Bio B.V.
Abstract: While pseudogenes are generally considered as non-functional mutant copies
of genes, there are now several examples of some with notable expression and function.
One of the most abundant protein, ubiquitin (Ub), has several protein expressing
pseudogenes. Among these, UbKEKS (encoded by UBB pseudogene 4), was previously
identified in our laboratory as being functionally different to Ub and not targeting
proteins towards proteasomal degradation. To further characterise UbKEKS, its
conjugation to substrate proteins as well as its removal by deubiquitylating enzymes
(DUBs) were investigated. To study if the canonical Ub conjugating cascade system is
able to use UbKEKS specific protein targeting probes were generated. These probes
consist of biotin tagged Ub or UbKEKS as well as a warhead structure enabling binding
of interacting E1, E2 and E3 enzymes as it cascades through the Ub conjugating system.
Stable labelling combined with mass spectrometry analysis revealed that while both E1
activators (UBA1 and UBA6) have similar level of interaction with the two Ub proteins,
certain E2 enzymes preferred Ub over UbKEKS. For DUB interactor analysis a second
probe was generated, this time with a warhead targeting interacting DUBs. Results
showed that the Otubain family (OTU) members showed similar interaction with both
Ub and UbKEKS, ubiquitin-specific protease (USP) enzymes seemingly preferred Ub.
These results suggest that only a subset of proteins in each system is able to use or
remove UbKEKS from its substrates providing targeting specificity. The decision of
whether Ub or UbKEKS is conjugated onto the substrate however requires further
investigation.
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L60. Owen Hovey
University of Western Ontario
Proteomics and phosphoproteomics identifies LIN28A as a driver of resistance in
Chronic Myeloid Leukemia.
Contributing authors: Hovey, Owen F.J.1; Frederick, Mallory I.1; Wu, Tingting1; Voss,
Courtney1; Heinemann, Ilka1; Li, Shawn S.C.1
1
-University of Western Ontario
Abstract: Chronic myeloid leukemia (CML) accounts for 15% of new leukemia cases in
adults, with about 30,000 diagnosed in 2000, steadily growing to 150,000-180,000 cases
in the United States in 2020. The Bcr-Abl fusion protein, caused by translocation of
chromosomes 9 and 22, is the hallmark of CML. The remarkable success of Imatinib in
2001 extended CML patient survival similar to the normal population. However, most
patients must remain on Imatinib or other tyrosine kinase inhibitors (TKI) for the
remainder of their lives, with only about 10% achieving treatment-free remission. Over
25% of CML patients switch TKI drugs due to resistance or intolerance. We compared
parental and imatinib-resistant K562 cell using proteomics and phosphoproteomics. We
observed an enrichment for oxidative phosphorylation, fatty acid metabolism,
translation, and proteins involved in CAMP, MYC and AKT pathways. KSEA scores
identified increased activity for kinases AKT1/2, RAF1, and CAMPK2A. Using this, we
further identified upregulation of LIN28A, an RNA binding protein involved in many
of these pathways, and increased phosphorylation at Ser200 in resistant cells. Lin28A
regulates the let-7 family miRNAs, which is key for regulating multiple cancer
hallmarks, including resisting cell death and sustaining proliferative signalling. To
confirm the activity of LIN28A in our resistant cells, we measured let-7 family miRNA
levels and found reduced levels in the resistant cells. Combining Imatinib and the
inhibitor LIN28i-1632, we observe a mild synergistic effect in our imatinib-resistant
cells. Next, we will be comparing patients’ samples from healthy, at diagnosis, and
resistant CD34+ cells using proteomics.
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CNPN 2022 VENUE AND LOCATION MAPS
All hotels with preferred rates and events of the CNPN are within walking
distance of the Bell Centre, which is where CNPN 2022 will be hosted.

To access the CNPN venue within the Bell Centre, you must use the
entrance located at 1275 Saint-Antoine Ouest (See below).
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ADDRESSES:
Bell Centre: 1275 Saint-Antoine Ouest, Montréal, QC, H3C 5L2
Talks will take place within the Mise au Jeu restaurant
Meals and exhibitors will be located within the Canti restaurant.
Both are situated within the Bell Centre
3 Brasseurs: 1356 Saint-Catherine Ouest, Montréal, QC, H3G 1P6
The 2nd floor of this venue will be the host of the trainee
networking event on May 16th in the evening.
Hotels with preferred rates:
Fairmont The Queen Elizabeth: 900 René-Lévesque Blvd Ouest,
Montréal, QC, H3B 4A5
Hotel Bonaventure, Montreal: 900, de La Gauchetière Ouest,
Montréal, QC, H5A 1E4
Best Western Plus Montreal Downtown - Hotel Europa:
1240 Drummond Street, Montréal, QC, H3G 1V7

VIRTUAL ATTENDEES:
We understand that you may be unable to attend this year’s
CNPN Symposium in person. Both online and in-person
registrations allow you to attend talks online. Hence, if you are
unable to attend CNPN 2022 in person, you can also use the link
below to attend all of the talks.
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Important: in order to attend the talks on Zoom, you must have
the same display name as the one you provided upon
registration.
Zoom information and link for virtual attendance:
https://us06web.zoom.us/j/89084976695?pwd=TmxRVGV1d1hTW
HhEMFlqU3cxQWVWdz0
Meeting ID: 890 8497 6695
Passcode: 195209
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SANITARY POLICY
While masks will no longer be mandated by the Province of
Quebec during CNPN 2022, the Organizing Committee and the
CNPN Board of Directors strongly recommend that medical
grade masks be worn at all time during the symposium, with the
exception of times when attendees are eating or drinking. This
will ensure that all in-person attendees can enjoy the safest
environment possible to share their science. Futhermore, lunches
will be provided in boxes that can easily be taken outside, if
attendees prefer to eat in an outdoor environment.
We also recognize that some attendees who were planning to be
on site may not be able to attend the meeting at the last minute. If
this is the case and that you are scheduled to give a presentation,
please get in touch with Mathieu Lavallée-Adam
(mathieu.lavallee@uottawa.ca) as soon as possible so that we can
make the necessary arrangements for an online presentation.
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INFORMATION FOR SPONSORS/EXHIBITORS
Deliveries to Bell Centre
Please ensure that all deliveries are address as noted below. Kindly follow the
instructions carefully so that your boxes will arrive on time.
Addressed to:
Julie Albert (Private Events at Mise au Jeu on May 16-17-18)
1225 Saint-Antoine Ouest
Montreal QC
H3C 1B4
Deliveries will be received from Wednesday, May 11 to end of day Friday, May 13.
Kindly email Julie Albert @ jalbert@CentreBell.ca and Claudie Ferland @
cferland@centrebell.ca to confirm the following before your delivery arrives:
Item being sent, number of boxes, and time/date expected.
Exhibition Floor Plan – Canti Restaurant
We include at this time a preliminary floor plan. There may be a slight variation by the
time you arrive on-site. Kindly note that the reception, breakfast, coffee breaks and
lunches will be served at this location.
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Move-IN/OUT
Please come to the Registration Desk, located in La Mise Au Jeu upon your arrival.
Monday, May 16, 1pm to 4pm
Kindly ensure that you commence your move-in during this time. Set-up should be
completed by 4pm. Registrations for the Main Conference start at 4pm and we will be
opening up the Canti Exhibition; The Conference starts at 4:45pm with the Reception in
Canti starting at 5:50;
Wednesday, May 18, 3:15 to 5pm
Please ensure that all your materials have been arranged to be shipped out by no later
than 5pm.
Tech Talks
The Organizers have extended tech talks to all sponsors for CNPN 2022 on a
complimentary basis. Two 30 min sessions have been set aside for this:
Tuesday May 17, between 1:20 and 1:50
Tuesday May 17, between 4:00 and 4:30
Details of specific timing will be emailed to each sponsors separately.
If you have any questions, please contact: Janette Champ – janette@etpsymposium.org
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