
Dear Friends and Colleagues,
We are excited to welcome all of you to the 11th annual CNPN symposium 
in Québec City, jointly organized by the Université Laval and Université de 
Sherbrooke! Once again, we hope that you will appreciate the outstanding 
line-up of presentations from leading proteomics scientists from all over 
Canada, as well as several renowned international scientists. Moreover, we 
are continuing the pre-trainee symposium that was initially launched by 
Philipp and Thibault last year, and building on their success, we believe this 
has now become a sought after session for our trainees as demonstrated by 
the number of registrations.
This year, we are hosting four distinguished keynote speakers: Drs. Al 
Burlingame, Kathryn Lilley, David Fenyö and Michael Freitas, as well 
as outstanding plenary speakers: Drs. Daniel Figeys, Pierre Chaurand, 
Thibault Mayor and Alan Doucette, Sabine Elowe, Guy Poirier, David 
Schriemer, Gérémy Clair, Mathieu Lavallée-Adam and Xavier Roucou. We 
selected and invited another 21 speakers for short talks from submitted 
abstracts that will represent the Canadian proteomics community. Also, 
two of the best pre-symposium presenters, as chosen by the trainees, will 
be invited to present during our main event. As is the case every year, the 
highlight of the CNPN symposium is the presentation of the Tony Pawson 
Award, which this year recipient, Dr. Jennifer van Eyk, will be presenting 
on Monday evening.
We also invite everyone to actively participate in the poster sessions. This 
is the best place to discuss science, start new collaborations and learn new 
techniques and approaches developed by your colleagues. The two poster 
sessions will be held during lunch time on both Tuesday and Wednesday, 
but will be available for discussion throughout the meeting. We encourage 
everyone to take advantage of the coffee breaks and between sessions to 
attend and encourage our trainees presenting their work! To honour our 
best trainees and presenters, we will present the Best Poster Award, Best 
Presentation Award and the Best Pre-Trainee Symposium Award during 
the last session.
Finally, we would like to thank all our sponsors for their support that made 
this symposium possible. Their generous contributions made this meeting 
possible and affordable, and we strongly encourage everyone to meet with 
them to show the CNPN is the best place to present their new technology! 
This year will feature two workshops on data analysis that I hope everyone 
will be able to attend. We hope to see you all at our welcoming reception on 
Monday following our keynote Tony Pawson Award lecture!

Arnaud, Jean-Philippe, Florence and François-Michel
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Thank you for joining us for this second edition of the CNPN Trainee 
Symposium!
The day will provide a unique platform for you to share your science, learn 
about others’ projects, discover how to communicate your science to any 
audience and get career advice. This trainee symposium aims to create an 
environment that will foster discussions, ideas and networking!
In the morning, 15 selected trainees will have the opportunity to share their 
projects. The two best talks, voted by attending trainees, will receive a prize 
and the opportunity to present in the main symposium!
In the afternoon, you will learn the ways to communicate your work to a 
lay audience through a workshop. In an era where science communication 
becomes more and more important, we aim to give you the best advice for 
you to succeed in communicating your work and knowledge. You will also 
hear our 3 invited speakers present themselves and their career path in 
Academia, Industry / Start-up and Science communication / Journalism.
We will end the day with a social event, centered on our speakers, where 
we aim to foster free-flowing, informal discussions between our invited 
experts and you. It is an incredible opportunity to ask all the questions you 
want!
We hope you are as excited as we are for the symposium! 

Your Trainee Symposium Organizing team,
Marie-Line, Khawla, and Marie
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Program
Monday, May 6th

CNPN Trainee Symposium 

8:30 - 9:00  Registration and Breakfast

9:00 - 9:10  Overview of the CNPN Trainee Symposium

9:10 - 9:20  Lynda Agbo; P26 - Proteomics investigation of bromodomains  
  functional roles in SWI/SNF complexes.

9:20 - 9:30  Audrey Astori; P41 - Protein interaction mapping of lymphoid  
  master regulators using BioID.

9:30 - 9:40  Anais Chauvin; P20 - A proteomic analysis of chemoresistance 
  development reveals novel biomarkers in rectal cancer.

9:40 - 9:50  Angel Cisneros; P27 - The role of structural pleiotropy and   
  regulatory evolution in the retention of heteromers of paralogs.

9:50 - 10:00 Mang Zhu; P34 - Proteomics analysis of heat-regulated proteins 
  uncovers intrinsically disordered regions that are recruited into 
  stress granule. 

10:10 Break

10:10 - 10:20 Ugo Dionne; P07 - Direct phosphorylation of SH3 domains by   
  tyrosine kinase receptors disassembles ligand-induced signaling  
  networks.

10:20 - 10:30 Sebastien Leblanc; P23 - Proteins from alternative open reading  
  frames are socialites.

10:30 - 10:40 Rachel Nadeau; P43 - Identification of differentially expressed  
  biological processes in breast cancer using protein-protein   
  interaction-guided functional enrichment analysis.

10:40 - 10:50 Clemence Rinfret-Robert; P38 - Regulation of SUMOylation in 
  Response to Arsenic Trioxide - Beyond PML.

10:50 - 11:00 Emily Roth; P44 - A machine learning approach to decipher protein- 
  protein interactions in human plasma.

11:00 - 11:10 Break

11:10 - 11:20 Reuben Samson; P12 - Deciphering protein changes in subcellular 
  organization associated with somatic cell reprogramming.

11:20 -  11:30 Soroush Shahryari Fard; P42 - Identification of prostate intraductal 
  carcinoma biomarkers using imaging mass spectrometry and a 
  statistical pipeline.

11:30 - 11:40 Arjun Sukumaran; P37 - The effect of zinc availability on the  
  proteome, growth and morphology of Klebsiella pneumoniae.

11:40 - 11:50 Samuel Shao Huan Weng; P33 - Sensitive identification of   
  proteolytic proteoforms in limited samples.

11:50 - 12:00 Paula Coelho; P13 - The global interactome of LC3C reveals a   
  distinct subcellular localization that underlies its ability to regulate  
  Met-RTK.
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Monday, May 6th

CNPN Trainee Symposium
 
12:00 - 13:00 Lunch
13:00 - 13:50 Geneviève Coudé - How to communicate your work to a lay
   audience. Vulgarisation Workshop.
  Bio on page 21.
13:50 - 14:00 Break
14:00 - 14:15 John P. Wilson - problem solver and start-up founder.
  Career Talk - Industry - ProtiFi.
  Bio on page 21.
14:15 - 14:30 Geneviève Coudé  - from research to science communication.
  Career Talk - Communications - Zapiens and Bunker of Science.
  Bio on page 21.
14:30 - 14:45 Mathieu Lavallée-Adam  - thriving in Academia. 
  Career Talk - Academia - University of Ottawa.
  Bio on page 21.
20:00 - 23:00 Career open discussion - Pub St Patrick

6



  
Monday, May 6th 

11th CNPN Annual Meeting 

14:00 - 17:00 Registration
15:00 - 17:00 PEAKS workshop by Bioinformatics Solutions Inc.
17:00 - 17:10 Opening and Welcome
17:10 - 18:00 CNPN-Tony Pawson Proteomics Award
  Presentation and Talk
  Jennifer Van Eyk, Cedars-Sinai Medical Center
  Bio on page 11.
18:00 - 21:00 Welcome Reception

Tuesday, May 7th

11th CNPN Annual Meeting
7:30 - 8:30  Proteome Discoverer Workshop by Thermo Fisher Scientific 
  and Breakfast
Post-Translational Modifications Session (chair: Jean-Philippe Lambert)
8:30  - 9:15  KEYNOTE
  Al Burlingame, University of California, San Francisco.
  Protein O-GlcNAcylation – insights on its occurrence and
   assignment of biological functions.
  Bio on page 13.
9:15 - 9:45  Thibault Mayor, University of British Columbia.
  Proteomics at the bedside of stressed proteomes.
  Bio on page 19.
9:45 - 10:00 Karen Colwill, LUMIER in protein-protein interactions discovery
  and kinase-drug profiling.
10:00 - 10:15 Chongyang Li, Quantitative proteomics identifies novel PIAS1 
  protein substrates involved in cell migration and motility.
10:15 - 10:45 Break
10:45 - 11:05 Sabine Elowe, Research Center CHU de Québec - Université Laval.
  Exploring changes in phosphotyrosine signalling during mitosis.
  Bio on page 23.
11:05 - 11:25 Guy G. Poirier. Identification of ADP-ribosylated proteins in the DNA
  double-strand repair pathway.
11:25 -  11:40 Shideh Mirhadi. Proteome profiling of Lung cancer reveals proteome
  and phosphoproteome remodelling associated with patient
  outcome. 
11:40 - 11:55 Marie-Soleil Gauthier. Regulation of the circulating cholesterol-
  regulatory factor PCSK9 by phosphorylation 
11:55 - 12:10 Sara Banerjee. Proteomic identification of novel effector proteins in
  Eph receptor signaling.
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Tuesday, May 7th

11th CNPN Annual Meeting

12:10 - 13:45 Lunch and Poster Session 

Spatial Proteomics Session (chair: Marlene Oeffinger)
13:45 - 14:30 KEYNOTE

  Kathryn S. Lilley, University of Cambridge.
  Dissecting the spatial organisation of the transcriptome and
  proteome.
  Bio on page 14.

14:30 -  15:00 Alan Doucette, Dalhousie University.
  Proteomics without Trypsin:  Combining cold formic acid 
  solubilization with pepsin digestion for improved recovery.
  Bio on page 17.
15:00 - 15:15 Christopher Go. A physical map of a human cell.
15:15 - 15:30 Anthony Duchesne. Measuring Mitochondrial Protein Turnover in a
  Human IPSC Organoid Parkinson’s Model by Mass Spectrometry
15:30 - 15:45 Samaneh Dastpeyman. LC-MS/MS proteomic analysis of the H2O2

  stimulon in Saccharomyces cerevisiae highlights the advances 
  enabled by MS over 2D gel/autoradiography
15:45 - 16:15 Break
16:15 - 16:35 David Schriemer, University Calgary.
  New methods in mass spectrometry for protein structure analysis:
  How ambiguity drives progress.
  Bio on page 28.

16:35 - 16:55 Gérémy Clair. Pacific Northwest National Laboratory.
  Multiple scale mass-spectrometry based omics: the path forward
  from bulk samples to single-cells.
16:55 -  17:10 Prem Kumarathasan. Exposure to nanosilica particles and
  mitochondrial protein changes.
17:10 - 17:25 Marie-Line Dubois. A novel ubiquitin variant regulating lamins A/B
  subcellular localization.
17:25 - 17:40 Mohamed Taha Moutaoufik. Human Mitochondrial Interactome
  During Neuronal Reprograming Reveals Protein Complexes and
  Regulators of Respirasome and Neurogenesis
17:45 - 18:30 CNPN General Meeting
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Wednesday, May 8th

11th CNPN Annual Meeting

7:30 - 8:30  Breakfast

Computational Advances Session (chair: Hannes Rost)
8:30 - 9:15  KEYNOTE
  David Fenyö, NYU School of Medicine.
  Informing Cancer Treatment using Proteogenomics.
  Bio on page 15.
9:15 -  9:35  Mathieu Lavallée-Adam, University of Ottawa.
  Improving the sensitivity of mass spectrometry peptide and protein
  identification using supervised learning and protein-protein
  interaction data.  
  Bio on page 31.
9:35 - 9:50  Shubham Gupta. Quantification of large-scale and heterogeneous
  SWATH-MS runs using DIAlignR.
9:50 - 10:05 Philippe Després. Systematic perturbation of the yeast essential
  proteome using base editing.
10:05  - 10:35 Break
10:35 - 10:55 Xavier Roucou, Université de Sherbrooke.
  OpenProt: a modern vision of the coding potential of transcripts to
  capture missing proteins.
  Bio on  page 33.
10:55 - 11:10 Mopelola Akinlaja, Investigating Host-Pathogen Interactions
  between Apis mellifera and Nosema ceranae.
11:10 - 11:25 Khawla Seddiki. Transfer learning with deep convolutional neural
  network for cancer diagnosis in mass spectrometry-based. 
11:25 -  11:40 Winner  of Trainee Symposium Election - Talk 1.
11:40 - 11:55 Winner  of Trainee Symposium Election - Talk 2.
11:55 - 13:30 Lunch and Poster Session

Clinical Proteomics Session (chair: Jennifer Geddes McAlister)
13:30 - 14:15 KEYNOTE
  Mike Freitas, The Ohio State University.
  A Data Science Perspective on Transparent and Reproducible
  Analysis of Complex Omic Data.
  Bio on page 16.
14:15 - 14:45 Daniel Figeys, University of Ottawa.
  The gut microbiome responses to drugs and other compounds. 
  Bio on page  17.
14:45 - 15:00 Marli Vlok. Proteolytic signatures in enterovirus-infected cells.
15:00 - 15:15 Declan Williams. Molecular interactions and significance of the
  natural amyloid somatostatin for the pathobiology of amyloid beta
  amyloidosis.
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Wednesday, May 8th

11th CNPN Annual Meeting

15:15 - 15:30 Anuli Uzozie. Integrated proteome, phospho-proteome and N
  terminome characterization of pediatric patient and matched
   engrafted leukemia.
15:30 - 16:00 Break
16:00 - 16:15 Talks, Posters and Travel Award.
16:15 - 16:45 Pierre Chaurand, Novel sample preparation approaches for LDI 
  imaging MS of lipids to answer key biological questions. 
  Bio on page 17.
16:45 - 17:00 Marie-Laurence Lemay. A phage protein impedes bacterial
  resistance to phage infection.
17:00 - 17:15 Etienne Caron. Next-generation clinical mass spectrometry in
  immunology, vaccine and immunotherapy.
17:15 - 17:30 Rene Zahedi. Proteogenomics of colorectal cancer tumors.
17:30 - 17:45 Closing Remarks

Genome Canada Travel Awards Recipients

Mopelola Akinlaja, University of British Columbia
Audrey Astori, UHN-Princess Margaret Cancer center
Christopher Go, Lunenfeld-Tanenbaum Research Institute
Nadeau Rachel, University of Ottawa
Weng Samuel, Bristish Columbia Children Hospital
Gupta Shubham, University of Toronto
Arjun Sukumaran, University of Guelph
Mohamed Taha Moutaoufik, University of Regina
Mang Zhu, University of British Columbia

Genome Québec Travel Awards Recipients

Anthony Duchesne, McGill University 
Sébastien Leblanc, Université de Sherbrooke
Chongwang Li, Institute for Research in Immunology and Cancer
Alyson McKenna, Université de Sherbrooke
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CNPN-Tony Pawson Proteomics Award
 

Dr. Jennifer E. Van Eyk 
Professor of Medicine and Pathology, The 
Smidt Heart Institute, Cedars-Sinai Medical 
Center, Los Angeles, CA, USA,

Advanced Clinical BioSystems Research 
Institute Director,

Precision Biomarker Laboratories, Director, 

Barbra Streisand Women’s Heart Center, Basic 
Science Director

Dr. Van Eyk is a Professor of Medicine at Cedars-Sinai Medical 
Center, Director of the Basic Science Research in the Barbra  
Streissand Women’s Heart Center and Director of the new 
Advanced  Clinical Biosystems Institute where she recently moved 
from the Johns Hopkins University. She obtained her PhD at the 
University of Calgary and did her postdoctoral studies in Chicago 
and Heidelberg where she rapidly moved from basic research to 
biological mechanisms and biomarker development. A remarkable 
achievement is that she started her first company during her 
appointment as Assistant Professor at Queen’s University. She 
recognised the need for translational expertise and honed her 
skills in biotechnology as a Chief Scientific Officer at Cardiomics 
Inc. from 1999 to 2005. She has held Professorial appointments at 
the Johns Hopkins University School of Medicine where she was 
also Director of the NHLBI Innovation Proteomics Group. Dr Van 
Eyk recently was recruited to Cedars-Sinai Medical Centre to start 
the Advanced Clinical Biosystems Research Institute with the 
motto “From Discovery to Clinical Care”. She also directs the new 
Cedars-Sinai Precision Biomarker Laboratories which is comprised 
of two synergistic laboratories. These labs provide targeted protein 
and metabolite assays for large scale epidemiology and population 
sciences via a contract service lab and for physicians via a CAP/CLIA 
lab. She is the winner of the 2019 The Donald F. Hunt Distinguished 
Achievement in Proteomics Award, US Human Proteome 
Organization; the 2015 International human proteome organization 
(HUPO) Translational Science Award; and the 2014 American Heart 
Association (AHA) Functional Genomics Translational Biology 
Council Medal of Honor for exceptional science.
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Al Burlingame
University of California, San Francisco (UCSF) 

Dr. Al Burlingame received his BS in Chemistry from the 
University of Rhode Island in 1959 and PhD in Chemistry from 
MIT in 1962.  His thesis involved elucidation of the structures 
of indole alkaloids by mass spectrometry.

He joined the faculty in Chemistry and Space Science at UC 
Berkeley and developed on-line computers for high resolution 
mass spectrometry to facilitate studies of natural products 
and analytical challenges in organic geochemistry. During 
this time, he was involved in the planning the Apollo sample 
return missions and in the analysis of returned lunar samples.  

He then spent 1970-72 on a Guggenheim Fellowship at the Karolinska Institute with J. 
Sjovall. 

He joined the faculty on the UC San Francisco campus in 1978 and continued pursuit  of 
a research portfolio focused on molecular level problems in protein biology to decipher 
proteomic challenges in biomedical research. His current interests involve global 
mass spectrometric-based studies of proteins and their functional modulation by 
posttranslational modifications, and the development and application of chemical cross-
linking strategies to define the architecture of large protein machines. 

Keynote – Tuesday May 7th, 8:30 - 9:15
Protein O-GlcNAcylation – insights on its occurrence and assignment of biological 
functions.  

Abstract: The posttranslational modification of cytosolic and nuclear proteins by the 
monosaccharide, N-acetylglucosamine (O-GlcNAc), was discovered by Hart in 1984.  Then 
only two enzymes were shown to be responsible for its addition and removal from serine 
and threonine residues, namely a transferase (OGT) and a hydrolase (OGA).  Uridine 
diphosphate GlcNAc (UDP-GlcNAc) is the abundant donor substrate.   

The initial pursuit of studies aimed at discovery and elucidation of its biological 
functions were hampered by the lack of rigorous methodology for site assignments.  This 
impediment was removed by the development of electron transfer dissociation (ETD) 
mass spectrometry.  However, the stoichiometry of this modification is low, so enrichment 
of O-GlcNAc modified peptides from proteolytic digests of cell lysates is required. This 
fraction is then sequenced using capillary UPLC with ETD MS. 

This laboratory has pursued this methodology for studies a variety of problems from 
stem cells to neurobiology.  This presentation will focus on our current knowledge and 
challenges in understanding its expanding role in biological processes.

Financial support has been provided by the Adelson Medical Research Foundation, HHMI 
and the University of California.

Keynote Speakers
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Kathryn S. Lilley
Research Group Head and Director, Cambridge Centre for 
Proteomics, Department of Biochemistry, University of 
Cambridge, UK. Fellow of Jesus College, Cambridge.

Kathryn received her PhD in Biochemistry from the University 
of Sheffield in 1990. After being a laboratory manager at the 
University of Leicester for eleven years, she established the 
Cambridge Center for Proteomics, University of Cambridge in 
2000. 

In parallel, she developed a research programme to create 
technology to measure the dynamics of the proteome and 
transcriptome in high throughput in space and time during 

critical cellular processes. Her group has contributed many open-source informatics 
tools to efficiently mine and visualise complex data which is produced by spatiotemporal 
proteomics studies. She became the Professor in Cellular Dynamics in Department of 
Biochemistry University of Cambridge in 2012. More recently she received a Wellcome 
Trust Investigator Award to investigate the role the site of translation plays on the protein 
intracellular location and how this process is controlled. She is also a partner in EPIC-XS, 
funded as part of the Horizon 2020 Work programme to develop and provide proteomics 
technologies across Europe. In 2017 she was the recipient of the Juan Pablo Albar Proteome 
Pioneer Award from the European Proteomics Association and in 2018 received the HUPO 
Distinguished Achievements in Proteomics award.

Keynote – Tuesday May 7th, 13:45 - 14:30
Dissecting the spatial organisation of the transcriptome and proteome  

Abstract: The number of genes thought to code for proteins does not correlate with 
organismal complexity. Dynamic cellular processes including post-transcriptional and 
post-translation modifications and control mechanisms mediated by non-coding RNA 
augment proteome functionality. The location of protein synthesis is also plays a pivotal 
role in protein function, with erroneous spatial translation of proteins underpinning 
multiple disease states. For accurate models of cellular mechanisms to be constructed, 
the physical interactions between the transcriptome and proteome and their spatial 
relationship must be fully explored. I will present new approaches to capture the spatial 
relationship between the proteome and transcriptome. 
i) Extraction of RNA species and their coordinating protein binding partners (RBPs) 
is required to determine the spatial interactions of the proteome and transcriptome. Many 
RBP capture methods rely on UV crosslinking and capture of polyadenylated RNA. We 
have developed the orthogonal organic phase separation (OOPS), a highly efficient method, 
that enables reproducible recovery of RBPs or protein-bound RNA (PBR), compatible with 
downstream proteomics and RNA sequencing independent of polyadenylation status of 
RNA (1). We have applied OOPS to a number of studies including assessing the bacterial 
RBPome. 
ii) To apply OOPS to determine the spatial interplay of the proteome and 
transcriptome, we have extended subcellular fractionation protocols workflows including, 
LOPIT-DC (2) enabling subcellular maps of both proteins and RNA species (LoRNA – 
localization of RNA) on a cell wide scale to be achieved.
I will describe some unexpected findings including the RNA binding capacity of many 
metabolic enzymes and the steady state location of mRNA species that code for different 
protein families.
Keywords: RNA binding proteins, subcellular location, spatial proteomics, spatial 
transcriptomics
1. Queiroz et al (2019) Nature Biotechnology – doi:10.1038/s41587-018-0001-2
2. Geladaki et al (2019) Nature Communications  - doi:10.1038/s41467-018-08191-w

14



David Fenyö
Institute for Systems Genetics, NYU School of Medicine 

David Fenyö studied engineering physics, with a focus on 
mathematical and numerical methods, at Uppsala University 
in Sweden. After receiving an M.Sc. in Engineering Physics 
in 1987, he joined the laboratory of Dr. Bo Sundqvist at 
Uppsala University, and studied the mechanisms of ion–
solid interaction both experimentally, and using molecular 
dynamics and Monte Carlo simulations. For this work, 
he received a Ph.D. in Physics in 1991. He then joined the 
laboratory of Dr. Brian Chait at the Rockefeller University, 
where he started developing algorithms to analyze proteomic 

data obtained using mass spectrometry. In 1997 he co-founded ProteoMetrics, a 
bioinformatics startup that sought to commercialize these algorithms. He served as 
the president of Proteometrics, LLC and created several software packages, including 
a distributed software system for fully automated analysis of large-scale proteomics 
data. Subsequently, he worked for several companies including GE Healthcare before 
returning to academia. David Fenyö joined the faculty of NYU Medical School in 2010 and 
currently he is Professor of Biochemistry and Molecular Pharmacology, Director for the 
Ph.D. program in Systems and Computational Biomedicine and the Master’s program in 
Biomedical Informatics, and Co-Director for informatics for the Clinical and Translational 
Science Institute (CTSI) at NYU. 

Dr. Fenyö has over 30 years of experience with all aspects of biomedical data analysis in 
both academia and industry and his work has resulted in over 150 scientific publications. 
During these years, he has laid a statistical foundation to test the significance of protein 
identification results, he has developed algorithms for identifying proteins by matching 
mass spectrometry data to databases, detecting retrotransposon insertions using next 
generation sequencing data, analyzing protein interactions using microscopy data, and 
he has built commercial software packages for fully automated analysis. Dr. Fenyö has 
extensive experience in software development in academia as well as in small and large 
biotechnology companies, and he has managed large commercial software projects for 
customers in the pharmaceutical and biotech industries. 

His research focuses on providing a detailed understanding of the dynamics of cellular 
processes. He applies mathematical, statistical, and computational methods to optimize 
experimental design, analyze quantitative data, and model biological systems. In 
particular, he uses proteomic approaches to develop methods to identify, characterize, 
and quantify proteins. His efforts to integrate data from multiple technologies—including 
mass spectrometry, sequencing, and microscopy—have provided a wide array of powerful 
tools to discover and verify biomarkers and therapeutic targets in cancer.

Keynote – Wednesday May 8th, 8:30 - 9:15

Informing Cancer Treatment using Proteogenomics  

Abstract: Advances in sequencing technologies have revealed large heterogeneity on the 
genome and transcriptome level in tumors. However, it has often been difficult pinpoint 
which of the changes are important drivers of tumor growth. Proteomic technologies 
measuring the functional gene products directly have also improved rapidly, and they 
provide rich complementary information. The combined application of proteomics and 
genomics to the understanding of tumor biology has the potential of driving innovative 
diagnostics and new treatments for cancer. I will discuss the proteogenomic integration 
of data from tumors analyzed within The Cancer Genome Atlas (TCGA) and the Clinical 
Proteomics Tumor Analysis Consortium (CPTAC).
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Mike Freitas
College of Medicine, The Ohio State University 

Michael A. Freitas, PhD, is the Director of the OSU 
Comprehensive Cancer Center Proteomics Shared Resource 
and Director of the OSU Wexner Medical Center’s Biomedical 
Sciences Graduate Program. He is an Associate Professor in the 
Department of Cancer Biology and Genetics with an adjunct 
appointment in the  Department of Biomedical Informatics.  
Dr. Freitas has been working in the field of mass spectrometry 
for >30 years and has spent the last 20+ years developing and 
improving mass spectrometry and bioinformatic methods in 
the fields of cancer proteomics and chromatin biology. He is a 

recipient of the Camille and Henry Dreyfus New Faculty Award and the American Society 
for Mass Spectrometry Research Award. His research is focused on development and 
application of multiomic methods to understand chromatin regulatory networks in cancer.  
The lab has extensive expertise in characterizing protein modifications and identifying 
protein:protein interactions by mass spectrometry. Dr. Freitas is also a cofounder of 
MassMatrix Inc, a software company that develops data analysis solutions for BioPharma.  
Dr. Freitas is a leader in bioinformatics education at OSU. He is the founder and primary 
faculty leader of the OSU Data Science for Scientists club, a club that meets weekly to 
discuss topics in programming, quantitative data analytics and machine learning.

Keynote – Wednesday May 8th, 13:30 - 14:15
A Data Science Perspective on Transparent and Reproducible Analysis of Complex Omic 
Data. 

Abstract: Big data is a term often used to describe data sets that are too large to be 
analyzed with commodity computer hardware running end-user software.  Until recently, 
high complexity big data sets from genomics and proteomics were obtained by domain 
experts and analyzed by dedicated bioinformatics staff.  Rapid advances in next-
generation sequencing and mass spectrometry have driving down the cost of genomic 
and proteomic experiments making the acquisition of these complex data sets available 
to a much broader research community. More and more investigators are seeking answers 
from next gen sequencing and proteomics in lieu of traditional bench-top molecular 
biology. The adoption of omics in the lab has been further aided by a fervent community of 
scientists creating user friendly data analysis software.  Investigators now have a dizzying 
array of options for analyzing short read sequencing or tandem mass spectrometry data.  
Given these trends in omic science, the call for transparent and reproducible data analysis 
pipelines is gaining momentum.  This talk will explore examples of integrative genomic 
and proteomic workflows from the perspective a data scientists attempting to address the 
ongoing challenges for developing transparent and reproducible scientific workflows.  A 
strategy for how data analysis pipelines can be efficiently disseminated and reproduced 
across research labs will be presented.
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Daniel Figeys
Ottawa Institute of Systems Biology, University of Ottawa. 

Daniel is a Professor and Chair in the Biochemistry, 
Microbiology, and Immunology Department at the University 
of Ottawa. He is Distinguished Research Chair at the University 
of Ottawa, and Senior Fellow in the Molecular Architecture of 
Life at the Canadian Institute for Advanced Research. Prior to 
his position at the University of Ottawa, he was Senior Vice 
President in MDS-Proteomics in Toronto.  He has published 
over 180 articles, cited over 14,900 times, and has an H-index 
of 55. 

Plenary talk – Wednesday May 8th, 14:15 - 14:45
The gut microbiome responses to drugs and other compounds.  

Abstract: We are interested in understanding the interactions between drugs and 
other compounds with the human gut microbiome. In particular, we will present the 
development of in vitro assays to rapidly assess the effects of compounds on individual 
microbiome, and discuss the effects of different drugs and compounds on individual 
microbiomes.  We will also discuss the role of metaproteomics in assessing functional 
changes in individual microbiomes.

Pierre Chaurand
Université de Montréal, Montreal QC, Canada.

Pierre Chaurand received his Ph.D. in physical chemistry 
from the Université Paris Sud, (Orsay, France) in 1994. After 
a postdoctoral period at the Heinrich-Heine Universität, 
(Düsseldorf, Germany), he integrated in 1998 the laboratory 
of Prof. Richard Caprioli as Research Faculty at Vanderbilt 
University School of Medicine (Nashville TN, USA). Since 
2009, he is Professor in the Department of Chemistry at the 
Université de Montréal (Montreal, Canada). His primary 
background is in biochemistry with significant analytical and 
organic chemistry components. His current expertise’s are in 

fundamental and analytical mass spectrometry (MS). With over 20 years of experience 
in the field, he is one of the pioneers of the imaging mass spectrometry (IMS) technology. 
His current research interests are focused on the development of new strategies and 
methods to improve the specificity and sensitivity of tissue based IMS with applications 
in fundamental and clinical biology.

Plenary talk – Wednesday May 8th, 16:15 - 16:45
Novel sample preparation approaches for LDI imaging MS of lipids to answer key 
biological questions.   

Invited Speakers
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Abstract: Imaging mass spectrometry (IMS) has become the leading technique for 
the analysis of biomolecules directly from thin tissue sections while retaining the 
biomolecules’ anatomical distributions. In recent years, MALDI IMS as greatly improved in 
spatial resolution due to the advancement in both sample preparations and instruments to 
the point of reaching cellular level capabilities. After giving an overview of IMS technology 
and of its potential, new developments in IMS from our laboratory to increase specificity 
and sensitivity will be presented. More specifically, matrix-free metal assisted LDI IMS 
methods have been developed for the specific analysis of neutral lipid compounds. For 
these, nanometer thin metal layers are directly sputter deposited on tissue sections. From 
the investigation of various tissue specimens, using silver-assisted LDI IMS we have thus 
far mapped and identified several compounds including, cholesterol, arachidonic acid 
and docosahexaenoic acid. While both fatty acids and cholesterol show great affinity for 
silver, other molecules such as triglycerides have strong affinities for sodium cations. 
For this purpose, the coupling of sodium salts and sputtered layers of gold has been 
developed to enhance both desorption and ionization of triglycerides yielding a 30-fold 
increase in signal compared to standard MALDI MS approaches. Although gold-assisted 
LDI IMS targets triglycerides, we have also detected and imaged several other compounds 
including cholesterol esters, which are hard to detect by MALDI MS. The clinical potentials 
of these novel IMS strategies for the detection and characterization of molecular changes 
in disease has been exemplified through studies of Alzheimer’s and non-alcoholic fatty 
liver diseases.

Alan Doucette
Department of Chemistry, Dalhousie University, Halifax, Nova 
Scotia

Alan received his BSc from Dalhousie University in 1997 
and his PhD from the University of Alberta. He then did his 
postdoctoral studies at the Alberta Cancer Institute. As a 
primary investigator at Dalhousie University since 2004, 
his program centers on the development of advanced 
technologies to improve proteome characterization by mass 
spectrometry (MS).  In particular, his group focus on the 
development of novel front end separation and purification 
strategies applicable at the level of intact proteins, to enable 

both top down and bottom up proteome analysis.  GELFrEE is an example of a proteome 
prefractionation tool which works similar to SDS PAGE, except proteins are recovered 
in solution.  His lab has demonstrated the benefits of working with SDS to manipulate 
intact proteins, and has devised numerous strategies to deplete SDS while maintaining 
high protein yield.  Protein precipitation (eg acetone) is now the favored strategy to couple 
GELFrEE-fractionated samples to MS, and they have also designed/patented/licensed a 
semi-automated disposable cartridge (the ProTrap XG) to facilitate protein precipitation.  

Plenary talk – Tuesday May 7nd, 14:30 - 15:00
Proteomics without Trypsin:  Combining cold formic acid solubilization with pepsin 
digestion for improved recovery 

Abstract: The first challenge of any proteomics workflow is to ensure all samples are 
introduced to the detection platform in unbiased fashion.  The use of SDS to enhance 
protein solubility (during extraction, or during fractionation by GELFrEE), is an effective 
approach to maintain recovery of intact proteins, though the sample must be eventually be 
depleted of SDS.  While precipitation or other approaches (transmembrane electrophoresis) 
are effective at eliminating SDS, a question remains how to resolubilize proteins once the 
detergent is removed.  Our group has demonstrated the benefits of cold formic acid (80%, 
at -20oC) to resolubilize proteins in LC/MS compatible solvent.  Here we explore the use of 
pepsin in place of trypsin to process formic acid-resolubilized samples. 
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We first examine the activity of the enzyme in concentrated acid solutions, and then study 
the cleavage specificity relative to that of conventional pepsin digestion in dilute HCl.  We 
apply the formic-pepsin protocol to process complex proteome and compare its efficiency 
to that of the traditional trypsin-based shotgun approach.

Thibault Mayor
Department of Biochemistry and Molecular Biology and 
the Michael Smith Laboratories at the University of British 
Columbia in Vancouver. 

The laboratory of Dr. Thibault Mayor has combined protein 
mass spectrometry with cell biology and genetics approaches 
to better understand how protein homeostasis is maintained, 
and how the cell adapts to proteotoxic stresses. During his PhD, 
Thibault worked with Dr. Erich Nigg in order to characterize a 
centrosomal protein regulated during cell cycle progression at 
the University of Geneva (Switzerland) and the Max-Planck-
Society of Biochemistry in Martinsried (Germany). For his 

postdoc, Thibault moved to California to work with Dr. Ray Deshaies at Caltech in order to 
establish proteomics methods to characterize which ubiquitinated proteins are targeted 
to the proteasome for degradation. Thibault completed his journey to settle in Canada 
after he was appointed at the Department of Biochemistry and Molecular Biology and the 
Michael Smith Laboratories at the University of British Columbia in Vancouver.  

Plenary talk – Wednesday May 7th, 9:15 - 9:45

Proteomics at the bedside of stressed proteomes  

Abstract: The loss of proteostasis (i.e. protein homeostasis) leads to the accumulation 
of misfolded proteins and the formation of protein aggregates, a hallmark of several 
neurodegenerative diseases. To gain a better knowledge of protein quality control  
mechanisms, we notably characterized how cells respond to heat shock. We found 
that the Rsp5/Nedd4 E3 ligase plays a major role in the targeting of misfolded cytosolic 
proteins for proteasome degradation after heat stress. We showed that proteasome 
degradation of Rsp5 substrates specifically requires the editing of the poly-ubiquitin 
chains by deubiquitinases. These results reveal that upon stress the cell can rapidly 
sequester and “repurpose” elements of the ubiquitin proteasome system to facilitate 
protein quality control. Protein mass spectrometry has guided many steps of our work, 
and we are currently using several proteomics approaches to gain a better understanding 
of how Rsp5 is regulated after heat shock.
Acute heat shock also leads to a shutdown of protein synthesis concomitant  to formation 
of heat stress granules that contain untranslated mRNA and multiple translation 
initiation factors. We performed a series of SILAC-based proteomic analyses to better 
understand the composition of these stress-induced membrane-less compartments. 
Notably, we found that there was an enrichment of proteins with intrinsically disordered 
regions, which, in some cases, were sufficient for stress granule recruitment. As stress 
granules also harbor misfolded proteins, we next sought to determine whether a subset of 
newly synthesized proteins are recruited to these compartments due to potentially slower 
folding in the cell. Using pulse-SILAC, we found that a group of metabolic proteins with 
ion binding capacity were less thermostable and aggregated upon heat stress specifically 
when they were newly synthesized. Using superfolder GFP, we confirmed that one of these 
proteins was recruited to stress granules when recently synthesized but not afterwards.  
Our work allows to better understand which elements of the proteome is most affected 
by stress-induced misfolding and how the cell responds to these challenges in order to 
maintain proteostasis.
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John P. Wilson, PhD, is a “CEO, entrepreneur, scientist, innovator and 
father, but most of all a problem solver.” He tackles hard problems 
by combining vision, a diverse technical background and the right 
teams to create win-win solutions for consumers and business 
executed with social and commercial responsibility. Dr. Wilson 
founded and runs ProtiFi, LLC, a spinout from Cold Spring Harbor 
Laboratory (CSHL) on Long Island, NY, where he researched. Among 
other technologies, ProtiFi developed the world’s most robust 
sample preparation platform, the S-Trap (www.protifi.con/s-trap), 

which enables highly robust, reproducible analysis of all kinds of sample from bone to 
brain to blood.  Dr. Wilson received his PhD in Biological Sciences with an Emphasis in 
Chemical Biology and Microbial Pathogenesis from The Rockefeller University in New York 
City. Prior to graduate school, he developed technologies to discover, quantify and validate 
biomarkers of prostate, breast and ovarian cancers at a Silicon Valley biotech startup. 
Dr. Wilson split his undergraduate between Oregon State University and the Universität 
Tübingen, earning degrees in Biochemistry, Biophysics, International Relations, German, 
Chemistry and Business (B.S.es and B.A.s, summa cum laude). Dr. Wilson grew up “in a 
workshop, in rural Central Oregon where self-sufficiency isn’t exactly optional.” The son 
of two social workers, in early life he was exposed to the full spectrum of human diversity, 
an experience to which he attributes his desire for socially and commercially responsible 
solutions. He currently lives with his four children on Long Island, NY. Dr. Wilson is fluent 
in German, and speaks Spanish and Russian. He develops new solutions in his wet lab, 
electronics prototyping lab and general workshop, and has received multiple patents in 
diverse fields from consumer products to R&D technologies.

Geneviève Coudé trained as an ecologist, MSc, 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 is now pursuing a 
career in that field. Writer and creator at Zapiens Communication 
scientifique, she is also a blog author and public speaker in addition 
to occasionally working for TV shows.

Mathieu Lavallée-Adam is an Assistant Professor at the University 
of Ottawa in the Department of Biochemistry, Microbiology and 
Immunology and is affiliated to the Ottawa Institute of Systems 
Biology. He obtained a B.Sc. in Computer Science and a Ph.D. in 
Computer Science, Bioinformatics option, from McGill University 
under the supervision of Dr. Mathieu Blanchette and Dr. Benoit 
Coulombe. He then performed his postdoctoral research in Dr. John 
R. Yates III’s laboratory in the Department of Chemical Physiology 
at The Scripps Research Institute. His research focuses on the 

development of statistical and machine learning algorithms for the analysis of mass 
spectrometry-based proteomics data and protein-protein interaction networks. He also 
designs computational methods mining proteomics datasets for biological information 
through their integration with genomics data. Dr. Lavallée-Adam is a recipient of the 
John Charles Polanyi Prize in Chemistry, awarded by the Government of Ontario, and 
of the Canadian Vanier scholarship recognizing his research and involvement in the 
community. One of his publications was recognized as Highlight of the Year by an early 
career researcher at the Human Proteome Organization (HUPO) 2018 World Congress. 
Dr. Lavallée-Adam is committed to promoting science among the youth and has co-
organized summer camps and presentations for high-school students on the applications 
of computer science in biomedical sciences. He is also a member of the HUPO Early Career 
Researcher Initiative, in which he organizes training activities for early career researchers 
in proteomics and events highlighting their research on the international stage.

CNPN Trainee Symposium Speakers
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Karen Colwill
Lunenfeld-Tanenbaum Research Institute

Short talk – Tuesday May 7th, 9:45 - 10:00
LUMIER in protein-protein interactions discovery and kinase-drug profiling

Contributing Authors:  Jenny Wang1, Miriam Barrios-Rodiles1, Adrian Pasculescu1,
Dmitri Segal2, Alessandro Datti1, Mikko Taipale2, Jeff Wrana1,2.

1. LTRI Sinai Health System; 2. University of Toronto
Abstract: Identifying protein-protein interactions (PPIs) is essential for understanding 
biological processes. We developed the LUMIER (LUminescence-based Mammalian 
IntERactome) assay as a semi-quantitative high-throughput (HTP) method to probe 
PPIs in mammalian cells (Barrios-Rodiles et al., Science, 2005). In LUMIER, a protein of 
interest is fused to a Luciferase and co-transfected into cells with FLAG-tagged potential 
partners. An interaction is scored by immunoprecipitation of the FLAG-tagged protein 
and measurement of Luciferase activity, which signals the presence of the Luciferase-
tagged partner in the complex. In arrayed HTP format, we applied this assay to measure 
dynamic changes in protein interaction networks in TGFbeta and WNT-signalling 
pathways, and differential binding of proteins to neuronal-specific protein isoforms 
generated by alternative splicing events. Another powerful application of this method 
is to identify small molecules or other cellpermeable compounds that can disrupt PPIs 
by measuring loss of LUMIER signal. Notably, LUMIER has been employed to assess the 
specificity of kinase inhibitors by taking advantage of the observation that many kinases 
are dependent on HSP90 and its co-chaperone CDC37 for thermostability (Taipale et 
al, Nat Biotech, 2013). In this assay, binding of a small molecule inhibitor stabilizes the 
kinase decreasing its need for chaperone binding. Thus, loss of a kinase-chaperone signal 
in LUMIER is indicative of a positive kinase-drug interaction. Here, we describe the key 
features of the LUMIER assay and show how we have applied it to analyze protein-protein 
interactions and kinase-drug interactions.

Oral Presentation Abstracts
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Chongyang Li
Institute for Research in Immunology and Cancer, Québec, Canada, University of Montréal

Short talk – Tuesday May 7th, 10:00 - 10:15
Quantitative proteomics identifies novel PIAS1 protein substrates involved in cell
migration and motility.

Contributing Authors:  Francis P. McManus, Cédric Plutoni, Cristina Mirela Pascariu, Trent
Nelson, Gregory Emery, Pierre Thibault.
Abstract: The Protein Inhibitor of Activated STAT 1 (PIAS1) is an E3 SUMO ligase that 
plays important roles in various cellular pathways, including STAT signaling, p53 
pathway, and the steroid hormone signaling pathway. PIAS1 can SUMOylate PML (at 
Lys-65 and Lys-160) and PML-RARÎ± promoting their ubiquitin-mediated degradation. 
Increasing evidence shows that PIAS1 is overexpressed in various human malignancies, 
such as prostate and lung cancers. To understand the mechanism of action of PIAS1, we 
developed a quantitative SUMO proteomic approach to identify potential substrates of 
PIAS1 in a system-wide manner. Our analyses enabled the profiling of 983 SUMO sites on 
544 proteins, of which 204 SUMO sites on 123 proteins were identified as putative PIAS1 
substrates. These substrates were found to be involved in different cellular processes, 
including transcriptional regulation, DNA binding and cytoskeleton dynamics. Further 
functional studies on Vimentin (VIM), a type III intermediate filament protein involved 
in cytoskeleton organization and cell motility, revealed that PIAS1 exerts its effects on 
cell migration and cell invasion through the SUMOylation of VIM at Lys-439 and Lys-
445 residues. VIM SUMOylation was necessary for its dynamic disassembly, and cells 
expressing a non-SUMOylatable VIM mutant showed reduced levels of proliferation and 
migration. Our approach not only provides a novel strategy for the identification of E3 
SUMO ligase substrates, but also yields valuable biological insights into the unsuspected 
role of PIAS1 and VIM SUMOylation on cell motility.

Sabine Elowe
Department of Pediatrics, Faculty of Medicine, Université Laval and CHU de Québec 
research Centre - Université Laval.

The Laboratory of Dr. Sabine Elowe is investigates how mitotic signalling networks 
regulate the cell division process.  During her PhD in the lab of the late Dr. Tony Pawson at 
the Samuel Lunenfeld Research Institute (now Lunenfeld-Tanenbaum Research Institute) 
and the University of Toronto, Sabine explored the regulation of intracellular signalling 
by the Eph family of Receptor Tyrosine Kinases and their role in axon guidance. For her 
post-doctoral studies, she moved to the lab of Pr. Erich Nigg at the Max Planck Institute 
for Biochemistry in Munich (Germany) where she continued to explore her interests in 
kinase signalling with a focus on how mitotic Serine/Threonine kinases are required for 
genome integrity. To establish her independent research group, she joined the department 
of pediatrics at the faculty of Medicine at the Université Laval in 2010. Here, her lab 
continues to study the role of mitotic kinases in the dynamic process of cell division, 
using a combination of phospho(proteomics), cell biology and biochemistry.

Invited talk – Wednesday May 7th, 10:45 - 11:05
Exploring changes in phosphotyrosine signalling during mitosis  

Abstract: Protein phosphorylation (on Serine, Threonine and Tyrosine residues) is well 
recognized as the premier mode of post-translational regulation of proteins. During 
the cell cycle, phosphorylation events are thought to be completely remodelled during 
mitosis, and advances in phosphoproteomics approaches have resulted in a number of 
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systems-level studies that took an unbiased view of mitotic phosphoproteomes. However, 
the rather low cellular abundance of phosphotyrosine (pTyr) has resulted in their 
underrepresentation, even in large-scale phosphorylation analyses of mitosis. Recent 
evidence from us and others suggests that tyrosine phosphorylation may be more 
prevalent and important for mitotic progression than previously appreciated.  We also 
demonstrated that basal pTyr patterns change upon mitotic entry and can be detected 
at the spindle poles.  Moreover, database mining identified ~2000 sites and network 
analysis identified subnetworks enriched in tyrosine-phosphorylated proteins, including 
a spindle and kinetochore subnetwork.  To further explore this, we used an SH2 domain 
pTyr superbinder in combination with SILAC to enrich, isolate and quantify changes in 
pTyr specifically during mitosis. Greater than 2000 sites were identified, more than half 
of which could be reliably quantified. Here, I will present the preliminary findings and 
progress of this project.

Guy G. Poirier
Department of Molecular Biology, Medical Biochemistry, and Pathology, Faculty of 
Medicine, Université Laval and CHU de Québec Research Centre - Université Laval.

Invited Talk – Tuesday May 7th, 11:05 - 11:25
Identification of ADP-ribosylated proteins in the DNA double-strand break repair 
pathway.

Contributing Authors: Jean-Philippe Gagné1,2, Julia O’Sullivan1,2, Marie-Christine Caron1,2,
Michael Hendzel3, Jean-Yves Masson1,2.

1.CHU de Québec Research Center - Université Laval. 2. Department of Molecular Biology, 
Medical Biochemistry, and Pathology, Faculty of Medicine and Cancer Research Centre,  
Université Laval. 3. Faculty of Medicine and Dentistry, University of Alberta.
Abstract: Objectives: The discovery that cancers with defects in DNA repair genes are 
particularly sensitive to PARP inhibitors has fuelled the clinical deployment of the latest 
generation of PARP inhibitors. However, there is considerable debate about the mechanism 
through  which PARP inhibition kills DNA repeair-deficient cells. Therefore, the full benefit 
of PARP inhibitors in cancer therapy can only be achieved by a  clear understanding of 
how the DNA damage response (DDR) is affected by PARP inhibition. Protein poly(ADP-
ribosylation) (PARylation), is a post-translational modification catalyzed primarily by 
DNA-dependent PARPs, at the top of DDR. PARylation has been shown to play an important 
role in the recruitment of several DDR factors1. We have been able to extensively study the 
poly(ADP-ribose)(PAR)-interacting and protein network dynamics. The Hendzel/Poirier/
Masson team aim to explore DDR proteins that are regulated by poly(ADP-ribosyl)ation.
Methods: We have developed a robust workflow combining m-aminophenyl boronate 
enrichment and LC-MS/MS analysis for profiling ADP-ribosylated substrates2.
Results: Our study has established a PARylome at the peak of DNA double-strand breaks 
pathways, that contribute to genome stability. We reveal a PARylome significantly 
enroched for Zinc Finger proteins affecting DNA resection, a key step in the DSB pathway 
choice. Of these identified proteins, one has already shown promise in affecting HR.
Conclusion: Our PARylation dataset represents a valuable resource for the investigation of 
novel players in the DDR response that could explain the mechanism of PARPi or act as 
synthetically lethal targets themselves.
References: 1. O’Sullivan, J. et al. Emerging roles of eraser enzymes in the dynamic 
control of protein ADP-ribosylation. Nat. Commun 10, 1182, doi:10.1038/s41467-019-08859-x 
(2019).  2. Gagne, J.P.  et al. Hydrofluoric Acid-Based Derivatization Strategy to Profile 
PARP-1 ADP-Ribosylation by LC-MS/MS. J. Proteome Res 17, 2542-2551, doi:10.1021/acs.
jproteome.8b00146 (2018).
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Shideh Mirhadi
Hospital for Sick Children, University of Toronto.

Short talk – Tuesday May 7th, 11:25 - 11:40
Proteome profiling of Lung cancer reveals proteome and phosphoproteome remodelling 
associated with patient outcome.

Contributing Authors: Jiefei Tong1,2, Jonathan Krieger1,2, Nhu-An Pham3, Ming Sound Tsao3,
Michael Moran1,2

1.Hospital for Sick Children; 2. University of Toronto; 3. Princess Margaret Cancer Centre.

Abstract: Lung cancer is ranked first among cancers in terms of incidence and 
mortality rate (1). Nearly 85% of lung cancers are non-small cell lung cancer (NSCLC), with 
adenocarcinoma (ADC) and squamous cell carcinoma (SCC) subtypes comprising the 
majority of its cases (2). Patient-derived xenografts (PDXs) are useful preclinical models 
that have been developed for NSCLC cancer research. In this study, tandem mass tagged 
(TMT) based labeling was used to quantitively measure the total proteome across 144 
NSCLC PDXs. The phosphoproteome landscape of these PDXs was also measured by a two-
step pY enrichment strategy. The human total proteome could distinguish between the 
SQC and ADC subtypes. Each subtype, SQC and ADC, were further subcategorized based on 
the human total proteome. We have found that SQC tumors are much more homogeneous 
at the proteome level, and consistently there is no significant survival difference in the 
corresponding patients between the two SQC subtypes identified by the total proteome. 
However, the proteome of ADC tumors is much more heterogeneous, and has led to 
the identification of 3 subtypes with significant survival differences. Consistently, the 
phosphoproteome data has revealed that the ADC subgroup with the worst survival 
carries the highest amount of pY sites and signals. Pathway analysis on the differentially 
expressed proteins in both the total proteome and phosphoproteome shows that these 
subtypes have unique pathways activated. This study aims to identify new actionable 
targets, biomarkers and therapeutic strategies for each ADC subtype that until now remain 
undetected by genomic platforms.

Marie-Soleil Gauthier
Institut de Recherches Cliniques de Montréal.

Short talk – Tuesday May 7th, 11:40 - 11:55
Regulation of the circulating cholesterol-regulatory factor PCSK9 by phosphorylation.

Contributing Authors: Ali Ben Djoudi Ouadda1, Diane Forget1, Vincent S. Tagliabracci2,
Artuela Çaku3, Nabil G. Seidah1, Benoit Coulombe1.
1.Institut de Recherches Cliniques de Montréal; 2. University of Texas Southwestern
Medical Center; 3. Université de Sherbrooke.

Abstract: Proprotein convertase subtilisin-kexin 9 (PCSK9) is a secreted key regulator 
of LDL-cholesterol metabolism and a target for the treatment of hypercholesterolemia, a 
condition that affects 20-30% of the population and is a major risk factor for cardiovascular 
diseases. PCSK9 increases circulating LDL-cholesterol levels through its ability to bind to the 
LDL-receptor and enhance its degradation in endosomes/lysosomes. We have developed a 
Protein Affinity Capture coupled to quantitative Mass Spectrometry assay that allows the 
high-throughput multiplexed measurement of nine PCSK9 peptides encompassing each 
of its domains and its S47 and S688 in their unmodified and phosphorylated forms. Our 
assay allowed us to discover that in humans, chronic therapy with the LDL-cholesterol-
lowering drug statins increases circulating PCSK9 levels but decreases its phosphorylation 
state at S688. This has led us to postulate that phosphorylation at S688 increases PCSK9’s
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activity towards LDL-receptor degradation. We then used our assay in conditioned medium 
of HepG2 cells to confirm that Fam20C kinase is responsible for PCSK9’s phosphorylation 
at S47 and S688 as well as at two novel phosphorylation sites that we identified. Phospho-
null and phospho-mimetic experiments on these four residues uncovered the gain-of-
function role of each of these phosphosites on PCSK9’s activity. Finally, our assay revealed 
that PCSK9’s phosphorylation state is reduced in Fragile X Syndrome patients, which 
could explain, at least in part, their low LDL-cholesterol levels. Altogether, our data suggest 
that the measurement of PCSK9’s phosphorylation state better reflects its activity and 
phospho-PCSK9 represents a superior biomarker than the total protein.

Sara Banerjee
Department of Molecular Biology, Medical Biochemistry, and Pathology, Faculty of 
Medicine, Université Laval and CHU de Québec Research Centre - Université Laval. 
PROTEO.

Short talk – Tuesday May 7th, 11:55 - 12:10
Proteomic identification of novel effector proteins in Eph receptor signaling.

Contributing Authors: Kévin Jacquet, Francois Chartier, Nicolas Bisson.
Abstract: The Eph family of receptor tyrosine kinases (RTK) is the largest in humans. 
In contrast to other RTKs, Eph receptors (EphRs) cognate ligands, ephrins, are tethered to 
the cell surface. This results in EphRs-ephrin signaling being mainly involved in short-
range cell-cell communication events that regulate cell adhesion, migration and tissue 
boundary formation. Although EphRs functions have been broadly studied, the molecular 
mechanisms by which they mediate these processes are far from being understood.
To address this question, we sought to identify new downstream effector proteins for 
EphRs and to determine their requirement for EphR-regulated functions.
To unravel EphR-associated signaling complexes under native conditions, we applied 
a mass spectrometrybased approach, called BioID. We obtained a composite signaling 
network for four EphRs, namely EphA4, -B2, -B3 and -B4, which contains 188 proteins, 
most of which not previously linked to Eph signaling. We examined the function of 
several candidates in EphR-controlled biological processes by exploring the effect of a 
loss-offunction in a cell sorting assay. We showed that depletion of some of the candidate 
proteins blocks Ephdependent cell sorting, suggesting that their function is required to 
transmit EphR signals. In conclusion, the definition of EphR signaling networks shed light 
on Eph-centered signaling events. Overall, this research will lead to a better understanding 
of the mechanisms by which EphRs signal at the membrane and will give insight into how 
a deregulation of these pathways contributes to boundary disruption in disease states.

Christopher Go
Lunenfeld-Tanenbaum Research Institute, Department of Molecular Genetics, University 
of Toronto.

Short talk – Tuesday May 7th, 15:00 - 15:15
A physical map of a human cell

Contributing Authors: James D.R. Knight1,2, Archita Rajasekharan3,4, Bhavisha Rathod1,
Geoffrey Hesketh1, Simon W.M. Eng5, Kento Abe1,2, Ji-Young Youn1, Payman Samavarchi-
Tehrani1, Hui Zhang6, Lucie Y. Zhu6, Evelyn Popiel7, Jean-Philippe Lambert8, Étienne
Coyaud9, Sally Cheung1,2, Dushyandi Rajendran1, Cassandra J. Wong1, Hana Antonicka3,4,
Laurence Pelletier1,2, Brian Raught9, Quaid Morris5, Alex Palazzo6, Eric Shoubridge3,4,
Anne-Claude Gingras1,2.
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1. Lunenfeld-Tanenbaum Research Institute; 2. Department of Molecular Genetics, 
University of Toronto; 3. Montreal Neurological Institute; 4.  Department of Human
Genetics, McGill University; 5. Terrence Donnelly Centre for Cellular & Biomolecular
Research, University of Toronto; 6. Department of Biochemistry, University of Toronto; 7.
Development and Stem Cell Biology, The Hospital for Sick Children (SickKids), Toronto; 8.
CHU de Québec Research Center - Université Laval; 9. Princess Margaret Cancer Centre,
University Health Network and Department of Medical Biophysics, University of Toronto;

Abstract: Compartmentalization is an essential characteristic of eukaryotic life that 
ensures cellular processes are partitioned to defined subcellular locations. A better 
understanding of subcellular organization is critical to our view of health and disease. 
Large-scale microscopy approaches and biochemical fractionation coupled to mass 
spectrometry has helped define the proteome of multiple organelles and structures. Many 
compartments are difficult to probe with classical methods, due to lysis and purification 
artefacts as well as loss of subcompartment resolution. Recently developed proximity-
dependent biotinylation approaches provide a new avenue for defining the composition 
of cellular compartments as they enable the profiling of protein environments in living 
cells at subcompartment resolution. Here we report an extensive BioID-based proximity 
map of the human cell that uses 192 compartment markers to identify 36,038 high 
confidence proximity interactions and localizes 4,424 of the proteins expressed in HEK293 
cells. Our localization accuracy is on par with or better than previous large-scale mass-
sprectrometry and microscopy approaches, but with much greater localization specificity. 
In addition to generating compartment and subcompartment localizations for many 
previously unlocalized proteins, our data contains fine-grained localization information, 
that, for example, allowed us to identify proteins localized to ER-mitochondrial contact 
sites involved in mitochondrial fission/fusion. To aid the community, we created the 
humancellmap.org, a website that allows others to explore our data in detail. The website 
comes with an analysis module, equipped with tools for users to compare their own BioID 
data.

Anthony Duchesne
McGill University.

Short talk – Tuesday May 7th, 15:15 - 15:30
Measuring Mitochondrial Protein Turnover in a Human IPSC Organoid Parkinson’s
Model by Mass Spectrometry.

Contributing Authors: Nguyen-Vi Mohamed, Wei Yi, Jean-Francois Trempe.
Abstract: Parkinson’s Disease (PD) is an incurable neurodegenerative disorder that 
manifests in the elderly through motor symptoms of bradykinesia, rigidity and tremor. 
For unknown reasons, certain neuronal populations involved in the disease will die whilst 
others nearby that are very similar the same will survive. One of the prevalent theories 
explaining this selective death is the mitochondria stress hypothesis, where the neuron 
populations associated with PD are under more stress than others, resulting in their 
death from mitochondrial quality control mechanisms. Therefore, understanding the 
mechanisms of mitochondrial quality control in these PD-associated neural populations is 
critical. There are two PD-associated proteins: PINK1, a mitochondrial-targeted kinase, and 
Parkin, a ubiquitin ligase. Previous studies have found that the regulation of mitochondrial 
proteins in fruit flies is impaired by mutations in Parkin and PINK1, characterized by a 
deficit in mitochondrial protein turnover. In the current study, our aim was to measure 
mitochondrial turnover in a mammalian model using human induced pluripotent stem 
cell (IPSC) organoids. We used a proteomics mass spectrometry approach to examine the 
effect of a Parkin deletion within the model, using stable isotope labelling (SILAC) in the 
amino acid leucine to measure protein half-life and turnover in time-course experiments. 
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Our preliminary results have shown successful incorporation of heavy isotope labels into 
the organoids, and an associated decrease in protein turnover within select mitochondrial 
protein populations. In the future, we will expand our experiments to other PD-related 
organoid and mouse models to better understand their effects on the mitochondrial 
proteome.

Samaneh Dastpeyman
Department of Chemistry and Biochemistry, Concordia University.

Short talk – Tuesday May 7th, 15:30 - 15:45
LC-MS/MS proteomic analysis of the H2O2 stimulon in Saccharomyces cerevisiae 
highlights the advances enabled by MS over 2D gel/autoradiography

Contributing Authors: Samaneh Dastpeyman, Heng Jiang, Ann M. English.

Abstract: Over 20 years ago,1 global changes induced by H2O2 in the proteome of S. 
cerevisiae were examined by 2D gel/autoradiography. This technology required ~200 μg 
of sample and only soluble and highly abundant proteins were detected (i.e., 400 proteins 
or 20% of those expressed). We are interested in better defining this H2O2 stimulon since 
we identified a novel yeast H2O2 sensor and signalling protein, cytochrome c peroxidase 
(Ccp1),2 and found its W191F variant to be a better H2O2 sensor.3 Specifically, we wished 
to compare the proteomes following H2O2 stress of yeast strains producing WT Ccp1 
and W191F to elucidate their sensing/signalling functions. Using a label-free approach, 
proteomes from mid-log phase cultures Â± H2O2 challenge were compared. Proteins (~10 
μg) present in the whole-cell lysates were collected in single bands in a stacking gel. Their 
tryptic peptides from in-gel digestion were analyzed on a NanoLC-LTQ Orbitrap Velos mass 
spectrometer and >1700 proteins were identified from database searching with Proteome 
Discoverer 2.3 software. Approximately 1400 proteins were quantified, which revealed that 
60 min after H2O2 treatment, 20% (40%) of proteins are upregulated (supressed) in cells 
producing WT Ccp1 vs. 30% (20%) in cells producing its W191F variant. Detailed analyses 
of the H2O2-responsive targets underscore the power of LC-MS/MS as a reliable and rapid 
technology to define how cells adapt to H2O2 stress at the proteome level.
1 Godon et al. (1998) J Biol Chem 273:22480.
2 Kathiresan, Martins, English (2014) PNAS 111:17468.
3 Martins, Kathiresan, English (2013) FRBM 65:541.

David Schriemer
Deptartement of Biochemistry & Molecular Biology, University of Calgary, Calgary Canada

Dave Schriemer is an academic and entrepreneur. He graduated with degrees in organic and 
bioanalytical chemistry, and received further training in biochemistry during postdoctoral 
work. He was the founder of INH Technologies Inc., and served as a Research Director in 
MDS Proteomics Inc. before joining the Department of Biochemistry & Molecular Biology 
at the University of Calgary in 2001. Dr. Schriemer’s laboratory maintains a basic research 
program in integrative structural biology of complex systems, incorporating proteomics 
technologies, reagent development and computational methods. Dr. Schriemer has been 
supported by a Canada Research Chair in Chemical Biology. He served as the director 
of the SAMS Centre for Proteomics until 2017, and is currently Chief Science Officer of 
Nepetx LLC. 
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Invited talk – Wednesday May 7th, 16:15 - 16:35
New methods in mass spectrometry for protein structure analysis: How ambiguity drives 
progress

Abstract: Integrative methods in structural biology use data from various sources to 
generate accurate models of large multi-protein assemblies. Mass spectrometry has 
enormous potential to serve as a key provider of structural restraints, and push structural 
biology towards a cell-based activity. In our lab, we develop chemical labeling methods 
(H/D exchange, covalent labeling and crosslinking) that anticipate structural biology at 
this scale, and we investigate ways in which the data can be used for assembling complex 
structures. I will present the concepts behind our reagent development program, and 
highlight recent accomplishments in covalent labeling and crosslinking in particular. In 
this context, I will also discuss computational challenges and opportunities arising from 
mining large sets of “aggressively-modified” protein sequences that we encounter when 
using H/D exchange, covalent labeling and crosslinking methods. A significant update to 
the Mass Spec Studio (www.msstudio.ca) will be presented that provides freely available 
plug-ins for all of these methods in one framework.

Gérémy Clair
Pacific Northwest National Laboratory.

Invited Talk – Tuesday May 7th, 16:35 - 16:55
Multiple scale mass-spectrometry based omics: the path forward from bulk samples to 
single-cells.  

Abstract: Currently, a large variety of methods allow for collecting specific tissue 
regions, cell-populations, single-cells or even sub-cellular fractions of cells. The unbiased 
measurement of the biomolecules contained in such limited samples promises to allow 
new and potentially unexpected biological discoveries unreachable through traditional 
bulk measurements. Transcriptomics, enabled by nano-scale next-generation sequencing 
technologies, is at the stage where high-throughput Single-Cells profiling can reveal rare 
new cell populations, track trajectories of cell lineage during development, or uncover 
cell-to-cell relationships. In contrast, mass-spectrometry (MS)-based nano-scale omics 
approaches are lacking. In the past few years, we have developed an array of new strategies 
to enable nano-scale MS-based proteomics. For example, most proteomics workflows 
entail several manual sample preparation steps resulting in substantial sample losses 
and reduced reproducibility. We have developed a number of automated methodologies 
to prepare these samples. By reducing the volume and steps involved in their preparation 
we’ve obtained more robust and sensitive LC-MS/MS analysis. Multiplexing and signal 
boosting has also been explored to increase the signal originating from small samples 
and has shown promising results. We have also worked at integrating the data generated 
with other omics technologies including near-single cell metabolomics and lipidomics 
imaging. While challenges still remain to be addressed, achieving broad proteome 
measurements at the single-cell or near-single cell level is no longer reserved to science 
fiction books and should provide new exciting opportunities to better understand the 
relationships between genome, transcriptome, and phenome.

Prem Kumarathasan
Environmental Health Science and Research Bureau, HECSB, Health Canada and 
Interdisciplinary School of Health Sciences, Faculty of Health Sciences, University of 
Ottawa.

Short talk – Tuesday May 7th, 16:55 - 17:10
Exposure to nanosilica particles and mitochondrial protein changes.
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Contributing Authors: Prem Kumarathasan1,2, Nazila Nazemof2, Dalibor Breznan1, Erica
Blais1, James Gomes2, Mohan Babu3 and Renaud Vincent1.
1.Institut de Recherches Cliniques de Montréal; 2. University of Texas Southwestern
Medical Center; 3. Université de Sherbrooke.

Abstract: Silica nanoparticles (SiNPs) are used in various consumer products, 
engineering and medical applications enhancing the likelihood for exposure to these 
engineered nanomaterials. Engineered nanomaterials (ENMs) such as SiNPs are attractive 
due to their physicochemical properties including size, surface area, optical, electronic 
properties, etc. However, these characteristics of ENMs, especially the small size and 
increased surface area when exposed to, raise health concerns. Assessment of risk 
associated with SiNP exposure requires toxicity information on these materials. Currently, 
there are knowledge gaps on mechanistic understanding of SiNP toxicity. In our previous 
work on SiNPs, we have shown internalization of SiNPs and localization in mitochondria 
of mouse macrophages. In the current work, we exposed mitochondrial fraction from 
macrophage cells to well characterized amorphous pristine (15, 30, 75 nm) and surface-
modified (-NH2, -C3COOH, -C11COOH, -PEG) SiNPs (15 nm), and analyzed protein changes 
by mass spectrometry, to gain insight into toxicity mechanisms. Our results showed 
SiNP size–related and surface modification-related changes in various mitochondrial 
proteins (n=200) at the two exposure doses tested (5 and 15ug/cm2). However, 32 of these 
mitochondrial protein changes were detectable across all particle exposures. Some of 
these changes were related to respiratory complex proteins (e.g. cytochrome c oxidase, 
ATP synthase subunit, electron transfer flavoprotein subunit) and oxidative stress (e.g 
superoxide dismutase), and exposure dose-related changes were also seen in these 
protein responses. Our findings reveal that size of and surface functionality on the SiNPs 
can potentially affect mitochondrial functions upon exposure, and demonstrate the use of 
proteomic analyses in gaining valuable mechanistic information on SiNP toxicity in vitro.

Marie-Line Dubois
Department of Anatomy and Cell Biology, University of Sherbrooke.

Short talk – Tuesday May 7th, 17:10 - 17:25
A novel ubiquitin variant regulating lamins A/B subcellular localization.

Contributing Authors: M. Brunelle2,; Anna Meller2, Jean-Francois Jacques2, Dominique
Levesque1, Vivian Delcourt2, Sondos Samandi2, Marie Brunet2, Xavier Roucou2, Francois-
Michel Boisvert1.

1. Department of Anatomy and Cell Biology, University of Sherbrooke; 2. Department of 
Biochemistry, University of Sherbrooke.
Abstract: Lamin A and B have an important function in regulating the shape and 
maintaining the integrity of the nuclear envelope. Furthermore, they also play a role in 
regulating nucleolar functions such as rRNA transcription through their interaction with 
nucleolar proteins including nucleolin and nucleophosmin within the granular component 
of the nucleolus. Through analysis of large scale proteomics data with a database 
containing unannotated altORFs and pseudogenes, we found evidence for expression 
of a novel ubiquitin variant expressed from the UBBP4 pseudogene. This variant of the 
ubiquitin gene contains 4 different amino acids compared to canonical ubiquitin (Q2K, 
K33E, Q49K and N60S) and is named UbKEKS. A quantitative proteomics approach for 
the identification of protein targets for this modification revealed that this new ubiquitin 
isoform modifies various proteins in the cell that differs from the canonical ubiquitin. 
Amongst the proteins identified, the Lamins (A, B1 and B2) are significantly enriched. 
To confirm the identification of the modification of Lamins, coimmunoprecipitations of 
LMNB2 with either HA-tagged Ub, or HA-tagged UbKEKS confirmed that LMNB2 can be 
modified by both.
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In CRISPR cell line (UbKEKS -/-), LMNA and LMNB2 are found predominantly within the 
nucleolus compare to the parental cell line, suggesting a role for this new post-translational 
modification in regulating the recruitment of Lamins to the nucleolus.

Mohamed Taha Moutaoufik 
Department of Biochemistry, University of Regina.

Short talk – Tuesday May 7th, 17:25 - 17:40
Human Mitochondrial Interactome During Neuronal Reprograming Reveals Protein 
Complexes and Regulators of Respirasome and Neurogenesis

Contributing Authors: Ramy H Malty, Qingzhou Zhang, Shahreen Amin, Larissa Hoell,
Sadhna Phanse, Mohan Babu.

Abstract: The highly dynamic organelle like mitochondria (mt) are interconnected with 
network of functions that are fundamentally important for several essential processes. 
Disruptions in these mt functions can impair neuronal degeneration, leading to a number of 
rare inherited metabolic (e.g. cytochrome c oxidase deficiency, COX) or neurodegenerative 
(e.g. Parkinson’s disease) disorders. Large and near-comprehensive human protein-
protein interaction (PPI) networks generated by several proteomics methods have 
provided a glimpse of the stably-associated human complexome and their global physical 
organization of human cells. Yet the physiological functions of mt in neurogenesis and 
the full repertoire of cell-context-dependent, native, human mtPPIs or multiprotein 
complexes during neuronal differentiation is far from complete. We have addressed this 
by performing an extensive biochemical fractionation with in-depth quantitative mass 
spectrometry profiling in the mt extracts of cultured human embryonal stem cells and 
upon exposure to retinoic acid (RA)-induced differentiated neurons to establish a network 
of high-quality mtPPIs. By leveraging our high-quality mtPPI network, we characterized 
the role for an uncharacterized protein in the respirasome assembly, whose disruption 
markedly reduced the respirasome levels and carried a rare heterozygous 3’UTR variant in 
patients with deficiencies involving COX and other mt complexes of the respiratory chain. 
In addition, we found a novel interaction between a neurotrophic factor and Parkinson’s 
disease-related proteins suggesting a novel mechanism that promotes neuronal survival 
and growth. Our research will help to identify mt proteins that are associated with 
respiratory chain deficiencies and Parkinson’s disease as potential targets to ameliorate 
mt dysfunction.

Mathieu Lavallée-Adam
Ottawa Institute of Systems Biology, University of Ottawa

Mathieu Lavallée-Adam is an Assistant Professor at the University of Ottawa in the 
Department of Biochemistry, Microbiology and Immunology and is affiliated to the Ottawa 
Institute of Systems Biology. He obtained a B.Sc. in Computer Science and a Ph.D. in 
Computer Science, Bioinformatics option, from McGill University under the supervision 
of Dr. Mathieu Blanchette and Dr. Benoit Coulombe. He then performed his postdoctoral 
research in Dr. John R. Yates III’s laboratory in the Department of Chemical Physiology at 
The Scripps Research Institute. His research focuses on the development of statistical and 
machine learning algorithms for the analysis of mass spectrometry-based proteomics 
data and protein-protein interaction networks. He also designs computational methods 
mining proteomics datasets for biological information through their integration with 
genomics data. Dr. Lavallée-Adam is a recipient of the John Charles Polanyi Prize in 
Chemistry, awarded by the Government of Ontario, and of the Canadian Vanier scholarship 
recognizing his research and involvement in the community.
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Invited talk – Wednesday May 8th, 9:15 - 9:35
Improving the sensitivity of mass spectrometry peptide and protein identification using 
supervised learning and protein-protein interaction data. 

Abstract: Current mass spectrometry-based proteomics approaches generate 
hundreds of thousands of mass spectra, yet, on average, only 25% of the mass spectra 
acquired in a typical experiment are computationally matched to protein sequences. 
This lack of sensitivity is in part due to the difficulty in assessing the confidence of 
mass spectra identifications. Increasing protein identification sensitivity is critical to 
provide a comprehensive understanding of the underlying biology of complex samples. 
Protein-protein interactions contain information that can improve our ability to assess 
protein identification and therefore increase its rate in mass spectrometry. However, 
this information is not used by most current algorithms. We therefore propose a novel 
supervised learning algorithm, named MS-PROTINI, that assesses the confidence of 
peptide and protein identifications using mass spectrometry data features and confidence 
scores along with protein-protein interaction data. Our approach is based on the hypothesis 
that the confidence of the identification of a given protein P in a sample increases when 
proteins interacting with P are also observed in the same sample. When benchmarked 
against the state-of-the-art Percolator algorithm, MS-PROTINI identified more spectra, 
more peptides and more proteins. We also show that MS-PROTINI improves protein 
sequence coverage over Percolator. In addition, we demonstrate that MS-PROTINI’s gains 
in protein identification sensitivity enhance the characterization of biological processes 
in analyzed biological samples. Overall, our machine learning algorithm improves our 
ability to identify proteins in complex proteomes and will provide a more comprehensive 
understanding of the biological mechanisms taking place in biological samples.

Suhbahm Gupta
University of Toronto.

Short talk – Wenesday May 8th, 9:35 - 9:50
Quantification of large-scale and heterogeneous SWATH-MS runs using DIAlignR.

Contributing Authors: Hannes Rost

Abstract: Sequential Windowed Acquisition of All Theoretical Fragment Ion Mass 
Spectra (SWATH-MS) is widely used for proteomics analysis given its high throughput 
and reproducibility, but ensuring consistent quantification of analytes across large-
scale studies of heterogeneous samples such as human plasma remains challenging. 
Heterogeneity in large-scale studies can be caused by large time intervals between data 
acquisition, acquisition by different operators or instruments, and intermittent repair 
or replacement of parts, such as the liquid chromatography column, all of which affect 
retention time (RT) reproducibility and, successively, performance of SWATH-MS data 
analysis. We have previously described a R-package DIAlignR which maps retention times  
of a pair of SWATH-MS runs. It based on direct alignment of raw MS2 chromatograms 
using a hybrid dynamic programming approach. On real-world clinical data, DIAlignR 
outperformed existing methods by mapping 98% of peaks compared with 67% cumulatively. 
However, RT-mapping from DIAlignR has not yet been exploited  for peptide quantification. 
We have developed a workflow to quantify peptides across large-number of runs (1000s) 
using DIAlignR. We benchmark quantification on a set of over 7000 manually validated 
chromatographic peaks which shows improvement over existing methods. We will also 
make a tutorial of OpenSWATH-PyProphet-DIAlignR workflow for the community.
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Philippe Després
Université Laval, Département de Biochimie, Microbiologie et Bio-informatique.

Short talk – Wenesday May 8th, 9:50 - 10:05
Systematic perturbation of the yeast essential proteome using base editing

Contributing Authors: Alexandre K Dubé1, Maria Isabel Acosta1, Motoaki Seki2, Nozomu
Yachie2, Christian R Landry1.
1. Département de Biochimie, Microbiologie et Bio-informatique, Université Laval;
2. University of Tokyo.
Abstract: Investigating the link between genotype and phenotype is one of the greatest 
challenges in proteomics, and yeast is a powerful model to investigate this question. 
Recent developments in genome editing technologies have allowed for the upscaling of 
experimental approaches that rely on protein sequence perturbation approaches. Methods 
based on the CRISPR-Cas9 genome editing technology have facilitated high throughput 
variant engineering but may not be appropriate for all organisms or experiments. 
Base editors, engineered from an inactivated Cas9 and a DNA editing enzyme such as 
a cytidine deaminase offer an efficient alternative to double-stranded break based 
genome modification approaches, but have yet to be used at the genome scale. Here, 
we use the Target-AID base editor to systematically perturb the yeast proteome, with a 
focus on essential genes. We use our approach to test the effect of over 17 000 mutations 
simultaneously and identify over a thousand guides which generate non-synonymous 
mutants with significant growth defects. Our method allows us to gain new biological 
insights on protein function: for example, we identify a highly sensitive phosphorylation 
site in the RAP1 essential transcription factor. We also explore the importance of sequence 
conservation on site sensitivity and use our data to find rules for effective base editing 
guide design. Our results show that base editing is amenable to large-scale screening 
experiments and is a powerful alternative to Cas9-based approaches for residue-level 
precision mutagenesis.

Xavier Roucou
Centre de Protéomique Structurale et Fonctionnelle des Protéomes (PROTEOMEUS). 
Faculty of Medicine and Health Sciences, Department of Biochemistry, Université de 
Sherbrooke 

Dr Xavier Roucou initially trained in mitochondrial bioenergetics in Bordeaux (France, 
PhD) and Melbourne (Australia, 1st postdoc). He then investigated the dark side of the 
mitochondria in apoptosis in Geneva (Switzerland, 2nd postdoc) and the anti-apoptotic 
function of the prion protein in Montreal (3rd postdoc). He established his laboratory in 
the department of Biochemistry at the Université de Sherbrooke in 2004 and initially 
developed a research program on protein misfolding and neurodegenerative disorders.

Following the serendipitous discovery that the prion protein gene is a dual-coding gene, 
he switched the focus of his laboratory to hunt for missing proteins coded by unannotated 
coding sequences. His team uses annotations of potential coding sequences based on 
experimental data rather than on presumptions, and combines bioinformatics, proteomics 
and biochemical approaches to functionally characterize non canonical proteins. He 
currently holds a Tier 1 CRC in Functional Proteomics and Discovery of Novel Proteins. 

Invited talk – Wednesday May 8th, 10:35 - 10:55
OpenProt: a modern vision of the coding potential of transcripts to capture missing 
proteins  
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Abstract: The catalog of human proteins in current protein databases is constrained 
by annotation rules that have not changed since the sequencing of the first eukaryotic 
genome. First, mRNAs have a single open reading frame (ORF), generally the longest 
one. Second, unprocessed pseudogenes are non-functional and do not encode proteins. 
Third, RNAs annotated as non-coding have no functional ORF. Serendipitous discoveries 
and ribosome profiling have clearly demonstrated that such annotations underestimate 
the full coding potential of human genes. In particular, there is strong evidence for the 
polycistronic nature of human mRNAs and the coding potential of pseudogenes. Thus, 
deeper ORF annotations are necessary to allow proteomics uncover missing proteins.
Here, I will present OpenProt, the first database endorsing a polycistronic model of 
eukaryotic genomes. From an exhaustive transcriptome unbiased by annotations such as 
“coding” or “non-coding”, the database reports any ORF longer than 30 codons, across 10 
species. Thus, OpenProt annotates all known proteins, novel predicted isoforms and novel 
predicted proteins from alternative ORFs. Furthermore, OpenProt incorporates cutting-
edge algorithms to evaluate protein orthology and re-interrogate publicly available 
ribosome profiling and MS datasets, supporting the annotation of thousands of predicted 
ORFs. All data is freely available and downloadable from a web platform (www.openprot.
org) containing a genome browser and advanced queries. 
OpenProt currently reports 2,628 missing proteins, detected in published MS datasets, with 
at least 2 unique peptides in Human. Using OpenProt, we gain a better depth in protein 
interaction networks and can explain up to 30 % of pathology-associated silent mutations.

Mopelola Akinlaja
University of British Columbia.

Short talk – Wednesday May 8th, 10:55 - 11:10
Investigating Host-Pathogen Interactions between Apis mellifera and Nosema ceranae.

Contributing Authors: Leonard Foster

Abstract: Honey bees (Apis mellifera) are recognized as the world’s most important 
insect pollinators for agriculture. However, many pathogens infect honey bees and pose 
a significant threat to honey bee health. One such pathogen is a microsporidian parasite 
known as Nosema ceranae. Nosema spores initially infect the honey bee gut, and the 
vegetative state rapidly proliferates, weakening the bee’s immune system by depleting 
nutrients from the host. When daughter spores are fully grown in the gut cells, they rupture 
the cells, causing their release into the gut lumen where they can then be passed, via faeces, 
to other bees in the colony. As a result, the colony experiences a range of symptoms of 
nosemosis, the resulting disease, including dysentery, distended abdomen and weakness, 
all of which contribute to honey bee death. Several preliminary experiments have been 
carried out to elucidate the effects of Nosema, although the molecular mechanisms of the 
disease are still poorly understood. Proteomic analyses looking at the infection dynamics 
of Nosema in honey bees have also been explored but its mechanism of action in the honey 
bee gut that results in disease has not yet been elucidated. We present preliminary studies 
using mass spectrometry-based proteomics aimed at exploring the mode of pathogenesis 
of Nosema in the honey bee gut. We have applied Protein Correlation Profiling - Stable 
Isotope Labelling of Amino Acids in Cell Culture (PCP-SILAC) to study how the host protein 
interactome changes in response to Nosema.
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Khawla Seddiki 
Research Center CHU de Québec - Université Laval.

Short talk – Wednesday May 8th, 11:10 - 11:25
Transfer learning with deep convolutional neural network for cancer diagnosis in mass 
spectrometry-based

Contributing Authors: Frédéric Precioso, Philippe Saudemont, Nina Ogrinc PotoÄnik,
Mickael Leclercq, Maxence Wisztorski, Isabelle Fournier, Arnaud Droit.

Abstract: Accurate histopathological diagnosis during cancer surgery is a challenging
task. SpiderMass is an innovative instrument based on mass spectrometry (MS) molecular
analysis, developed as a real time guided surgery device for non-invasive diagnosis of
cancer. Some machine learning approaches including support vector machine (SVM)
and random forest (RF) have been used to achieve cancer classification. However,
these algorithms depend on the laborious extraction of specific features, making their
application laborious in real-time. Convolutional neural network (CNN) have been shown
to be a good candidate for such problems. CNN are able of a high accuracy classification
even on raw spectra without the need for preprocessing steps such baseline correction,
noise removal and spectra alignment. However, CNN effectiveness decrease drastically
when a small number of spectra is used. In our work, we have developed a transfer
learning approach based on a one-dimensional (1D) CNN. Transfer learning enables the
developed model to use the information obtained from a given biological experience to
another. First, a 1D-CNN model was trained on a large brain MS dataset acquired from
a spectrometer other than SpiderMass. Then, the pre-trained 1D-CNN model was finetuned
on a small dog sarcoma SpiderMass dataset. Our results show that using transfer
improved classification accuracy from 51 to 96% on dog sarcoma dataset. CNN transfer
learning outperforms standard classification algorithms used frequently in MS (SVM and
RF). Our proposed approach is a promising tool to improve classification accuracy for realtime
applications when a small number of spectra is available.

Marli Vlok 
Department of Biochemistry and Molecular Biology, University of British Columbia.

Short talk – Wednesday May 8th, 14:45 - 15:00
Proteolytic signatures in enterovirus-infected cells

Contributing Authors: Nestor Solis2, Julienne Jagdeo1, Antoine Dufour2, Christopher M.
Overall2, Eric Jan1, 
1. Department of Biochemistry and Molecular Biology, University of British Columbia.
2. Oral Biological and Medical Sciences, University of British Columbia
Abstract: Enteroviruses encode proteinases that are essential for processing of the 
translated viral polyprotein. In addition, viral proteinases also target host proteins to 
manipulate cellular processes and evade innate antiviral responses to promote replication 
and infection. Although some host protein substrates of enterovirus proteinases have been 
identified, the full repertoire of targets is not known. Here, we used a novel quantitative 
proteomics-based approach termed terminal amine isotopic labeling of substrates (TAILS) 
to conduct a global analysis of proteasegenerated N-terminal peptides. TAILS provides 
a unique advantage over other methods as it enriches for Nterminal peptides, allowing 
for greater coverage of the proteome and simultaneously identifying the cleavage site 
through protease-generated peptides. Using this approach, we identified (i) novel direct 
substrates of poliovirus and coxsackievirus B3 (CVB3) 3C proteinases (3Cpro) in HeLa cell 
and cardiomyocyte HL-1 cell lysates, respectively and (ii) cleaved protein substrates in 
CVB3-infected HeLa and HL-1 cells.
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~100 novel substrates of poliovirus and CVB3 3Cpro were identified in vitro, including 
three common protein targets, phosphoribosylformylglycinamidine synthetase (PFAS), 
hnRNP K, and hnRNP M. Functional assays via knockdown approaches and expression 
of cleavage-resistant proteins showed that cleavage of a subset of targets promotes 
infection. Substrates identified in CVB3-infected cells have diverse functions including 
RNA biogenesis, transcription and metabolism, suggesting a coordinated viral strategy of 
proteases and degradation fragments for virus infection. This study provides a proteolytic 
signature network map of cleaved target proteins thus revealing the cellular signaling 
pathways and processes that contribute to enterovirus infection.

Declan Williams 
University of Toronto.

Short talk – Wednesday May 8th, 15:00 - 15:15
Molecular interactions and significance of the natural amyloid somatostatin for the 
pathobiology of amyloid beta amyloidosis

Contributing Authors: Michael Solarski, Hansen Wang, Holger Wille, Gerold Schmitt-Ulms.
Abstract: Insights into the molecular interactions of the amyloid beta peptide (AÎ²) are 
critical for understanding the pathobiological mechanisms underlying the toxicity it 
mediates in Alzheimer’s disease. We recently undertook an in-depth search for binders 
of AÎ²1-42. These analyses uncovered the small cyclic neuropeptide somatostatin (SST) to 
selectively interact with oligomeric but not monomeric AÎ²1-42. Subsequent experiments 
revealed that SST slows AÎ² fibrillization and stabilizes AÎ²1-42 assemblies characterized 
by a 50-60 kDa SDS-resistant core. Because the distributions of AÎ² and SST overlap in 
the brain, and SST is released as a natural amyloid from dense granules into the synaptic 
cleft, where it may remain aggregated for several hours, this peptide could be more than 
a passive bystander in Alzheimer’s disease. When surveying the primary literature for 
reports on other SST interactors, we were surprised that no mass spectrometry-based 
search for interactors of this peptide has been reported. In order to address this gap in 
the literature and to gauge the selectivity of the AÎ²-SST interaction, we undertook such 
a study, using biotinylated SST as baits and human frontal lobe extracts as the biological 
source for SST-binding candidates. We show that SST can directly interact with a subset 
of P-type ATPases. In follow-on work, we characterized the binding epitope and the 
functional consequence of this interaction. Finally, we cross-bred APPNL-F/NL-F knock-
in mice and SST-deficient mice and are poised to obtain results from the neuropathological 
examination of these intercrosses at varies ages and stages of amyloid deposition.

Anuli Uzozie
BC Children’s Hospital Research Institute.

Short talk – Wednesday May 8th, 15:15 - 15:30
Integrated proteome, phospho-proteome and N terminome characterization of pediatric 
patient and matched engrafted leukemia

Contributing Authors: Janice Tsui1, Christopher Maxwell2,3, James Lim2,3, Gregor Reid2,3,
Philipp Lange1,3.

1. Department of Pathology, University of British Columbia, Vancouver, BC, Canada. 
2. Department of Pediatrics, University of British Columbia, Vancouver, BC, Canada. 
3. Michael Cuccione Childhood Cancer Research Program, BC Children’s Hospital,
Vancouver, BC, Canada
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Abstract: Patient leukemic cells implanted in mouse exhibit the genomic diversity of the 
primary clinical sample. Often referred to as patient derived xenograft (PDX), these models 
generate conducive environments to study cancer growth, monitor disease development, 
and evaluate treatment options for the original patient. The extent to which implanted 
outgrowths reflect protein expression and processing in primary samples is not clear. 
This study employed mass spectrometry-based proteomics methods to characterize the 
proteome, phospho-proteome and N terminome of patients and matched xenografts. Bone 
marrow mononuclear cells collected from 14 patients diagnosed with B- and T- cell acute 
leukemia were implanted in immunodeficient mice to generate PDX models for each 
patient. Multi-proteomics was performed on a Q-Exactive HF mass spectrometer. Whole 
proteome of each sample was investigated with data independent acquisition method. 
Phosphorylated peptides enriched with Fe-NTA beads where analyzed by data dependent 
and data independent acquisition. Protein N termini was studied using our newly developed 
HUNTER method for sensitive negative selection of peptide N termini. Our robust study 
quantified 5484 protein groups, 2578 phosphorylated peptides, and 3075 N termini across 
samples. Strong similarity between primary and PDX samples was mostly maintained at 
the proteome level (R2>0.80). Disease-related processes and signaling network that were 
not well established in the PDX models were also captured, in particular, in cell secretion 
and immune response. This study will further characterize cancer-driven pathways that 
are retained or absent in patient PDX models, and explore the interplay between protein 
abundance, phosphorylation and proteolysis in childhood leukemia.

Marie-Laurence Lemay 
Université Laval.

Short talk – Wednesday May 8th, 16:45 - 17:00
A phage protein impedes bacterial resistance to phage infection

Contributing Authors: Sandra Maaß2, Andreas Otto2, Jérémie Hamel1, Geneviève M.
Rousseau1, Denise M. Tremblay1, Rong Shi1, Stéphane M. Gagné1, Dörte Becher2, Sylvain
Moineau1

1. Université Laval; 2. University of Greifswald.
Abstract: Virulent lactococcal phages belonging to the Skunavirus genus (Siphoviridae 
family) are by far the most endemic and problematic in the dairy industry worldwide. 
Phage p2 is a model for this viral genus and it infects Lactococcus lactis MG1363, the 
international reference strain for lactococcal research. Phage p2 structural proteins 
have been analyzed in great details, but most of its non-structural proteins are still 
uncharacterized. Non-structural phage proteins are produced inside the bacterial host 
where it is presumed that they play a role in hijacking the cellular machinery for viral 
production. We made use of structural biology, genomics, physiology, and proteomics to 
provide insights into the function of phage p2 protein ORF47, the most conserved non-
structural protein of unknown function among members of the Skunavirus genus. We 
solved the protein structure through circular dichroism and nuclear magnetic resonance. 
We knocked out orf47 from phage p2 genome and confirmed gene disruption in a 
recombinant phage (p2âˆ†47) by whole genome sequencing. We made use of label-free 
quantitative proteomics to compare the proteotypes of L. lactis MG1363 infected by phage 
p2âˆ†47 or phage p2. Infection by p2 resulted in an increase of most metabolic pathways 
while a global decrease was observed during the infection by p2âˆ†47. Our data showed 
that ORF47 is inducing the expression of many genes that are not functionally related 
and that without this protein, the phage induces a dormancy-like state in the bacterial 
host. Most interestingly, we found that ORF47 hinders L. lactis MG1363 resistance to phage 
infection.
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CHU Sainte-Justine Research Center; Department of Pathology and Cell Biology, 
University of Montreal, Montreal, Canada.

Short talk – Wednesday May 8th, 17:00 - 17:15
Next-generation clinical mass spectrometry in immunology, vaccine and immunotherapy 
A phage protein impedes bacterial resistance to phage infection.

Abstract: The effectiveness of personalized immunotherapy in cancer patients is 
governed by the quality and quantity of human leukocyte antigen (HLA)-associated 
peptides presented on tumor cells, collectively referred to as the cancer immunopeptidome, 
and the ability of T cells to engage them. Therefore, highly accurate and efficient T cell-
based immunotherapy is not possible without a detailed molecular characterization of 
the immunopeptidome and a precise mechanistic understanding of T cell engagement in 
individual cancer patients. Recently, we demonstrated for the first time that SWATH/data-
independent acquisition mass spectrometry (SWATH/DIAMS) can be deployed to analyze 
immunopeptidomes and proteomes of tumors and primary T cells to dissect tumor-T cell 
interactions. Using this MS technique, we identified new forms of tumor neoantigens 
and showed their efficiency to eradicate cancer in the context of a therapeutic anti-
cancer vaccine in mice. The method is quantitative, ultra-sensitive, highly reproducible, 
and can be applied from minute amount of samples. In addition, we recently founded 
the Human Immuno-Peptidome Project, an international initiative under the umbrella 
of the Human Proteome Organization, to enable robust and comprehensive analysis 
of immunopeptidomes from very large cohorts of cancer patients. If further developed 
and deployed, large-scale population-level analysis of immunopeptidomes by SWATH/
DIA-MS will become as transformative as cancer genomics to revolutionize cancer 
immunotherapy and improve patient care worldwide.

Rene Zahedi  
Segal Cancer Proteomics Centre, Lady Davis Institute, McGill.

Short talk – Wednesday May 8th, 17:15 - 17:30
Proteogenomics of colorectal cancer tumors.

Contributing Authors: Georgia Mitsa1, Vincent Richard1, Bernhard Blank-Landeshammer2, 
Albert Sickmann2, Alan Spatz3, Gerald Batist1, René Zahedi1, Christoph Borchers1,4. 
1. Segal Cancer Proteomics Centre, Lady Davis Institute, McGill; 2. ISAS, Dortmund,
Germany; 3. Department of Pathology, Jewish General Hospital, McGill. 4. University of
Victoria - Genome British Columbia Proteomics Centre, Victoria.

Abstract: It has become increasingly clear that individual tumors have unique properties 
and that the generalized treatment of patients is no longer appropriate. In the era of 
precision medicine, cancer patients are selected for specific treatment with novel drugs 
based on genomic profiling for mutations. Theoretically, this should ensure that each 
patient receives the optimal treatment, however, response rates can be unexpectedly low 
(50% for some cancers). One reason is that the genome does not reflect the phenotype 
adequately. To address this, we complemented genome data from tumors from colorectal 
cancer patients with proteome data. Identifying more than 9000 proteins and covering 
complete cancer signaling pathways, we further detected unique peptides that represented 
mutations that were predicted from the genome of these tumors. We generated targeted 
MS assays to specifically quantify some of these mutated sequences, such as KRAS G12V, 
as well as their canonical counterparts using stable isotope labeled standard (SIS) peptides. 
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We screened a total of 6 KRAS G12V and one KRAS wildtype tumors and healthy tissue 
from the same patients to determine the actual mutation rate in the tumors. As expected, 
we could neither detect G12V in the negative control nor the healthy tissues, while the 
expression of KRAS and its mutation rate varied among the patients. In one patient’s 
tumors only 15% of KRAS was mutated, whereas 85% was wildtype, indicating that anti-
EGFR treatment might have been favorable for this patient - despite the detection of KRAS 
G12V by WES.
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P01 - Lorenz Nierves
BC Children’s Hospital Research Institute, Michael Cuccione Childhood Cancer Research 
Program at B.C. Children’s Hospital Research Institute, Vancouver

Optimizing a Proteomic Workflow for the Isolation of Cell Surface Proteins and Termini

Contributing Authors:  Philipp F. Lange1,2

Abstract: Presently, the five-year survival rate for pediatric Acute Lymphoblastic 
Leukemia (ALL) is approaching 90%. But mainstream treatment options are harsh and 
indiscriminate, leading to treatment-associated health issues. Therefore, there is a need 
to seek out more therapeutic targets for pediatric ALL; especially for T-ALL where the 
aberrant and effector cells are the same in the context of CAR-T cell therapy. Proteins 
on the cell surface are prime therapeutic targets due to their accessibility. But pediatric 
cancers, in general, have a relatively lower mutational burden. This presents a challenge 
in the search for cancer-exclusive therapeutic targets. To overcome this challenge, we are 
interested in exploring cell surface-associated proteolytic proteoforms. We hypothesize 
that the unique microenvironment and protease deregulation present in the bone marrow 
of ALL patients generate cell surface proteins that bear a cancer-specific terminus. Here 
we show optimization of a highly sensitive enrichment workflow to isolate and analyze 
cell surface proteins and their termini, independent of their glycosylation status. We 
demonstrate enrichment of 500-800 biotinylated proteins, with about 50% annotated as 
plasma membrane, cell surface or extracellular. We then combine our approach with in 
vitro incubation of cultured cells with recombinant proteases to evaluate the link between 
neo-termini generation and a specific protease activity. Optimizing a proteomic workflow 
to analyze cell surface proteins and termini is the first step in demonstrating cancer-
specific proteolytic cleavage. The resulting neo-termini are unlinkely to be present in 
healthy cells and can therefore serve as highly specific targets for the development of 
new therapeutics.

P02 - Paul Shan
Bioinformatics Solutions Inc., Waterloo

Proteomics-based workflow for identifying neoantigens for personalized cancer
vaccines

Contributing Authors:  Rui Qiao, Hieu Tran, Wen Zhang, Weiping Sun, Lei Xin, Xin Chen,
Paul Shan, Ming Li

Abstract: Neoantigens, tumour-specific mutated peptides that are on the cancer cell 
surface and recognizable by T cells, represent ideal targets for the immune system to 
distinguish cancer cells from non-cancer ones . In this study, we propose, for the first time, a 
proteomics-based workflow to identify neoantigens directly from mass spectrometry data 
of native tumor tissues. Our workflow includes sample preparation, mass spectrometry, 
and data analysis pipeline. Machine learning models [1] are tailored to each individual 
patient based on their own MS data.  Such a personalized approach enables more accurate 
identification of neoantigens for personalized vaccines than reported methods.
 Discovery of mutations is essential for neoantigen finding. To demonstrate the 
performance of our workflow, we compared our approach with omics approach [2],

Poster Abstracts
Please mount posters on Monday night or Tuesday morning duting the coffee break. 
Posters with odd numbers will present on Tuesday while posters with even numbers will 
present on Wednesday in the poster competition.
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where, genomic information was combined with transcriptomic, proteomic, metabolomic, 
and autoantibody profiles from a single individual. 52 mutation sites were reported. 49 out 
of 52 were found directly from proteomic data with our workflow, with 30 more confident 
mutation sites. We also evaluated our workflow with two data sets of mass spectrometry-
based approach [3, 4]. The original dataset in [3] contained 25 patients and Mel15 carried 
8 of 11 neoantigens. We identified 60 candidates of neoantigens, including 6 of 8 target 
neoantigens for patient Mel15. Neoantigen |GRIAFFLKY| had shown superior, repeated and 
prolonged immune responses of T cells. Whereas, thousands candidates were reported in 
[3]. Result from [4] proposed 15 candidate neoantigens, including 2 out of the 4 mutated 
tumor-specific antigens reported in the original publication.

P03 - Katherine Cordova
Canadian Grain Commission

The effects of boiling on the wort proteome during beer production

Contributing Authors:  Ray Bacala, Marta Izydorczyk, Dave Hatcher

Abstract: Proteins impact several quality traits of beer. During the brewing process, 
wort is boiled, causing some proteins to form complexes and undergo precipitation. Lipid 
transfer proteins (LTP) undergo denaturation and glycation, resulting in an amphiphilic 
protein that contributes to foam stability. Proteomic characterization of wort/beer 
has been challenging however, due to the complex assortment of intact, digested, and 
modified protein/peptides. Conventional use of trypsin for bottom-up proteomics also 
results in decreased coverage of glycated proteins and hordeins. The goal of this study 
was to monitor changes in the wort proteome of AC Metcalfe, a Canadian malting barley 
variety, during boiling. Samples were treated with or without chymotrypsin digestion and 
analyzed by LC-MS (Thermo Orbitrap Fusion Lumos Tribrid). Initial studies analyzed lab-
scale wort before and after a 15 minute boil in triplicate. Several proteins consistently 
increased or decreased in abundance after boiling, with PCA analysis indicating clear 
differences after boiling. To more closely match commercial methods, two experiments 
were conducted: lab-scale wort with a 2 hour reflux and a pilot-scale wort with a 90 minute 
boil. Subsamples of wort were taken in 30 minute intervals. Both worts revealed similar 
trends with some proteins (e.g. LTPs) increasing, and others (e.g. serpins and B-hordeins) 
decreasing over time. This attempt to monitor the wort proteome throughout the boiling 
process resulted in findings that would not have been observed in a simple before/after 
boiling experiment. Proteomic profiling may serve as a valuable tool to characterize 
changes throughout the malting and brewing process.

P04 - Xiaoye Sang
Centre Hospitalier Université Laval, Quebec

Mutual regulations and breast cancer cell control by steroid enzymes: dual sex-hormone
receptor modulation via 17b-HSD7 inhibition

Contributing Authors:  Hui Han, Tang Li, Shengxiang Lin

Abstract: Reductive 17b-hydroxysteroid dehydrogenases (17b-HSDs) and 
11b-hydroxysteroid dehydrogenase 2 (11b-HSD2) play crucial roles in respectively 
regulating steroids and glucocorticoids for the progression of hormone-dependent breast 
cancer. However, mutual regulation of these enzymes and the resulting modulation on 
the estrogen and androgen receptors for breast cancer promotion are not yet clear. In 
this study, MCF-7 cells were treated with inhibitors of 17b-HSD1, 17b-HSD 7, aromatase or 
steroid sulfatase (STS), then mRNA levels of 1b-HSD7, STS, 11b-HSD2, estrogen receptors a 
(ERa) and androgen receptor were determined by qRT-PCR. Our results demonstrate that 
17b-HSD7, STS and 11b-HSD2 are all regulated by the same estrogen estradiol via ERa.
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When the gene of ERa (ESR1) was knocked down, there was no longer significant mutual 
regulation of these enzymes. Thus, they form a functional group of steroid enzymes 
mutually positively correlated, inhibition of one of them can reduce the expression of 
another, thereby potentially amplifying the inhibitory treatments. Furthermore, inhibition 
of 17b-HSD7 showed favorable effects on cell control by increasing the expression of AR 
gene to a certain level without significantly up-regulating ERa. In summary, the above 
experiments in breast cancer cells agree with statistics on the expression of these 
enzymes and relative receptors in a large number of clinical samples, providing a basis for 
the design of effective endocrine therapy for estrogen-dependent breast cancer.

P05 - Francois Chartier
Centre de recherche du Centre Hospitalier Universitaire (CHU) de Québec-Université 
Laval, Axe Oncologie, Quebec

Investigation of the functional specificity of adaptor proteins NCK1 & NCK2

Contributing Authors:  Kevin Jacquet, Francois Chartier, Sara Banerjee, Nicolas Bisson, 

Abstract: Adaptor proteins NCK1 and NCK2 (NCKs) relay signals from cell surface 
receptors and serve as hubs to assemble the specific protein complexes that are required 
to activate intracellular signalling pathways. Although NCK1/2 functions are often 
considered redundant, we hypothesized that each displays functional specificity. We used 
AP-MS and BioID proximity labelling to delineate NCK1/2-specific signalling networks. 
The combination of these approaches allowed the identification of 98 interactions for 
both NCKs. Strikingly, we found 30 proteins restricted to NCK1 and 28 specific to NCK2. 
Bioinformatics analyzes of the functions of the NCK-associated proteins highlighted that 
NCK2-restricted partners are more specifically involved in the regulation of the actin 
cytoskeleton organization. Investigation of this distinctive feature using cell division 
assays revealed a previously uncharacterized and exclusive function for NCK2 in cell 
abscission during cytokinesis. We further characterized the molecular determinants 
that generate NCK1/2 selectivity toward specific targets. We determined that a subset of 
these targets including PKP4, a key regulator of cytokinesis, were able to bind directly 
and exclusively to NCK2. We showed that PKP4 association with NCK2 is dependent on 
a functional Src-Homology (SH)2 domain on the latter. Strikingly, this stays true only 
in the context of full-length adaptors, as isolated NCK1/2 SH2 domains are both able to 
bind to PKP4. Our preliminary experiments suggest that the selectivity of the association 
originates from low homology inter-SH3/ SH2 domains regions. This finding highlights 
how protein context affects NCK1/2 adaptors SH2 function and may contribute to 
explaining their specific interaction profiles and non-redundant functions.

P06 - Jérémy Loehr
CHU de Quebec Research Centre - Université Laval, Quebec

Molecular dissection of the mode of resistance to BET bromomdomain inhibitors in 
melanoma

Contributing Authors: Jean-Philippe Lambert 

Abstract: The incidence rates of cutaneous melanoma have continuously increased for 
Canadians over the past several decades resulting in ~7200 new cases being diagnosed 
and ~1250 deaths caused by melanoma in 2018 (Canadian Cancer Society). Despite the 
recent deployment of targeted therapies and checkpoint inhibitors in the clinic, the 
5-year survival of patient with high stage melanoma remains low (< 20%). As such, novel 
therapies to potentiate the current Canadian standard-of-care for melanoma patients are
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needed. Two members of the bromodomain and extra-terminal (BET) protein family, BRD2 
and BRD4, levels were previously shown to be significantly upregulated in primary and 
metastatic melanoma tissues, but not in melanocytes and nevi. Furthermore, depletion 
of BRD2 and BRD4, or treatments with inhibitors of BET bromodomain (BETi) resulted in 
reduced proliferation and impaired tumor growth in mouse xenografts of melanoma. Here 
we will report our recent work that furthered these observations and revealed that BETi 
are effective in melanoma of distinct genotypes and are acting through the p38 stress 
pathway. More specifically, the results and validation of a CRISPR/Cas9 BETi resistance 
screen in A375 cells will be shown. In addition, we will discuss our ongoing dissection of 
the p38 stress pathway role in BETi resistance. Finally, we will show how BETi remodel the 
interactome of key melanoma effectors and our efforts to potentiate BETi in melanoma.

P07 - Ugo Dionne
CHU de Québec-Université Laval, Cancer Research Centre, PROTEO, Quebec

Direct phosphorylation of SH3 domains by tyrosine kinase receptors disassembles 
ligand-induced signaling networks

Contributing Authors: Francois J.M. Chartier, Kévin Jacquet, Christian Landry

Abstract: Phosphotyrosine (pTyr) signaling has evolved into a key cell-to-cell 
communication system in metazoans. In particular, receptor tyrosine kinases (RTKs) 
initiate several pTyr-dependent signaling events upon their activation by extracellular 
stimuli. RTK activation creates docking sites required for the assembly of signaling 
networks on the plasma membrane that drive downstream signaling. However, the 
mechanisms leading to network disassembly and its consequence remain essentially 
unknown. We show that activated RTKs terminate downstream signaling via the direct 
phosphorylation of specific Tyr residues within Src-Homology (SH) 3 domains. The target 
of the latter events is an evolutionary-conserved Tyr present in most SH3 domains, 
including the SH2-SH3 adaptor proteins NCK1/2 and GRB2, which are key hubs for the 
nucleation of RTK-dependent signaling complexes. We show that the EphA4 RTK directly 
phosphorylates NCK1/2 SH3 domains on this residue, thus entailing the collapse of 
NCK-dependent signaling networks and the abrogation of their function, both in vitro 
and in Drosophila. Analysis of other RTK-SH3 pairings indicates that this mechanism is 
common and that it may entail signaling specificity. For example, the first SH3 domain 
of GRB2 is phosphorylated by the RTKs MER and FGFR but not by MET. We postulate 
that the specificity of the RTKs phosphorylation on SH3 domains sculpt the composition 
of signalling complexes and could help understand how different receptors use the 
same effectors but yield different outcomes. Our findings uncover a novel, conserved 
mechanism through which RTKs rapidly and reversibly terminate downstream signaling 
while remaining on the plasma membrane in a catalytically active state.

P08 - Noemie Lavoie
CHU de Québec-Université Laval, CRC, PROTEO, Quebec

Proximity labeling proteomics of the androgen receptor reveals Kruppel-Like Factor 4 as 
a repressor of androgen-dependent genes

Contributing Authors: Lauriane Vélot, Noémie Lavoie, Imène Boudaoud, Steve Bilodeau, 
Frédéric Pouliot, Nicolas Bisson

Abstract: Prostate cancer (PCa) is the most frequently diagnosed cancer in men and is 
the third cause of cancer mortality. PCa initiation and growth is driven by the androgen 
receptor (AR). AR is activated by androgens such as testosterone and controls prostatic
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cell proliferation and survival. Here, we report the global AR signalling network using 
BioID proximity labeling proteomics in androgen-dependent LAPC4 cells. We identified 
32 AR associated proteins in non-stimulated cells. Strikingly, the AR signalling network 
increased to 183 and 201 proteins, upon 24h or 72h androgenic stimulation, respectively. 
Among this group, we identified 215 proteins that were not previously reported as AR 
interactors. Interestingly, these AR associated proteins were previously reported to 
be involved in DNA metabolism, RNA processing and RNA polymerase II transcription. 
Moreover, we identified 44 transcription factors, such as the Kruppel-like factor 4 (KLF4), 
which was found interacting in androgen-stimulated cells. We determined that KLF4 
acts as a repressor of AR target genes transcription in PCa cells. Taken together, our data 
report the largest high-confidence proximity network for AR, which will be instrumental 
to further dissect the molecular mechanisms underlying androgen signalling in PCa cells.

P09 - Prem Kumarathasan
Environmental Health Science and Research Bureau, Health Canada, Ottawa

Toxicoproteomics in understanding prenatal metal exposures and adverse birth 
outcomes in the MIREC study

Contributing Authors: E. Blais1, J. Gomes2, S. Sinha3, S. Cakmak1, M. Fisher1, T. E. Arbuckle1, 
W. D. Fraser4 and R. Vincent1.

1. Environmental Health Science and Research Bureau, HECSB, Health Canada, Ottawa, ON
2. Interdisciplinary School of Health Sciences, Faculty of Health Sciences, University of 
Ottawa, Ottawa, ON 
3. School of Mathematics and Statistics, Carlton University, Ottawa, ON
4. Department of Obstetrics and Gynecology, University of Sherbrooke, Sherbrooke, QC

Abstract: Elevated blood metal levels in mothers during pregnancy have been linked 
to various adverse pregnancy outcomes in mothers and infants (e.g. low birth weight).  
Heavy metals such as arsenic (As), cadmium (Cd), mercury (Hg) and lead (Pb) are known 
as endocrine disruptors.  However, mechanistic understanding of the association between 
prenatal metal exposures and adverse birth outcomes is still unclear.  The objective of 
this study was to use maternal plasma proteomics to probe into metal exposure-related 
maternal toxicity mechanisms that may lead to adverse birth outcomes. 
      The Maternal-Infant Research on Environmental Chemicals (MIREC) study was 
employed for this purpose. Third trimester maternal plasma samples were analysed 
for proteomic changes using multiplexed affinity-based protein array methodology.  In 
addition, targeted metabolite analyses were carried out to assess oxidative/nitrative 
stress markers in maternal plasma using a HPLC-Coularray and competitive enzyme 
immunoassay methods. Pearson product moment correlation analyses, chi-squared tests 
and multivariate models were applied to assess associations among maternal blood metal 
(Cd, Hg, Pb, As, manganese Mn) levels, plasma biomarkers, physiological changes and 
birth weight. 
      Our results revealed maternal metal exposure-specific responses (p<0.05) on markers 
of oxidative stress pathways (e.g 8-isoprostane) and matrix metalloproteinases (MMPs), 
in maternal circulation. Interestingly, statistically significant (p<0.05) correlations were 
seen between oxidative stress pathways, matrix metalloproteinases (MMPs) and other 
inflammatory mediators that are part of key biochemical events in the pregnancy process. 
Our findings imply that metal exposures perhaps by mediating maternal oxidative stress 
pathways may alter MMP levels and associated inflammatory processes, thus adversely 
impacting on infant birth weight.
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P10 - Philippe Cloutier
Institut de Recherches Cliniques de Montréal, Montreal

New insights into the function and regulation of the PAQosome chaperone complex

Contributing Authors: Christian Poitras, Marie-Soleil Gauthier, Benoit Coulombe

Abstract: Since its discovery a little over a decade ago, the PAQosome (also known 
as R2TP/PFDL) has emerged as a critical organizer in the biogenesis of several protein 
complexes and networks such as protein assemblies involved in transcription, mRNA 
maturation, translation and nutrient-sensitive signalling pathways. Unsurprisingly, 
evidence is mounting that this chaperone complex may be involved in tumorigenesis, 
consistent with a role in regulating proliferation. We will present our most recent results 
that led to the identification of new client protein complexes and novel post-translational 
modification (PTM)-based modes of regulation of the PAQosome. Similar to what has 
recently been reported for axonemal dynein complexes involved in cilium motility, we 
now identify cytoplasmic dynein complexes that are responsible for cargo transport 
along microtubules as new clients of the PAQosome. We also identified a phosphorylation-
dependent association of the PAQosome subunit RPAP3 with preribosome complexes. 
Additionally, we will report for the first time the identification of a small ORF-encoded 
PAQosome subunit, along with a possible role in the regulation of downstream gene, 
asparagine synthetase (ASNS) whose expression is linked to neurological disorders 
and response to asparaginase, a chemotherapeutic drug used in the treatment of acute 
lymphoblastic leukemia (ALL). These results define novel aspects of PAQosome function 
and regulation, some being associated with human diseases.

P11 - Maxime Pinard
Institut de Recherches Cliniques de Montréal, Montreal

Leukodystrophy-causative mutations in genes encoding RNA polymerase III subunits 
affect polymerase assembly by the PAQosome

Contributing Authors: Marie-Soleil Gauthier, Benoit Coulombe

Abstract: Leukodystrophies are a group of incurable neurodegenerative genetic disorders 
characterized by deficient cerebral myelin formation and cerebellar atrophy. These child-
onset diseases lead to progressive disabilities and death over months to years. The form 
called POLR3-related leukodystrophy is caused by recessive mutations in RNA polymerase 
III (POLR3), a 17-subunit enzyme that synthesizes tRNAs and other small nuclear RNAs in 
eukaryotes. We previously reported that leukodystrophy-causative mutations in genes 
for the POLR3 subunits POLR1C and POLR3B lead to decreased assembly of the mutant 
subunits into the complete multiprotein polymerase. The PAQosome, also known as 
R2TP/prefoldin-like complex, is an 11-subunit co-chaperone that assists the molecular 
chaperone HSP90 in assembly of large protein complexes such as snoRNPs, snRNPs, and 
all three nuclear RNA polymerases. However, the mechanism by which the PAQosome 
assembles these complexes remains elusive. Using FLAG-tagged POLR3 subunits and AP-
MS in a time-course assembly assay, we aim to characterize the role of the PAQosome 
and leukodistrophy-causative mutations in POLR3 assembly. Our assay shows that POLR3 
assembly is highly organized through time and that it is preceded by a strong interaction 
with the 11-subunit PAQosome complex. We will now use our assay to assess the impact 
of various leukodystrophy-causative mutations on POLR3 assembly as well as decipher 
the role of the PAQosome in this process by systematic knockdown of its subunits. 
Understanding the mechanism of assembly of POLR3 by the PAQosome may ultimately 
lead to much needed therapeutic avenues for leukodystrophies.
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P12 - Reuben Samson
Lunenfeld-Tanenbaum Research Institute, Toronto

Deciphering protein changes in subcellular organization associated with somatic cell 
reprogramming

Contributing Authors: Payman Samavarchi-Tehrani, Christopher Go, Anne-Claude Gingras

Abstract: The reprogramming of somatic cells towards an induced state of pluripotency 
involves a gradual step-wise resetting of the genome and a global reorganization of the 
proteome. This reprogramming involves the defined expression of four transcription 
factors Oct4, Klf4, Sox2 and c-Myc (OKSM) and progression through three distinct 
transition phases, giving rise to induced pluripotent stem cells (iPSCs) that have 
similarities to embryonic stem cells. Many studies have provided an overview of changes 
throughout each transition phase however, focus on subcellular localization changes 
across the cellular proteome during reprogramming have been poorly characterized. 
Importantly, previous studies have shown that the initiation phase of reprogramming 
hosts major changes in the remodelling of cell morphology, the reorganization of the actin 
cytoskeleton being most notable. 
      My project aims to characterize the initiation phase of reprogramming by defining 
changes in the subcellular organization of the proteome using an in vivo proximity 
biotinylation approach called BioID. In particular, I aim to characterize the gross cell 
morphology changes seen during the initiation phase of reprogramming, focusing on the 
subcellular composition and organization of major cytoskeletal compartments. I will then 
aim to profile the interplay between the cytoskeleton and cellular junctions, with CTNNA1 
as a bait that currently is providing interesting insights. By combining my dynamic 
reprogramming map with orthogonal -omics data, notably those identifying key molecules 
critical for proper reprogramming, my data will serve at making new predictions in the 
order of events responsible for somatic cell reprogramming.

P13 - Paula Coelho
McGill University, Montreal

The global interactome of LC3C reveals a distinct subcellular localization that underlies 
its ability to regulate Met-RTK

Contributing Authors: Geoffrey G. Hesketh2, Emily S. Bell1, Elena Kuzmin1, Colin D.H. 
Ratcliffe1, Anne-Claude Gingras2, Morag Park1

 
1. Rosalind and Morris Goodman Cancer Research Centre, McGill University. 
2. Lunenfeld-Tanenbaum Research Institute, University of Toronto.

Abstract: Autophagy is a cellular pathway important for adaptation to stress; it balances 
energy levels and transports specific cargo for degradation in the lysosome. Members of 
the LC3 family of proteins are central components of autophagosomal biogenesis and play 
a key role in cargo recruitment. Autophagy is known to have a complex role in cancer 
and recent studies suggest that whereas LC3B can promote a pro-tumorigenic autophagy, 
LC3C may have an anti-tumorigenic role. We established that activity of the Met Receptor 
Tyrosine Kinase (RTK), linked to aggressive tumors with poor prognosis, is negatively 
regulated by autophagy via a specific interaction with LC3C. However, how LC3 family 
members participate in these distinct roles is unknown. Using an unbiased BioID screen of 
LC3B and LC3C we have identified specific interactors for each homolog supporting their 
non-redundant function. We generated networks of the predicted subcellular distribution
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of all LC3C or LC3B specific interactors, revealing that LC3C engages more with peripherally 
localized proteins compared to LC3B. Additionally, we show that changing LC3C localization 
impacts its ability to interact with Met-RTK, highlighting how localization underlies 
LC3C-specific function. In order to characterize the pathway through which LC3C targets 
Met-RTK to autophagosomes, we further analyzed the LC3C interactome, identifying and 
validating components of a pathway known to target endocytic membranes to sites of 
autophagosome initiation (VAMP3 and ATG9). Collectively our data reveal previously 
uncharacterized differential localization of LC3 homologs and show that LC3C ability to 
localize to particular endocytic compartment allows for the specific regulation of the Met-
RTK.

P14 - Audrey Astori
Princess Margaret Cancer Centre, UHN, Toronto

Protein interaction mapping of lymphoid master regulators using BioID

Contributing Authors: Coyaud E1, Au Yeung F1, Saint-Germain J1, Laurent E1, Samavarchi-
Tehrani P2, Dyakov B2, Gingras AC2, Sigvardsson M3, Raught B1

1. Princess Margaret Cancer Centre, UHN, Toronto
2. Lunenfeld-Tanenbaum Research Institute, Toronto
3. Department of Clinical and Experimental Medicine, Linköping, Sweden

Abstract: Hematopoietic cell maturation and fate commitment are controlled by a small 
set of lineage-specific transcription factors (TFs). Consistent with their important roles in 
B and T cell development, deregulation of these TFs has been linked to the development 
of leukemias. While several studies have highlighted the critical roles played by these 
“master regulator” proteins at discrete stages of lymphoid differentiation, how these TFs 
orchestrate cell fate remains poorly understood.  
      I am using in vivo proximity-dependent biotinylation (BioID) to understand the 
functional interplay between TFs that drive fate determination in lymphoid development, 
and how their deregulation leads to a leukemia.  To this end, BioID was conducted on 
several B lymphocyte master regulators that are genetically altered by chromosomal 
translocations in childhood leukemia. While the dataset includes a number of previously 
described transcriptional regulators and histone modifying protein interactors- 
highlighting the quality of the dataset- the proximity ligation assay (PLA) and an in vivo 
- in vitro binding technique were used to validate new interactions. Finally, to characterize 
how protein-protein interactions are altered in childhood blood cancers, I am comparing 
the interactomes of WT TFs with their gene-fusion variants, in leukemic patient cell lines. 
      Together, these data will provide for a deeper understanding of how a series of critical 
hematopoietic cell fate decisions are driven by a relatively small set of widely expressed 
TFs, and how these functions are disrupted by leukemia-associated fusion events. 

P15 - Salvador Mejia-Guerrero
Princess Margaret Cancer Centre, UHN, Toronto

Integrated Surfaceome Mapping Identifies a Novel Target for Head and Neck Cancer

Contributing Authors: Simona Principe, Lusia Sepiashvilli, Willa Shi, A Maria Jose Sandi, 
Alison Casey, Hyeyeon Kim, Rama Khokha, Laurie Ailles, Fei-Fei Liu, Thomas Kislinger
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Abstract: Head and neck cancers (HNC) present mainly in the mucosal surface of the 
head and neck cavity. However, lack of specific markers for more adequate prognosis, 
diagnosis, and treatment, contributes to a 5-year survival rate just above 60%. To help 
improve personalized treatment we endeavored to identify cell surface proteins enriched 
in HNC with potential development into novel therapeutic targets. Normal oral epithelium 
(NOE) and a panel of established HNC cell lines (FaDu, SCC4, SCC8, SCC25, SCC42a) were 
coated with colloidal silica-beads for subsequent enrichment of plasma membranes via 
density gradient ultracentrifugation. Subsequently, plasma membranes and matching 
whole cell lysates were extracted, digested and proteins quantified via shotgun proteomics. 
Data mining of the 6,694 detected proteins included quantitative comparison of protein 
expression in the HNC cell lines vs. NOE and integration with a large number of public 
proteomics, transcriptomics (CCLE) and primary patient tumors (TCGA) profiles. This 
resulted in the identification of the protocadherin FAT2 for in-depth functional analyses. 
Interestingly, in vitro downregulation of FAT2 in HNC cell lines affected proliferation, 
migration, cell adhesion, and cell survival. Moreover, transduction with an inducible 
shRNA against FAT2 in the HNC cell lines SCC42a and SCC8 induced regression of tumors 
grown from these cells in NSG mice, which was associated with strong activation of 
apoptotic pathways. Current experiments will determine the specific pathways in which 
FAT2 is involved and confirm its potential as a target for HNC treatment.

P16 - John Wilson
ProtiFi, LLC, Huntington NY

HYPR-sol: flash-frozen results from FFPE archival samples for high-throughput 
proteomics

Contributing Authors: Ilyana Ilieva2, Darryl J. Pappin1,3, John B. Wojcik.2

1. ProtiFi, LLC, Huntington NY; 
2. University of Pennsylvania, Philadelphia, PA; 
3. Cold Spring Harbor Laboratory, Cold Spring Harbor, NY.

Abstract: Large archives of formalin-fixed, paraffin-embedded (FFPE) tissue specimens 
exist around the world, a rich resource for biomedical research. Despite the potential, 
proteomic analysis of FFPE samples has lagged: samples are first deparaffinized and 
no consensus of an optimal protocol or standardization of protein extraction has 
been reached. Here we present High-Yield Protein Extraction and Recovery by direct 
SOLubilization (HYPER-sol), a standardized workflow using S-Trap sample processing 
technology for the proteomic analysis of FFPE tissue samples. FFPE samples processed 
with HYPER-sol yielded peptide and protein identifications similar to those obtained from 
fresh-frozen tissue.
      Human liver samples were paired, split, half flash-frozen and half FFPE embedded. 
Samples were extracted using standard techniques or HYPER-sol. Compared to standard 
procedures, the use of HYPER-sol with S-Traps resulted in significant increases in peptide 
(>30%) and protein identification rate (>20% increase) with greater reproducibility. The 
use of Covaris AFA ultrasonication decreased hands-on time, increased ID rates an 
additional 6% - 8% and significantly increased protein yield from FFPE samples (80% - 
200%). The HYPER-sol combination of S-Traps and AFA yielded ID rates comparable to 
those from fresh frozen tissue (101%/97% ID rates for peptides/proteins). By eliminating 
deparaffinization, we prevent exposure to toxic xylene while saving approximately 6 hrs 
in sample processing.
      Our system solves the problem of extraction bias and achieves the goal of reproducible 
standardized protein recovery from FFPE samples in a workflow suited to automated, 
high-throughput analyses. We anticipate HYPER-sol will assist to usher in a new era of 
clinical proteomics.
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P17 - Madanraj Appiya Santharam
Université de Sherbrooke, Sherbrooke

Characterization of the hepatocyte proteome regulated by the tumor suppressor SOCS1 
using SILAC-based mass spectrometry

Contributing Authors: Francois-Michel Boisvert, Subburaj Ilangumaran

Abstract: Suppressor of Cytokine Signaling 1 (SOCS1) functions as a tumor suppressor 
in hepatocellular carcinoma (HCC) by regulating several signalling pathways including 
growth factor signalling. The functions of SOCS1 are mediated by targeting specific proteins 
for ubiquitination and proteasomal degradation through the ubiquitin ligase complex 
called CRLSOCS1. We undertook a systematic approach using Stable Isotopic Labelling of 
Amino acids in Cell culture (SILAC)-based mass spectrometry (MS) on the murine HCC cell 
line Hepa1-6 to characterize SOCS1-mediated protein regulation. Hepa cells transduced 
with wildtype SOCS1 (HS) or SOCS1 with R105K mutation within the SH2 domain (HR) or 
the empty lentiviral vector (HV) were grown in SILAC media. Triplicate cultures of each cell 
type were stimulated with hepatocyte growth factor (HGF) for 24h or left at steady state. 
The cells were harvested, and peptides were extracted by in-gel trypsinization, eluted and 
subjected to MS analysis.  A total of 3440 proteins were identified and quantified in Hepa 
cells in the presence of SOCS1 at steady state, of which 181 proteins were significantly 
modulated (p <0.05) by at least 2-fold. These proteins included novel targets proteins 
regulated by SOCS1. The pathways involved by these proteins were determined using 
the STRING database, and the ubiquitin and the proteasome pathways were found to be 
differentially regulated by SOCS1. Our results imply differential regulation of the ubiquitin/
proteasome pathway components by SOCS1 in HCC.

P18 - Sabrina Bouchard
Université de Sherbrooke, Sherbrooke

URINE PROTEOMICS: Towards the discovery of potent biomarkers for early diagnosis of 
bladder cancer 

Contributing Authors: Claudio Jeldres, Francois-Michel Boisvert and Martin Bisaillon
Abstract: Background: Bladder cancer (BCa) is the fifth most common cancer in Canada, 
resulting in almost 9,000 new BCa diagnosis each year. Cystoscopy, an expensive and 
invasive technique, is the main detection method for BCa, making it the most expensive 
cancer to treat. Despite numerous clinical trials, no potent, non-invasive and low-cost 
detection method has been successful to replace cystoscopy, underlining the need 
to develop new detection methods for early diagnosis. This project aims at identifying 
significant dysregulations in the urinary proteome between normal and cancer patients 
of different stages and grades using mass spectrometry. The resulting data will serve 
a clinical application consisting in targeting novel molecular biomarkers detected in 
urine for BCa early diagnosis. Methods: Urine samples from 67 different patients were 
collected, concentrated and purified in order to extract their protein content before 
protein identification using nanoLC-MS/MS. Protein levels were identified and quantified 
by Label-Free Quantification (LFQ) and compared between each condition. Potential 
biomarker candidates should be over- or under-expressed by a Log2 fold-change of 2 
with a p<0.05.   Results: Several proteins showed a significant dysregulation between the 
normal and cancer cohort such as SOD2, CST4, IGHV3-13, TPT1 and CROCC. ROC curves 
have been performed to show their level of sensitivity and specificity towards cancer 
detection. Conclusion: Our results identified several potential biomarkers that will be 
further validated by increasing the sample size, as well as through other approaches more 
suitable for development of diagnosis tests.
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P19 - Marie Brunet
Université de Sherbrooke, Sherbrooke

The noise of silence: ALS-linked FUS synonymous mutations alter an overlapping open 
reading frame, which is responsible for pathological hallmarks

Contributing Authors: Jacques JF, Roucou X

Abstract: FUS mutations have been linked to neurodegenerative diseases, such as 
Amyotrophic Lateral Sclerosis (ALS). From large-scale proteomic analyses, we recently 
identified FUS as a dual-coding gene. The novel protein, altFUS, is encoded in an alternative 
open reading frame overlapping the FUS CDS and cooperates with FUS to induce ALS 
pathological hallmarks, such as mitochondrial dysfunction and TDP-43 aggregates. Most 
known ALS-linked mutations are in FUS C-terminal, and do not alter altFUS. However, 
single nucleotide variants (SNVs) leading to FUS synonymous mutations are filtered out 
early in analyses as deemed insignificant, unless they alter a splicing site.
      From all ALS-associated SNVs leading to FUS synonymous mutations, 60% clustered 
on altFUS genomic locus. From these, we selected 4 altFUS mutations for further analyses 
based on minor allelic frequency, conservation, and protein domain prediction. All 
mutants exacerbated the accumulation of TDP-43 aggregates compared to wild-type 
altFUS, and mutants A38V and A46V drastically increased mitochondrial fragmentation. 
Differentially SILAC-labelled cells were transfected with altFUS wild-type, A38V or A46V 
mutants to identify protein-protein interaction differences by affinity-purification mass 
spectrometry. Functional annotation of differential protein interactions highlighted in 
both altFUS mutants a loss of proteins involved in the regulation of the stress response 
and the ubiquitin-dependent catabolic process.
      Thus, FUS is a double-edge genetic driver of ALS and functional characterization of 
wild-type and mutant altFUS proteins will further our understanding of ALS pathology. 
These findings serve as proof-of-concept for the need to use deeper annotations to bridge 
genomics and proteomics, and to better listen to “silent” mutations.

P20 - Anais Chauvin
Department of Anatomy and Cell Biology, Université de Sherbrooke, Sherbrooke

A proteomic analysis of chemoresistance development reveals novel biomarkers in 
rectal cancer

Contributing Authors: Chang-Shu Wang2, Sameh Geha3, Perrine Garde-Granger3, Francois-
Michel Boisvert1

1. Department of Anatomy and Cell Biology, Université de Sherbrooke.
2. Department of Nuclear Medicine and Radiobiology, Université de Sherbrooke.
3. Department of Pathology, Université de Sherbrooke.

Abstract: Neoadjuvant radio-chemotherapy (NRCT) with 5-FU is the current standard 
care for patients with locally advanced rectal cancer (LARC). Patients are often diagnosed 
with late tumor completely invading the rectal wall and/or with regional lymph node 
invasion. In these cases, the standard treatment is radiotherapy with concomitant 
chemotherapy with 5-FU prior to surgery. Among patients receiving this treatment, 30% 
do not respond favourably. Considering the severe secondary effects, there is a strong 
incentive to be able to predict the outcome of this treatment. Our aim is to understand 
this radio-chemoresistance and to identify predictive biomarkers of response to NRCT by 
investigating the protein profile in different colorectal cancer (CCR) models.
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      To understand radio-chemoresistance, we work with CCR cell lines sensitive and 
resistant to 5-FU. Using tandem mass tags (TMT), we studied proteomic changes in 
response to 5-FU and/or irradiation and identified several pathways that could be 
involved in radio-chemoresistance. Moreover, we completed the analysis of 83 human 
LARC biopsies and determined a proteomic signature representative of clinical outcomes. 
We identified several pathways and potential biomarkers that could be predictive of the 
outcome of the treatment. Among these potential biomarkers, we identified proteins 
involved in the regulation of apoptosis/necroptosis such as RIPK1, and proteins involved in 
the catabolism of 5-FU as DPYD. Overexpression of these two proteins in non-responders 
patients could participate in treatment resistance.
      Using different proteomic approaches, this study will identify new targets potentially 
involved in radio-chemoresistance and will establish a personalized approach to optimize 
the treatment of LARC.

P21 - Audrey-Ann Dumont
Université de Sherbrooke, Sherbrooke

Does p38a MAPK regulate the SRSF3 splicing factor’s functions by phosphorylation?

Contributing Authors: Lauralyne Dumont, Jonathan Berthiaume, Mannix Auger-Messier

Abstract: The MAPK p38 regulates many important aspects of the cardiac pathophysiology 
through unresolved mechanisms. Discovering its interactors to gain a better 
understanding of its actions in cells, as for kinases in general, is not a trivial endeavour. We 
hypothesized that the rapidly changing interactome of p38 MAPK could be resolved with 
high spatiotemporal resolution by performing an APEX2 proximity assay. We successfully 
identified p38’s interactome in its basal and activated states in primary cardiomyocytes. 
We discovered that activated p38a MAPK gets in close spatial environment of several 
proteins implicated in the spliceosome, many of which are regulators. Among these 
proteins, serine-arginine splicing factor3 (SRSF3) interacts strongly with the activated 
p38a considering its high intensity ratio (200-300x) compared to control. The SRSF3 and 
p38a interaction was also confirmed by co-immunoprecipitation. The localization of 
SRSF3 in basal state is mostly nuclear and SRSF3 accumulates in the cytoplasm after 
a sorbitol-induced osmotic stress or by overexpressing the constitutively active mutant 
MKK6. Functional alternative splicing assays were performed and further suggested that 
p38a modulates the splicing function of SRSF3. Although little is known about SRSF3’s 
biology in the heart, SR protein are well established to be highly phosphorylated at their 
serine-arginine rich region. Therefore, we are evaluating through mass spectrometry, 
in vitro phosphorylation assays, and mutagenesis if p38a modifies the phosphorylation 
status of SRSF3, a task that revealed to be challenging. A better understanding of this 
newly discovered p38 MAPK-SRSF3 signaling pathway might shed light on fundamental 
mechanisms at stake in the cardiac pathophysiology.

P22 - Alexis Gonneaud
Université de Sherbrooke, Sherbrooke

Genetic Deletion of HDAC1 and HDAC2 Disrupts Murine Intestinal and Enteroid 
Development

Contributing Authors: N. Turgeon, C. Jones, C. Couture F.M. Boisvert, F. Boudreau and C. 
Asselin
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Abstract: Homologous histone deacetylases HDAC1 and HDAC2 remove acetyl groups 
from histones and non-histone proteins. We have shown that specific intestinal epithelial 
cell (IEC) Hdac1 and Hdac2 deletion disrupts intestinal architecture and IEC differentiation, 
leading to chronic inflammation. To determine the IEC-intrinsic effect of HDAC1 and/or 
HDAC2, we have performed a proteome analysis with enriched murine jejunal IEC from 
villin-Cre Hdac1-/-;Hdac2-/- mice, and with Hdac1-/- or Hdac2-/- murine enteroids.
Methods: Proteins from Hdac1-/-;Hdac2-/- EDTA-enriched IEC  were labeled with isobaric 
chemical tags (TMT). Established Hdac1 or Hdac2 deleted cultured enteroids were grown in 
medium with or without SILAC. Labeled proteins were isolated for proteome quantification 
by mass spectrometry. Pathways were identified by bioinformatics approaches (DAVID, 
IPA).
Results: Translation, metabolic processes, chromatin assembly and antigen processing/
presentation were among the top biological processes modified in Hdac1/2-depleted IEC, 
with EIF2 signaling as top canonical pathway. Decreased goblet and Paneth cell protein 
and increased enterocyte protein expression were observed. Proteomic analysis of Hdac1 
or Hdac2 deleted enteroids proteins revealed common  (metabolic and oxido-reduction 
processes) or specific (chromatin processes, Hdac1-/-; environmental responses, Hdac2-/-
) top biological processes. Top canonical pathways included common (LPS/IL-1 mediated 
inhibition of RXR function), and specific (xenobiotic signaling, Hdac2-/- ; lipid metabolism, 
Hdac1-/-) pathways. Phenotypically, secretory intermediate Paneth and goblet cells were 
increased in both mutant enteroids.
Conclusion: HDAC1 and HDAC2 regulate similar and distinct intrinsic IEC protein 
expression programs, thereby indicating specific molecular functions in IEC. Selective 
HDAC1 or HDAC2 inhibition in IEC could affect the mucosal response to inflammation.

P23 - Sebastien Leblanc
Université de Sherbrooke, Sherbrooke

Proteins from alternative open reading frames are socialites

Contributing Authors: Jacques JF, Samandi S, Brunelle M, Brunet M, Scott MS, Roucou X

Abstract: Annotation of eukaryotic coding transcripts describe one coding sequence 
(CDS) flanked by two untranslated regions. Hence, genes are believed to code for a single 
canonical protein and its splicing derived isoforms. However, recent studies showing the 
expression and function of proteins from alternative open reading frames (altORFs) force 
us to reconsider this architecture. AltORFs are found upstream and downstream of the 
canonical CDS as well as overlapping it in a shifted frame, or in any frame of transcripts 
currently annotated as non-coding. To fill this gap in transcript annotations, we developed 
OpenProt, a public database that predicts altORFs and provides supporting evidence for 
their translation product (altProt).
      Here we present the re-analysis of a large dataset from a high throughput affinity 
purification mass spectrometry experiment. Identification of high confident protein 
interaction demonstrates that altProts are members of already well-known protein 
communities. Network topologies highlight altProts as connecting elements between 
protein groups with similar functional annotation. In addition, about 40% of detected 
altProts from ncRNAs originate from processed pseudogenes. Pseudogenes are copies of 
gene that are thought to have lost their functionality through accumulation of mutations. 
More than half of the pseudogene derived altProts interact with proteins from the parental 
gene, suggesting a functional cooperation between related proteins. We present examples 
of these discoveries while offering a framework for a more comprehensive approach to 
proteomic analyses.
      OpenProt allows a polycistronic annotation of eukaryotic genomes, recognizes the 
coding potential of pseudogenes, and enables the discovery of novel proteins in the 
human interactome.
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P24 - Alyson McKenna
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The role and mechanism of the DDB1/CUL4 ubiquitin ligase in regulating nucleolar 
functions

Contributing Authors: Marie-Line Dubois, Dominique Lévesque, Francois-Michel Boisvert

Abstract: Ubiquitylation is a post-translational modification that allows protein 
recognition by the proteasome, modulation of protein-protein interactions, as well 
as countless other functions. The addition of an ubiquitin to target proteins involves a 
cascade of three reactions, mediated by E1 activating enzymes, E2 conjugating enzymes 
and E3 being ligation enzymes that determines the specificity of the substrates. The CRLs 
(Cullin-RING E3 ubiquitin ligases), being the largest family of E3 ubiquitin ligase, assemble 
into functional multisubunit complexes using adaptors, Cullin scaffolds and RING-box 
proteins. One of these complexes, the CRL4, assembles with the DNA damage-binding 
protein 1 (DDB1). The specificity for the various protein targets for the CRL4 complex is 
directed by a family of adapter proteins responsible for target recognition called DCAF 
(DDB1/CUL4 associated factors).
      We cloned and characterized these 60 DCAFs based on their cellular localisation, 
their protein-protein interactions, as well as their degradation targets. This study has 
allowed us to elucidate new functions of the CLR4 complex and highlighted a subgroup 
of DCAFs being localised within the nucleolus, uncovering new ubiquitylation targets 
including nucleolar proteins. We confirmed the localization of the nucleolar DCAFs by 
immunofluorescence microscopy and biochemical fractionation, and validated some of 
the proteins targeted for ubiquitylation. 
      We believe that our study, which allowed us to elucidate new functions for the CLR4 
complex, identified ubiquitylation targets of known nucleolar proteins. Ultimately this 
will grant us with a deeper understanding of how certain functions of the nucleolus are 
regulated.

P25 - Caroline Normandin
Université de Sherbrooke, Sherbrooke

A Drosophila eye modifier screen identifies potential RAB21 GTPase Activating Protein

Contributing Authors: Steve Jean

Abstract: The membrane process of autophagy is intricately linked to vesicular 
trafficking events, and as such, multiple RAB GTPases have been involved in autophagy. 
RABs act as molecular switches and cycle between active and inactive forms. This cycle 
is controlled by Guanine Nucleotide Exchange Factors (GEFs) that catalyze the GDP to 
GTP exchange, while GTPase Activating Proteins (GAPs) potentiate the intrinsic GTPase 
activity of RABs, deactivating the RAB. Recent work identified RAB21 as a positive regulator 
of starvation-induced autophagy. Upon starvation, RAB21 is activated at early endosomes 
by a specific RAB21 GEF. Once activated, RAB21 regulates fusion of autophagosomes with 
lysosomes. After its activation by starvation, RAB21 activity decline to basal level within 
an hour. Hence, we hypothesized that a specific GAP was required for RAB21 inactivation. 
To discover a RAB21 GAP, we performed an eye modifier screen in drosophila. From this 
screen, we identified TBC1D25. We tested the ability of this GAP to interact with various 
RAB21 variants and found that TBC1D25 interacted preferentially with GTP-locked RAB21. 
Moreover, in cellulo experiments showed that the RAB21/TBC1D25 interaction was 
increased by starvation and that this interaction was dependent on TBC1D25 GAP activity. 
BRET (Bioluminescence Resonance Energy Transfer) assays suggested that TBC1D25
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modulates RAB21 activity. Moreover, overexpression of TBC1D25 in larval fat body 
decreased autophagic flux, similarly to RAB21 depletion. The link between RAB21 and 
TBC1D25 will be further investigated by mass spectrometry using APEX2 approach. These 
experiments will identify potential TBC1D25 partners will provide insights about how 
TBC1D25 regulates RAB21 in autophagy.

P26 - Lynda Agbo
CHU de Québec Research Center, Université Laval, Quebec

Proteomics investigation of bromodomains functional roles in SWI/SNF complexes

Contributing Authors: Jérémy Loehr, Jean-Philippe Lambert

Abstract: Epigenetic regulators, proteins whose functions are to organize and regulate 
gene transcription, are commonly altered in human diseases and cancers. Notably, the 
SWI/SNF chromatin remodeling complexes are among the most commonly mutated 
protein complexes in human cancers with ~20% of cancer patients possessing at least 
one subunit affected. SWI/SNF complexes are large, multi-subunits ATP-dependent 
chromatin remodeling complexes with key roles in establishing transcriptional programs 
and chromatin structure. To do so, SWI/SNF complexes possess numerous subunits with 
DNA and protein binding domains such as bromodomain (BRD). BRDs are the main reader 
of acetyl-lysine (Kac) and have recently emerged as promising therapeutic targets for 
small molecules. One key distinguishing feature of SWI/SNF complexes is the capacity to 
include or exclude BRD-containing subunits. As such we sought to uncover the functional 
roles of the six SWI/SNF subunits possessing a BRD. Toward this goal, we systematically 
map the interactome of each BRD-containing protein using two complementary 
techniques, affinity purification (AP) and proximity biotinylation (BioID) coupled to mass 
spectrometry (MS). We will report these findings which expand upon recent findings 
cataloging the BAF, PBAF and ncBAF SWI/SNF complexes. Additionally, we will discuss 
our recent efforts employing CRISPR/Cas9 genome editing to explore how the ablation of 
a given BRD-containing SWI/SNF subunits is impacting the remainder of the complexes. 
Our efforts have highlighted therapeutic opportunities that arise from alterations to SWI/
SNF complexes subunits which we are currently investigating.

P27 - Angel Cisneros
Université Laval, Quebec

The role of structural pleiotropy and regulatory evolution in the retention of heteromers 
of paralogs

Contributing Authors: Axelle Marchant1, Alexandre K. Dube1, Isabelle Gagnon-Arsenault1, 
Diana Ascencio1, Honey A. Jain2, Simon Aube1, Chris Eberlein1, Daniel Evans-Yamamoto3, 
Nozomu Yachie3, Christian R. Landry1

1. Université Laval. 2. Birla Institute of Technology and Sciences - Pilani. 3. University of 
Tokyo

Abstract: Paralogous proteins often arise from the duplication of genes encoding 
homomeric proteins. Such events lead to the formation of homomers and heteromers, thus 
creating new complexes after a single duplication event. We exhaustively characterize 
this phenomenon using the budding yeast protein-protein interaction network. We 
observe that heteromerizing paralogs are very frequent and less functionally diverged 
than non-heteromerizing ones, raising the possibility that heteromerization prevents
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functional divergence. Using in silico evolution, we show that for homomers and 
heteromers that share binding interfaces, mutations in one paralog have pleiotropic effects 
on the homomer and the heteromer, affecting both paralogous proteins at the same time 
and resulting in highly correlated responses to selection. As a result, heteromerization 
could be preserved indirectly due to negative selection for the maintenance of homomers. 
By integrating data on gene expression and protein localization, we find that paralogs can 
overcome the obstacle of structural pleiotropy and develop functional divergence through 
regulatory evolution.

P28 - Pata-Eting Kougnassoukou Tchara
Department of Molecular Medicine, Cancer Research Centre, Université Laval, CHU de 
Québec Research Center, Quebec

Using proximity biotinylation at defined genomic locus to investigate the scaffolding 
roles of bromodomain containing proteins

Contributing Authors: Jérémy Loehr, Jean-Philippe Lambert

Abstract: Lysine acetylation (K-Ac) is a post-translational modification found at 
very high stoichiometric levels on histone proteins as well as on thousands of other 
proteins. Acetylation of lysines’ side-chains neutralizes their positive charge, resulting 
in a weakened electrostatic interaction between histones and negatively charged DNA. 
Importantly, K-Ac can act as a docking site for bromodomains (BRD), the major protein 
interaction module known to associate specifically with K-Ac. The human genome 
encodes 61 BRD modules found on 42 proteins. The main role of BRD-containing proteins 
identified to date is the regulation of transcription by RNA polymerase II (RNAPII). 
Transcription of RNAPII-dependent genes requires the ordered, regulated activity of an 
array of protein complexes in addition to BRD-containing proteins. To investigate the 
scaffolding roles of BRD-containing proteins at specific genes, we are combining recent 
advances in gene targeting with proximity biotinylation to survey proteins residing on 
specific genomic loci. More specifically, we are employing a genome targeting vector 
where a catalytically inactive “dead” Cas9 (dCas9) accommodating a small guide RNA 
(gRNA) is fused to either an engineered peroxidase (APEX2) or promiscuous mutant biotin 
ligase (TurboID). These constructs can rapidly generate a cloud of activated biotin in vivo 
thus covalently marking proteins in their close proximity allowing for their purifications 
with streptavidin beads and quantification using mass spectrometry. Here, we will present 
the initial characterization of these systems in HEK293 and K562 cells.

P29 - Joelle Rancourt
Université du Québec à Trois-Rivières (UQTR), Trois-Rivières

Impact of pathogen infection on plant nuclear pore complexes

Abstract: The nuclear pore complex contains approximatively thirty different proteins, 
named nucleoporins, which are present in multiple copies. Its main function is to mediate 
the exchange between the nucleus and the cytosol. Recent studies have indicated that 
the nuclear pore complex from plant cells is implicated in several other functions like 
mitosis, regulation of gene expression and many more. But, what about an implication in 
host-pathogen interactions? It has been shown that various pathogens such as HIV and 
the hepatitis B virus affect their host’s nuclear pores to facilitate the infection process. 
However, this subject has never been investigated in plants. This led us to check if 
pathogen infection and/or the immune response have an impact on plant nuclear pore 
complexes. To test this hypothesis, we first inoculated leaves from Arabidopsis thaliana 
with a plant virus or triggered the plant immune response via hormonal signaling.
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To facilitate the monitoring of the infection, a virus expressing the green fluorescent 
protein (GFP) is used. We then purified the nuclei from the treated leaves. To optimize 
the purification protocol, we used transgenic lines expressing the nucleoporin RAE1 
linked to GFP. We were able to obtain isolated nuclei with an intact nuclear envelope, as 
observed by confocal microscopy. We sent the purified nuclei to be analysed by mass 
spectrometry and almost all of the different nucleoporins were detected. The next step 
will be to qualitatively and quantitatively compare the nucleoporins from healthy, infected 
and defense-induced leaves.

P30 - Ingrid Sânchez
Université du Québec à Trois-Rivières (UQTR), Trois-Rivières

Identification and characterization of the nucleopore complex in different specific cell 
lines in Arabidopsis thaliana

Contributing Authors: Teura Barff, Joelle Rancourt, Hugo Germain

Abstract: The evolution of an intracellular, membrane-enclosed organelles that create 
specialized reaction compartments distinguishes eukaryotes from prokaryotes and 
enables eukaryotes to adopt a more multicellular complexity. The nuclear envelope 
(NE), a double membrane structure, confines most of the cell’s genetic material inside 
the nucleus. This semi-permeable structure allows the flow of small molecules while 
controlling the passage of macromolecules through nucleopore complexes (NPC).  These 
are cylindrically shaped protein assemblies with over 400 subunits that connect the outer 
and inner nuclear membranes via sharply curved sections of pore membranes. How are 
the cells able to mediate and modulate this trafficking of molecules? In recent years, 
research in yeast and mice have deepened into understanding this system of selection 
and the passage of elements both inside and outside the cell nucleus. Even though new 
knowledge towards this subject has been obtained, there is still much more to know about 
the complexity and specificity of the NPC, especially in plants. In this work, we will use 
Arabidopsis thaliana as a model organism to study the structure of the NPC. Since this 
is an essential site of signaling and active regulation of gene expression, we will use 
different plant type-specific cells to study how the possible distinct protein organization 
of this complex is responsible for the diverse responses in each cell type in plants.

P31 - Andrew Macklin
University Health Network, University of Toronto

Characterization of the post-digital rectal examination urinary proteome

Contributing Authors: Amanda Khoo1, Katharina Fritsch1, Dr. O. John Semmes2, Dr. Julius 
Nyalwidhe2, Dr. Paul Boutros3, Dr. Stanley Liu4, Dr. Thomas Kislinger1

1. University Health Network, University of Toronto. 2. Eastern Virginia Medical School. 3. 
University of California Los Angeles. 4. Sunnybrook Health Sciences Centre.

Abstract: The global incidence of prostate cancer (PCa) is steadily increasing and the 
ability to distinguish men harbouring aggressive, quickly-metastasizing subtypes from 
the more common, indolent diagnoses remains an unmet challenge. Following a digital 
rectal examination, urine (pDRE-urine) contains expressed prostatic secretions (EPS) 
which are a rich source of potential biomarkers reflecting the organ’s physiological state 
and provides a non-invasive diagnostic alternative to tissue biopsy. In this study, the 
MStern method was used to interrogate a large cohort of pDRE-urine samples and
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provided a comprehensive view of this untapped proteome. The cohort consisted of 100 
pDRE-urine samples from PCa patients belonging to the entire spectrum of risk groups. 
Twenty supplemental control samples from men diagnosed with benign prostatic 
hyperplasia (BPH), and another twenty men with negative tissue biopsy results generated 
PCa specificity. Additionally, three patients underwent longitudinal pDRE-urine collection 
to establish proteomic stability and eight patients provided urine samples before and 
after DRE to evaluate prostate specificity. Overall, LC-MS label-free quantitative data was 
catalogued for 2961 protein groups across 162 samples and provided a snapshot of the 
current abilities of proteomics technologies when coupled with MStern. More importantly, 
this dataset adds to our group’s growing number of overlapping tissue and liquid biopsy 
datasets to further advance PCa risk stratification, limit unnecessary over-treatment, and 
improve survival rates through proteomic signatures.

P32 - Amanda Lorentzian
Department of Cell and Developmental Biology at the University of British Columbia, 
Vancouver

A Targeted Proteogenomics Approach to Improve Treatment Selection for Pediatric 
Cancers

Contributing Authors: Gregor S.D. Reid2, Chinten James Lim2, Christopher A. Maxwell1, 
Philipp F. Lange3

1. Department of Cell and Developmental Biology at the University of British Columbia, 
Vancouver
2. Department of Pediatrics at the University of British Columbia and Michael Cuccione 
Cancer Research Program at BC Children’s Hospital
3. Department of Pathology and Lab Medicine at the University of British Columbia and 
Michael Cuccione Cancer Research Program at BC Children’s Hospital

Abstract: Pediatric cancers are exceedingly complex and diverse, leading to several 
differences in how individual tumors form, progress and respond to treatment. 
Understanding the genetic and proteomic landscape of pediatric cancers is essential to 
the identification of suitable targeted therapies. There are well established genomics and 
transcriptomics pipelines for the identification of variants, however it remains difficult to 
determine the consequences of these variations on the proteins and pathways targeted 
by drugs. Our approach is to combine targeted genetic sequencing with global targeted 
mass-spectrometry to characterize the mutation and protein expression profiles of 
pediatric biopsies at initial diagnosis and relapse. We hypothesize that our proteogenomic 
approach may allow for better identification and stratification of target-drug pairs for 
treatment as it not only identifies the relevant mutation but also validates the status 
of the protein targeted by the drug. We first compare different targeted methods; data-
independent acquisition and a new global targeting approach recently published by 
the Mann lab (2018) utilizing Maxquant.Live. To optimize and compare the two targeted 
approaches to DDA, we used synthesized heavy-labelled phosphopeptides, and their 
non-phosphorylated counterparts, spiked into lysates from cell lines and patient-derived 
xenograft expanded leukemia blasts. Next, we designed a pool of 126 synthesized peptides 
to incorporate the variants detected by genome sequencing of pediatric leukemias to 
confirm genetic variations at the protein level. Here we discuss design, evaluation and 
the utility of a global-targeted approach to confirm genome level variations and provide a 
comprehensive snapshot of downstream signaling pathways.
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Abstract: Protein N termini define different proteoforms arising from limited proteolytic 
processing, alternative translation initiation and co- or post-translational N-terminal 
modification. Abnormal proteolytic processing, catalyzed and driven by deregulated 
proteases, influences cellular regulation and signaling in most malignancies. Therefore, 
proteases are considered promising drug targets and proteolytic proteoforms may be 
used as clinical biomarkers. Currently, protein termini are commonly used to identify 
proteolytic proteoforms and monitor proteolytic activities by following the occurrence 
and loss of protein termini. However, most N termini enrichment techniques require 
relatively large amounts of starting material in the range of several hundred micrograms 
to milligrams proteins which is not feasible for clinical biopsies, particularly from pediatric 
patients, for comprehensive N terminome analysis. Hence, there is a necessity to improve 
the sample handling strategy to enable N terminome analysis of limited clinical samples. 
Here we present the development of a new negative-selection protocol termed High-
efficiency Undecanal-based N Termini EnRichment (HUNTER). With this approach, we 
have identified ~1,000 N termini from 10,000 HeLa cells (2µg of protein lysate) in one hour 
of LC-MS/MS analysis time or >5,000 N termini from 200µg of protein lysate using high-
pH pre-fractionation. HUNTER is easily automated on liquid handling systems increasing 
data reproducibility. We show application of HUNTER to sorted human immune cells, 
subcellular compartments, and plasma from pediatric cancer patients to identify distinct 
N-terminal profiles. In summary, HUNTER is an alternative N termini enrichment method 
for microscale N terminome analysis with demonstrated benefits in handling rare and 
precious clinical samples. 
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Abstract: Heat stress triggers the formation of protein and RNA condensates, known 
as stress granules, which store non-translating mRNA and stalled translation initiation 
complexes. To gain a better understanding of stress granules, we identified yeast proteins 
that sediment after heat shock in a systems-level proteomic study. Heat-regulated proteins 
in Saccharomyces cerevisiae are biased toward a subset of abundant proteins that are 
significantly enriched in intrinsically disordered regions (IDRs). The localization to stress 
granules of over 80 of these heat-regulated proteins was confirmed using microscopy, 
including 32 proteins that were not known previously to localize to these compartments. 
We find that IDRs of several identified components are sufficient to mediate stress granule 
recruitment. Moreover, the diffusive exchange of IDRs within stress granules can be highly 
dynamic while other components remain immobile. Lastly, we showed that in the case of 
the Ubp3 deubiquitinase the IDR is also critical for SG formation. This work confirms that 
IDRs play an important role in cellular compartmentalization upon stress.
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Abstract: Doublecortin (DCX) is a microtubule-associated protein (MAP) that regulates 
microtubule structure and function in the neuronal cells in early brain development 
stages. Certain mutations in the DCX encoding gene result in lissencephaly or double 
cortex syndrome, but the structure-function properties of these mutations are poorly 
understood. DCX consists of a tandem repeat of doublecortin-like (DC) domains, called 
N-DC and C-DC, a linker region and a Serine/Proline rich C-terminal tail. Studies on the 
MT-DCX interaction by cryo-EM show that DCX binds to MT at the corner of four tubulin 
dimers, however, the density attributed to DCX in the EM structures represents only one of 
the DC domains. Considering the low-resolution of acquired EM maps and the similarity of 
DC domains, a confident identification of the interacting DC domain is still under debate. 
Here we set out to investigate the interaction of MT-DCX through crosslinking-mass 
spectrometry (XL-MS) applied to the complex. Protein complexes were digested and 
analyzed by NanoLC-MS/MS, followed by data analysis using the Mass Spec Studio. The 
crosslinked sites were used as restraints to guide interaction modeling in the Integrative 
Modeling Platform (IMP). Our results confirm the location of binding on the microtubule 
lattice, but reveal that DCX interacts mainly through C-DC rather than N-DC. 

P36 - Jennifer Geddes-McAlister
University of Guelph, Guelph

Dynamic proteomic profiling of the Salmonella-host interplay reveals new modes of 
action for known and novel virulence factors

Contributing Authors: Stefanie Vogt2, Jennifer Rowland2, Sarah Woodward2, Lilianne Gee1, 
Arjun Sukumaran1, Baerbel Raupach3, Brett Finlay2, Felix Meissner3,

1. University of Guelph, Guelph. 2. University of British Columbia, Vancouver, BC. 3. Max 
Planck Institute for Infectious Biology, Berlin, Germany.

59



Abstract: Intracellular bacterial pathogens have evolved sophisticated strategies 
including the secretion of virulence factors to interfere with host cell functions and to 
perturb immune responses. However, interplay between the host and pathogen at the 
protein level in the context of infection has not been systematically investigated. Our 
“infectome” analysis aims to identify previously undescribed proteins involved in bacterial 
virulence and host immune defense, representing an opportunity to elucidate molecular 
mechanisms of host-pathogen interplay during disease.
      Here, we investigate the host-pathogen interplay between the pathogenic bacteria, 
Salmonella enterica serovar Typhimurium, and primary macrophages. We performed 
quantitative proteomics of the host cells infected with wild-type (SL1344) or the type 
3 secretion system (T3SS) mutant strains (Dspi-1 and Dspi-2) in single runs using high 
resolution mass spectrometry on a Quadrupole Orbitrap instrument.
Our results provide a comprehensive and dynamic view of both pathogen and host proteins 
during infection. In the host cells, we observed the upregulation of proinflammatory 
and lysosomal proteins, representing host defense mechanisms to initiate immune 
responses and combat bacterial invasion. For S. Typhimurium, integration of proteome 
and infectome data identified eight proteins not encoded on SPI-1 or SPI-2 as being co-
regulated with known virulence factors, suggesting a co-functional role in virulence 
and infection. Additionally, murine model competitive index assays revealed virulence-
associated phenotypes of five proteins and defined their roles in bacterial cell regulation 
and their impact on the host proteome.
      We provide an innovative strategy for profiling infection from dual perspectives in a 
single assay and characterizing novel virulence factors.
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The effect of zinc availability on the proteome, growth and morphology of Klebsiella 
pneumoniae
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Abstract: Microbial organisms encounter a variety of environmental conditions 
including changes to metal ion availability. Metals ions play an important role in many 
biological processes for growth and survival. As such, microbes will alter their cellular 
protein regulation and secretion patterns to changing environmental conditions. This 
study focuses on Klebsiella pneumoniae, an opportunistic bacterium responsible for 
nosocomial infections and by using K. pneumoniae, we aim to determine how a nutrient-
limited environment (e.g. zinc) modulates the cellular proteome and secretome of the 
bacteria. K. pneumoniae strain 52145 (WT) was grown under zinc-limited and zinc-
replete (+10 µM zinc) conditions prior to proteome and secretome analysis. Samples were 
measured over a 60-minute gradient on a Hybrid Orbitrap-Quadrupole Mass Spectrometer. 
Raw data files were processed using MaxQuant and data analysis, statistical processing, 
and visualization was performed in Perseus. We identified 2,380 proteins from the total 
cellular proteome (i.e. cell pellet) and 246 secreted proteins, representing the deepest 
proteome of K. pneumoniae to date. A principal component analysis (PCA) of our data 
showed the largest separating component between the samples to be associated with 
the zinc treatment. Statistical analysis using a Student’s t-test (p-value < 0.05, FDR = 
0.05) identified 19 proteins from the total cellular proteome and 21 secreted proteins that 
were noted as significantly different. Characterization of candidate proteins is currently 
underway. Two candidates, hutC a histidine utilization repressor and chaB, a cation 
transport regulator have been selected for further analysis. 
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Abstract: Acute promyelocytic leukemia (APL) is a cancer of white blood cells 
characterized by the accumulation of immature granulocytes called promyelocytes. 
At the molecular level, the disease is caused by a chromosomal translocation of the 
RARa gene which, in the majority of cases, occurs reciprocally with the PML gene. This 
translocation event leads to the expression of the PML/RARa fusion protein. One of the 
therapeutic agents used to treat this leukemia is arsenic trioxide (As2O3). Despite the 
fact that its effectiveness in treating the disease is proven, the molecular mechanisms 
through which As2O3 exert its action are not fully characterized though they involve 
the SUMOylation of PML and the degradation of the PML/RARa oncoprotein. Because 
PML is hyper-SUMOylated upon As2O3 treatment, this suggests that other proteins may 
also exhibit changes in their post-translational modifications. To profile changes in 
protein SUMOylation and ubiquitylation, we performed large-scale proteomic analyses 
on HEK293 cells following As2O3 treatment. Our analyses revealed that 148 proteins 
showed significant changes in SUMOylation, including several proteins that are known 
substrates of caspase-3. These observations suggest a possible interplay taking place 
between SUMOylation and caspase activity. We surmised that SUMOylation of caspase-3 
substrates, such as PARP1, may protect them from proteolytic cleavage, and could mediate 
cell fate. By using chemical assays and immunoblotting, we confirmed that SUMOylation 
of PARP1 prevent its caspase-mediated cleavage. Altogether, our data uncovered a new 
mechanism by which SUMOylation renders substrates resistant to cleavage by apoptotic 
caspases.
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Abstract: Identification of bacterial species in biological samples is essential to many 
applications in food safety, health, and environment.  Low cost and fast MALDI-TOF MS 
technology is a method of choice for bacterial identification. However, it has several 
drawbacks: it requires a long step of bacterial culture (24h), it has a low specificity and is 
not quantitative. 
We have developed a new approach for bacterial identification in clinical samples using LC-
MSMS peptide signature. First, deep proteome coverage of bacteria of interest is performed 
in Data Independent Acquisition (DIA) mode. Then, Machine Learning algorithms are 
applied to define peptides the most susceptible to distinguish each bacterial species from 
the others. Finally, validation of this peptide signature is done in targeted proteomics. This 
method, which allows the bacterial identification in less than 4h, has been applied to 15 
species representing more than 90% of all Urinary Tract Infections (UTIs).
More than 23000 peptides in 200 samples were quantified by DIA and analyzed by Machine 
Learning algorithms to identify a signature of 85 peptides and build prediction models able 
to classify the 15 bacteria. This signature was validated for its use in clinical laboratories 
using targeted proteomic strategies. 
The high efficiency of our method for bacterial identification in UTIs in a very short 
turnaround time demonstrates the power of modern proteomic in microbiology and will 
be extended in the future to other biological specimens and to bacteria having specific 
virulences or resistances.
(For Research Use Only) 
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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 peptide-spectrum matches. 
Such an assessment is typically performed by machine learning-based algorithms, 
such as PeptideProphet (Nesvizhskii et al, 2003) or Percolator (KÃ¤ll 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 protein-protein 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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Abstract: While mass spectrometry-based proteomics identifies a large number 
of proteins in complex biological samples, it still lacks sensitivity in detecting low 
abundance proteins, which may play vital roles in the cell. Improving our ability to identify 
such proteins is essential to provide a better understanding of cellular mechanisms. As 
the computational identification of proteins typically takes place after mass spectrometry 
data acquisition, many proteins are analyzed in excess than what is necessary for a 
confident identification. This is especially true for abundant proteins, while little to no 
data is acquired for low abundance proteins, hindering their identification. While real-
time mass spectrometry analysis tools such as MaxQuant.Live have been proposed, no 
approach assesses protein identification during mass spectrometry data acquisition. To 
improve protein identification sensitivity, we introduce a machine learning classifier 
that assesses protein identification reliability on the fly, during mass spectrometry 
analysis. Our method excludes from further analysis peptides associated with proteins 
deemed confidently identified in real-time, saving mass spectrometry resources for 
lower abundance proteins. In silico simulations of our algorithm execution during mass 
spectrometry data acquisition on a HEK293 cell lysate shows an average of 12.7% of mass 
spectrometry resources can be saved with only a 2.8% drop in protein identification 
sensitivity. These saved mass spectrometry resources can therefore be used to acquire 
data to identify proteins that would remain undetected in a traditional analysis. Overall, 
our approach will provide a more comprehensive characterization of proteomes and a 
better understanding of the biology of samples analyzed with mass spectrometry.
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Abstract: Upon diagnosis, prostate cancer patients are stratified based on recurrence 
risk. Intraductal carcinoma (IDC) is a tumour growth into pre-existing prostate ducts that 
has been associated with recurrence. Nevertheless, IDC status is not yet used in prostate 
cancer treatment algorithms, since reliable IDC biomarkers are lacking. The major 
challenge in identifying biomarkers for IDC is that it accounts for a very small portion of 
the tumour, yielding small protein volumes. Standard proteomics approaches therefore 
often fail to detect most proteins that are IDC specific. An alternative is to use imaging 
mass spectrometry (IMS), where proteins are analyzed in situ in a sample and are
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identified and quantified independently at each site. Herein, we investigated human 
prostate tumours with and without IDC using MALDI IMS to characterize their proteomics 
differences. We also built a computational and statistical pipeline to identify peptides 
that are differentially expressed in those samples. The IMS intensity measurements were 
smoothed, normalized and peaks were picked according to a stringent threshold of signal 
to noise ratio. Outlier peptide intensity measurements were eliminated using the Rosner’s 
outlier test. Our statistical approach then identified 543 peptides that are differentially 
expressed in IDC samples (adjusted p-value < 0.001 and fold-change > 2 or < 0.5). These 
peptides can be used to build a supervised learning classifier predicting the IDC status of 
a tumour. Finally, our approach has the potential to identify biomarkers for the accurate 
diagnosis of prostate cancer with IDC and therefore improve our precision medicine 
capabilities for prostate cancer.
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Identification of differentially expressed biological processes in breast cancer using 
protein-protein interaction-guided functional enrichment analysis.
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Abstract: Quantitative proteomics studies are often used to identify differentially 
expressed proteins in different experimental conditions. Functional enrichment 
analyses can then identify the biological processes that are significantly overrepresented 
among these differentially expressed proteins. Nevertheless, a biological process may 
be dysregulated in a condition, while its proteins may not be individually significantly 
differentially expressed. For example, if most members of a biological process are only 
slightly down-regulated in a given condition, the approach described above will probably 
not detect the dysregulated process that may be of importance. Approaches such as 
GSEA have been proposed to tackle this issue by analyzing the distribution of a biological 
process in a rank-ordered list of genes. However, GSEA tends to report large amounts of 
differentially expressed processes complicating downstream analyses. We, therefore, 
present a novel graph theory-based functional enrichment method using protein-protein 
interaction networks for the identification of differentially expressed biological processes 
in quantitative proteomics analyses of different experimental conditions. Briefly, our 
approach detects Gene Ontology annotations that are both significantly clustered in a 
protein-protein interaction network and differentially expressed across the conditions, 
thereby restricting the biological processes reported to those with the greatest biological 
interest. Our method was applied to a quantitative proteomics analysis of breast cancer 
subtypes and identified Gene Ontology annotations that are both differentially expressed 
between breast cancer subtypes and clustered in the BioGRID protein-protein interaction 
network. Overall, our computational approach will improve our ability to characterize 
quantitative proteomics datasets and provide a better understanding of dysregulated 
mechanisms under different conditions.
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Abstract: Characterizing protein-protein interactions in a biological sample is crucial 
for understanding the biological mechanisms that govern a studied organism. Affinity 
purification coupled to mass spectrometry has demonstrated its ability to identify protein-
protein interactions in a variety of systems, including yeast and human cell cultures. 
However, such an approach typically detects numerous false-positive protein-protein 
interactions due to contaminant non-specific binding. Several methods, combining 
experimental negative controls and computational modeling, have been proposed to 
effectively filter out such false-positive interactions. Nevertheless, the majority of these 
techniques cannot be directly applied to certain types of biological samples, including 
human plasma, based on the difficulty of performing negative controls with protein 
antibody purification. Herein, we propose a novel experimental and computational 
pipeline to investigate protein-protein interactions taking place in human plasma. Our 
approach uses an unsupervised learning algorithm to build a set of negative controls from 
a collection of protein antibodies either targeting proteins known not to be in human 
plasma or failing to purify their targets. Using these negative controls, our method then 
uses a supervised learning technique to discriminate protein-protein interactions from 
non-specific antibody binding of plasma proteins in antibody purifications where the 
target is indeed detected. Our linear discriminant analysis identified with high confidence 
plasma protein-protein interactions for circulating proteins, such as CNDP1, KLK6, and 
SNCA1. Finally, our novel approach lays the groundwork to enable the investigation of 
protein-protein interactions in human plasma and to provide a better understanding of 
the role and functionality played by circulating proteins.

P45 - Katharina Fritsch
University of Toronto, Toronto

Proteomics Panorama of Prostate Proximal Fluids

Contributing Authors: Thomas Kislinger1, Stanley Liu2, Paul C. Boutros3, Julius O. 
Nyalwidhe4, John O. Semmes4, Mathieu Lavallee5, Ankit Sinha6,  Amanda Khoo6, Lydia Liu6, 
Andrew Macklin1, Vladimir Ignatchenko1, Natalie Kurganovs1, 

1. Princess Margaret Cancer Center. 2. Sunnybrook Health Sciences Center. 3. OICR. 4. 
Eastern Virginia Medical School. 5. University of Ottawa. 6. University of Toronto

Abstract: Prostate Cancer is the most common non-skin cancer in Canadian men. 
Diagnostic and prognostic factors assigned based on pre-treatment prostate specific 
antigen levels in serum, the clinical T-category, and grade of needle biopsy stratify 
patients into riskgroups which assist in selecting treatment. Low-risk patients are often 
placed on active surveillance (AS) with no immediate treatment, but cancer progression 
is monitored over time. Intermediate and high-risk patients are treated by surgery/radio-
therapy, surgery/adjuvant chemotherapy or hormone therapy, respectively. Current 
diagnostic factors are inaccurate to predict outcome, resulting in over-/undertreatment of 
many men. Men on AS are required to undergo repeated needle biopsies, subjecting them 
to associated risks. A pressing need in prostate cancer management is the development of 
improved prognostic factors that enable follow-up of men with low-risk disease in a non-
invasive manner. Direct expressed prostatic secretions (direct EPS) are highly enriched 
in proteins secreted by the prostate and hence contain valuable information about the 
tissue’s biological state. Post digital rectal examination (DRE) urines contain prostatic 
proteins in urine and are of clinical use being easily obtained at diagnosis and during AS. 
We hypothesize that comparative proteomic profiling of a direct EPS cohort will identify 
prognostic protein signatures that can be detected in post-DRE urines to assist the clinical 
decision process. We developed a shotgun proteomics assay for high-throughput analyses 
and applied it to 148 clinically stratified EPS samples. We are now verifying putative 
biomarker signatures in EPS and will validate them using targeted proteomics assays in 
an independent post-DRE urine cohort.
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Abstract: Data-independent acquisition (DIA) has gained popularity due to its 
reproducibility and sensitivity in high-throughput proteomics studies. Combining DIA 
with trapped ion mobility spectrometry (TIMS) allows multiplexing of DIA windows in a 
single 100ms ion mobility separation of precursor ions by coupling DIA isolation windows 
to the precise ion mobility elution of the corresponding ions. Here, we present Mobi-DIK 
(Ion Mobility DIA Analysis Kit) a novel software capable of analyzing highly multiplexed 
diaPASEF data.
      Data generated with diaPASEF is high dimensional and highly multiplexed. The 
presented Mobi-DIK software is capable of splitting multiplexed scans automatically and 
perform targeted extraction with high efficiency. For analysis, Mobi-DIK automatically 
calibrates mass (non-linear), retention time (non-linear) and drift time (linear) between 
our assay library and experimental diaPASEF runs, achieving less than 1% deviation in 
drift time values. Targeted extraction using only the relevant ion mobility space increases 
signal to noise and rates of peptide identifications, while highly accurate reference drift 
times improve scoring of peaks and filter isobaric interferences. We show separation of 
isobaric compounds, increase in signal to noise and increased sensitivity directly through 
our analysis. Here, we report an 3-fold overall improvement of peptide identifications 
relative to DIA without ion mobility separation. Our Mobi-DIK software combining DIA 
with IM in a targeted platform is capable of quantifying 7000 proteins at 1% FDR in a 2 
hour analysis.
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Abstract: Fragile X syndrome (FXS) is the most common hereditary cause of intellectual 
disability and autistic spectrum disorder. The dynamic expansion of the CGG (n > 200) 
repeats in the 5 ‘ UTR of the FMR1 gene being at its origin. This phenomenon is ultimately 
reflected in a total or partial loss of expression of FMRP (Fragile X Mental Retardation 
Protein). FMRP is a ubiquitous RNA binding protein that is known to play a key role in the 
regulation of dendritic protein synthesis and synaptogenesis. Thus, both individuals with 
fragile X and FMR1 KO mice were found to have an unusually high number of dendritic 
spines of immature morphology along with upregulation of several signaling pathways 
such as PI3K/AKT/mTOR MAPK/ERK. These phenomena are the presume cause of defects 
in synaptic plasticity and the observed increased in protein synthesis in the hippocampus 
of the murine model. In fact, rescuing of the fragile X phenotype using drugs targeting 
these pathways has been associated with normalization of protein metabolism.
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All these observations point toward a subtle deregulated protein synthesis as being 
a FXS’s angular deficit. As opposed to whole cell extract, the less complex nascent 
proteome isolation is warranted to allow characterization of these deficits. We have 
accordingly undertaken studies of kinetics and characterization of this subproteome in 
peripheral blood mononuclear cells. By this approach, we hope to better understand the 
pathophysiogical basis of the absence of FMRP in FXS and the discovery of biomarkers 
that correlates with clinical findings and response to therapeutic drugs. 
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Abstract: Microglia are the resident macrophage-like cells of the brain and act as the first 
line defense in the CNS. Moreover, innate immune response and microglial activation are 
instrumental in the control of inflammation and uncontrolled microglial activation may 
lead to the development of inflammation-induced brain damage, yet in vivo molecular 
mechanisms mediating these events remain unclear. To better understand the molecular 
mechanisms involved in the microglial inflammatory response, we recently developed 
EDTA-purified ribosomes-associated nascent chains (EDTA-purified RANC) to enable 
cell-type specific profiling of protein synthesis using a CD11bprom-FLag/EGFP-Rpl10a 
transgenic mice. This method builds upon Translating Ribosome Affinity Purification 
(TRAP) methodology for the isolation of the stabilized polysome complex. Thus, a simple 
high affinity immunoprecipitation assay from brain homogenates following a standard 
lipopolysaccharide challenge will allow a pull down of the transcriptomes/proteomes from 
activated microglia cells. In fact, the combination of the TRAP and EDTA-purified RANC 
methods allows the purification of both ribosome-associated mRNAs and peptides, which 
were analyzed by microarray and liquid chromatography-tandem mass spectrometry (LC-
MS/MS) respectively.
      By using in vivo model-system for transcriptome/proteome profiling of microglia, we 
discovered a marked dissociation in microglia mRNA and protein molecular signatures 
following innate immune challenge. We found that the highly up-regulated polysome-
associated mRNAs are not translated. As mechanism, we discovered a selective 3â€™UTR-
mediated translational suppression of highly expressed mRNAs. Moreover, we identified 
a new role for SRSF3 as a master suppressor of highly up-regulated innate immune genes 
translation. This discovery may open new avenues for therapeutic modulation of innate 
immune response.

P49 - Clarisse Gotti-Barban
CHU de Québec - Université Laval Research Center, Quebec

Accurate benchmarking of acquisition parameters and data processing for Data 
Independent Acquisition analyses of proteomic samples

Contributing Authors: Florence Roux-Dalvai, Charles Joly Beauparlant, Arnaud Droit
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Abstract: Characterization of gene expression is essential to the comprehension of 
biological mechanisms. Within the past decades, omics strategies have been extraordinarly 
improved allowing the detection of thousands of transcrits/proteins in complex biological 
samples.
      Although transcriptomics is a wonderful methodology to reach low abundance 
expression, it has the inconvenient to not entirely reflecting the state of the cells since 
product half-life time or post-translational modifications are not taken into account. 
Proteomics approaches using mass spectrometry can bring this information, however, 
their gene expression coverage still remains lower that with transcriptomics.
      In order to go deeper into the proteome of complex biological samples, new strategies, 
called DIA (Data-Independent Acquisition) have been recently developed. However, these 
methods generate highly complex spectra and even if several computational tools have 
been developed, no consensus can be found in the literature neither for the acquisition 
parameters, nor for the processing of DIA data.
      In order, to better understand the effect of these parameters on the quality of the 
results, we have developed a strategy using a proteomic standard containing known 
concentrations of 48 human proteins (UPS1-Sigma) into a whole protein extract 
background of E.coli in various analysis pipelines (4 mass-window sizes, 4 softwares, 
with or without spectral library). Thus, we have been able to assess the ability of these 
pipelines to make a large proteome coverage without scarifying the reproducibility 
and quantification accuracy. Finally, our work will permit the deep analysis of complex 
proteomes in the best conditions for their integration to other omics data.

P50 - Kendra Furber
University of Northern British Columbia, Vancouver

The role of Sirtuin 2 in neurodevelopment: an integrated transcriptomic and proteomic 
approach

Contributing Authors: Kendra L Furber1,2, Merlin P. Thangaraj2, Katie Ovens3, Pia Jensen4, 
Adil J. Nazarali2, Martin R. Larsen4

1. Northern Medical Program, University of Northern British Columbia, Prince George, BC, 
Canada; 
2. College of Pharmacy and Nutrition 
3. Department of Computer Science, University of Saskatchewan, Saskatoon, SK, Canada; 
4. Department of Biochemistry and Molecular Biology, University of Southern Denmark, 
Odense, Demark.

Abstract: The NAD+-dependent deacetylase Sirtuin 2 (SIRT2) is highly expressed in 
myelinating glia, with expression levels being up-regulated during postnatal stages of 
central nervous system (CNS) development. Sirt2-/- mice display a delay in myelination 
compared to C57BL/6 background strain; however, the molecular function of SIRT2 in 
the CNS remains speculative. Parallel transcriptomic and proteomic strategies were 
employed to identify potential molecular targets of SIRT2. At postnatal day 15 (P15), 
RNA-seq analyses showed down-regulation of genes involved in nervous system 
development in Sirt2-/- mice including GO enrichment terms such as cell proliferation, 
cell differentiation, cell projection organization and cell-cell adhesion. To provide further 
insight into potential protein targets directly modified by SIRT2 deacetylase activity, 
global immuno-based enrichment methods coupled with TMT labelling was used for 
quantification of acetyl-lysine containing peptides from cortical brain tissue at P1, P7, P15, 
P21 and P150. An increased abundance ratio of acetylated peptides from Sirt2-/- compared 
to wildtype represent potential SIRT2 targets. A greater number of protein targets involved 
in nucleosome assembly were identified in early stages of development, whereas protein 
targets involved cell morphogenesis, cytoskeletal organization and vesicle-mediated 
transport were identified at later stages and in adulthood.
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Targets specifically associated with the myelin sheath included myelin proteolipid 
protein (PLP) and 2’,3’-cyclic-nucleotide 3’-phosphodiesterase (CNPase). Taken together, 
these data indicate that SIRT2 may interact with multiple partners at different stages of 
postnatal development to regulate myelination in the CNS.

P51 - Anahita Bakhshizadeh Gashti
Université Laval, Quebec

Development of purification strategies for recombinant Vesicular Stomatitis Virus (rVSV) 
based HIV vaccine candidates

Contributing Authors: Mathias Mangion, Bruno Gaillet, Alain Garnier.

Abstract: Manufacturing of high titer, clinical grade viral vectors in large scale remains 
a challenging step in clinical progression and future usage of vaccines in humans. 
Production of GMP grade vectors suitable for gene therapy or vaccination involves 
engagement of multiple purification technologies and requires different purification 
approaches. The finest scheme eliminates the contaminants of the cell culture supernatant 
while preserving the functionality of the viral vector. Unlike other gene therapy vectors 
such as adenoviruses and retroviruses, purification of vesicular stomatitis virus (VSV) for 
large scale vector production, still remains challenging. Therefore, in this project we aim 
to develop a purification strategy for recombinant vesicular stomatitis virus (rVSV) based 
HIV vaccine candidates amenable to their further use in rodents, non-human primates 
and ultimately, human trials. For this purpose, purification of cell culture supernatant 
(obtained from clinically relevant cell lines, HEK293 and Vero cells) will first be achieved 
using lab scale approaches. The small scale purification protocol will then be compared to 
large scale methods including tangential-flow micro and ultrafiltration, different types of 
chromatography and anionic membrane adsorption that are currently being used for large 
scale vector purification. These scalable methods will also be optimized with respect to 
their critical operation parameters.

P52 - Christopher Go
Lunenfeld-Tanenbaum Research Institute, Department of Molecular Genetics, University 
of Toronto.

A physical map of a human cell

Contributing Authors: James D.R. Knight1,2, Archita Rajasekharan3,4, Bhavisha Rathod1,
Geoffrey Hesketh1, Simon W.M. Eng5, Kento Abe1,2, Ji-Young Youn1, Payman Samavarchi-
Tehrani1, Hui Zhang6, Lucie Y. Zhu6, Evelyn Popiel7, Jean-Philippe Lambert8, Étienne
Coyaud9, Sally Cheung1,2, Dushyandi Rajendran1, Cassandra J. Wong1, Hana Antonicka3,4,
Laurence Pelletier1,2, Brian Raught9, Quaid Morris5, Alex Palazzo6, Eric Shoubridge3,4,
Anne-Claude Gingras1,2.

1. Lunenfeld-Tanenbaum Research Institute; 2. Department of Molecular Genetics, 
University of Toronto; 3. Montreal Neurological Institute; 4.  Department of Human
Genetics, McGill University; 5. Terrence Donnelly Centre for Cellular & Biomolecular
Research, University of Toronto; 6. Department of Biochemistry, University of Toronto; 7.
Development and Stem Cell Biology, The Hospital for Sick Children (SickKids), Toronto; 8.
CHU de Québec Research Center - Université Laval; 9. Princess Margaret Cancer Centre,
University Health Network and Department of Medical Biophysics, University of Toronto;
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Abstract: Compartmentalization is an essential characteristic of eukaryotic life that 
ensures cellular processes are partitioned to defined subcellular locations. A better 
understanding of subcellular organization is critical to our view of health and disease. 
Large-scale microscopy approaches and biochemical fractionation coupled to mass 
spectrometry has helped define the proteome of multiple organelles and structures. Many 
compartments are difficult to probe with classical methods, due to lysis and purification 
artefacts as well as loss of subcompartment resolution. Recently developed proximity-
dependent biotinylation approaches provide a new avenue for defining the composition 
of cellular compartments as they enable the profiling of protein environments in living 
cells at subcompartment resolution. Here we report an extensive BioID-based proximity 
map of the human cell that uses 192 compartment markers to identify 36,038 high 
confidence proximity interactions and localizes 4,424 of the proteins expressed in HEK293 
cells. Our localization accuracy is on par with or better than previous large-scale mass-
sprectrometry and microscopy approaches, but with much greater localization specificity. 
In addition to generating compartment and subcompartment localizations for many 
previously unlocalized proteins, our data contains fine-grained localization information, 
that, for example, allowed us to identify proteins localized to ER-mitochondrial contact 
sites involved in mitochondrial fission/fusion. To aid the community, we created the 
humancellmap.org, a website that allows others to explore our data in detail. The website 
comes with an analysis module, equipped with tools for users to compare their own BioID 
data.
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Location map

Séminaire de Québec – salle des Promotions : 20 rue Port-Dauphin, 
Québec, QC G1R 5N3

Hotel Manoir Victoria : 44 Côte du Palais, Québec, QC G1R 4H8

Pub St Patrick (Trainee event on Monday evening) : 1200 Rue 
Saint-Jean, Québec, QC G1R 1S8

Train and bus station
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