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8th Annual Canadian National Proteomics Network Symposium

On behalf of the Organizing Committee, it is a pleasure to welcome all 

participants of the Eight Annual Canadian National Proteomics Network 

Symposium on “Proteomic Advances in Health and Diseases“. This symposium 

will present cutting-edge research contributions in proteomics and its application 

to biological research. In this symposium, renowned scientists will share recent 

findings on the use and applications  of proteomics to unveil important molecular 

mechanisms and protein biomarkers of importance 

in cancer and disease development. Six thematic sessions (e.g. biomarkers, 

chemical and  structural proteomics, protein modifications, protein interactions, 

bioinformatics and technology  developments) are directly related to cancer 

research. Through major breakthrough in mass spectrometry and affinity 

purification strategies, proteomics has provided novel insights in cell biology, 

and different oral and poster presentations will feature emerging technological 

developments in these fields. In addition to the different scientific presentations, 

this symposium will also provide the opportunity to present the recipient of the 

2016 CNPN distinguish research award and to acknowledge the 

contributions of future investigators during an award ceremony that will take 

place on the evening of April 12. While international in breadth and impact, this 

symposium is intended to favor collegial spirit where researchers can engage 

in active discussions in a stimulating environment and foster collaborations in 

proteomics research. 

We are delighted to host this venue, and to share with you the outstanding 

contributions of our presenters.

Have a great meeting,

Pierre Thibault and Christoph Borchers 
Program co-chairs

2016 CNPN Symposium
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Monday Apri l  11,  2016

18:00 
CNPN Annual General Meeting

Room Ovation, 5th floor

18:30 Mixer 6 Resto Lounge, 6th floor

Are you experiencing

quantitation
frustration?
CIL products can help turn your frown upside down!
CIL produces internal standards with the highest chemical and isotopic
purities commercially available, allowing you to focus on what really 
matters – getting results!

To learn more about 
these products, visit 
tinyurl.com/kyufb36

Products of interest:

•  PeptiQuant™ MRM Assay Kits • SILAC reagents
• Heavy-labeled proteins • Metabolomics reagents

Enriching Scientific Discovery

For more information, please contact CIL at 1-800-ISOTOPE, 
email cilsales@isotope.com, or visit us at isotope.com.

CIL CNPN 2016 ad-1.indd   1 3/25/16   1:12 PM
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Answers for Science. Knowledge for Life.™

Thousands of lipids. 

One name to  

remember: Lipidyzer™

LIPIDYZER™ PLATFORM FOR LIPID ANALYSIS

Finally all-in-one lipid analysis is within your reach

The new Lipidyzer™ Platform enables you to rapidly and accurately differentiate  

and quantitate over a thousand lipid species, and translates your data into knowledge  

with ease and efficiency.

The Lipidyzer Platform is the only all-in-one, comprehensive solution that empowers you to  

perform next generation lipid analysis—without any specialized mass spec experience.

Unlike current methodologies with cumbersome sample preparation and fragmented procedures,  

the Lipidyzer Platform streamlines and simplifies the workflow. Developed by SCIEX and powered  

by Metabolon®, the Lipidyzer Platform provides comprehensive data analysis and expert scientific  

interpretation so you can derive biological significance and research disease relevance with confidence. 

Next generation lipidomics at your fingertips. Learn more at sciex.com/lipidyzer 

AB Sciex is operating as SCIEX. ©2015 AB Sciex. For Research Use Only. Not for use in diagnostic procedures. The trademarks mentioned herein are the property of  
AB Sciex Pte. Ltd. or the respective owners. Metabolon is a registered trademark of Metabolon, Inc. AB SCIEX™ is being used under license. RUO-MKT-13-2191-A.
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Tuesday Apri l  12,  2016
8:00 REGISTRATION

8:20
Opening Remarks 

Christoph Borchers & Pierre Thibault (Room Ovation)

SESSION I – BIOMARKER DISCOVERY (Chair: Benoit Coulombe, IRCM, U. Montreal)

8:30 
Keynote 
Speaker

John Yates (Scripps Institute)
Mapping Dynamic Protein Interaction Landscapes in Saccharomyces cerevisiae Using 
a Novel Whole Network Enrichment Approach

9:00 Dave Schriemer (U. Calgary)
Proteome Analysis Uncovers New Treatment Option for Celiac Disease

9:20 Marie-Soleil Gauthier (IRCM)
Validation of A Semi-automated Mass Spectrometric Immunoassay Coupled 
to Selected Reaction Monitoring (MSIA-SRM) Measuring PC SK9 in Plasma Samples 
of the JUPITER Cohort

9:40 Short talks (5 min each)

Léo Aubert (U. Montreal) 
 A Cutting-Edge Surfaceome Approach to Unveil Key Players in Breast Cancer

Chantal Durette  (U. Montreal) 
Proteogenomic-Based Discovery of Minor Histocompatibility Antigens with 
Suitable Features for Immunotherapy of Hematologic Cancers

Heath Patterson (U. Montreal) 
Development of MALDI Imaging Mass Spectrometry of Phospholipids for Automated 
Assessment of Pathological Response to Therapy in Colorectal Cancer Liver  
Metastasis Resections

Prem Kumarathasan (Health Canada) 
Mechanistic Studies to Understand Maternal Chemical Exposure-Related Infant Birth 
Weight Effects

10:00 COFFEE Break and POSTER viewing (Odd Numbers)

SESSION II – STRUCTURAL PROTEOMICS (Chair: Christoph Borchers, U. Victoria)

10:30 
Keynote 
Speaker

Albert Sickmann (ISAS)
Activity-based Probes and Application in Intramembrane Proteases

11:00 Evgeniy Petrotchenko (U. Victoria)
Solving Protein Structures by Structural Proteomics

11:20 Derek Wilson (York U.)
High Throughput Structural Characterization and Epitope Mapping Using 
Time-Resolved Hydrogen Deuterium Exchange
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Tuesday Apri l  12,  2016
11:40 Short talks (5 min each)

Ghazaleh Moghaddam (UQAM) 
An in Vivo Study to Identify APAP Covalent Binding Protein Targets in Rat Liver by 
2D-LC-HRMS/MS 

Joey Sheff (U. Calgary) 
Multivariate Statistical Tool for Large Scale HX-MS Drug Screening

Jingxi Pan (UVic) 
Structural Characterization of Protein PTM Isoforms by Top/Middle-Down 
Mass Spectrometry

Nicholas Brodie (UVic) 
Analysis of dopamine-induced oligomers of synuclein by 14N/15N crosslinking

12:15 LUNCH/TECH TALK

Christine Miller (Agilent) 
Christopher Hughes (U. British Columbia)

SESSION III – PROTEIN INTERACTIONS (Chair: Anne-Claude Gingras, TLRI)

13:30 
Keynote 
Speaker

Brian Raught (U. Toronto)
A Dynamic Protein Interaction Landscape of the Human Centrosome-cilium 
Interface

14:00 Mohan Babu (U. Regina)
Global Landscape of Membrane Protein Complexes in Escherichia coli

14:20 Geoffrey Hesketh (LTRI)
Proximity Labelling Reveals New Mechanisms of Endolysosomal Amino Acid 
Transport and Sensing

14:40 Short talks (5 min each)

Lauriane Velot (Cancer Research Centre – U. Laval) 
Proteomic identification of novel therapeutic targets in castration resistant 
prostate cancer 

Antoine Meant  (U. Montreal) 
Characterization of the RSK Interactome Reveals p120-catenin as a New 
Phosphorylation Substrate of the RAS/MAPK Pathway

Cassandra Wong (LTRI) 
Functional Consequences Of Mutations in the Pi3 Kinase-mTORC1 Signaling Cascade

Vanessa Gaspar (U. Estadual de Maringa, Brazil & IRCM) 
Analysis of the Protein Interactome of Kin17 Reveals New Functions 
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Tuesday Apri l  12,  2016
15:00 COFFEE Break and POSTER viewing (Even Numbers)

SESSION III – PROTEIN INTERACTIONS (Chair: Anne-Claude Gingras, TLRI)

15:30 
Keynote 
Speaker

Marlene Oeffinger (IRCM)
Using Proteomics to Investigate Dynamic Interactomes and Variances Along Gene 
Expression Pathways

16:00 Yu Lu (U. McMaster)
Understanding the Role of Alternative Splicing in Stem Cell Fate Regulation

16:20 Karen Colwill (LTRI)
Quantitative Analysis of Shc1 Complexes Provides Insight Into ERBB/HER-family 
Activation and Composition of Downstream Signaling Complexes at Basal State 
and in Response To Stimuli

16:40 Binyun Sun (Simon Fraser U.)
Are We Missing Something in Disease Protein Marker Discovery?

17:15 CNPN Distinguished Scientist Award Presentation and Talk

18:00 Cocktail, Informal Fluidic Discussions (6 resto Lounge, 6th floor)

19:00 Conference Banquet and Student Awards (Room Inspiration, 6th floor)

More Proteins.  
More accurately.  
Faster than ever. 

Quantitation transformed.

Biology is complex and understanding it is a big challenge. Identify and quantify 

more proteins and complexities such as PTMs faster and more accurately with our 

new portfolio of LC-MS instruments, sample prep solutions and software. HRAM 

solutions using Thermo Scientific™ Orbitrap™ MS quantifies all detectable proteins 

and peptides with high specificity and fewer false positives, while triple quadrupole 

MS delivers SRM sensitivity and speed to detect targeted proteins more quickly. 

Join us in meeting today’s challenges. Together we’ll transform proteomics. 

© 2016 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are  

the property of Thermo Fisher Scientific and its subsidiaries.

• Visit our booth to learn about our latest advances in MS
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CNPN distinguish award presentation & invited lecture

Dr. Mike Tyers, recipient of CNPN – Tony Pawson Proteomics Award 

for Outstanding Contribution and Leadership to the Canadian Proteomics Community

We are pleased to announce the 2016 recipient of the CNPN 
– Tony Pawson Proteomics Award, Dr. Mike Tyers of the In-
stitute for Research in Immunology and Cancer, University of 
Montréal. This prize recognizes remarkable achievements on 
the fundamental understanding and/or practice of proteomics 
in biological sciences.  Dr. Tyers is an international leader in 
proteomics and systems biology recognized for his seminal in-
sights into mechanisms of phosphorylation-dependent protein 
degradation by the ubiquitin-proteasome system. His contribu-
tions to the charting of protein, gene and chemical interaction 
networks and the systems genetics of cell growth and division 
have provided numerous clues as to the functioning of the eu-
karyotic cell.  Dr. Tyers also recognized early on the necessity to 
archive biological knowledge into accessible databases and he 
pioneered the development of informatics tools and database 
resources for the computational analysis of biological interac-
tions.  Taken together, his research activities have helped to 
establish the current network-based framework for the under-

standing and control of biological systems in normal and diseased states. His distinguished contribu-
tions to the field have been already recognized by several international awards, including the Royal 
Society Wolfson Research Merit Award, the Howard Hughes Medical Institute International Research 
Scholar, the McLaughlin Medal from the Royal Society of Canada, and the Lloyd S.D. Fogler QC Award 
for Research Excellence. Dr. Tyers is a Fellow of the Royal Society of Canada and the Royal Society of 
Edinburgh, and a Member of EMBO. 

Award lecture: 
Charting and Controlling the Cellular Landscape: 
From Large Networks to Small Molecules

The phenotype of cells and organisms is governed by a complex landscape of genetic interactions, 
which encodes a correspondingly intricate network of dynamic protein interactions that enables cells 
to process and respond to internal and external cues. We have mapped the interconnectedness of net-
work elements by systematic genetics, functional genomics and proteomics, with a particular focus on 
dynamic signaling networks and the global response of the phosphoproteome to environmental sig-
nals. We aim to use this detailed knowledge of cellular networks to model network information flow 
and provide a basis for drug discovery. For example, we have developed small molecules that interdict 
critical transient protein interactions in the ubiquitin-proteasome system. More generally, chemical 
genetics can be used to probe and modulate network function through multi-parametric perturba-
tion. Predicated on this network concept, we have developed an extensive matrix of chemical-genetic 
interactions and used machine learning-based models to predict chemical synergism in yeast. This ap-
proach uncovered dozens of previously unidentified bioactive chemical combinations, some of which 
exhibited selective toxicity towards human fungal pathogens. Similar principles should apply to cancer 
and other genetic diseases, and to this end we have begun to construct a matrix of chemical-genetic 
interactions in human cells based on genome-wide CRISPR/Cas9 screens.
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Wednesday Apri l  13,  2016

8:20 SESSION IV – PROTEIN MODIFICATIONS (Chair: Brian Raught, U. Toronto)

8:30 
Keynote 
Speaker

Nicholas Bisson (Cancer Research Centre – U. Laval)
Negative Phosphoregulation of Tyrosine Kinase Receptors Signaling Networks

9:00 Juri Reimand (OICR)
Systematic Discovery and Interpretation of Population and Disease Mutations 
in Post-translational Modification Networks

9:20 Peter Kubiniok (U. Montréal)
Profiling Changes in the Phosphoproteome of Hematopoietic Cells in Response 
to a Novel Class of Anti-oncogenic Sphingolipid-derived Small Molecules

9:40 Short talks (5 min each)

Adam Rabalski (Western U.)  
Investigation of the CK2-dependent Phosphoproteome Using Mass Spectrometry

Rony Chidiac (U. Montreal) 
Comparative Phosphoproteomics Analysis of VEGF and Angiopoietin-1 Signaling 
Reveals ZO-1 as a Critical Regulator of Endothelial Cell Proliferation 

Aftan Abu-Thuraia (IRCM) 
AXL Receptor Tyrosine Kinase in Breast Cancer: Defining Novel Substrates 
and Pathways Involved in Cell Migration and Invasion

Oluwafemi Akintola (Simon Fraser U.) 
Studies of N-acetylglucosamine as a Regulant for Cell-surface Glycosylation

10:00 COFFEE Break and POSTER viewing (Odd Numbers)

10:30 
Keynote 
Speaker

Heidi McBride (McGill U.)
Can Dynamic BioID Solve the Mystery of Mitochondrial SUMOylation?

11:00 Guy Poirier (CHUL)
Identification of Glutamate and Aspartate ADP-Ribosylation Sites onto Histones 
by Mass Spectrometry

11:20 Jean-Philippe Lambert (LTRI)
Functional Interplay Within the BET Protein Family Impacts Cell Growth
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Wednesday Apri l  13,  2016

11:40 Short talks (5 min each)

Francis McManus (U. Montreal) 
Uncovering the Role of SUMOylation in Cellular Senescence

Etienne Coyaud (U. Health Network) 
BioID-based identification of SCF Beta-TrCP1/2 E3 Ligase Substrates

Nestor Solis (U. Bristish-Columbia) 
Understanding Macrophage Differentiation Using Protease Degradomics: 
Microarrays (CLIP-CHIP), Proteomics and TAILS Terminomics

Christine Desroches Altamirano (U. Montreal) 
In vivo and in vitro Identification of SUMO Sites in Saccharomyces cerevisae

12:15 LUNCH/TECH TALK

Brigitte Simons (SCIEX) 
Oleg Krokhin (U. Manitoba)

SESSION V – BIOINFORMATICS (Chair: Michael Moran. U. Toronto)

13:30 
Keynote 
Speaker

David Fenyo (New York University School of Medicine)
Cancer Proteogenomics

14:00 Jasmin Coulombe-Huntington (U. Montréal)
Genome-wide Definition of Cell-type Essential Genes at Sub-gene Resolution 
in a Human CRISPR/Cas9 Screen

14:20 Lorne Taylor (McGill U.)
Rapid and Efficient Quantification of Proteins Using Routine Proteomics 
Identification Workflows

14:40 Short talks (5 min each)

James Knight (SLRI) 
ProHits-viz: Interactively Visualizing and Analyzing Protein Interactome Data

Sebastien Giguere (U. Montreal) 
Machine Learning Approach for Large Scale Identification of Direct Kinase 
Substrates from in vivo Phosphoproteomics Data

Wen Zhang (U. Toronto) 
Proteome Signatures and New Cancer Drivers 

Yassene Mohammed (U. Victoria) 
MADpipe - an MRM Assay Design PIPEline for Multiplexed Multiple and Parallel 
Reaction Monitoring (MRM and PRM) Experiments

15:00 COFFEE Break and POSTER viewing (even numbers)
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Wednesday Apri l  13,  2016

15:30 SESSION VI – TECHNICAL DEVELOPMENT (Chair: Pierre Thibault, U. Montreal)

15:30 
Keynote 
Speaker

Bruno Domon (LCP LIH)
Advances in HR-AM Quantitative Proteomics

16:00 Robert Popp  (U. Victoria)
Immuno-MALDI for Quantifying Signaling Pathway Activity

16:20 Martin Dufresne  (U. Montréal)
Metal-assisted LDI MS for High Resolution Imaging MS of Neutral Lipids from Thin 
Tissue Sections

16:40
 

Short talks (5 min each)

Vincent Richard (Segal Cancer Proteomics Center) 
An Online 2D RP-RP LC/MRM-MS Method Provides Higher Sample Throughput 
for the Analysis of the Human Plasma Proteome

André Leblanc (U. Victoria) 
Highly Multiplexed MRM-based Peptide Quantitation in Human Plasma Using 
Two Different Stable Isotope Labeled Peptides for Calibration

Sibylle Pfammatter (U. Montreal) 
Improved Quantitation for Large Scale Proteomic Analyses Using High Field 
Asymmetric Waveform Ion Mobility Spectrometry (FAIMS)

Brigitte Simmons (SCIEX) 
Multi-Omics Analysis of Primary Cytotrophoblasts from Second Trimester and Term 
Primary Cells

17:15 End of conference and Closing Remarks
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Travel award recipients
AWARDEE INSTITUTE

GENOME BC SPONSORED

GRADUATE STUDENTS

Robert Popp University of Victoria

Mang Zhu University of British Columbia

Nertor Solis University of British Columbia

Akintola Oluwafemi University of British Columbia

Nicholas Brodie University of Victoria

Notes



15Proteomic Advances in Health and  Diseases
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Travel award recipients
AWARDEE INSTITUTE

GENOME CANADA SPONSORED

GRADUATE STUDENTS

Cassandra Wong Lunenfeld-Tanenbaum 
Research Institute; U Toronto

Adam Rabalski University of Western Ontario

Wen Zhang Hospital for Sick Children; U Toronto

Joey Sheff University of Calgary

Miljan Kuljanin University of Western Ontario

Lauriane Velot Université Laval

YOUNG INVESTIGATORS

Étienne Coyaud University Health Network

Marianne Ariganello Health Canada

André Leblanc
University of Victoria, 
Genome BC Proteomics Centre
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Tuesday April 12

8:30  Keynote Speaker

Presenter:  John Yates, Professor, Chemical Physiology and Molecular and Cellular 
Neurobiology, The Scripps Research Institute

EMAIL: jyates@scripps.edu TEL: 858-784-8862

Title:   Mapping Dynamic Protein Interaction Landscapes in Saccharomyces cerevisiae 
Using a Novel Whole Network Enrichment Approach

We have developed and applied methods 
to annotate the architecture and dynamics 
of protein complex networks by utilizing 
a novel whole-network affinity pull-down 
method coupled to novel computational 
analysis tools. This method involves gener-
ation of TAP-tagged node proteins, which 
are expressed, pooled and affinity-puri-
fied in parallel. This approach allows for 
efficient system-wide identification and 
quantification of protein complex mem-
bers and novel interactors in response to 
perturbation in a highly efficient manner. 
This proteomic platform has been enabled 
through development and application of 
biochemical and proteomic methodolo-
gies to study network response to known 
perturbations in established protein net-
works. Specifically, as a proof-of-principle, 

the developed platform has been employed 
to study changes in nutrient sensing pro-
tein complexes in response to rapamycin 
treatment in Saccharomyces cerevisiae.  
  This concept has been extended to the 
DNA damage response as well as energy 
homeostasis networks in yeast, and the lat-
ter correlated to a homologous mammali-
an network for investigation of metabolic 
dysregulation in disease. By measuring the 
dynamics of protein networks, we have 
identified novel associations within and 
between components that have otherwise 
been missed in traditional protein-by-pro-
tein Affinity Purification-Mass Spectrometry 
(AP-MS) methodologies, and this is the first 
proteomic platform to enable dynamic in-
teraction measurements at a network-wide 
scale.

9:00

Presenter:  Dave Schriemer, Associate Professor, University of Calgary

EMAIL: dschriem@ucalgary.ca TEL: 403-210-3811

Title: Proteome Analysis Uncovers New Treatment Option for Celiac Disease

Contributing Authors: Martial Rey, Pasteur Institute, Paris; Menglin Yang, Universi-
ty of Calgary; Linda Lee, University of Calgary; Ye Zhang, University of Calgary; Joey 
Sheff, University of Calgary; Petr Man, Charles University, Prague; Justin McCarville, 
McMaster University; Elena Verdu, McMaster University.

Celiac disease is triggered by partially-di-
gested gluten protein. Enzyme therapies 
that complete protein digestion in vivo 
could support a gluten-free diet, but the 
barrier to effective digestion is high. Cur-
rent options require enzyme amounts on 
the same order as the protein meal itself. In 

this presentation, we describe a new option 
that has emerged from an internal program 
in plant proteomics. The proteolytic secre-
tions of the carnivorous pitcher plant (Ne-
penthes spp.) were evaluated for their abil-
ity to digest gluten. Remarkably low doses 
are shown to enhance gluten solubilization 
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Session I: Biomarker Discovery
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and fully digest gluten slurries within the 
pH and temporal constraints of the hu-
man stomach. Potencies in excess of 1200:1 
(substrate-to-enzyme) can be achieved. We 
used RNA-seq and proteomics to identify 
the enzymes secreted into the fluid, gener-
ating the first complete catalog of the fluid 
sub-proteome and uncovering a previously 
unknown class of prolyl endoprotease we 
have named neprosin. We show that high 
gluten digestion efficiency requires the 
combined action of an aspartic protease 
(nepenthesin) and neprosin. Digests pro-
duced in this fashion exhibit reduced TG2 

conversion rates in the immunogenic re-
gions of gluten protein, providing a twin 
mechanism for evading T-cell recognition. 
A mouse model of celiac disease showed no 
intestinal inflammation when dosed with 
enzyme-treated gluten protein, compared 
to mice challenged with pepsin-treated glu-
ten protein. The low enzyme load needed 
for effective digestion suggests that gluten 
detoxification can be achieved in a meal set-
ting. We demonstrate this by showing effi-
cient antigen processing at substrate-to-en-
zyme ratios exceeding 12,000:1. 

9:20

Presenter:  Marie-Soleil Gauthier, Research Associate, IRCM

EMAIL: marie-soleil.gauthier@ircm.qc.ca TEL: 514-987-5500 x3218

Title:  Validation of a Semi-automated Mass Spectrometric Immunoassay Coupled 
to Selected Reaction Monitoring (MSIA-SRM) Measuring PCSK9 in Plasma 
Samples of the JUPITER Cohort

Contributing Authors: Marie-Soleil Gauthiera, Zuhier Awanb, Annie Boucharda, Sylvain 
Tessiera, Josée Champagnea, Denis Fauberta, Nabil G. Seidaha, Paul Ridkerc, Jacques 
Genestd, and Benoit Coulombea,e 

a  Institut de Recherches Cliniques de Montréal (affiliated to the Université de Montréal), 110 Avenue 
des Pins Ouest, Montréal, PQ, H2W 1R7, Canada 

b  King Abdulaziz University, Jeddah, Saudi Arabia and McGill University, Montréal, PQ, H3A 1A1, 
Canada 

c  Center for Cardiovascular Disease Prevention, Brigham and Women’s Hospital, Harvard Medical 
School, 900 Commonwealth Avenue, Boston, MA 02215, USA 

d Department Cardiology, McGill University, Montréal, Québec, Canada

e Department of Biochemistry, Université de Montréal, Montréal, PQ, H3T 1J4, Canada. 

Hypercholesterolemia, the presence of high 
levels of circulating low-density lipoprotein 
cholesterol (LDL-C), is a major risk factor for 
cardiovascular diseases, the leading cause 
of death worldwide. Proprotein convertase 
subtilisin/kexin type 9 (PCSK9) is a key pos-
itive regulator of circulating LDL-C and has 
been associated with LDL-C levels in multi-
ple patient cohorts. Besides its full-length 
mature form, multiple variants of PCSK9 
(truncation, mutations, posttranslational 
modifications) have been reported that can 

affect its function and thereby LDL-C lev-
els. However, available commercial PCSK9 
ELISA kits do not allow discrimination be-
tween the various forms and posttransla-
tional modifications. Statins are a widely 
used class of LDL-C lowering drugs. Con-
versely, statin treatment has been shown 
to increase the circulating levels of PCSK9 
and a lack of correlation between PCSK9 
and LDL-C levels has been reported after 
treatment. A potential explanation for this 
effect is that statins alter the ratio of active 
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versus inactive forms of PCSK9, a conun-
drum that ELISAs cannot resolve. To test this 
hypothesis, we used our newly developed 
PCSK9 Mass Spectrometric ImmunoAssay 
coupled to Selected Reaction Monitoring 
(MSIA-SRM) in a cohort of 138 patients of 
the JUPITER trial studied before and after a 
12-month treatment with statins. We found 

that treatment decreases the ratio of phos-
phorylated vs. unphosphorylated S688. On 
the other hand, it does not appear to alter 
the ratio of furin-cleaved versus full-length 
PCSK9. Further studies are required to deci-
pher the role of statins on P-S688 as well as 
this phosphorylation’s biological function. 

9:40 Short talks (5 min. each, abstracts in poster section)

Poster # 1

Presenter:  Léo Aubert, Postdoctoral Fellow, IRIC - Université de Montréal

EMAIL: leo.aubert@umontreal.ca TEL: 514-573-7864

Title: A Cutting-edge Surfaceome Approach to Unveil Key Players in Breast Cancer

Contributing Authors: Neethi Nandagopal, IRIC - Université de Montréal; Genevieve 
Lavoie, IRIC - Université de Montréal; Philippe P. Roux, IRIC - Université de Montréal.

Poster # 2

Presenter:  Chantal Durette, Research Agent, IRIC - Université de Montréal

EMAIL: chantal.durette@umontreal.ca TEL: 514-343-6111 poste 0644

Title:  Proteogenomic-based Discovery of Minor Histocompatibility Antigens with 
Suitable Features for Immunotherapy of Hematologic Cancers

Contributing Authors: DP Granados, A Rodenbrock, J-P Laverdure, C Côté, 
O Caron-Lizotte, C Durette, E Bonneil,DC Roy, J-S Delisle, S Lemieux, P Thibault 
and C Perreault

Poster # 3

Presenter:  Heath Patterson, PhD Student, University of Montreal

EMAIL: heath.patterson@umontreal.ca TEL: 514-641-8029

Title:  Development of MALDI Imaging Mass Spectrometry of Phospholipids for 
Automated Assessment of Pathological Response to Therapy in Colorectal 
Cancer Liver Metastasis Resections

Contributing Authors: Heath Patterson, Department of Chemistry, University of Mon-
treal, Montreal, Quebec, Canada; Balqis Alabdulkarim, Department of Surgery, McGill 
University Health Center, Quebec, Canada; Anthoula Lazaris, Cancer Research Program, 
McGill University Health Center-Research Institute; Aurélien Thomas, Unit of Toxicol-
ogy, University Centre of Legal Medicine, Geneva-Lausanne, Switzerland; Martin M. 

Tuesday April 12
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Marcinkiewicz, Cytochem Inc., 6465 Durocher Avenue, Montreal, Quebec, Canada; 
Zu-hua Gao, Department of Pathology, McGill University Health Center, Quebec, Cana-
da; Peter B. Vermeulen, Translational Cancer Research Unit, GZA Hospitals St.-Augusti-
nus, 2610, Wilrijk, Belgium; Peter Metrakos, Department of Surgery, McGill University 
Health Center, Quebec, Canada; Pierre Chaurand, Department of Chemistry, University 
of Montreal, Montreal, Quebec, Canada.

Poster # 4

Presenter:  Prem Kumarathasan, Senior Research Scientist, HEALTH CANADA

EMAIL: renaud.vincent@sympatico.ca, premkumari.kumarathasan@canada.ca TEL: 613-957-0209

Title:  Mechanistic Studies to Understand Maternal Chemical Exposure-Related Infant 
Birth Weight Effects

Contributing Authors: Prem Kumarathasan1, Renaud Vincent1, Angie Bielecki1, Erica 
Blais1, Felicia Au2, James Gomes2, Gabriela Williams1, Harun Kalayci1, Sabit Cakmak1, 
Mandy Fisher1, Tye E. Arbuckle1, and William D. Fraser3

1Environmental Health Science and Research Bureau, HECSB, Health Canada, Ottawa, 
ON, 2University of Ottawa, Ottawa, ON, 3St-Justine Hospital, Montréal, PQ

10:30  Keynote Speaker

Presenter:  Albert Sickmann, (ISAS)

EMAIL: Sickmann@isas.de TEL: 0049 231 1392 100

Title: Activity-based Probes and Application in Intramembrane Proteases

Contributing Authors: Wolf, Eliane1, Van Kersavond, Tim1, Nguyen, Minh2, Verhelst, 
Steven1,2, Sickmann, Albert2 
1: KU Leuven - University of Leuven 
2: Leibniz-Institut für Analytische Wissenschaften – ISAS – e.V.

Activity-based probes (ABPs) are a spe-
cial type of chemical probes that cova-
lently label active forms of enzymes. They 
can be designed to have a broad reactiv-
ity or to be selective towards a small sub-
set of target enzymes. In this way, active 
enzymes can be detected in complex sam-
ples with a variety of different read-outs. 
  Our laboratory has embarked upon a 
program that uses information of protease 
structure and substrate specificity for the 
design and synthesis of novel ABPs. In this 
presentation, it will be discussed how infor-

mation of protease structure and substrate 
specificity can be used for the synthesis of 
selective probes, and how probes can be 
found when such information is lacking. 
The latter case will concern intramembrane 
proteases of the rhomboid family. These 
are serine proteases, whose active sites are 
buried below the surface of the membrane. 
Rhomboid proteases are involved in a wide 
variety of biological processes, including 
cell-cell signaling, mitochondrial membrane 
dynamics and bacterial quorum sensing. Us-
ing a broad spectrum ABP, we have screened 
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a small compound collection to obtain “in-
hibtor fingerprints” for rhomboids of differ-
ent organisms. Although substrate specific-
ity is still unclear, these fingerprints suggest 

differences in recognition around the active 
site and the possibility for development of 
selective inhibitors.

11:00

Presenter:   Evgeniy Petrotchenko, Research Assistant Professor, 
University of Victoria-Genome BC Proteomics Centre

EMAIL: jenya@proteincentre.com  TEL: 250 721 7232

Title: Solving Protein Structures by Structural Proteomics.

Contributing Authors: Evgeniy Petrotchenko, University of Victoria-Genome BC 
Proteomics Centre; Christoph Borchers, University of Victoria-Genome BC Proteomics 
Centre.

The combination of the protein chemistry 
methods with modern mass spectrometry 
(MS) has crystallized into the distinct field of 
structural proteomics. A variety of protein 
structural questions, ranging from defining 
protein interaction networks to the study of 
conformational changes of single proteins, 
can be addressed using multiple MS-based 
structural proteomics approaches. Each 
technique provides specific structural infor-
mation which can be used as experimental 
constraints in protein structural modeling; 
combining numerous experimental struc-
tural proteomics constraints from multiple 
approaches will enable unequivocal deter-
mination of protein structures. Here, we 
present our recent developments in lim-
ited proteolysis, surface modification, hy-
drogen-deuterium exchange (HDX) and 
crosslinking -- all combined with modern 
MS techniques -- for the solving unknown 

protein structures.Use of the experimental 
structural proteomics constraints obtained 
was assessed for constraints-driven ab initio 
de-novo protein structure modeling. A pre-
liminary manual workflow was established 
as follows: confirmation of the predicted lo-
cation of the secondary-structural elements 
in the protein sequence by HDX, arrange-
ment of the secondary-structural elements 
using short-distance crosslinking con-
straints, orienting the secondary structural 
elements and the loops using constraints 
derived from surface modification and lim-
ited proteolysis. Short-distance crosslink-
ing constraints were also incorporated into 
an automated discrete molecular dynamics 
protein structure modeling. Obtained pro-
tein structure models were validated and 
confirmed with data from surface modifica-
tion, limited proteolysis and HDX. 

Tuesday April 12



21Proteomic Advances in Health and  Diseases

11:20

Presenter:   Derek J. Wilson, Associate Professor, York University, 
Chemistry Department

EMAIL: dkwilson@yorku.ca TEL: 416-736-2100 x20786

Title:  High Throughput Structural Characterization and Epitope Mapping Using 
Time-resolved Hydrogen Deuterium Exchange 

Contributing Authors: Shaolong Zhu1, Bin Deng1, Kerene Brown1, Andrew Fairman1 
and Derek J. Wilson1* 
1 Chemistry Department, York University, ON, Canada, M3J 1P3 
*Primary and presenting author

Hydrogen-deuterium exchange (HDX) is 
rapidly emerging as a critical tool for the 
evaluation of structure and dynamics in 
protein function. Demand for ‘higher-or-
der-structure’ analysis and epitope map-
ping in the growing biopharmaceuticals 
industry has driven the development of a 
commercial system for HDX, supplied by 
Waters. This system provides a complete, 
fully automated system for HDX, including 
robotic sample handling and data analysis. 
However, the current commercial setup suf-

fers from a number of drawbacks that limit 
throughput and lower signal-to noise in the 
exchange-level data. We have introduced 
a microfluidics-based approach for bot-
tom-up, time-resolved HDX which address-
es these challenges, paving the way for true 
high throughput structural analysis, epi-
tope mapping and other applications. The 
technique will be discussed in the context of 
anti-cancer and anti-alzheimer’s drug-bind-
ing, therapeutic chaperones and epitope 
mapping.

11:40 Short talks (5 min each, abstracts in poster section)

Poster # 9

Presenter:  Ghazaleh Moghaddam, PhD Candidate, Université du Quebec a Montréal, 
Chemistry Dept

EMAIL: ghazaleh.moghaddamm@gmail.com TEL: 514 629-4079

Title:  An in vivo Study to Identify APAP Covalent Binding Protein Targets in 
Rat Liver by 2D-LC-HRMS/MS 

Contributing Authors: Makan Golizeh, Lucie Huart, Lekha Sleno*

Poster # 10 

Presenter:  Joey Sheff, PhD Candidate, University of Calgary

EMAIL: jgsheff@ucalgary.ca TEL: 403-831-8225

Title:  Multivariate Statistical Tool for Large Scale HX-MS Drug Screening 

Contributing Authors: Joey G Sheff, Farshad Farshidfar, Oliver Bathe, Karen Kopciuk, 
Francesco Gentile, Jack Tuszynski, Khaled Barakat, David C. Schriemer.
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Poster # 11

Presenter:  Jingxi Pan, Senior Scientist, University of Victoria-Genome 
BC Proteomics Centre

EMAIL: jingxi@proteincentre.com TEL: 250-483-3232

Title:  Structural Characterization of Protein PTM Isoforms by Top/middle-down 
Mass Spectrometry

Contributing Authors: Christoph Borchers, University of Victoria-Genome BC Pro-
teomics Centre, BC Canada

Poster # 12

Presenter: Nicholas Brodie, PhD Student, University of Victoria, GBC Proteomics Centre

EMAIL: nick@proteincentre.com TEL: 250-508-7181

Title:  Analysis of Dopamine-induced Oligomers of ë±-synuclein by 14N/15N 
Crosslinking

Contributing Authors: Evgeniy Petrotchenko, University of Victoria, GBC Proteomics 
Centre; Christoph Borchers, University of Victoria, GBC Proteomics Centre

13:30  Keynote Speaker

Presenter:  Brian Raught, Assistant Professor, University of Toronto and Princess Margaret 
Cancer Centre

EMAIL: brian.raught@uhnres.utoronto.ca TEL: 416-581-7478

Title:  A Dynamic Protein Interaction Landscape of the Human Centrosome-cilium 
Interface

The centrosome is the primary microtubule 
organizing center and templates the for-
mation of cilia, thereby operating at a nex-
us of critical cellular functions. My talk will 
focus on our use of proximity-dependent 
biotinylation (BioID) to map the centro-
some-cilium interface. With 58 bait proteins 
a protein topology network comprising 
>7,000 interactions was generated. Analy-
sis of interaction profiles coupled with high 
resolution phenotypic profiling implicated 
a number of new protein modules in cen-
triole duplication, ciliogenesis, and centri-

olar satellite biogenesis, and highlighted 
extensive interplay between these process-
es. By monitoring dynamic changes in the 
centrosome-cilium protein interaction land-
scape during ciliogenesis, we also identified 
specific satellite proteins that support cilia 
formation. Systematic profiling of proxim-
ity interactions combined with functional 
analysis thus provided a rich resource for 
better understanding human centrosome 
and cilia biology. Similar strategies are now 
being applied to other complex biological 
structures and pathways.
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14:00

Presenter:  Mohan Babu, Assistant Professor, University of Regina

EMAIL: mohan.babu@uregina.ca TEL: 306-585-4192

Title: Global Landscape of Membrane Protein Complexes in Escherichia coli

Contributing Authors: Mohan Babu1, Cedoljub Bundalovic-Torma2,3, Sadhna Phanse1,4, 
Yue Jiang2, Peter Uetz5, John Parkinson2,3,6, and Andrew Emili.4,6 

1 Department of Biochemistry, University of Regina, Regina, Saskatchewan, Canada 
2 Hospital for Sick Children, 686 Bay Street, Toronto, Ontario, Canada 
3 Department of Biochemistry, University of Toronto, Toronto, Ontario Canada  
4 Terrence Donnelly Centre, University of Toronto, Toronto, Ontario, Canada 
5 Virginia Commonwealth University, Richmond, Virginia, United States 
6 Department of Molecular Genetics, University of Toronto, Toronto, Ontario, Canada 

The bacterial cell envelope has broad bio-
medical significance, but only limited char-
acterization of its macromolecular organi-
zation has been reported. Knowledge of 
the membrane protein (MP) complexes is 
especially vital for mechanistic understand-
ing of envelope assembly processes, antibi-
otic-resistance, and identifying new drug 
targets. Here, we report an exhaustive pro-
teomic survey of multi-component assem-
blies encompassing most of the integral, 
periplasmic and peripheral MPs detectable 
in Escherichia coli. We affinity-purified 813 
(of ~1,400 attempted) endogenous MPs, 
epitope-tagged in their native chromosom-

al context, using three mild non-denaturing 
detergents, and identified stably-associated 
proteins using precision mass spectrometry 
(MS). The resulting high-confidence physi-
cal interaction network encompassed hun-
dreds of putative heteromeric complexes, 
most of which are novel and evolutionarily 
conserved, including metabolons and fac-
tors critical for MP export/folding, outer 
membrane biogenesis and multidrug-re-
sistance. The systematic identification of 
thousands of new MP interactions provides 
unprecedented global insight into bacterial 
membrane systems, facilitating antimicrobi-
al development.

14:20

Presenter:  Geoffrey Hesketh, Postdoctoral Fellow, Lunenfeld-Tanenbaum Research 
Institute

EMAIL: hesketh@lunenfeld.ca TEL: 416-586-4800 x8272

Title:  Proximity Labelling Reveals New Mechanisms of Endolysosomal Amino Acid 
Transport and Sensing

Contributing Authors: Anne-Claude Gingras, Lunenfeld-Tanenbaum 
Research Institute

Regulation of cell growth is coupled to nu-
trient availability, with amino acids being 
one of the most critical determinants. Mech-
anisms of amino acid sensing have evolved 

to directly regulate the activity of kinases 
that exert global control over cellular me-
tabolism and translation, namely mTOR and 
EIF2AK4 (aka GCN2). Despite the funda-
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mental importance of amino acid sensing to 
cell growth control, an integrated model of 
how different sensing mechanisms are coor-
dinated is lacking. The surfaces of late endo-
somes and lysosomes (endolysosomes) have 
emerged as critical sites for the integration 
of amino acid sensing and mTOR activation. 
We have therefore used in vivo biotin prox-
imity labelling coupled to mass spectrome-
try (BioID) to characterize the endolysosome 
surface proteome under both normal and 
amino acid starved growth conditions. Us-

ing this approach we have identified novel 
targeting of amino acid transporters to en-
dolysosomes, as well as the dynamic target-
ing of cell growth regulators to the endoly-
sosome surface upon amino acid starvation. 
In addition to the insight gained into amino 
acid transport and sensing mechanisms, this 
study reveals a broader view of the endoly-
sosome membrane proteome, and provides 
an experimental template that may be used 
to probe the dynamic regulation of other 
organelle surfaces.

14:40 Short talks (5 min each, abstracts in poster section) 

Poster # 13

Presenter:  Lauriane Velot, PhD Student, Cancer Research Centre 
- PROTEO - Université Laval

EMAIL: lauriane.velot@gmail.com TEL: 418.951.1188

Title:  Proteomic Identification of Novel Therapeutic Targets in Castration Resistant 
Prostate Cancer 

Contributing Authors: Dr. Frédéric Pouliot, Cancer Research Centre - Université Laval; 
Dr. Nicolas Bisson, Cancer Research Centre - PROTEO - Université Laval.

Poster # 14

Presenter:  Antoine Méant, PhD Student, IRIC - Université de Montréal

EMAIL: antoine.meant@umontreal.ca TEL: 514-578-7565

Title:  Characterization of the RSK Interactome Reveals p120-catenin as a New Phos-
phorylation Substrate of the RAS/MAPK Pathway

Contributing Authors: Antoine Méant, Beichen Gao, Genevieve Lavoie, Flora Jung, 
Philippe P. Roux.

Poster # 15

Presenter:  Cassandra Wong, Masters Candidate, Lunenfeld-Tanenbaum Research Insti-
tute

EMAIL: cassandraj.wong@mail.utoronto.ca TEL: 647-209-1398

Title:  Functional Consequences of Mutations in the PI3 Kinase-mTORC1 Signaling 
Cascade

Contributing Authors: Geoffrey Hesketh, Lunenfeld-Tanenbaum Research Institute; 
Anne-Claude Gingras, Lunenfeld-Tanenbaum Research Institute.
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Poster # 16

Presenter:  Vanessa Gaspar, PhD Student, Universidade Estadual de Maringa (Brazil) & 
IRCM

EMAIL: vapigas@gmail.com TEL: 514.913.0636

Title: Analysis of the Protein Interactome of Kin17 Reveals New Functions 

Contributing Authors: Philippe Cloutier, Maria Aparecida Fernandez, 
Benoit Coulombe

15:30  Keynote Speaker

Presenter:  Marlene Oeffinger, Assistant professor, Universite de Montréal and Institut 
de recherches cliniques de Montréal

EMAIL: marlene.oeffinger@ircm.qc.ca TEL: 514-987-5668

Title:  Using Proteomics to Investigate Dynamic Interactomes and Variances Along 
Gene Expression Pathways.

In the last decade, RNAs have emerged as 
being not only conveyers of genetic infor-
mation, but also important regulators of 
gene expression. While after transcription, 
all RNA species are assembled into ribonu-
cleoprotein (RNP) complexes to get modi-
fied, processed and transported to their fi-
nal destination within the cell, for each of 
them this occurs via a different pathway de-
fined by very specific proteins, which form 
discrete subsets associating with each RNA 
in a dynamic fashion. Yet even for a specific 
RNA specie these subsets can differ, either 
due to alternative maturation pathways for 
specialized niches of gene expression, cellu-
lar perturbations, cell types and tissues, or 

disease. In my lab, we are developing and 
applying proteomic approaches to study 
these different aspects of RNA metabolism. 
Combining fast affinity purification with 
semi-quantitative mass spectrometry and 
targeted crosslinking, we have investigat-
ed interactome variations of alternative 
and spatiotemporal composites during ri-
bosome biogenesis and mRNA maturation, 
as well as identified vicinal intra-complex 
interactomes of dynamic RNPs. Further ex-
panding our approaches, we next aim to 
examine heterogeneity and modifications 
of both RNAs and proteins using mass spec-
trometry to determine components, niches 
and functions of specialized ribosomes.

16:00

Presenter:  Yu Lu, Assistant Professor, McMaster University

EMAIL: yu.lu@mcmaster.ca TEL: 905-525-9140 x20543

Title: Understanding the Role of Alternative Splicing in Stem Cell Fate Regulation

Contributing Authors:  Yu Lu, McMaster University.

Stem cell therapy holds high potential to 
treat a variety of human diseases. Devel-

opment of clinically feasible stem cell dif-
ferentiation protocols demands more com-
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prehensive understanding of the molecular 
mechanisms directing these pluripotent 
stem cells to differentiate into adult cell 
types. So far the majority of studies on stem 
cell differentiation have been conducted ei-
ther based on the principle of transcription 
regulation or via empirical high-through-
put screening. While these studies led to 
establishment of differentiation protocols 
for various cell lineages, the low purity and 
suboptimal efficiency of the existing differ-
entiation protocols underscore the necessity 
to further understand stem cell fate regula-
tory mechanisms beyond transcription reg-
ulation with different approaches. Through 
systems biology profiling of human plurip-
otent stem cells and terminally differenti-
ated somatic cells, we defined a molecular 
signature for pluripotent cells based on 
gene expression, protein expression, and 

quantitative phosphorylation profiles. In-
terpretation of these data in the context of 
macromolecular interaction networks indi-
cates that signature genes within the RNA 
splicing pathway are enriched for physical 
interactions with known pluripotent fac-
tors. Follow-up functional studies further 
demonstrated that pluripotency master 
regulators participate in a self-sustaining 
feedback loop, regulating splicing factors 
(e.g., SFRS2) to mediate protein diversity via 
alternative splicing (e.g., MBD2) to enforce 
a pluripotent ground state. To gain better 
understanding of how alternative splicing 
machinery directs stem cell fate transition, 
it is crucial to systematically characterize the 
protein-RNA interaction network during 
the course of stem cell differentiation into 
defined lineages.

16:20

Presenter:  Karen Colwill, Scientist, Mount Sinai Hospital

EMAIL: colwill@lunenfeld.ca TEL: 416.586.4800 x3018

Title:  Quantitative Analysis of Shc1 Complexes Provides Insight into ERBB/HER-family 
Activation and Composition of Downstream Signaling Complexes at Basal State 
and in Response to Stimuli.

Contributing Authors: Yong Zheng, Lunenfeld-Tanenbaum Research Institute, Sinai 
Health System, Toronto, Canada, Current Address: National Center for Protein Sci-
ences, Beijing, China; Cunjie Zhang, Lunenfeld-Tanenbaum Research Institute, Sinai 
Health System, Toronto, Canada; Adrian Pasculescu, Lunenfeld-Tanenbaum Research 
Institute, Sinai Health System, Toronto, Canada; Vivian Nguyen, Lunenfeld-Tanen-
baum Research Institute, Sinai Health System, Toronto, Canada; Xiao Li, Novartis 
Institutes for Biomedical Research, Cambridge, USA; Rita Das, Novartis Institutes for 
Biomedical Research, Cambridge, USA; Lorne Taylor, Lunenfeld-Tanenbaum Research 
Institute, Sinai Health System, Toronto, Canada, Current Address: McGill University 
Health Centre, Montréal, Canada; Qing Sheng, Novartis Institutes for Biomedical 
Research, Cambridge, USA; Tony Pawson, Lunenfeld-Tanenbaum Research Institute, 
Sinai Health System, Toronto, Canada, Department of Molecular Genetics, Universi-
ty of Toronto, Toronto, Canada; Carl Uli Bialucha, Novartis Institutes for Biomedical 
Research, Cambridge, USA; Karen Colwill, Lunenfeld-Tanenbaum Research Institute, 
Sinai Health System, Toronto, Canada.

The SHC1 adaptor protein directly binds to 
all members of the HER/ERBB receptor tyro-

sine kinase family and forms a critical link 
between the receptors and downstream ef-
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fectors. Since SHC1 only binds to receptors 
in their activated states, it is well positioned 
to monitor the translation of signals from 
the receptors to downstream targets. We 
performed affinity purification of the SHC1 
protein followed by selected reaction mon-
itoring (AP-SRM) to quantify changes in 
SHC1 complex formation upon different 
stimuli. Specifically, we were interested in 
understanding the molecular mechanism of 
action of an ERBB3 Antibody (LJM716) and 
a PI3K inhibitor (BYL719). We compared 
SHC1 complex composition from various 
treatment arms (presence of drug(s) and 
ligand NRG1) at two different time points 
across 19 cancer cell lines with the aim of 
identifying differential response patterns 
linked to the therapeutic treatments. In ad-

dition to SHC1, we targeted 37 interacting 
proteins for quantitation by SRM. From our 
analysis, we show that the intrinsic differ-
ences between cell lines is the biggest dif-
ferential in the analysis as the cell lines var-
ied significantly in the type and number of 
proteins (from 6 to 32 proteins) that were 
recruited to SHC1. Although more subtle, 
we also captured drug and ligand-specif-
ic responses. Not all of these associations 
could be predicted from gene expression 
levels providing further support for func-
tion-based analysis of signalling compo-
nents. We are now adapting this assay for 
data-independent acquisition analysis for a 
more comprehensive view of ERBB signal-
ling.

16:40

Presenter:  Bingyun Sun, Assistant Professor, Simon Fraser University

EMAIL: bingyun_sun@sfu.ca TEL: 778-782-9097

Title: Are we Missing Something in Disease Protein Marker Discovery?

Contributing Authors: Shizhen Qin, Institute for Systems BiologyCynthia Lorang, In-
stitute for Systems BiologyKen Liu, Simon Fraser UniversityYijuan Zhang, Simon Fraser 
University Ashley Francke, Simon Fraser UniversityLeroy Hood, Institute for Systems 
Biology

Protein markers have been widely used in 
clinics for disease diagnosis and prognosis, 
and mounting efforts are actively pursued to 
discover new biomarkers for improved spec-
ificity and sensitivity of disease early detec-
tion, which can lead to effective treatment. 
These efforts are often challenged by the 
complexity of diseases. With numerous re-
search laboratories in both academia and in-
dustry searching for new and better biomark-
ers, the road to clinically valid novel protein 
markers has not been easy. Will there be any 
flaw in study design and analysis strategy? To 
seek the potential bias in the fundamental 
design of studies, we recently used mouse as 
a model and applied shotgun proteomics to 
systematically examine the dynamics of or-
ganismal proteome. Through more than 300 

LC-MS/MS runs, we characterized the mouse 
proteome by analyzing upto 13 major organ 
proteomes in 4 in-bred mouse strains. We 
also monitored the dynamics of the mouse 
proteome by treating 2 of the 4 strains with 
two different drugs and analyzed their mul-
tiorgan proteome over an extensive period 
of time. Our results suggested a surprising-
ly large dynamics in whole mouse proteome 
under different genetic backgrounds and 
environmental perturbations raised by drug 
insult. Our statistical analysis has revealed 
a large obstacle to molecular diagnosis and 
therapy. In the meantime, our results also 
suggested a novel way to approach biomark-
er discovery, which we believe can aid future 
research in this field.
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8:30 Keynote Speaker

Presenter:  Nicolas Bisson, Assistant Professor, Cancer Research Centre – Université Laval

EMAIL: nick.bisson@crchudequebec.ulaval.ca TEL: 418-691-5281

Title: Negative Phosphoregulation of Tyrosine Kinase Receptors Signaling Networks

Signals from tyrosine kinase receptors (RTK) 
are often relayed via adaptor proteins, 
such as NCK1/2. The main function of these 
adaptors is to serve as hubs by coupling 
pTyr-docking sites on activated RTKs via 
their single SH2 domain, to various combina-
tions of regulatory proteins via one of their 
three SH3 domains. The regulation mecha-
nisms of NCK1/2 are poorly understood. We 
sought to determine whether NCK proteins 
are phosphorylated and how this regulates 
their function. We used mass spectrometry 
to map pTyr residues on NCK1/2 and to anal-

yse the effect of this modification on pro-
tein interactions in vitro and on signaling 
networks in vivo. We identified 15 non-re-
dundant pTyr sites on NCK1/2. In particu-
lar, we found that RTKs phosphorylate one 
evolutionarily conserved site. We further 
demonstrated that this Tyr phosphorylation 
abrogates NCK1/2 SH3 domains interactions 
with their substrates, both in vitro and in 
vivo. Our data suggests that RTKs are able 
to terminate signaling directly by phosphor-
ylating their substrates, including adaptors 
proteins such as NCK1/2.

9:00

Presenter:  Juri Reimand, Principal Investigator, Ontario Institute for Cancer Research

EMAIL: juri.reimand@utoronto.ca TEL: 6472607983

Title:  Systematic Discovery and Interpretation of Population and Disease Mutations 
in Post-translational Modification Networks

Contributing Authors: Juri Reimand, Ontario Institute for Cancer Research

Finding and interpreting functional mu-
tations is a central goal of biomedical re-
search. Information on pathways and mo-
lecular interaction networks improves 
variant discovery and characterisation of 
mechanisms and translational insights. 
We hypothesize that many functional pro-
tein-coding variants and causal disease 
mutations precisely modify post-transla-
tional modification (PTM) sites in proteins, 
leading to losses and gains of interactions 
in signalling networks. We analysed muta-
tions in four PTM types (phosphorylation, 
ubiqutination, acetylation, methylation) in 
~130,000 sites and ~10,000 exomes from 
cancer and human population sequencing, 
using our statistical techniques ActiveDriv-

er and MIMP. Our comprehensive analysis 
of these public data reveals many exciting 
hypotheses for further study. PTM muta-
tions are enriched in cancer driver genes 
and causal disease mutations. In contrast, 
PTM sites are significant variation deserts in 
the population, indicating negative selec-
tion and the importance of PTMs in human 
physiology. For example, a cancer mutation 
hotspot in P53 disrupts the substrate site of 
Aurora kinase and causes loss of interaction 
in vitro. Causal mutations of the congeni-
tal Noonan syndrome in the phosphatase 
PTPN11 (SHP2) alter a poorly characterised 
phosphosite cluster in the SH2 domain. An 
ubiquitination site in subunit SF3B1 of the 
splicing factor complex is deleted due to a 
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mutation hotspot and explains differential 
alternative splicing in breast cancer. Drug 
target networks reveal disease mutations 
that can be further investigated with drugs 
affecting post-translational modifications. 

Our integrative analysis of PTMs and ge-
nome variants underlines the importance of 
signalling networks in human population 
and disease and suggests novel molecular 
mechanisms for experimental follow-ups. 

9:20

Presenter:  Peter Kubiniok, Student, First Author, Université de Montréal

EMAIL: peterkubiniok@gmail.com TEL: 514-716-1833

Title:  Profiling Changes in the Phosphoproteome of Hematopoietic Cells in Response 
to a Novel Class of Anti-oncogenic Sphingolipid-derived Small Molecules.

Contributing Authors: Peter Kubiniok, Institute for Research in Immunology and 
Cancer/Department of Chemistry, Université de Montréal, Montréal, PQ, Canada; Ali-
son McCracken, Department of Developmental and Cell Biology, School of Biological 
Sciences, University of California, Irvine, CA, USA; Michael Perryman, Department of 
Chemistry, Université de Montréal, PQ, Montréal, Canada; Steve Hanessian, Depart-
ment of Chemistry, Université de Montréal, Montréal, PQ, Canada; Aimee Edinger, 
Department of Developmental and Cell Biology, School of Biological Sciences, Uni-
versity of California, Irvine, CA, USA; Pierre Thibault, Institute for Research in Immu-
nology and Cancer/Department of Chemistry, Université de Montréal, Montréal, PQ, 
Canada

A set of recently developed small molecules 
based on sphingolipid structures have been 
reported to impair nutrient transport path-
ways, and offer a novel and effective strat-
egy to kill cancer cells by starving them to 
death through the activation of Protein 
Phosphatase 2A (PP2A) (Chen et al., ACS 
Chem. Biol. 2015). To understand the mecha-
nism by which PP2A activation impairs nutri-
ent transportation, we profiled the changes 
in protein phosphorylation of hematopoiet-
ic cells following incubation with the PP2A 
agonist SH-BC-893 and the PP2A inhibitor 
LB100 within the first 60 min of treatment at 
5 minutes time-resolution. To quantitatively 
distinguish between conditions, hematopoi-
etic cells were isotopically labeled (SILAC) 
and phosphopeptide extracts were ana-
lyzed by 2D LC-MS/MS on an LTQ Orbitrap 
Fusion mass spectrometer. These analyses 
enabled the profiling of 14,381 phosphoryla-

tion sites, of which 647 sites on 460 proteins 
were dynamically regulated. Fuzzy cluster-
ing grouped phosphorylation kinetics into 8 
characteristic clusters. Approximately 75% of 
dynamic sites affected by SH-BC-893 were si-
multaneously regulated by LB100, and ~40% 
of these sites showed opposite trends, thus 
supporting the notion that both compounds 
altered PP2A activity. Temporal profiling of 
the phosphoproteome of FL5.12 cells con-
firmed that SH-BC-893 has agonistic effects 
on PP2A as the majority of dynamically reg-
ulated sites showed decreased phosphoryla-
tion with time. Amongst those, we identified 
many proteins involved in actin remodel-
ing and nutrient transportation including 
GEFs for Rac, Rho, and Arf GTPases. These 
data suggest that SH-BC-893 specifically 
down-regulates nutrient transporters by ac-
tivating PP2A to reduce the phosphorylation 
of key regulators of membrane trafficking.
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9:40 Short talks (5 min each, abstracts in poster section)

Poster # 19

Presenter:  Adam Rabalski, Graduate Student, Western University, 
Dept of Biochemistry

EMAIL: arabalsk@uwo.ca TEL: 519.661.2111

Title: Investigation of the CK2-dependent Phosphoproteome Using Mass Spectrometry

Contributing Authors: Paula Pittock, Gilles Lajoie, David W. Litchfield

Poster # 20

Presenter:  Rony Chidiac, PhD Student, Université de Montréal, 
Dept of Pharmacology

EMAIL: rony.chidiac@umontreal.ca TEL: 514-883-2594

Title:  Comparative Phosphoproteomics Analysis of VEGF and Angiopoietin-1 Signaling 
Reveals ZO-1 as a Critical Regulator of Endothelial Cell Proliferation.

Contributing Authors: Ying Zhang, Université de Montréal; Sylvain Tessier, Institut de 
recherches cliniques de Montréal; Denis Faubert, Institut de recherches cliniques de 
Montréal; Chantal Delisle, Université de Montréal; Jean-Philippe Gratton, Université 
de Montréal

Poster # 21

Presenter:  Afnan Abu-Thuraia, PhD Student, IRCM

EMAIL: afnan.abu-thuraia@ircm.qc.ca TEL: 514-987-5656

Title:  AXL Receptor Tyrosine Kinase in Breast Cancer: Defining Novel Substrates and 
Pathways Involved in Cell Migration and Invasion

Contributing Authors: Afnan Abu-Thuraia, IRCM; Rony Chidiac, UdeM; Jean-Phillipe 
Gratton,UdeM, Jean-Francois Cote, IRCM

Poster # 22

Presenter:  Oluwafemi Akintola, PhD Candidate, Simon Fraser University

EMAIL: oakintol@sfu.ca TEL: 604.446.6333

Title: Studies of N-acetylglucosamine as a Regulant for Cell-surface Glycosylation

Contributing Authors: Dr. Bingyun Sun, Simon Fraser University
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10:30 Keynote Speaker

Presenter:  Heidi McBride, Professor, McGill University, 3801 University Ave, Rm 622C, 
Montreal, QC, H3A2B4 

EMAIL: Heidi.mcbride@mcgill.ca TEL: 514-398-1808

Title:  Can Dynamic BioID Solve the Mystery of Mitochondrial SUMOylation?

Mitochondria provide a myriad of biochem-
ical functions within the cell, from the gen-
eration of ATP to bile acid synthesis and 
lipid metabolism. Each reaction is under 
tight regulatory control coupled to cellular 
signaling pathways. Our lab has focused on 
the mechanisms by which the architecture 
and positioning of the mitochondria may 
act as determinants of function. Their abil-
ity to shape-shift from interconnected and 
fused structures to fragmented organelles 
is highly orchestrated in concert with the 
cell cycle, cell death programs, and met-
abolic transitions. We identified SUMOy-
lation as an important post-translational 
modification that regulates mitochondrial 
division upon conjugation of the core mi-
tochondrial fission GTPase, dynamin related 
protein (Drp1). An evolutionarily conserved 
SUMO E3 ligase called MAPL (mitochondrial 

anchored protein ligase, also called MUL1) 
is anchored within the outer membrane 
where it SUMOylates Drp1, stabilizing the 
oligomerized state and maintaining the ER/
mitochondrial contacts that promote fission 
and the flux of metabolites between these 
two organelles. However, MAPL is also 
transported to peroxisomes, with additional 
substrates in both organelles. I will present 
a summary of our efforts to identify MAPL 
partners using the BioID approach, which 
has allowed us to mechanistically dissect 
the global role of mitochondrial SUMOy-
lation in multiple pathways. These mecha-
nisms have provided important insights to 
understand the broad phenotypes present-
ed in a novel MAPL knock-out mouse mod-
el, further validating the power of BioID in 
complex physiological systems.

11:00

Presenter:  Guy Poirier, Professor of Biochemistry & Scientific Advisor, Plateforme 
Protéomique du Centre de Recherche du CHU de Québec, Université Laval

EMAIL: guy.poirier@crchul.ulaval.ca  TEL: 418-654-2267

Title:  Identification of Glutamate and Aspartate ADP-Ribosylation Sites onto Histones 
by Mass Spectrometry

Contributing Authors: Jean-Philippe Gagné1, Florence Roux-Dalvai2, Daniel Defoy2, 
Arnaud Droit2, Michael J. Hendzel3 and Guy G. Poirier1

1 Centre de recherche du CHU de Québec - Pavillon CHUL, Faculté de Médecine, Uni-
versité Laval, Québec, Canada
2 Plateforme Protéomique du Centre de Recherche du CHU de Québec - Pavillon 
CHUL, Faculté de Médecine, Université Laval, Québec, Canada
3 Departments of Oncology and Cell Biology, Faculty of Medicine and Dentistry, Uni-
versity of Alberta, Edmonton, Canada
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Chromatin structure and function is regulat-
ed by histone post-translational modifica-
tions. Histone proteins are subject to a vari-
ety of post-translational modifications that 
can work combinatorially to alter the tran-
scriptional state or the repair of DNA dam-
age. The landscape of histone modifications 
includes mono- and poly(ADP-ribosylation), 
which can directly alter nucleosome struc-
ture and DNA accessibility. ADP-ribosyla-
tion occuring on glutamate and aspartate 
residues was the most intensively studied 
histone ADP-ribosylation modification in 
the past, primarily because these carboxy-
lester-type ADP-ribose–protein bonds were 
the most susceptible to hydroxylamine hy-
drolysis, a particularly fast and efficient 
method of protein de-ADP-ribosylation. 

Taking advantage of hydroxylamine-based 
developments in the identification of 
ADP-ribosylated residues by liquid-chro-
matography tandem mass spectrometry 
(LC-MS/MS), we generated a repertoire of 
glutamate- and aspartate-specific ADP-ri-
bosylation sites onto histones. In our study, 
high confidence MS/MS-assigned ADP-ribo-
sylation site identification onto a combina-
tion of in vitro and in vivo ADP-ribosylated 
histones revealed that all five major classes 
of histones are targets for D/E ADP-ribosyla-
tion. We found that the histone tails are not 
the sole location of the sites of ADP-ribo-
sylation. Significant ADP-ribosylation sites 
were located in central globular regions of 
histones adding to the complexity of the 
histone modification landscape.

11:20

Presenter:  Jean-Philippe Lambert, Postdoctoral Fellow, Lunenfeld-Tanenbaum 
Research Institute

EMAIL: lambert@lunenfeld.ca TEL: 416-586-4800 ext.8272 

Title: Functional Interplay Within the BET Protein Family Impacts Cell Growth

Contributing Authors: Pavel Savitsky, Structural Genomics Consortium; Huayun Hou, 
SickKids Research Institute; Gagan Gupta, Lunenfeld-Tanenbaum Research Institute; 
Monika Tucholska, Lunenfeld-Tanenbaum Research Institute; Nicole St-Denis, Lun-
enfeld-Tanenbaum Research Institute; Liis UuskÌ?la-Reimand, SickKids Research In-
stitute; Laurence Pelletier, Lunenfeld-Tanenbaum Research Institute; Stefan Knapp, 
Structural Genomics Consortium; Michael Wilson, SickKids Research Institute; Panagis 
Filippakopoulos, Structural Genomics Consortium; Anne-Claude Gingras, Lunen-
feld-Tanenbaum Research Institute.

Lysine acetylation is a post-translational 
modification occurring in all subcellular 
compartments but enriched in the nucle-
us. Prevalent acetylation on histone pro-
teins plays a crucial role in the regulation 
of gene expression by ‘loosening’ chroma-
tin, enabling the transcription machinery 
to access DNA. Histone acetylation is rec-
ognized by bromodomains, readers of ace-
tyl-lysine residues, which are found in 43 
human proteins. The bromodomain and ex-
tra terminal (BET) protein family (composed 

of BRD2, BRD3, BRD4 and BRDT) interacts 
with acetylated proteins, facilitating the 
ordered recruitment of the transcription-
al machinery controlling key gene expres-
sion programmes. BET bromodomains have 
been successfully targeted with small mole-
cule inhibitors such as JQ1. Here we employ 
quantitative functional proteomics assays 
to define the impact of BET bromodomain 
inhibitors on BET protein interaction net-
works. Our results reveal a disruption of 
acetylation-dependent histone complexes 

Wednesday April 13



33Proteomic Advances in Health and  Diseases

as well as a rapid remodeling of BET inter-
actomes, with changes unique to each BET 
protein member. For instance, BRD3 was 
re-localized within the nucleus upon JQ1 
treatment, resulting in altered protein-pro-
tein interactions and associations with 
chromatin, particularly at ribosomal DNA 
repeats. Overexpression of BRD3 was found 
to favor its binding to chromatin and to 
downregulates the transcription of its tar-

gets, such as ribosomal RNA and MYC, but 
also of other BET proteins themselves. Inter-
estingly, the capacity to regulate BET pro-
teins levels was also observed for BRD2 and 
BRD4. Collectively our data reveal a previ-
ously unknown interconnectivity within the 
BET protein family that impacts the expres-
sion of key proteins, such as the MYC onco-
gene and ultimately, cellular proliferation. 

11:40 Short talks (5 min each, abstracts in poster section)

Poster # 23

Presenter:  Francis McManus, Research Associate, University of Montreal

EMAIL: francis.mcmanus@umontreal.ca TEL: 514-743-8678

Title: Uncovering the Role of SUMOylation in Cellular Senescence

Contributing Authors: Francis McManus; Frederic Lamoliatte; Véronique Bourdeau; 
Gerardo Ferbeyre; Pierre Thibault.

Poster # 24

Presenter:  Etienne Coyaud, Postdoctoral Fellow, University Health Network

EMAIL: coyaud@gmail.com TEL: 6479797841

Title: BioID-based Identification of SCF Beta-TrCP1/2 E3 Ligase Substrates

Contributing Authors: Etienne Coyaud(1) Monika Mis, Estelle M.N. Laurent, Wade 
H. Dunham, Amber L. Couzens, Melanie Robitaille, Anne-Claude Gingras, Stephane 
Angers and Brian Raught.

Poster # 25

Presenter:  Nestor Solis, Postdoctoral Research Fellow, University of British Columbia

EMAIL: nestor.solis@ubc.ca TEL: 6043132473

Title:  Understanding Macrophage Differentiation Using Protease Degradomics: 
Microarrays (CLIP-CHIP), Proteomics and TAILS Terminomics

Contributing Authors: Antoine Dufour, Centre for Blood Research, University of Brit-
ish Columbia; Reinhild Kappelhoff, Centre for Blood Research, University of British 
Columbia; Anders R Kristensen, Michael Smith, Genome Sciences Centre, BC Cancer 
Agency; Leonard Foster, The Centre for High-Throughput Biology, University of Brit-
ish Columbia; Christopher M. Overall, Centre for Blood Research, University of British 
Columbia.

Session IV: Protein Modifications

PR
O

TE
IN

 M
O

D
IF

IC
A

TI
O

N
S



34 8th Annual Canadian National Proteomics Network Symposium 

Poster # 26

Presenter:  Christine Desroches Altamirano, M.Sc. Student,Systems Biology, 
IRIC - Université de Montréal

EMAIL: christine.desroches21@gmail.com TEL: 514.808.9390

Title: In vivo and in vitro Identification of SUMO Sites in Saccharomyces cerevisae 

Contributing Authors: Francis McManus, Institute of Research in Immunology and 
Cancer (Montréal, Canada); Damien D’Amours, Institute of Research in Immunolo-
gy and Cancer (Montréal, Canada) and Faculty of Medicine, Université de Montréal 
(Montréal, Canada); Pierre Thibault, Institute of Research in Immunology and Cancer 
(Montréal, Canada), Department of Chemistry, Université de Montréal (Montréal, 
Canada), and Department of Biochemistry, Université de Montréal (Montréal, 
Canada).

13:30 Keynote Speaker

Presenter:  David Fenyo, Professor, New York University School of Medicine

EMAIL: david@fenyolab.org TEL: 917-754-6066

Title: Cancer Proteogenomics

Advances in sequencing technologies have 
revealed large heterogeneity on the ge-
nome and transcriptome level in tumors. 
However, it has often been difficult pinpoint 
which of the changes are important drivers 
of tumor growth. Proteomic technologies 
have also improved rapidly, although they 
are still have a way to go before providing 
the same dynamic range and sensitivity as 
sequencing technologies, 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 integration of data from breast tumors 
analyzed within The Cancer Genome Atlas 
(TCGA) and the Clinical Proteomics Tumor 
Analysis Consortium (CPTAC).

14:00

Presenter:  Jasmin Coulombe-Huntington, Research Associate, 
IRIC - Université de Montréal

EMAIL: jasmin.coulombe-huntington@umontreal.ca TEL: 617-506-9772

Title:  Genome-wide Definition of Cell-type Essential Genes at Sub-gene Resolution 
in a Human CRISPR/Cas9 Screen

Contributing Authors: Thierry Bertomeu, IRIC; Jasmin Coulombe-Huntington, IRIC; 
Andrew Chatr-Aryamontri, IRIC; Karine Bourdages, IRIC; Driss Boudeffa, IRIC; Yu Xia, 
McGill University; and Mike Tyers, IRIC.
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The repurposed CRISPR/Cas9 system is revo-
lutionizing the potential for genome-scale 
genetic screens in human cells. We built the 
most complex pooled sgRNA library yet re-
ported, including 278,754 sgRNAs targeting 
22,959 potential human genes and 20,852 
alternative exons. We screened this library 
in a doxycycline-inducible Cas9 clone of 
the human pre-B lymphocytic NALM-6 cell 
line to identify cell-essential genes. We de-
veloped a novel analysis tool, RANKS that 
significantly outperforms three alterna-
tive methods on our dataset. We identi-
fied 2,309 genes that score significantly 
for cell-essentiality, and define an absolute 
core of essential genes shared by all CRISPR 
and gene trap studies in different cell lines 
to date. 168 essential genes were unique to 
Nalm-6 and 87 of these were absent from 
any previous CRISPR screen. We also iden-

tified many essential and non-essential al-
ternatively-spliced exons within essential 
gene loci. The depletion of sgRNAs out-
side essential genes correlated with DNA 
accessibility and the number of potential 
sgRNA off-target cleavage sites, consistent 
with a terminal failure to repair Cas9-in-
duced double-strand breaks. Since protein 
function may be differentially affected by 
in-frame mutations, we mapped sgRNA-di-
rected cleavage sites relative to the protein 
sequence and found significant correlations 
between the cell-essentiality of protein res-
idues and their relative evolutionary con-
servation, structural burial, overlap with 
predicted domains, secondary structures, 
and protein-protein interaction interfaces. 
These results extend the resolution and cov-
erage of CRISPR whole-genome screens in 
human cells.

14:20

Presenter:  Lorne Taylor, Proteomics Platform Manager, Research Institute of the McGill 
University Health Centre (RI-MUHC)

EMAIL: proteomics.rimuhc@mcgill.ca, amy.wong2@mcgill.ca, TEL: 514-934-1934 x76200

Title:  Rapid and Efficient Quantification of Proteins Using Routine Proteomics 
Identification Workflows

Contributing Authors: Amy Wong, Proteomics Platform, RI-MUHC 

Techniques to quantify proteins span a 
range of stringencies from simple spectral 
counting through to clinically acceptable 
isotope dilution SRM assays. Both ends of 
this spectrum suffer from problems due to 
either lack of precision and reproducibil-
ity for spectral counting methods or tech-
nical complexity due to SRM assay devel-
opment, validation and quality assurance. 
Simple and automated methods now exist 
to quantify hundreds of proteins in com-
plex mixtures by extracting high resolution 
MS1 precursor (120K FWHM) ion scan chro-
matograms that are automatically correlat-
ed with high or low resolution MS/MS data 
across multiple sample sets. Using the soft-
ware package Pinnacle (Optys Tech, Brigh-

ton MA) LCMS data are automatically time 
aligned and XICs for 12C, 13C & double 13C 
isotopes for each peptide are automatical-
ly extracted and quantified using multiple 
normalization schemes. Furthermore multi-
ple proteomics data types can be accommo-
dated including SRM, PRM, HR/AM MS, DIA 
or mixed data from multiple vendors. We 
will present the applications of Pinnacle to 
quantify many hundreds of proteins from 
various enrichment schemes (co-IP, BioID). 
We have found that this method approach-
es the precision of SRM (if not the sensitiv-
ity) but with the ease of spectral counting 
methods. An important intermediate step 
in the Pinnacle workflow is the ability for 
the analyst to examine thousands of XICs in 
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a graphical context that allows for stringent 
quality control over the resulting SRM-like 
data. Furthermore, we will compare and 

contrast the precision of XIC based quan-
tification with spectral counting especially 
with the lower end of the count range.

14:40 Short talks ( 5min each, abstracts in poster section)

Poster # 28

Presenter:  James Knight, Research Associate, Samuel Lunenfeld Research Institute, 
Mt. Sinai Hospital

EMAIL: jknight@lunenfeld.ca TEL: 416 586-4800 x8272

Title: ProHits-viz: Interactively Visualizing and Analyzing Protein Interactome Data

Contributing Authors: Guomin Liu, Centre for Systems Biology, Lunenfeld-Tanen-
baum Research Institute, Sinai Health System, Toronto, Ontario, Canada; Jian Ping 
Zhang, Centre for Systems Biology, Lunenfeld-Tanenbaum Research Institute, Sinai 
Health System, Toronto, Ontario, Canada; Hyungwon Choi, Saw Swee Hock School 
of Public Health, National University of Singapore and National University Health 
System, Singapore; Anne-Claude Gingras, Centre for Systems Biology, Lunen-
feld-Tanenbaum Research Institute, Sinai Health System, Toronto, Ontario, Canada.

Poster # 29

Presenter:  Sébastien Giguère, Postdoctoral Fellow, IRIC - Université de Montréal

EMAIL: giguere.sebastien@gmail.com TEL: 418-880-0271

Title:  Machine Learning Approach for Large Scale Identification of Direct Kinase 
Substrates from in vivo Phosphoproteomics Data

Contributing Authors: Sébastien Giguère, IRIC-Université de Montréal; Evgeny Kan-
shin, IRIC-Université de Montréal; Andrew Chatr Aryamontri, IRIC-Université de Mon-
tréal; Jing Cheng, IRIC-Université de Montréal; Pierre Thibault, IRIC-Université de 
Montréal; Mike Tyers, IRIC-Université de Montréal

Poster # 30

Presenter:  Wen Zhang, PhD Student, University of Toronto

EMAIL: wenzhang211@gmail.com TEL: 416.813.7654 x309110

Title:  Proteome Signatures and New Cancer Drivers

Contributing Authors: Wen Zhang, University of Toronto; Shingo Sakashita, Princess 
Margaret Cancer Centre; Melania Pintilie, Princess Margaret Cancer Centre; Bethany 
Pitcher, Princess Margaret Cancer Centre; Jiefei Tong, Hospital for Sick Children; Paul 
Taylor, Hospital for Sick Children; Nhu-An Pham, Princess Margaret Cancer Centre; 
Ming Li, Princess Margaret Cancer Centre; Tao Wang, Princess Margaret Cancer Cen-
tre; Ming S. Tsao, Princess Margaret Cancer Centre; and Michael F. Moran, University 
of Toronto, Hospital for Sick Children and Princess Margaret Cancer Centre
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Poster # 31

Presenter:  Yassene Mohammed, Bioinformatics Group Leader, 
University of Victoria-Genome BC Proteomics Centre

EMAIL: yassene@proteincentre.com TEL: 250-483-3226

Title:  MADpipe - an MRM Assay Design PIPEline for Multiplexed Multiple and Parallel 
Reaction Monitoring (MRM and PRM) Experiments

Contributing Authors: Yassene Mohammed, Derek Smith, Dominik Domanski, Ange-
la M. Jackson, Andrea Palmer, Suping Zhang, and Christoph H. Borchers

15:30 Keynote Speaker

Presenter:  Bruno Domon, Director, Luxembourg Clinical Proteomics Center 

 EMAIL: Bruno.domon@lih.lu TEL: +352 621 197 373

Title: Advances in HR-AM quantitative proteomics

Targeted analyses using parallel reaction 
monitoring (PRM), performed on high-res-
olution and accurate-mass (HRAM) mass 
spectrometers, present the selectivity and 
sensitivity to confidently quantify peptides 
in complex samples. The internal standards 
(IS) used for isotope dilution quantification 
were recently leveraged to actually drive 
the acquisition (“internal standard trig-
gered-PRM”, IS-PRM [1]), thus increasing 
the scale of screening experiments while 
ensuring high sensitivity. Here, the IS-PRM 
technique has been evaluated in the context 
of additional proteomics experiment types.  
  First, it has been explored in combina-
tion with fast liquid chromatography sep-
aration to progress analytical throughput. 
The IS-PRM method was particulary suit-
ed to this configuration, which required 
maximized acquisition efficiency to main-
tain a decent number of peptides ana-
lyzed in each analysis. The developed set-
up enables the quantification of up to 50 

peptides in 100 samples within one day. 
  In addition, the performance of the 
technique was further investigated with 
respect to quantification accuracy. Sever-
al options were evaluated, including stan-
dard curve and single-point calibration 
methods, to assess accuracy, robustness and 
throughput. A novel analytical workflow 
was designed, combining the concurrent 
addition of multiple isotopologous internal 
standards and the IS-PRM acquisition, to im-
prove the accuracy of quantitative analyses. 
  Third, the field of application of the 
IS-PRM technique has been expanded to in-
clude the analysis of post-translational mod-
ifications. The approach was explored for 
the determination of phosphorylation site 
occupancy on a large scale. These develop-
ments will also be applicable to other types 
of post-translational modifications, as illus-
trated with the analysis of asparagine deam-
idation products (aspartate/isoaspartate). 
 [1] Gallien et al., MCP (2015)
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16:00

Presenter:  Robert Popp, PhD Candidate, University of Victoria-Genome BC Proteomics 
Centre

EMAIL: robert@proteincentre.com TEL: 250-580-8275

Title: Immuno-MALDI for Quantifying Signaling Pathway Activity

Contributing Authors: Yassene Mohammed, University of Victoria-Genome BC Pro-
teomics Centre; Andrew G. Chambers, University of Victoria-Genome BC Proteomics 
Centre; Adriana Aguilar-Mahecha, Jewish General Hospital; Oliver Pötz, Natural and 
Medical Sciences Institute (NMI); Mark Basik, Jewish General Hospital; Christoph H. 
Borchers, University of Victoria-Genome BC Proteomics Centre.

Aberrations of signaling pathways are criti-
cal in cancer development. Novel therapeu-
tic agents target members of these path-
ways, however, these only work in a minority 
of patients. We therefore set out to devel-
op immuno-MALDI (iMALDI) assays based 
on our phosphatase-based phosphopep-
tide quantitation (PPQ) method to measure 
PI3K/AKT pathway activity by quantitating 
key phosphopeptides of proteins AKT1 and 
AKT2 in cancer tissues as predictive biomark-
ers.The iMALDI technique is based on enrich-
ing target peptides with antibodies coupled 
to magnetic beads. After enrichment, the 
beads are washed and spotted onto a MALDI 
plate, where acidic MALDI matrix is applied 
to elute the peptides. MALDI analysis was  
performed on Bruker Microflex MALDI-TOF 
instrument. For the PPQ approach, the sam-
ple digest is split into two aliquots, of which 

one is treated with phosphatase. Non-phos-
phorylated peptide quantities from both 
aliquots allow calculation of phosphoryla-
tion stoichiometry. All liquid handling steps 
were automated on an Agilent Bravo robot.
We quantified the target peptides from co-
lon-cancer (SW480, HCT116) and breast-can-
cer (MDA-231) cell lines, as well as flash-fro-
zen and formalin-fixed paraffin-embedded 
(FFPE) breast-cancer and HCT116 mouse xe-
nograft colon-cancer tissues. Per sample, ~50 
Âµg protein per sample are required (10 Âµg 
protein per capture). Target peptide levels 
ranged from ~ 0.1-1 fmol/Âµg protein lysate 
with phosphorylation levels of 0-~50%. The 
lower limit of detection was 100 amol of 
peptide, with a linear range of 0.5-10 fmol of 
peptide on the MALDI plate. CVs for iMALDI 
assays were consistently <10%. A full assay 
validation study will follow.

16:20

Presenter:  Martin Dufresne, PhD Candidate, Université de Montréal

EMAIL: martindufresne00@gmail.com TEL: 514-887-9346

Title:  Metal-assisted LDI MS for High Resolution Imaging MS of Neutral Lipids 
from Thin Tissue Sections.

Contributing Authors: Martin Dufresne, Université de Montréal, Department of 
Chemistry; Pierre Chaurand,Université de Montréal, Department of Chemistry

Essential to all living organisms, lipids play 
key roles in cellular membranes, signaling 
and energy storage. We have explored the 

analysis of olefinic compounds by high reso-
lution laser desorption ionization (LDI) IMS 
through silver cationization directly from 
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tissue sections after silver sputtering. For 
this purpose, different mouse tissue sec-
tions including brain, kidney, and liver were 
investigated at lateral resolutions as high as 
5 åµm for high resolution measurements. 
We have thus far mapped and identified 
with certainty several compounds includ-
ing cholesterol, arachidonic acid, and do-
cosahexaenoic acid for this specific sample 
preparation approach. While both fatty 
acids and cholesterol show great affinity 
for silver, other molecules have strong af-
finities for other selected cations. Of par-
ticular interest, triacylglycerols (TAGs) are a 
major component of mammalian nutrition 
and are thought to play significant roles in 
the development of life-style associated dis-
eases such as atherosclerosis, non-alcoholic 

fatty liver diseases and neurodegenerative 
diseases. We have developed a matrix-free 
approach for the specific ionization of TAGs 
directly from thin tissue sections and ap-
plied it to IMS. For this purpose, the cou-
pling of sodium salts and sputtered gold has 
been investigated to enhance both the de-
sorption and ionization processes yielding a 
30 fold increase of TAG signals compared to 
standard MALDI MS approaches. Although, 
this method targets TAGs we have also de-
tected several other compounds including 
cholesterol esters which are hard to detect 
by MALDI MS. These novel IMS strategies 
are being used to study a mouse model of 
Alzheimer’s disease and human non-alco-
holic fatty liver disease.

16:40 Short talks (5 min each, abstracts in poster section)

Poster # 33

Presenter:  Vincent Richard, Postdoctoral Researcher, Segal Cancer Proteomics Centre

EMAIL: vincent.richard@ladydavis.ca TEL: 514.799.0795

Title:  An Online 2D RP-RP LC/MRM-MS Method Provides Higher Sample Throughput 
for the Analysis of the Human Plasma Proteome

Contributing Authors: Vincent Richard, McGill University, Lady Davis Institute, Segal 
Cancer Proteomics Center; Andrew Percy, University of Victoria, Genome BC Proteom-
ics Center; Dominik Domanski, McGill University, Lady Davis Institute, Segal Cancer 
Proteomics Center; Christoph Borchers, University of Victoria, Genome BC Proteomics 
Center.
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Poster # 34

Presenter:  Andre LeBlanc, Post-Doc, University of Victoria-Genome BC 
Proteomics Centre

EMAIL: andre.marc.leblanc@gmail.com TEL: 5142454662

Title:  Highly Multiplexed MRM-based Peptide Quantitation in Human Plasma Using 
Two Different Stable Isotope Labeled Peptides for Calibration

Contributing Authors: André LeBlanc, University of Victoria Genome BC Proteomics 
Centre; Sarah Michaud, MRM Proteomics Inc.; Andrew Percy, University of Victoria 
Genome BC Proteomics Centre; Darryl Hardie, University of Victoria Genome BC Pro-
teomics Centre; Juncong Yang, University of Victoria Genome BC Proteomics Centre; 
Nick Sinclair, University of Victoria Genome BC Proteomics Centre; Jillaine Proudfoot, 
University of Victoria Genome BC Proteomics Centre; Adam Pistawka, University of 
Victoria Genome BC Proteomics Centre; Derek Smith, University of Victoria Genome 
BC Proteomics Centre; Christoph Borchers, University of Victoria Genome BC Pro-
teomics Centre/MRM Proteomics Inc.

Poster # 35

Presenter:  Sibylle Pfammatter, PhD Student, Université de Montréal, 
Chemistry Department

EMAIL: sibyllepfammatter@gmail.com TEL: 514-663-0082

Title:  Improved Quantitation for Large Scale Proteomic Analyses Using 
High Field Asymmetric Waveform Ion Mobility Spectrometry (FAIMS)

Contributing Authors: Eric Bonneil - Institute for Research in Immunology and Can-
cer, Université de Montréal; Pierre Thibault - Institute for Research in Immunology 
and Cancer, Université de Montréal.

Poster # 36

Presenter:  Brigitte Simons, Market Development Manager, SCIEX

EMAIL: brigitte.simons@sciex.com TEL: 647-308-9584

Title:  Multi-Omics Analysis of Primary Cytotrophoblasts from Second Trimester and 
Term Primary Cells

Contributing Authors: Katy Williams, University of California San Francisco; Christie 
Hunter, SCIEX; Andrew Olson, Advaita Bioinformatics.
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Presenter:  Léo Aubert, Postdoctoral Fellow, IRIC - Université de Montréal

EMAIL: leo.aubert@umontreal.ca TEL: 514-573-7864

Title: A Cutting-edge Surfaceome Approach to Unveil Key Players in Breast Cancer

Contributing Authors: Neethi Nandagopal, IRIC - Université de Montréal; Genevieve 
Lavoie, IRIC - Université de Montréal; Philippe P. Roux, IRIC - Université de Montréal.

Despite continuous efforts, breast cancer 
remains the leading cause of cancer-related 
death in women. Occurring respectively in 
20-25% and 40% of breast tumors, ERBB2 
amplification and PIK3CA activating muta-
tions (E545K, H1047R) are among the most 
common genomic aberrations in human 
breast cancer. However, significant advanc-
es in therapies targeting HER2 and PI3K on-
coproteins fail to demonstrate good effica-
cy, mainly due to tumor heterogeneity and 
the development of acquired resistance. To 
expand the treatment options for breast 
cancer, new targets are desperately need-
ed. In this respect, the characterization of 
cell surface proteome (surfaceome) chang-
es occurring in transformed cells is essential 
to identify novel targets for cancer therapy 
and diagnosis. Insights into the complexity 
of the surfaceome have been yet limited by 
the lack of suitable methodologies. Herein, 
we have optimized a state-of-the-art pro-

teomics approach based on the labeling of 
cell surface proteins with biotin reagents, 
their subsequent purification with avidin 
chromatography, and quantification using 
label-free quantitative proteomics with 
liquid chromatography-tandem mass spec-
trometry (LC-MS/MS). We have employed 
this proteomics approach to identify secret-
ed and plasma membrane proteins that are 
differentially expressed on the cell surface 
of several MCF-10A human mammary epi-
thelial cell lines that reflect the initiation of 
breast cancer induced either by HER2 over-
expression or PIK3CA mutations. Interest-
ingly, our LC-MS/MS analyses identified over 
200 cell surface proteins in MCF-10A overex-
pressing HER2 from which 35% were signifi-
cantly upregulated compared with isogenic 
MCF-10A cells. This molecular description of 
the surface of ERBB2-transformed cells will 
allow to characterize new putative targets 
for breast tumors.

Poster # 2

Presenter:  Chantal Durette, Research Agent, IRIC - Université de Montréal

EMAIL: chantal.durette@umontreal.ca TEL: 514-343-6111 poste 0644

Title:  Proteogenomic-based Discovery of Minor Histocompatibility Antigens with 
Suitable Features for Immunotherapy of Hematologic Cancers.

Contributing Authors: DP Granados, A Rodenbrock, J-P Laverdure, C Côté, 
O Caron-Lizotte, C Durette, E Bonneil,DC Roy, J-S Delisle, S Lemieux, P Thibault 
and C Perreault

Pre-clinical studies have shown that injec-
tion of allogeneic T cells primed against 

a single minor histocompatibility antigen 
(MiHA) could cure hematologic cancers(HC) 
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without causing any toxicity to the host. 
However, translation of this approach in hu-
mans has been hampered by the paucity of 
molecularly defined human MiHAs. Using 
a novel proteogenomic approach, we have 
analyzed cells from 13 volunteers and discov-
ered a vast repertoire of MiHAs presented by 
themost common HLA haplotype in Europe-
an Americans: HLA-A*02:01;B*44:03. Nota-
bly, out of >6000 MiHAs, we have identified 
a set of 39 MiHAs that share optimal fea-
tures for immunotherapy of HCs. These ‘op-
timal MiHAs’ are coded by common alleles 
of genes that are preferentially expressed 
in hematopoietic cells. Also these peptides 

have been quantified using internal stan-
dard triggered-parallel reaction monitor-
ing on a Q-Exactive HF. This quantification 
shows that these peptides cover 4 orders of 
magnitude in abundance and there is no 
correlation with the level of expression of 
the corresponding transcript. Bioinformatic 
modeling based on MiHA allelic frequencies 
showed that the 39 optimal MiHAs would 
enable MiHA-targeted immunotherapy 
of practically all HLA-A*02:01;B*44:03 pa-
tients. Further extension of this strategy to 
a few additional HLA haplotypes would al-
low treatment of almost all patients.

Poster # 3

Presenter:  Heath Patterson, PhD Student, University of Montreal

EMAIL: heath.patterson@umontreal.ca TEL: 514-641-8029

Title:  Development of MALDI Imaging Mass Spectrometry of Phospholipids for 
Automated Assessment of Pathological Response to Therapy in Colorectal 
Cancer Liver Metastasis Resections

Contributing Authors: Heath Patterson, Department of Chemistry, University of Mon-
treal, Montreal, Quebec, Canada; Balqis Alabdulkarim, Department of Surgery, McGill 
University Health Center, Quebec, Canada; Anthoula Lazaris, Cancer Research Program, 
McGill University Health Center-Research Institute; Aurélien Thomas, Unit of Toxicol-
ogy, University Centre of Legal Medicine, Geneva-Lausanne, Switzerland; Martin M. 
Marcinkiewicz, Cytochem Inc., 6465 Durocher Avenue, Montreal, Quebec, Canada; 
Zu-hua Gao, Department of Pathology, McGill University Health Center, Quebec, Cana-
da; Peter B. Vermeulen, Translational Cancer Research Unit, GZA Hospitals St.-Augusti-
nus, 2610, Wilrijk, Belgium; Peter Metrakos, Department of Surgery, McGill University 
Health Center, Quebec, Canada; Pierre Chaurand, Department of Chemistry, University 
of Montreal, Montreal, Quebec, Canada.

In many cancers, the establishment of a pa-
tient’s future treatment regime often relies 
on histopathological assessment of tumor 
tissue specimens in order to determine the 
extent of the ‘÷pathological response’ to a 
given therapy. However, histopathological 
assessment of pathological response re-
mains subjective. We used MALDI imaging 
mass spectrometry of phospholipids to gen-
erate molecular signatures from colorectal 
cancer liver metastasis specimens resected 

from patients preoperatively treated with 
chemotherapy. We found histological com-
partments with similar and robust molecu-
lar signatures across a cohort of 52 samples. 
Using these signatures, we developed a 
classifier capable of delineating histopatho-
logical regions in unknown samples. These 
results also provided a quantitative and ob-
jective pathological response score that cor-
relates with patient prognosis using known 
and accepted tumor grading paradigms. In 
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addition, we identified single lipid moieties 
that are unique to different histopatholog-
ical features of the tumor which have po-
tential as new biomarkers for assessing re-
sponse to therapy. In particular, we found 
strongly discriminant lipid markers of in-
farct-like and usual necrosis, two types of 

necrosis that are indicators of therapeutic 
response and normal cancer proliferation, 
respectively. These data show that automat-
ed methods, focusing on the lipidome, can 
be used as prognostic markers for response 
to chemotherapy which will improve risk as-
sessment and patient care.

Poster # 4

Presenter:  Prem Kumarathasan, Senior Research Scientist, HEALTH CANADA

EMAIL: renaud.vincent@sympatico.ca, premkumari.kumarathasan@canada.ca, TEL: 613-957-0209

Title:  Mechanistic Studies to Understand Maternal Chemical Exposure-Related Infant 
Birth Weight Effects

Contributing Authors: Prem Kumarathasan1, Renaud Vincent1, Angie Bielecki1, Erica 
Blais1, Felicia Au2, James Gomes2, Gabriela Williams1, Harun Kalayci1, Sabit Cakmak1, 
Mandy Fisher1, Tye E. Arbuckle1, and William D. Fraser3

1Environmental Health Science and Research Bureau, HECSB, Health Canada, Ottawa, 
ON, 2University of Ottawa, Ottawa, ON, 3St-Justine Hospital, Montréal, PQ

Introduction and Objectives: There is grow-
ing evidence suggesting that environmen-
tal chemical exposures (e.g. heavy metals) 
can lead to adverse pregnancy outcomes 
(e.g. low birth weight). Nevertheless, bi-
ological plausibility of these associations 
needs to be established. The goal of this 
work was to conduct maternal plasma 
proteomic and metabolomic biomarker 
analyses to identify potential adverse out-
come pathways. We used the mother-in-
fant cohort from the Canada-wide Ma-
ternal-Infant Research on Environmental 
Chemicals (MIREC) study for this purpose.  
 Methods: Third trimester maternal plas-
ma samples were analyzed for target pro-
teomic markers (e.g. inflammation) by 
affinity-based multiplex assay, HPLC-Fluo-
rescence, and metabolomic markers (oxida-
tive /nitrative stress) by HPLC-Coularray and 

EIA. Statistical tests were conducted to test 
associations among maternal blood metal 
(Cd, Hg, Pb, As, Mn) levels, plasma biomark-
ers, physiological changes and birth weight. 
 Results and Discussion: Our results re-
vealed statistically significant associations 
(p<0.05) between maternal blood metal 
levels and matrix metalloproteinases in cir-
culation. Also, matrix metalloproteinases, 
vascular endothelial growth factor, cellular 
adhesion molecules, and chemokines rel-
evant to inflammatory/vascular pathways 
were linked (p<0.05) to birth weight effects.
Conclusion: Our findings imply that mater-
nal proteomic and metabolomic markers 
can be useful in gaining insight into envi-
ronmental exposure-mediated molecular 
mechanisms that may adversely affect birth 
weight.
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Poster # 5

Presenter:  Marianne Ariganello, Postdoctoral Fellow, HEALTH CANADA

EMAIL: renaud.vincent@sympatico.ca   TEL: 613-957-0209

Title:  Using Proteomic Analysis to Tease-Out Differences in Cellular Toxicity due to 
Source-Emission Exposures 

Contributing Authors: Marianne Ariganello, Dharani Das, Dalibor Breznan, Subra-
manian Karthikeyan, Ngoc Q. Vuong, Errol Thomson, Christine Mackinnon-Roy, Aziz 
Khanchi, Fred Elisma, Renaud Vincent, Prem Kumarathasan* 
*Health Canada, Ottawa, ON

Introduction and Objectives: There is ev-
idence associating air particulate matter 
(PM) exposure with adverse health out-
comes. Currently, there is limited informa-
tion on source-related particle toxicity. The 
objective of this study was to screen source 
emission particle-exposed cells for proteom-
ic changes to correlate with cytotoxicity. 
 Methods: Human lung epithelial cells 
(A549) and murine macrophages (J774A.1) 
were exposed in vitro for 24 h to 0- 100 µg/
cm2 of size-fractionated PM from the vicin-
ity of specific industrial sites in Canada and 
reference particles (Ottawa PM, TiO2 and 
SiO2). Cytotoxicity was assessed. Shot-gun 
proteomic analysis of cell lysates exposed 
to PM2.5 was performed using MALDI-TOF-
TOF-MS following molecular weight frac-
tionation and enzymatic digestion. Mass 
spectral profiles were data-mined for can-
didate biomarkers of exposure with MS/

MS profiles matched against databases 
using MASCOT for protein identification. 
 Results and Discussion: Cytotoxicity data 
revealed contrasting potencies of PM from 
different source-emissions, with greater 
PM toxicity associated with metal process-
ing sources. Heat-map and hierarchical 
clustering of mass spectral information re-
vealed PM-specific cellular changes with 
both cell types. Thirty candidate biomark-
ers were identified for macrophages and 
52 candidate biomarkers were identified 
for lung epithelial cells. Further explora-
tion of toxicity mechanisms is underway. 
 Conclusions: Mass spectrometric pro-
teomic screening is a promising tool to dis-
criminate between source-emission particle 
effects. Proteomic and cytotoxicity data to-
gether may contribute to the development 
of risk-prediction models. 

Poster # 6

Presenter:  Miljan Kuljanin, PhD Student, First Author, Western University

EMAIL: mkuljan@uwo.ca TEL: 519-498-3956

Title:  Proteomic Investigation of Paracrine Signals from Multipotent Stromal Cells that 
Augment Islet Regenerative Capacity

Contributing Authors: Gillian Bell, Western University; David Hess, Western Universi-
ty; Gilles Lajoie, Western University

Multipotent stromal cells (MSCs) are an 
attractive transplantable cell source for 

regenerative medicine. MSCs can be eas-
ily harvested from many sources which in-
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clude: umbilical cord tissue, umbilical cord 
blood, bone marrow, adipose tissue as well 
as amniotic fluid, making them ethically 
and readily available for therapeutic use. 
With the prevalence of diabetes on the rise, 
new strategies to combat this metabolic 
disease are needed. Islet transplantation 
has shown the ability to reverse the insu-
lin dependence observed in patient with 
type 1 diabetes. However this approach has 
many drawbacks. Most recently, MSCs have 
surfaced as an attractive strategy to combat 
diabetes. MSCs have been shown to recruit 
to the injured pancreas and induce endog-
enous ë?-cell regeneration to improve islet 
function. It is believed that these MSCs se-
crete previously undetermined cytokines, 
matrix modulating factors, as well as sup-
portive proteins that modify or establish 

a regenerative niche. The current study 
employs the use of highly sensitive mass 
spectrometry to elucidate these previously 
unknown secreted factors. The regenera-
tive capacity of the MSCs is determined by 
transplanting culture expanded MSCs into 
NOD/SCID mice and measuring the glucose 
response after STZ treatment. MSC lines 
are further sub-classified into two groups: 
regenerative MSCs and non-regenerative 
MSCs. Both types are then cultured in de-
fined SILAC media that either contained 
heavy or intermediate arginine and lysine 
for 9 days to allow complete incorporation 
of isotopically-labeled amino acids. Pro-
teomic screening has revealed that the re-
generative MSCs secrete more proteins, a 
large number of which correspond to Wnt 
signaling pathway. 

Poster # 7

Presenter:  Florence Roux-Dalvai, Centre de Recherche du CHU de Québec, L’Université 
Laval La Plateforme de Protéomique;

EMAIL: florence.roux-dalvai@crchuq.ulaval.ca TEL: 418.525.4444

Title:  Evaluation of Data Independent Acquisition analysis on Orbitrap Fusion for the 
Detection of Urinary Tract Bacterial Infection in Human

Contributing Authors: Florence Roux-Dalvai, Centre de Recherche du CHU de Qué-
bec, L’Université Laval La Plateforme de Protéomique; Benjamin Nehmé, Centre de 
Recherche du CHU de Québec, L’Université Laval La Plateforme de Protéomique;  
Isabelle Kelly, Centre de Recherche du CHU de Québec, L’Université Laval La Plate-
forme de Protéomique; Maurice Boissinot, Centre de Recherche du CHU de Québec, 
L’Université Laval La Centre de Recherche en Infectiologie; Frédéric Fournier, Centre 
de Recherche du CHU de Québec, L’Université Laval La Plateforme de Protéomique; 
Michel G. Bergeron, Centre de Recherche du CHU de Québec, L’Université Laval La 
Centre de Recherche en Infectiologie; Arnaud Droit, Centre de Recherche du CHU de 
Québec, L’Université Laval La Plateforme de Protéomique.

Bacterial infections cause millions of deaths 
each year, hence the need of rapid and accu-
rate diagnosis. MALDI-TOF analysis is large-
ly used in microbiology laboratories but re-
quires pure colonies obtained after a long 
step of bacterial culture and is non-quan-
titative. In order to avoid these limitations, 
we assumed that new proteomic strate-

gies using Data Independent Acquisition 
(DIA) should allow the detection in a single 
run of a large number of bacteria species 
with minimal sample treatment. We initial-
ly generated specific spectral libraries on 
three bacteria species representing about 
60% of all urinary tract infections in human 
(Escherichia coli, Enterococcus faecalis and 
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Klebsiella pneumonia) and used them to 
extract bacterial peptide signals acquired 
in DIA mode in urine sample. As a proof of 
concept we used urine samples spiked with 
bacteria at various concentrations and pre-
pared them for MS analysis using an opti-
mized short protocol. Using this approach, 
we were able to detect bacteria species spe-
cific signals at concentrations lower than 
1e5 CFU/mL in urine (limit for significative 
infection used by clinical laboratories). Lin-
earity and reproducibility demonstrated 

that the method can also be used for bac-
teria quantification. By drastically reducing 
the required time for bacteria species iden-
tification (50-100h to 6h), this work showed 
that DIA analysis might be an alternative to 
conventional infection detection strategies 
in urine, applicable to an unlimited num-
ber of bacterial strains, with a single anal-
ysis and allowed quantification of bacteria 
in the sample. It could also be extended to 
other biological samples (blood, cerebrospi-
nal fluid). 

Poster # 8

Presenter:  Ngoc Q. Vuong, PhD Student, HEALTH CANADA

EMAIL: renaud.vincent@sympatico.ca TEL: 613-957-0209

Title:  In Vitro Toxicity of Fractionated Urban Air Particulate Matter Using 
a Toxicoproteomic Approach

Contributing Authors: Ngoc Q. Vuong, Patrick Goegan, Dalibor Breznan, Julie 
O’Brien, Andrew Williams, Premkumari Kumarathasan and Renaud Vincent*

*Environmental Health Science and Research Bureau, HECSB, Health Canada, Ottawa, 
ON, K1A 0K9

Background: Levels of respirable particulate 
matter (PM) in ambient urban air are pos-
itively correlated with non-accidental hos-
pital admissions. Adverse health effects can 
be affected by PM concentration and phys-
icochemical properties. It is a challenge to 
identify toxicity mechanisms relevant to 
complex PM characteristics. 

Objective: The objective of this study was 
to investigate in vitro cytotoxicity of sol-
uble and insoluble fractions of ambient 
Ottawa PM and to understand mech-
anistic basis of cytotoxicity in lung ep-
ithelial cells using toxicoproteomics.  
  Methods: Human lung epithelial cells 
(A549) were exposed (24 h) to fractionated 
Ottawa PM (total, water soluble and water 
insoluble) and reference particles (TiO2 and 
SiO2) at 0-200 µg/cm2doses. Cytotoxicity 
(ATP, BrdU incorporation, and LDH leakage) 
and cellular proteomic changes (2D-GE and 

MALDI-TOF-TOF-MS/MS) were analyzed. 
  Results: Ottawa urban particles at 
higher doses were toxic to A549 cells. The 
total and insoluble fractions were more 
potent than the soluble fraction and al-
tered proteins associated with cell ne-
crosis and apoptosis, oxidative stress and 
antioxidant defense. Proteomic changes 
were consistent with cytotoxicity results. 
  Conclusion: This study demonstrated 
that in vitro toxicoproteomic approach can 
be valuable in gaining insight into toxicity 
mechanisms associated with physicochem-
ical characteristics and biological reactivity 
of respirable particles.
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Poster # 9

Presenter:  Ghazaleh Moghaddam, PhD Candidate, Université du Quebec a Montréal, 
Chemistry Dept

EMAIL: ghazaleh.moghaddamm@gmail.com TEL: 514 629-4079

Title:  An in vivo Study to Identify APAP Covalent Binding Protein Targets in Rat Liver 
by 2D-LC-HRMS/MS 

Contributing Authors: Makan Golizeh, Lucie Huart, Lekha Sleno*

Acetaminophen (APAP), a commonly used 
analgesic and antipyretic, is considered to 
be relatively safe at recommended doses. 
However, overdose of APAP is the principal 
cause of acute liver failure and is related to 
covalent binding of APAP’s reactive metab-
olite, NAPQI, to proteins. This in vivo study 
was performed to identify protein targets of 
APAP covalent binding in rat. Liver extracts 
were digested and subjected to strong cat-
ion exchange (SCX) prior to reverse-phase 
UHPLC-MS/MS. Raw data files from fraction-
ation were searched by ProteinPilot soft-

ware to find potential modified peptides. 
Peak integration was verified and peak 
lists were created to compare APAP-treated 
samples to controls. A few protein targets 
were identified here including triosephos-
phate isomerise and carbonic anhydrase 3. 
Furthermore cytochrome P450 2C6, micro-
somal glutathione S-transferase 1, MAP ki-
nase-activating death domain protein were 
also found in previous in vitro study.This 
data should provide useful information on 
the biological processes involved in APAP 
hepatotoxicity.

Poster # 10

Presenter:  Joey Sheff, PhD Candidate, University of Calgary

EMAIL: jgsheff@ucalgary.ca TEL: 403-831-8225

Title:  In Vitro Multivariate Statistical Tool for Large Scale HX-MS Drug Screening 

Contributing Authors: Joey G Sheff, Farshad Farshidfar, Oliver Bathe, Karen Kopciuk, 
Francesco Gentile, Jack Tuszynski, Khaled Barakat, David C. Schriemer.

Improvements in automated sample 
throughput and data collection/processing 
have made large scale and complex thera-
peutic screening assays with HX-MS possi-
ble. However, such analyses lack appropriate 
statistical approaches to qualify and rank 
hits. Current models have a limited capacity 
to use all the data available in HX-MS, in-
corporate additional sources of data, and/
or guide the categorization of hits based on 
functional outcomes. Multivariate statistical 
models offer a powerful means of extract-
ing both binding and functional informa-

tion from HX-MS profiles. These modeling 
strategies are already routinely applied in 
screening assays for other data types. When 
combined with additional biophysical data, 
HX-MS profiles may be used to classify li-
gand hits according to the conformational/
topographical responses that correlate with 
functional outcomes. The motor protein 
Eg5, an integral unit of the mitotic spindle 
and potent antimitotic target, was chosen 
as a model system for testing and develop-
ing multivariate statistical approaches. The 
binding response of eighteen kinesin inhib-
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itors (9 specific to Eg5) spanning 3 orders 
of magnitude in IC50 was mapped with HX-
MS. Binding profiles differed both qualita-
tively (regions covered by mass shift), and 
quantitatively (relative intensity of mass 
shift). Fitting with an OPLS-DA model re-
sulted in clustering of the drug replicates, 
and allowed for discrimination of the con-

trol compounds, stronger and weaker bind-
ers, and inhibitors acting through discrete 
allosteric pathways. Classification in this 
fashion illustrates that HX-MS patterns can 
be a predictor of function and potency, and 
can be useful for categorizing ligands prior 
to more involved structural analyses. 

Poster # 11

Presenter:  Jingxi Pan, Senior Scientist, University of Victoria-Genome BC Proteomics 
Centre

EMAIL: jingxi@proteincentre.com TEL: 250-483-3232

Title:  Structural Characterization of Protein PTM Isoforms by Top/middle-down 
Mass Spectrometry

Contributing Authors: Christoph Borchers, University of Victoria-Genome BC 
Proteomics Centre, BC Canada

Post-translational modifications (PTM) such 
as phosphorylation and glycosylation play 
key roles in regulating a protein’s structure 
and function. However, accurate character-
ization of a specific protein PTM isoform 
is challenging due to the difficulty of sep-
arating it from other isoforms, as well as 
the limitations of the traditional structural 
methods. By using selective top-down ETD, 
we were able to identify six specific phos-
pho-forms of Calmodulin (CaM). Phosphor-
ylation of CaM at four sites by CK2 was found 
to follow a sequential order, with Ser81 as 
the first, Thr79 as the second, and Ser101 
or Thr117 as the third. By combining top-
down ETD with subzero temperature hy-
drogen/deuterium exchange (HDX) technol-
ogy we developed (J. Am. Chem. Soc. 2014, 
136, 13065-71), the impact of phosphoryla-

tion on CaM’s structure was elucidated in a 
species-specific manner. A negligible struc-
tural effect was observed for mono-phos-
phorylation at Ser81, or di-phosphorylation 
at Ser81-Thr79, or tri-phosphorylation at 
Ser81-Thr79-Ser101 or Ser81-Thr79-Thr117. 
However, it was found that a significant 
phosphorylation-induced conformational 
change in CaM was caused by simultaneous 
phosphorylation at Ser101 and Thr117. The 
dramatically increased deuterium incorpo-
ration for residues between 102 and 119 
strongly suggests that the structure of this 
region has been greatly changed. In addi-
tion, by using a new middle-down HDX-MS 
method (Chem. Sci. 2015, 7, 1480-86), we 
were able to pinpoint glycosylation induced 
conformational changes of a 150 kDa anti-
body down to single residue level.
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Presenter:  Nicholas Brodie, PhD Student, University of Victoria, GBC Proteomics Centre

EMAIL: nick@proteincentre.com TEL: 250-508-7181

Title:  Analysis of Dopamine-induced Oligomers of ë±-synuclein by 14N/15N 
Crosslinking

Contributing Authors: Evgeniy Petrotchenko, University of Victoria, GBC Proteomics 
Centre; Christoph Borchers, University of Victoria, GBC Proteomics Centre

Parkinson’s disease is characterized by the 
death of dopaminergic neurons in the sub-
stantia nigra of the brain, and is accompa-
nied by the formation of ë±-synuclein ag-
gregates. ë±-Synuclein aggregates can be 
formed in vitro in a number of ways, includ-
ing by incubation with dopamine, which 
may be representative of the pathological 
protein state in vivo. These are difficult to 
study using traditional structural biology 
methods such as NMR and X-ray crystallogra-
phy, and therefore an alternative approach 
is required. In this study we have employed 
chemical crosslinking combined with mass 
spectrometry to obtain distance constraints 
which can be used to model the oligomeric 
form of ë±-synuclein. We have used a vari-
ety of crosslinking reagents including EDC 
(zero-length, crosslinks lysine with acidic 
residues), ABAS (7ÌÉ linker, crosslinks lysine 

to a non-specific residue) and PICUP (ze-
ro-length, tyrosine crosslinking) to provide 
a multitude of unique distance constraints. 
In order to distinguish crosslinks formed 
within one subunit from those linking two 
molecules within the overall oligomer, we 
used an equimolar mixture of ë±-synuclein 
and a metabolically-labeled 15N version of 
the protein. A total of 19 unique distance 
constraints were identified for the oligo-
meric form of the protein. The majority of 
these were intra-subunit crosslinks, which 
allows for the modeling of an oligomer 
subunit by discrete molecular dynamics sim-
ulation. Several of these intra-subunit cross-
links were unique to the oligomeric form of 
the protein when compared with the native 
protein, revealing some of the structural 
changes which occur as the protein transi-
tions to its pathological form.

Poster # 13

Presenter:  Lauriane Velot, PhD Student, Cancer Research Centre 
 - PROTEO - Université Laval

EMAIL: lauriane.velot@gmail.com TEL: 418.951.1188

Title:  Proteomic Identification of Novel Therapeutic Targets in Castration Resistant 
Prostate Cancer 

Contributing Authors: Dr. Frédéric Pouliot, Cancer Research Centre - Université Laval; 
Dr. Nicolas Bisson, Cancer Research Centre - PROTEO - Université Laval.

Prostate cancer (PCa) is the most frequently 
diagnosed cancer in Canadian men and the 
3rd cause of cancer mortality. The Androgen 
Receptor (AR) is switched on by androgens 

(e.g. testosterone) and stimulates prostatic 
cell proliferation. The primary treatment 
for metastatic PCa is androgen-depriva-
tion therapy, which is achieved via surgi-
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cal or chemical castration. Nevertheless, 
most PCas will become resistant to castra-
tion (CRPC). New drugs (e.g. Enzalutamide) 
were recently approved to further control 
CRPC. Although these treatments improve 
patient survival, their efficacy is still limit-
ed and most patients will die from the dis-
ease within a few years. We postulate that 
by gaining insights into AR signalling in En-
zalutamide-sensitive compared to Enzalut-
amide-resistant cells, new targets will be 
identified and in time be used as response 
predictors of CRPC patients to Enzalutamide, 
or as targets for combination therapy. We 
combined two proteomic approaches to 
characterize global AR signalling networks 

in CRPC. First, we used AR-proximity label-
ing (BioID) to identify 198 AR partners in 
androgen-stimulated cells. Most of them 
(152) were not previously reported. Second, 
using SILAC-based phosphoproteomic anal-
yses, we observed an increase in phosphory-
lation on several proteins involved in apop-
tosis and cell growth. These modifications 
are lost in Enzalutamide-resistant cells. This 
suggests these changes in the AR-depen-
dent phosphoproteome play a key role in 
CRPC progression. These studies will lead to 
the development of new predictive tools as 
well as the discovery of alternative thera-
peutic targets for CRPC.

Poster # 14

Presenter:  Antoine Méant, PhD Student, IRIC - Université de Montréal

EMAIL: antoine.meant@umontreal.ca TEL: 514-578-7565

Title:  Characterization of the RSK Interactome Reveals p120-catenin as a New 
Phosphorylation Substrate of the RAS/MAPK Pathway

Contributing Authors: Antoine Méant, Beichen Gao, Genevieve Lavoie, Flora Jung, 
Philippe P. Roux.

The Ras/MAPK (mitogen-activated protein 
kinase) pathway plays a key role in trans-
ducing extracellular signals to intracellular 
targets involved in cell growth, survival and 
proliferation. Inappropriate regulation of 
this pathway leads to a variety of diseases, 
including cancer and diabetes. This pathway 
regulates the activation of the RSK (p90 ri-
bosomal S6 kinase) family of protein kinases, 
which is composed of four isoforms (RSK1-
4). The RSK kinases are differently expressed 
amongst cell types and organs, suggesting 
isoform-specific biological functions. While a 
number of phosphorylation substrates have 
been identified for RSK1/2, the exact func-
tions of RSK3/4 remain elusive. In order to 
characterize RSK isoform-specific functions, 
we have used a proximity-based labeling ap-
proach (BioID) to identify potential binding 
partners in cells. This proteomic approach 
has resulted in the identification of poten-

tials binding partners for each RSK isoform. 
Among them, we have identified the protein 
p120-catenin. This protein plays an import-
ant role in maintaining adherens junction 
between cells, as well as in the regulation 
of Rho GTPase activity. Using more specific 
cell-based assays, we were able to identify 
p120-catenin as a RSK phosphorylation sub-
strate, suggesting a role for RSK in the func-
tional regulation of this protein. In conclu-
sion, using an unbiased proteomic approach, 
we have identified cellular partners for each 
RSK isoforms. These results help understand 
the specific role of the RSK isoforms, partic-
ularly with respect to their described func-
tions in cancer. Our results indicate that RSK 
directly modulates p120-catenin activity, 
suggesting that the Ras/MAPK pathway may 
play roles in cellular functions associated to 
p120-catenin.
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Poster # 15

Presenter:  Cassandra Wong, Masters Candidate, Lunenfeld-Tanenbaum Research 
Institute

EMAIL: cassandraj.wong@mail.utoronto.ca TEL: 647-209-1398

Title:  Functional Consequences of Mutations in the PI3 Kinase-mTORC1 Signaling 
Cascade

Contributing Authors: Geoffrey Hesketh, Lunenfeld-Tanenbaum Research Institute; 
Anne-Claude Gingras, Lunenfeld-Tanenbaum Research Institute.

Cancer is a disease of unrestricted growth, 
caused by an imbalance between catabolic 
and anabolic pathways. The mTORC1 com-
plex (mammalian target of rapamycin) is 
a major decision maker that controls the 
switch between catabolism to anabolism, 
through integration of stress, energy, nu-
trient, and growth factor signals. However, 
mTORC1 often gets activated aberrantly in 
cancer, due to mutations in upstream reg-
ulators that normally relay growth factor 
signals to mTORC1, notably kinases (PI3 ki-
nase, AKT), phosphatases (PTEN) and G-pro-
teins (K-Ras). Despite their importance in 
cancer, the functional consequences of 
many of these mutations are not complete-
ly understood. A major consequence of 
disease-associated mutations is the loss of 
protein-protein interactions (PPIs) normal-
ly associated with the wildtype protein. My 

hypothesis is that mutations in mTORC1 up-
stream regulators contribute to cancer de-
velopment through deregulation of these 
PPIs. My first aim is to employ quantitative 
mass spectrometry (MS) to profile changes 
in PPIs associated with these cancer muta-
tions in HEK293 cells. I will employ affinity 
purification coupled with MS (AP-MS) and 
BioID to interrogate PPIs and obtain com-
plementary views of the interactome. Using 
HCT116, a colorectal cancer cell line, I will 
assess whether PPI changes in HEK293 cells 
also occur in the context of cancer cells. In 
addition, I will investigate the functional 
consequence of differential PPIs in HCT116 
cells through monitoring of phosphoryla-
tion status of mTORC1 targets and a combi-
nation of knockout and rescue experiments 
to identify change of protein interactors.

Poster # 16

Presenter:  Vanessa Gaspar, PhD Student, Universidade Estadual de Maringa (Brazil) 
& IRCM

EMAIL: vapigas@gmail.com TEL: 514.913.0636

Title: Analysis of the Protein Interactome of Kin17 Reveals New Functions 

Contributing Authors: Philippe Cloutier, Maria Aparecida Fernandez, 
Benoit Coulombe

Kin17 is a protein that was found to be 
overexpressed in different cancer types, and 
has thus been considered as a biomarker 
candidate. This protein was originally iden-

tified based on antigenic similarity with 
procaryotic RecA. Immunofluorescence 
and electronic microscopy show that the 
kin17 protein is associated with chroma-
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tin, as well as present in the nucleoplasm. 
Some studies have suggested that this pro-
tein is involved in different cellular mech-
anisms such as DNA replication and repair. 
Further research is needed in order to pro-
vide a better understanding of the role of 
kin17. Affinity purification coupled to mass 
spectrometry (AP-MS) is a powerful meth-
od for the large-scale identification of pro-
tein-protein interactions (PPI). BioID/AP-MS 
is a technique, where the protein of interest 
is fused to a promiscuous biotin ligase that 
biotinylates other proteins based on prox-

imity. Since biotinylation is a relatively rare 
protein modification in human cells, BioID 
enables selective isolation of endogenous 
interacting partners directly without the 
need of preserving bait-prey interaction. 
Comparison of Kin17-based AP-MS under-
taken by Tandem-Affinity Purification (TAP) 
and BioID gave complementary interaction 
networks that comprise factors associated 
with ribonucleoprotein complexes like U5 
snRNP and the 60S subunit of the ribosome 
but found very little evidence for its impli-
cation in DNA replication.

Poster # 17

Presenter:  Boris Dyakov, Graduate Student, University of Toronto, 
Lunenfeld-Tanenbaum Research Institute, Gingras Lab

EMAIL: boris.dyakov@mail.utoronto.ca TEL: 647-378-1022

Title: A High Resolution Map of Nuclear Architecture

Contributing Authors: Ji Young Youn, LTRIWade Dunham, LTRIJames Knight, 
LTRIMeghan Mcfadden, LTRIFrank Liu, LTRIJianPing Zhang, LTRIBrett Larsen, LTRI-
Anne-Claude Gingras, LTRI

A defining feature of the eukaryotic cell 
is the compartmentalization of biologi-
cal processes into distinct organelles and 
other structures. The cell nucleus is highly 
complex and contains subnuclear structures 
(often termed nuclear bodies or compart-
ments) that act as sites of crucial biological 
functions, such as transcriptional regulation 
and RNA processing. These distinct sub-nu-
clear structures (e.g. nucleoli, paraspeck-
les, PML bodies, Cajal bodies, and splicing 
speckles) exist without a membrane and are 
instead stabilized by protein-protein and 
protein-nucleic acid interactions. Due to 
the inaccessibility of these compartments 
to classical biochemical approaches we lack 
a very basic understanding of their protein 
composition, regulation, and function. I 
aim to create an inventory of proteins asso-
ciated with each subnuclear compartment 
and am accomplishing this using BioID, an 
in vivo proximity biotinylation and affinity 

purification assay that allows us to iden-
tify protein-protein associations through 
mass spectrometry. Known components 
of selected subnuclear compartments are 
systematically tagged with biotin ligase 
and stably expressed in a human cell line; 
they then covalently label other resident 
proteins with biotin. Streptavidin purifica-
tion followed by quantitative proteomics 
and subsequent data analysis enables the 
identification of bona fide components of 
each of the bodies/compartments, as well 
as potential interactions between the vari-
ous nuclear sub-structures. By generating a 
high resolution proximal interaction map of 
the nucleus I hope to shed light on the cur-
rent poor functional understanding of sub-
nuclear compartments and support future 
endeavours to characterize their roles and 
significance.
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Poster # 18

Presenter:  Kévin Leguay, M.Sc. Student, IRIC - Université de Montréal

EMAIL: leguay.kevin@gmail.com TEL: 514.799.4658

Title:  Characterization of the ERM Protein Interactome Reveals Common and Specific 
Binding Partners

Contributing Authors: Kévin Leguay, Antoine Meant, Sebastien Carréno, 
Philippe P. Roux.

Ezrin, Radixin and Moesin (ERM) are three 
highly homologous proteins that are essen-
tial for linking the actin cytoskeleton to the 
plasma membrane. ERM proteins are in-
volved in multiple biological functions, in-
cluding cell migration, adhesion and division. 
High expression of ERM proteins has been 
shown in a variety of cancers, and is gener-
ally associated with an invasive phenotype. 
Although ERM proteins have a very similar 
structure and share several functions, they 
also have specific roles in cancer. Our objec-
tive is to identify common and specific ERM 
protein interactors that may explain their 
shared and respective biological functions.  
  Proximity-dependent biotin identifica-
tion (BioID) was used to identify potential 
ERM protein binding partners in living cells. 
Wild-type Ezrin, Radixin and Moesin were 
fused to the biotin protein ligase BirA, and 

stable HeLa cell lines with tetracycline-in-
ducible expression were established. The Bi-
oID method was performed using BirA-fu-
sion proteins, and results were analyzed 
using the SAINT computational tool to iden-
tify likely proximity interactors. With this 
approach, we identified CD44, a cell-surface 
glycoprotein known to interact with ERM 
proteins, along with several other proteins 
with unknown associations to ERM proteins.  
  These new potential protein partners 
will be studied using other cell-based as-
says, including immunoprecipitation and 
microscopy. Future work will be aimed at 
determining their functional relationship 
with ERM proteins. Based on the role of 
ERM proteins in cell migration and division, 
our work is likely to provide important new 
information about the role of ERM proteins 
in cancer.

Poster # 19

Presenter:  Adam Rabalski, Graduate Student, Western University, 
Dept of Biochemistry

EMAIL: arabalsk@uwo.ca TEL: 519.661.2111

Title: Investigation of the CK2-dependent Phosphoproteome Using Mass Spectrometry

Contributing Authors: Paula Pittock, Gilles Lajoie, David W. Litchfield

CK2 is a constitutively active serine/thre-
onine kinase that is overexpressed in sev-
eral cancers. Proteomic studies implicate 
overexpression of CK2 in promoting cell 
survival in response to apoptotic stimuli. 
Using quantitative phosphoproteomics by 

mass spectrometry the main objectives of 
this study are to identify cellular signaling 
events controlled by CK2 and dynamic indi-
cators of CK2 inhibition, along with investi-
gation of the phosphoproteome as this may 
reveal compensatory adaptations by other 
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kinases to CK2 inhibition. SILAC labeled cells 
were treated with 20 uM CX-4945 inhibitor 
for 60, 135, 180 or 240 minutes with con-
trol treated with vehicle. Phosphopeptides 
were enriched using titanium dioxide and 
analyzed by LC-MS/MS using an Orbitrap 
Elite. Data was processed in MaxQuant 
v1.5.3.8. Analysis of the phosphoproteome 
across three biological replicates over four 
time-points revealed 3003 quantified sites. 
Decreased phosphorylation of validated 
CK2 substrates such as EIF2S2 and TOP2A 
confirmed CK2 inhibition. Kinase set en-
richment analysis using PHOXTRACK (FDR 
<0.05) of phosphorylation sites revealed in-

crease in CDK1 and CDK2 phosphorylation 
sites at early time-points with CK2, MTOR 
and AKT phosphorylation sites decreasing. 
Inhibition of CK2 using CX-4945, an inhibitor 
currently undergoing clinical trials, reveals 
a dynamic cellular phosphoproteome, with 
increasing phosphorylation sites suggesting 
an adaptive response of the kinome. It is 
anticipated that the phosphorylation sites 
identified in this study will serve as a pan-
el of biomarkers that will enable the mon-
itoring of the kinome response during CK2 
pharmacological inhibition and serve in the 
design of rational therapeutic strategies for 
combinatorial kinase inhibitor treatment. 

Poster # 20

Presenter:  Rony Chidiac, PhD Student, Université de Montréal, 
Dept of Pharmacology

EMAIL: rony.chidiac@umontreal.ca TEL: 514-883-2594

Title:  Comparative Phosphoproteomics Analysis of VEGF and Angiopoietin-1 Signaling 
Reveals ZO-1 as a Critical Regulator of Endothelial Cell Proliferation.

Contributing Authors: Ying Zhang, Université de Montréal; Sylvain Tessier, Institut de 
recherches cliniques de Montréal; Denis Faubert, Institut de recherches cliniques de 
Montréal; Chantal Delisle, Université de Montréal; Jean-Philippe Gratton, Université 
de Montréal

VEGF and angiopoietin-1 (Ang-1) are es-
sential factors to promote angiogenesis 
through regulation of a plethora of signal-
ing events in endothelial cells. Although 
pathways activated by VEGF and Ang-1 
are being established, the unique signal-
ing nodes conferring specific responses to 
each factor remain poorly defined. Thus, 
we conducted a large-scale comparative 
phosphoproteomic analysis of signaling 
pathways activated by VEGF and Ang-1 in 
endothelial cells using mass spectrometry. 
Analysis of VEGF and Ang-1 networks of 
regulated phosphoproteins revealed that 
the junctional proteins ZO-1, ZO-2, JUP 
and p120-catenin are part of a cluster of 
proteins phosphorylated following VEGF 
stimulation that are linked to MAPK1 ac-
tivation. Down-regulation of these junc-

tional proteins led to MAPK1 activation 
and accordingly, increased proliferation of 
endothelial cells stimulated specifically by 
VEGF, but not by Ang-1. We identified ZO-1 
as the central regulator of this effect and 
showed that modulation of cellular ZO-1 
levels is necessary for endothelial cell pro-
liferation during vascular development of 
the mouse postnatal retina. In conclusion, 
we uncovered ZO-1 as part of a signaling 
node activated by VEGF, but not Ang-1, that 
specifically modulates endothelial cell pro-
liferation during angiogenesis. In addition, 
our study demonstrates that a comparative 
approach to analyze globally signaling net-
works by phosphoproteomics can uncover 
novel regulators of basic cell functions that 
have a physiological impact in vascular de-
velopment.
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Presenter:  Afnan Abu-Thuraia, PhD Student, IRCM

EMAIL: afnan.abu-thuraia@ircm.qc.ca TEL: 514-987-5656

Title:  AXL Receptor Tyrosine Kinase in Breast Cancer: Defining Novel Substrates and 
Pathways Involved in Cell Migration and Invasion

Contributing Authors: Afnan Abu-Thuraia, IRCM; Rony Chidiac, UdeM; Jean-Phillipe 
Gratton,UdeM, Jean-Francois Cote, IRCM

Metastasis is a process that causes as much 
as 90% of the fatalities of breast cancer 
progression. Clinical studies have identified 
the receptor tyrosine kinase AXL as a pro-
moter of metastasis where its expression in 
human primary tumors correlates with poor 
patient survival.The objective of our study 
is to unravel the contribution of the recep-
tor tyrosine kinase AXL in the progression 
of breast cancer to metastasis by character-
izing signalling pathways triggered by AXL 
inducing cell migration and invasion. Using 
an unbiased quantitative proteomics (SI-
LAC) screen in Hs578T cells (TNBC model), 
we performed phosphopeptide enrichment 
on TiO2 beads (pSer/Thr) or anti-pY100 
beads (pTyr). By mass-spectrometry and 
MaxQuant bioinformatics analysis we iden-
tified a differential pSer/pThr and pTyr-pro-
teomes of cells treated -/+ with Gas6 (AXL 
ligand), revealing a large number of signal-

ing networks. From the pTyr proteomes, we 
identified many modulated proteins includ-
ing the scaffold protein Nedd9. To define 
the potential signaling pathways regulated 
by AXL-Nedd9, we identified the Nedd9 in-
teractome using BioID coupled to mass spec-
trometry, a screen for proximity-dependent 
biotin identification of interacting proteins 
in living cells. This work revealed a network 
of candidate proteins largely involved in fo-
cal adhesions turnover and actin cytoskele-
ton dynamics. We are currently interfering 
with additional components of the Nedd9 
complex to establish the mechanism where-
by the AXL-Nedd9 signaling axis modulates 
focal adhesions to contribute to metastasis. 
This project will provide a deeper under-
standing of the mechanisms that will help 
in defining the role of the clinically relevant 
kinase AXL in promoting and regulating 
TNBC metastasis.

Poster # 22

Presenter:  Oluwafemi Akintola, PhD Candidate, Simon Fraser University

EMAIL: oakintol@sfu.ca TEL: 604.446.6333

Title: Studies of N-acetylglucosamine as a Regulant for Cell-surface Glycosylation

Contributing Authors: Dr. Bingyun Sun, Simon Fraser University

N-acetylglucosamine is one of the sugars 
that constitute the monomeric makeup 
of the N-glycans found in eukaryotic cells. 
N-glycans, however, are known to mediate 
the activities of many proteins responsible 
for cellular functions such as differentia-

tion, proliferation, migration, cell-cell inter-
actions and cell-extracellular matrix interac-
tions. Anomalies in N-glycosylation patterns 
have been associated with diseases such as 
diabetes mellitus and cancer. In this study, 
we explore the effect of the exogenous 
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supply of GlcNAc on cell behaviors such as 
migration, hypotonic swelling, and prolifer-
ation. Chinese hamster ovary cells (CHO-K1 
and glycosylation mutants) were exposed 
to different concentrations of GlcNAc (typ-
ically 0-150 mM) and their responses were 
studied using various biological assays. So 

far, we have recorded observable influence 
of GlcNAc on general cell behavior. The fi-
nalised information will provide insights on 
the role of GlcNAc molecules in mammalian 
cells and also provide useful data and in-
formation for future proteomic analysis of 
GlcNAc-treated Chinese hamster ovary cells. 

Poster # 23

Presenter:  Francis McManus, Research Associate, University of Montreal

EMAIL: francis.mcmanus@umontreal.ca TEL: 514-743-8678

Title: Uncovering the Role of SUMOylation in Cellular Senescence

Contributing Authors: Francis McManus; Frederic Lamoliatte; Véronique Bourdeau; 
Gerardo Ferbeyre; Pierre Thibault.

Small ubiquitin-related modifiers (SUMO) is 
a protein modification that regulates differ-
ent cellular processes including DNA repair 
and cell signaling. To date, the role of SU-
MOylation in cellular senescence has been 
proposed but the target proteins remain 
elusive. To address this, we generated sta-
ble U2OS cell lines harbouring a genetical-
ly engineered SUMO-3 protein containing 
a 6xHis tag and an Arg residue for peptide 
level immunoenrichment. The stable U2OS 
cells were transduced with a RAS expressing 
vector to promote senescence (or an emp-
ty vector as a control). The nuclear proteins 
were subjected to a Ni-NTA purification, the 
proteins digested with trypsin on beads and 
the SUMOylated peptides enriched using an 
antibody targeted to the SUMO remnant 
appended to the target peptide. Of the 

267 identified SUMOylation sites, 12 SUMO 
sites were statistically up-regulated, while 7 
were down-regulated in response to senes-
cence. The majority of the regulated sites 
were PML body associated, strengthening 
the importance of this machinery in cellu-
lar response. SUMOylation of UBC9 at Lys-
49 was among the up-regulated sites in the 
senescent phenotype. As the sole E2 in the 
SUMOylation machinery, we looked into 
the role of SUMOylation on this protein in 
further details. We performed immunoflu-
orescence studies with the wild-type and 
K49R variant and studied its colocalization 
with PML nuclear bodies. The colocalization 
of UBC9 was decreased for the K49R vari-
ant upon the onset of senescence indicating 
that SUMOylation of UBC9 at Lys-49 is inte-
gral for its targeting to PML nuclear bodies. 
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Poster # 24

Presenter:  Etienne Coyaud, Postdoctoral Fellow, University Health Network

EMAIL: coyaud@gmail.com TEL: 6479797841

Title: BioID-based Identification of SCF Beta-TrCP1/2 E3 Ligase substrates

Contributing Authors: Etienne Coyaud(1) Monika Mis, Estelle M.N. Laurent, Wade 
H. Dunham, Amber L. Couzens, Melanie Robitaille, Anne-Claude Gingras, Stephane 
Angers and Brian Raught.

The identification of ubiquitin E3 ligase sub-
strates has been challenging, due in part to 
low-affinity, transient interactions, the rap-
id degradation of targets, and the inability 
to identify proteins from poorly soluble cel-
lular compartments. SCF Beta-TrCP1 and SCF 
Beta-TrCP2 are well-studied ubiquitin E3 
ligases that target substrates for proteaso-
mal degradation, and play important roles 
in Wnt, Hippo and NFkB signalling. Com-
bining 26S proteasome inhibitor (MG132) 
treatment with proximity-dependent bio-
tin labeling (BioID) and semi-quantitative 
mass spectrometry, here we identify SCF 
Beta-TrCP1/2 interacting partners. Based on 

their enrichment in the presence of MG132, 
our data identify over 50 new putative SCF 
Beta-TrCP1/2 substrates. We validate 12 of 
these new substrates, and reveal previous-
ly unsuspected roles for Beta-TrCP in the 
maintenance of nuclear membrane integri-
ty, processing (P)-body turnover, and trans-
lational control. Together, our data suggest 
that Beta-TrCP is an important hub in the 
cellular stress response. The technique pre-
sented here represents a complementary 
approach to more standard IP-MS methods, 
and should be broadly applicable for the 
identification of substrates for many ubiq-
uitin E3 ligases.

Poster # 25

Presenter:  Nestor Solis, Postdoctoral Research Fellow, University of British Columbia

EMAIL: nestor.solis@ubc.ca TEL: 6043132473

Title:  Understanding Macrophage Differentiation Using Protease Degradomics: Mi-
croarrays (CLIP-CHIP), Proteomics and TAILS Terminomics

Contributing Authors: Antoine Dufour, Centre for Blood Research, University of Brit-
ish Columbia; Reinhild Kappelhoff, Centre for Blood Research, University of British 
Columbia; Anders R Kristensen, Michael Smith, Genome Sciences Centre, BC Cancer 
Agency; Leonard Foster, The Centre for High-Throughput Biology, University of Brit-
ish Columbia; Christopher M. Overall, Centre for Blood Research, University of British 
Columbia.

Macrophages are dynamic immune cells re-
sponsible for a variety of tasks in the body in-
cluding clearance of foreign molecules/cells 
by phagocytosis, recruitment of other im-
mune cells by chemokine signaling, antigen 
presentation, tissue repair and mediation of 

inflammation. Different subpopulations of 
macrophages are responsible for the variety 
of biological processes described, and their 
differentiation by chemokine stimulation 
results in distinct phenotypes that can have 
pathogen-killing or wound-healing pheno-
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types. THP1 monocytes were activated with 
phorbol 12-myristate 13-acetate (PMA) into 
macrophage-like cells (M0) and differen-
tiated with interferon gamma into macro-
phage type M1 (killer phenotype) and with 
interleukin 4 into macrophage type M2 cells 
(wound healing phenotype). We utilized 
degradomics to characterize the differenti-
ation response in these distinct populations. 
Gene expression data was gathered utiliz-
ing an RNA microarray developed in our 
laboratory targeted against 389 proteases 
and their inhibitors in humans (CLIP-CHIP). 
Additionally, macrophage cell lines were 
cultured with isotopically labeled amino ac-
ids and whole proteome extracts prepared 
for global-scale protein quantification us-

ing SILAC (stable isotopic labeling of ami-
no acids in culture), isoelectric fractionation 
and high-speed, high-sensitivity LC-MS/MS 
using an LTQ Orbitrap Velos. A total of 1421 
proteins were quantified across all macro-
phage populations. We also performed ter-
minal amine labeling of substrates (TAILS) 
to characterize protease substrates between 
macrophage types and correlated them to 
their protein abundances quantified by SI-
LAC. This degradome dataset revealed 519 
peptides as potential cleavage substrates. 
We present a systems-biology approach to 
the characterization of macrophage differ-
entiation and reveal key genes involved in 
pathogen killing and macrophage matura-
tion.

Poster # 26

Presenter:  Christine Desroches Altamirano, M.Sc. Student,Systems Biology, 
IRIC - Université de Montréal

EMAIL: christine.desroches21@gmail.com TEL: 514.808.9390

Title: In vivo and in vitro Identification of SUMO sites in Saccharomyces cerevisae 

Contributing Authors: Francis McManus, Institute of Research in Immunology and 
Cancer (Montréal, Canada); Damien D’Amours, Institute of Research in Immunolo-
gy and Cancer (Montréal, Canada) and Faculty of Medicine, Université de Montréal 
(Montréal, Canada); Pierre Thibault, Institute of Research in Immunology and Cancer 
(Montréal, Canada), Department of Chemistry, Université de Montréal (Montréal, 
Canada), and Department of Biochemistry, Université de Montréal (Montréal, 
Canada).

Many aspects of cellular processes are reg-
ulated by the small ubiquitin modifier 
(SUMO) protein (or Smt3 in S. cerevisiae), 
which is reversibly conjugated to a wide 
variety of substrates. To date, the role of 
SUMOylation is poorly understood and 
the SUMOylome, especially in the budding 
yeast, remains poorly defined. Accordingly, 
we developed a workflow that enabled the 
identification of SUMO-modified substrates 
using immunoaffinity enrichment and mass 
spectrometry (MS). Yeast strains expressing 
Smt3 with a N-terminus His tag and mutat-

ed E94Q and I96T sites were constructed so 
that Smt3 conjugated QQTGG tryptic pep-
tides could be recognized by a SUMO N/
QQTGG specific antibody. Smt3 conjugates 
were purified on Ni-NTA agarose beads and 
subsequently digested using trypsin. The re-
sulting SUMO-remnant peptides were then 
enriched using a SUMO specific antibody 
bound to magnetic beads for immuno-af-
finity enrichment and analyzed by LC-MS/
MS. Although the identification of SUMOy-
lated proteins was limited, the results are an 
important preliminary step for the optimi-
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zation of the workflow for increased large 
scale identification of SUMOylated proteins 
in yeast. Currently, some of the novel iden-
tified SUMOylated proteins are being vali-
dated in vivo and the SUMOylation of the 
yeast condensin complex is being further 

studied using in vitro SUMOylation assays. 
The in vitro assay is performed using native 
proteins, E1 and E2 enzymes, and a E94Q 
mutated Smt3 protein for enhanced tryptic 
digestion and subsequent MS analysis. 
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SUMOylation is a covalent and reversible 
modification of target proteins by small 
ubiquitin-like modifier (SUMO) and plays a 
critical role in biological functions. Similar 
to the process of ubiquitination, conjuga-
tion of SUMO to its targets requires an E1 
enzyme for activation and a unique E2 con-
jugating enzyme (Ubc9) that in combina-
tion with one of the few known E3 ligases, 
directs conjugation and ensures target spec-
ificity. PIAS1 (Protein Inhibitor of Activated 
STAT, 1) is one of the well-studied SUMO E3 
ligases and is known to play a role in tran-
scriptional co-regulation in various cellu-
lar pathways, including the STAT pathway, 
the p53 pathway and the steroid hormone 
signaling pathway. In this study, 270 SUMO 
sites were quantified across 4 biological rep-
licates using a workflow comprising affinity 
chromatography (Ni-NTA purification), pep-

tide level immuno-enrichment and LC-MS/
MS analysis. Of these, 29 SUMO sites on 29 
proteins were significantly down-regulated 
including PCNA (Lys-164), ZNF24 (Lys-K27) 
and ETV6 (Lys-11) that were previously re-
ported as PIAS substrates. A large propor-
tion of the putative substrates harbor a 
DNA binding function. Interaction network 
cluster shows that these putative substrates 
were mostly associated with clusters that 
are involved in protein sumoylation, DNA 
replicate and DNA damage, histone methyl-
ation and acetylation and transcriptional ac-
tivation. The SUMO site on BAF57 was most 
significantly down-regulated after PIAS1 
knockdown. Our method allows for the 
high-throughput identification of SUMO E3 
ligase substrates and provides novel insights 
into E3 ligase function.
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Visualization is key to the interpretation of 
proteomics data. It should allow the results 
of one experiment to be better understood 
and/or prompt questions or ideas that lead 
to subsequent experiments. In many cas-
es this data interpretation step is a bottle-
neck. Proteomic datasets contain a great 
deal of information for follow-up and find-
ing the right piece of information for the 
given experimental context is critical. Last 
year we published a small set of tools that 
sought to assist the protein-protein inter-
action community with visualizing its data 
(Knight et al., Proteomics, 2015), and intro-
duced a new type of visualization (the dot 
plot) that has been adopted by many of our 
collaborators as an efficient means of rep-
resenting multiple aspects of interaction 
proteomics data. While these tools offered 

customizable visualization options, the im-
ages generated were static and it became 
apparent that this was insufficient for ex-
tracting information from even moderately 
sized data sets due to the absence of inter-
activity. To address these issues, we have de-
veloped ProHits-viz (prohits-viz.lunenfeld.
ca), a suite of web-based tools that encom-
passes our previously released programs as 
well as additional ones, and offers interac-
tive visualization options for every image 
that is generated. Dot plots, heat maps and 
scatterplots, regardless of size, can all be 
effectively viewed, zoomed, searched, cus-
tomized, annotated and analyzed, stream-
lining data analysis and enabling detailed 
extraction of information from interaction 
data sets, making ProHits-viz a vital toolkit 
for analyzing interactome data.
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Understanding the global effect of drug 
treatments on cell metabolism and mon-
itoring the transition states of networks 
controlling cellular homeostasis, is crucial in 
precision therapeutics. Although high-res-
olution mass spectrometry now allows to 
profile tens of thousands phosphorylation 
sites from minute amount of material, the 
characterization and interpretation of the 
resulting data in the context of cell signal-
ing circuits remains a daunting task. In par-
ticular, the deconvolution from large-scale 
phosphoproteomics experiments of in vivo 
kinase-target specificity would be impos-
sible without extensive mutagenesis.We 
combined experimental (selective chemical 
inhibition, quantitative phosphoproteom-
ics) and computational (machine learning) 
approaches to disambiguate between un-
specific kinase-independent phosphoryla-
tion changes due to the inhibitor molecule, 
indirect phosphorylation changes induced 
by non targeted kinases/phosphatases and 

direct phosphorylation changes depend-
ing from the inhibited kinase. We applied 
this framework to the Ccd28 and Snf1 ki-
nases in yeast identifying 260 and 134 di-
rect targets correspondingly. Our results 
are in good agreement with both high 
and low-throughput studies. Site directed 
mutagenesis validated the functional im-
portance of phosphorylation on Snf1 sub-
strates Mig1 and Reg1. We also found that 
the inhibitor (1NM-PP1) itself can trigger 
protein phosphorylation affecting ~13% 
of the whole phosphoproteome. Notably, 
our machine learning approach allows the 
identification of these events by predicting 
direct substrates of the target kinases with 
high accuracy (93%). The advanced pattern 
recognition approach developed should be 
applicable to a vast spectrum of mass spec-
trometry challenges. Finally, dynamic mea-
surements revealed that dephosphorylation 
of direct kinase substrates proceeds faster 
compared to indirect substrates.
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The ability to stably establish primary tu-
mor-derived xenografts is a poor progno-
sis indicator in early stage nonåÂ-small cell 
lung carcinoma (NSCLC) and other cancers, 
suggesting engraftment selects for ag-
gressive aspects of the cancer phenotype 
linked to disease progression. We hypoth-
esized engrafting NSCLC have distinctive 
proteome features which may reveal nov-

el cancer drivers. We contend proteome 
signature discovery is a vital component of 
an ‘integrated omics’ platform, and broad-
ly applicable to various types of cancer. 
We analyzed 53 NSCLC primary tumors by 
quantitative proteomics approach. An op-
timized method was developed involving 
a stable isotope labeled protein mixture 
from representative NSCLC cell lines added 
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to each sample as an internal standard. We 
found that proteomes of engrafting NSCLC 
tumors were distinct from non-engrafting 
tumors. A signature comprising certain me-
tabolism proteins was most significantly al-
tered. High-level expression of one partic-
ular metabolism protein in non-engrafting 
tumors was validated in an independent 
NSCLC cohort for association with better 
survival by tissue microarray analysis. Ecto-
pic expression of the protein inhibited NS-
CLC cell proliferation in vitro and xenograft 

tumor growth in vivo. We concluded that 
aggressive NSCLC have a unique proteome 
signature indicative of an altered metabolic 
state linked to overall survival. An enzyme, 
not previously implicated by genomic or 
transcriptomic analyses, is implicated as a 
negative cancer driver in NSCLC. Our results 
illustrate the power of proteomics to uncov-
er cryptic cancer drivers, and portend inno-
vative anti-metabolism therapeutic modali-
ties. 

Poster # 31

Presenter:  Yassene Mohammed, Bioinformatics Group Leader, University of Victoria 
Genome BC Proteomics Centre

EMAIL: yassene@proteincentre.com TEL: 250-483-3226

Title:  MADpipe - an MRM Assay Design PIPEline for Multiplexed Multiple and Parallel 
Reaction Monitoring (MRM and PRM) Experiments

Contributing Authors: Yassene Mohammed, Derek Smith, Dominik Domanski, Angela 
M. Jackson, Andrea Palmer, Suping Zhang, and Christoph H. Borchers

MRM/PRM allow rapid, precise, and accurate 
quantitation of proteins in biological sam-
ples. Multiplexed MRM/PRM experiments 
are manageable for tens of target proteins in 
tens of samples, but scaling-up to hundreds 
of targets in thousands of samples using of-
the-shelf software is challenging. Here we 
present MADpipe, a software suite which 
includes tools for accelerating the design of 
multiplexed MRM experiments. MADpipe 
suite includes: (1) PeptidePicker for select-
ing suitable proteotypic peptides for MRM/
PRM [PMID: 24769191]; (2) PeptidePicker Li-
brary, a pre-compiled library of all possible 
peptide surrogates for all human proteins 
[PMID: 26232110]; (3) PeptideTracker, a 
knowledge base of empirically determined 
information on heavy labeled peptides; and 
(4) Qualis-SIS, for rapid evaluation and vi-
sualization of MRM data [PMID: 25546269].  
If a peptide is in PeptideTracker, empirical 
information, including best transitions, LC 
gradients and retention times and possibly 

concentration ranges in biological matrices 
is available for use in designing a targeted 
proteomics assay. PeptideTrackerKB cur-
rently hosts information on >3000 heavy 
labeled peptides covering >900 human 
and >800 mouse proteins, and from oth-
er species. Proteins not in PeptideTracker 
are likely to be found in the pre-compiled 
PeptidePicker library that includes 160k 
suitable surrogate peptides covering the 
human proteome, alternatively, Peptide-
Picker software can be used to find current 
information compiled instantaneously from 
the major community data bases.After the 
experiment, the endogenous and labeled 
peptide responses are imported into Qua-
lis-SIS for evaluation and calculation of con-
centrations. Qualis-SIS implements multiple 
concentration level-removal algorithms and 
acceptance criteria, reflecting FDA guide-
lines.
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Protein homeostasis is challenged by both 
the cellular environment and external 
stresses. The proteome is maintained by the 
large protein homeostasis network. The dis-
ruption of proteostasis often leads to cyto-
toxic aggregation due to a loss or gain of 
function of the proteins in the aggregates. 
We combined deep proteomics and com-
putational biology to uncover the features 
associated to aggregation-prone proteins 
in yeast. We first analyzed lower solubility 
proteins in unstressed yeast cells by normal-
izing for their abundance. Interestingly, We 
found that lower solubility proteins were 
longer, expressed at lower level and had 
fewer hydrophobic residues. In addition, 
these proteins contained more functional 
related secondary structural features such 
as low complexity regions, disordered re-
gions and eukaryotic linear motifs. Remark-
ably, after heat-shock, lower solubility pro-

teins displayed different features. We found 
that there was a striking significant increase 
of abundance of the strongly aggregating 
proteins. These results were surprising, 
as there should be a strong evolutionary 
pressure against the aggregation of abun-
dant proteins. These strongly aggregating 
proteins also contained more predicted 
ë? sheet structures and less polar residues 
when compared to other mildly aggregat-
ing proteins. Our finding indicates that ma-
jority of lower solubility proteins found in 
unstressed or heat-shocked yeast cells are 
from two different population of proteins. 
Lower solubility proteins in unstressed yeast 
cells are potentially involved in formation 
of functional aggregates, while increase of 
ë? sheet content and decrease of number 
of polar residues lower proteins’ ability to 
maintain their structure and lead to mis-
folding and aggregation upon heat shock.
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LC/MRM-MS based quantitative proteom-
ics is an increasingly attractive method for 

the detection and validation of plasma bio-
markers. However the multiplexing and 
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sensitivity of MRM based approaches has 
been limited to relatively small panels (<300 
proteins). Previous work has demonstrated 
the efficacy of an offline two dimensional 
reversed-phase - reversed-phase (2D RP-RP) 
separation. From this, we sought to devel-
op an online 2D RP-RP method which would 
reduce processing time and increase sensi-
tivity for targets of low abundance. Plas-
ma tryptic digests spiked with isotopically 
labeled standard (SIS) peptides were ana-
lyzed by RP-RP-LC/MRM-MS. Samples were 
separated using an Agilent 1290 UPLC sys-
tem equipped with quaternary and binary 
pumps. The separation was performed us-
ing a stepwise high pH gradient (10 mM am-
monium hydroxide) using a Waters Xbridge 
4.6 x 150mm column as the first dimension, 

and trapping the eluted peptides on an 
Agilent Poroshell 120 4.6 x 50mm trap col-
umn. Separation in the second dimension 
was carried out at acidic pH on an Agilent 
Zorbax Eclipse Plus 150 x 2.1mm C18. Eluted 
peptides were analyzed in MRM mode us-
ing an Agilent 6495 triple quadrupole mass 
spectrometer. This method allowed for the 
detection of peptides over a wide range of 
reported protein concentrations (low ng/mL 
- mg/mL). From our preliminary results we 
demonstrate that this method affords com-
parable sensitivity to offline 2D-RP-RP while 
shortening the experimental runtime. This 
work represents the first use of an online 
2D RP-RP LC/MRM-MS method at analytical 
flow rates for plasma proteomic measure-
ments.
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Precise and accurate quantitation of the 
plasma proteome has tremendous poten-
tial for clinical applications. Targeted detec-
tion of peptides in a bottom-up strategy is 
the most common and accepted MS-based 
approach when combined with the use of 
stable isotope labeled peptides. However, 
the presence of endogenous levels of pro-
tein in plasma prevents the implementation 
of the ideal calibration strategy involving 

an external calibration curve with precise-
ly known amounts of peptide prepared in 
human plasma, while the stable isotope la-
beled version is employed as the internal 
standard. Consequently, several alternate 
calibration strategies are employed by dif-
ferent laboratories. These major strategies 
were compared to an approach using two 
differentially labeled stable isotope con-
taining peptides.Calibration curves (30 
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peptides each, 7 calibration strategies, 5 
matrices) were evaluated and compared 
based on precision and accuracy (inter and 
intra-day) via quality control samples using 
two isotopes (heavy and double labeled). 
LC-MS analysis was performed using an 
Agilent 1290 Infinity UHPLC coupled to an 
Agilent 6490 triple quadrupole operated in 
MRM mode.The calibration approach uti-
lizing two stable isotope labeled peptides, 
one as the calibrator and the other as the 

internal standard added uniformly to all 
samples, has not previously been performed 
on this scale. This method allows standard 
and quality control samples to be prepared 
in human plasma without complications 
due to interference from endogenous pro-
teins. With this method, multiplexed assays 
can be developed that more closely reflect 
the standards set by regulated bioanalysis 
with regards to both performance and val-
idation.
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cer, Université de Montréal; Pierre Thibault - Institute for Research in Immunology 
and Cancer, Université de Montréal.

In quantitative proteomics, different chem-
ical and metabolic labeling strategies are 
used, each with their own advantages and 
limitations. Isobaric labeling using reagents 
such as tandem mass tagging (TMT) is gain-
ing interest for its ability to multiplex sample 
quantitation. However, TMT-based quantifi-
cation is limited by the frequent occurrence 
of precursor co-selection leading to com-
pression of reporter ion ratios. Stable iso-
tope labeling by amino acids in cell culture 
(SILAC) provides accurate quantitative mea-
surements since all variations attributed to 
sample processing are minimized. However, 
errors in quantitation can occur due to mis-
alignment of isotopic clusters especially for 
conflicting peptide or background peaks of 
low ion intensity.The present study exam-
ines the use of ion mobility separation by 
high-field asymmetric waveform ion mo-
bility spectrometry (FAIMS), and evaluates 

its analytical merits for accurate quantita-
tive proteomic applications. Here, we used 
TMT and SILAC labeling for different tryptic 
digests. We obtained a two-fold increase 
of quantifiable peptides with TMT or SILAC 
labeled peptides with FAIMS compared to 
non FAIMS experiments. Furthermore, di-
lution series of protein digests spanning 
over one order of magnitude in concen-
tration indicated that FAIMS provided im-
proved quantitation accuracy with median 
absolute deviation of 0.01 for both TMT 
and SILAC labeling compared to values of 
0.02 and 0.06 for TMT and SILAC without 
FAIMS. The focusing and separation of ions 
using FAIMS confer significant advantages 
in proteomics by increasing MS peak capac-
ity through lower background signals and 
reduced occurrence of co-eluting peptides 
while increasing the number of identifica-
tion and quantifiable peptides.
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During human pregnancy, a subset of pla-
cental cytotrophoblasts (CTBs) differenti-
ates into cells that aggressively invade the 
uterus and its vasculature, anchoring the 
progeny and rerouting maternal blood to 
the placenta. Defects in this process are 
the hallmark of the pregnancy complica-
tion preeclampsia. While disease-associated 
genes or transcripts may serve as useful bio-
markers, they are not necessarily predictive 
of disease mechanisms. Thus, we performed 
proteomic and transcriptional profiling to 
measure expression patterns of CTBs. CTBs 
were isolated using collagenase and trypsin 
digestion and Percoll gradient centrifuga-
tion with trypsin digestion. Variable win-
dow SWATH MS data were acquired over 
a 180 min. gradient using a nanoLC sepa-
ration. SWATH data were processed using 
OneOmics applications in BaseSpace (Illu-

mina). For transcriptomics, a second set of 
CTBs were analyzed using RNAseq and iP-
athwayGuide (Advaita) was used to com-
pare protein and RNA levels for pathway 
and gene ontology analyses.Approximate-
ly 3000 proteins were quantified and ~400 
showed differential expression in second 
trimester CTBs vs. term. Integration with 
RNAseq data showed variations at the mo-
lecular level but concordance among path-
ways and processes. Multi-omics data sets 
comprised of SWATH MS protein quantifica-
tion and RNAseq expression results showed 
gestation age differences in healthy CTB 
populations corresponding to known and 
novel processes. Using these methods to 
study CTBs from patients with preeclampsia 
is likely to identify aberrations that could 
contribute to disease and/or serve as diag-
nostic markers.
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