
BIG DATA

DRUG RESEARCH
&

Friday, Octobre 19th 2018

Saturday, October 20th, 2018

8 t h  a n n u a l  R Q R M  S y m p o s i u m

S c i e n t i f i c  P r o g r a m

CHU Sainte-Justine

Montreal, Canada



Connectez-
vous !

Suivez-nous au
@RQRMedicaments, 
nous publierons au 
cours des deux jours !

Utilisez le mot-clic 
#ColloqueRQRM afin 
de partager vos 
photos et 
commentaires.



1

4

5

8

9

Table of Content

Scientific Program

Financial Partners

Speakers

Organizers and Scientific Committee of the Symposium

Executive Commitee of the RQRM



1

Day 1. October 19th, 2018
7 h 30

8 h 30

9 h 00

9 h 45

10 h 30

11 h 00

12 h 30

13 h 00

14 h 00

16 h 00

16 h 45

18 h 15

MEMBERS WELCOME
Registration
BREAKFAST

SYMPOSIUM OPENING
Anick Bérard, Network Director Opening Remark
Denis deBlois, Symposium President Opening Network

ARTIFICIAL INTELLIGENCE
Yoshua Bengio, Artificial intelligence and deep learning
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Jour 2. 20 octobre 2018
14 h 30 SYMPOSIUM CONCLUSION

Anick Bérard, RQRM Director
Oral and poster presentation prizes announcements 
Acknowledgements
8th Annual RQRM Symposium Conclusion

THE RQRM THANKS YOU FOR YOUR 
PRESENCE. 

AN ALL SPECIAL ACKNOWLEDGEMENT TO OUR 
FINANCIAL PARTNERS!
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Speakers
ARTIFICIAL INTELLIGENCE AND DEEP LEARNING

Yoshua Bengio, PhD. MILA Scientifi c Director and Professor, Department of Computer Science and Opera-
tions Research, Faculty of Arts and Science, University of Montreal, Montreal, Canada

Deep learning has arisen around 2006 as a renewal of neural networks research allowing such models to 
have more layers. It is leading the charge of a renewal of AI both inside and outside academia, with billions of 
dollars being invested and expected fallouts in the trillions by 2030. Theoretical investigations have shown 
that functions obtained as deep compositions of simpler functions (which includes both deep and recurrent 
nets) can express highly varying functions (with many ups and downs and different input regions that can 
be distinguished) much more effi ciently (with fewer parameters) than otherwise. Empirical work in a variety 
of applications has demonstrated that, when well trained, such deep architectures can be highly successful, 
remarkably breaking through previous state-of-the-art in many areas, including speech recognition, computer 
vision, playing games, language models, machine translation and transfer learning. In terms of social impact, 
the most interesting applications probably are in the medical domain, starting with medical image analysis 
but expanding to many other areas. A current limitation, in many domains, is the amount of data needed to 

extract suffi cient knowledge, and the social barriers to putting data from many hospitals in a common pool for researchers to build high-
quality models.

BIOSIGNATURE-BASED DRUG DESIGN: CAN MACHINE LEARNING ENABLE A RE-USE OF LARGE-SCALE 
MULTIVARIATE DATA ACROSS NOVEL DRUG DESIGN PROJECTS?

Joerg Kurt Wegner, Ph.D. Principal Scientist, Computational Sciences and Discovery Data Science, The Jans-
sen Pharmaceutical Companies of Johnson & Johnson, Turnhout, Belgium

One key challenge in drug design is to prioritize compounds (small molecules) by a design objective. In target 
based-drug design, one might want to fi nd more compounds inhibiting a protein target. If protein targets are 
related, we might choose to test compounds acting on a protein target with a high-sequence similarity also 
on our novel protein target. 

Now, what will we do, if are unaware of other proteins of high-sequence similarity, or compounds acting on 
them?

Furthermore, if we have created already multivariate large-scale data assets per compound treatment in 
different cell lines and biological context. Can we leverage such data for novel drug targets to fi nd novel 
inhibitors? How would we investigate and confi rm that a different biological context -even technology- 

might enable us to prioritize a compound selection for novel drug design projects? The answer is: Machine Learning!

Our retro- and prospective studies show that multi-task Machine Learning via Matrix Factorization and Deep Learning enable us to 
rationalize convolved biological data. Machine Learning enables not only to put convolved non-traditional biological data into a context of a 
current drug design projects, but also to increase the number of novel hits and a chemotype diversity of them. 

We will present examples using assay profi le biosignatures, high-content-imaging biosignatures based on 15 TB of large-scale imaging data 
for 500,000 compounds, transcriptomics profi les for 250,000 compounds, and virtual biosignatures derived via Machine Learning as well.

Finally, we appraise the arrival of large-scale Data Analytics and Machine Learning in drug design. Re-utilizing data for more than one design 
application might be unusual for traditional oriented project teams being used to create only the data they need. Then again, data analytics 
and machine learning enable us to connect their objectives with additional data assets, which adds additional insights and ways to progress a 
drug design project.
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Conférenciers
USE OF ARTIFICIAL INTELLIGENCE IN THE BIOPHARMACEUTICAL ENVIRONMENT

Sarah Jenna, PhD. Co-Founder and Chief Executive Offi cer, My Intelligent Machines and Full Professor, De-
partment of Biochemistry, Université du Québec à Montréal, Montreal, Canada

Genomics has been used for the past 20 years primarily in research institutes, to understand the origin of 
life and diseases. The reduction of sequencing costs is currently pushing genomics to its industrial era, which 
consists in having OMIC data widely used in research institutes and also by BioPharma and Agritech industries 
to develop new clinical tests and predictive models that will be used for precision medicine and agriculture. To 
jump into this new era, scientists need to analyze in real time, an increasing fl ow of OMIC, clinical and envi-
ronmental data and to transform them into actionable knowledge. We built MIMsOmic, leveraging AI and 
bioinformatics to help life scientists extract key insights, trends and patterns from their data, easily, effi ciently 
and cost-effectively. MIMsOmic is used as part of three packages: OPTIMIMs allow corporations to distribute/
commercialize custom algorithms and workfl ows using OMIC data to their employees and/or clients. MIM-
sIGHT provides end-to-end solutions to extract key insights from OMIC data; MIMsCOVER have all the func-
tionalities of MIMsIGHT plus machine learning and integrative genomics abilities for biomarker discovery.

ARTIFICIAL INTELLIGENCE AND BIG DATA: POTENTIALS AND CHALLENGES

François Laviolette. PhD. Director, Center for Large Data Research (CRDM) and Professor, Department of 
Computer Science and Software Engineering, Laval University, Quebec, Canada

Big Data is an approach with great potential for understanding different ecosystems in a more refi ned and 
precise way. In this paradigm we no longer aim to study a forest, but each tree individually, in order to predict 
the growth, the state of health, its needs, etc. We can now hope to offer a “personalized” treatment for each 
patient, offer the most appropriate product to each client, better understand how the ecosystem of a city 
works and thus better intervene, etc.

The potential and the hopes founded in this sphere are matched only by the magnitude of the challenges that 
are attached to them. We will provide an overview of this new phenomenon, related issues, the potential it 
brings to research and innovation, particularly in drug discovery. We will also see how artifi cial intelligence, and 
more specifi cally machine learning, allows us to percolate information of great values   of the informational and 
unstructured magma of the data that is collected in a “Big Data” context. In this presentation we will see some 
examples of learning algorithms related to drug discovery.

We will fi nally tackle some other challenges related to artifi cial intelligence, including the problem of its interpretability by humans. Indeed, 
AI are very often built like black boxes. We will also discuss the issues of fairness, robustness and diffi culty in achieving AI certifi cation.

FLEXAID: FLEXIBLE ARTIFICIAL INTELLIGENCE DOCKING - DOCKING SIMULATIONS ACCESSIBLE TO ALL

Rafaël Najmanovich, PhD. Associate Professor, Department of Pharmacology and Physiology, Faculty of 
Medicine, University of Montreal, Montreal, Canada

In this presentation, we will discuss the FlexAID (Artifi cial Intelligence Intelligence Docking) method of 
molecular staging developed over the years, and how it can serve you for both structure-guided drug 
development and computer-guided drug development (computer guided-drug design). One of the advantages 
of FlexAID in addition to its high success rate relative to software available is their ease of use by non-experts.
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HARNESSING BIG DATA FOR MEDICAL PRODUCT SAFETY SURVEILLANCE: THE EXPERIENCE OF THE 
SENTINEL INITIATIVE

Judith C. Maro, PhD, MS. Assistant Professor, Department of Population Medicine, Harvard Medical School 
and Harvard Pilgrim Health Care Institute, Boston, United States of America.

The U.S. Food and Drug Administration’s (FDA) Sentinel Initiative is a long-term effort to improve 
the FDA’s ability to identify and assess medical product safety issues. The Sentinel System is an active 
surveillance system that uses routine querying tools and pre-existing electronic healthcare data from 
multiple sources to monitor the safety of regulated medical products. FDA-Catalyst activities leverage 
the Sentinel Infrastructure by utilizing the data available through its Data Partners and supplementing 
it with data from interventions or interactions with members and/or providers. The FDA uses these 
data for regulatory decision-making. This talk will discuss the core elements of the Sentinel System, 
will touch on select safety assessments within it, and new initiatives to improve the use of these data.

SOCIAL NETWORKS AS A SOURCE OF COMPLEMENTARY INFORMATION FOR PHARMACOVIGILANCE: 
CHALLENGES, LIMITS AND OPPORTUNITIES

Cédric Bousquet, pharmD, PhD. Sorbonne University, INSERM, University Paris 13, Laboratory of Medical 
Informatics and Knowledge Engineering in e-Health, and Public Health Service and Medical Information, 
University Hospital Saint-Étienne, Saint-Étienne, France

Social media is proposed as a new source of information for pharmacovigilance, complementary to cases 
spontaneously declared by patients and health professionals.

This presentation is based on my participation in the ADR-PRISM project funded by the Single Interministerial 
Fund, and my coordination of the Vigi4MED (Vigilance in Drug Forums) project funded by the National Agency 
for Disease Control. safety of the drug and health products.

The fi ve major challenges for the exploitation of social media in pharmacovigilance are as follows: (1) 
managing the variable quality of information in the social media; (2) guarantee the privacy of users; (3) meet 
the expectations of pharmacovigilants; (4) identify useful information in messages by means of automatic 
language processing tools; (5) develop a robust and scalable IT architecture capable of managing big data 

aspects.

The limits of social media are multiple. Social media users are not representative of the general population. The effects mentioned are mostly 
non-serious and therefore have a less important impact than the serious effects that are more often reported by health professionals. 
Descriptions of effects are often inaccurate and incomplete, and it is not possible to contact users for additional information. The number of 
mentions of the drugs is variable according to the drugs and selected forums. Although social media have large volumes, there are situations 
in which there are signifi cantly fewer useful messages than cases recorded in pharmacovigilance databases for the same drug.

Social media presents many opportunities because the content is implemented in an electronic format, and there are technologies to extract 
and analyze the messages. In addition to adverse effects, other applications to drug safety are potentially interesting such as the search for 
misuse, illicit use, or exposure during pregnancy. Finally, societal issues should also be taken into consideration: monitoring social media is 
better taking into account the voice of patients in decision-making and having a better idea of   the factors that affect the quality of life and 
the quality of life. adherence to treatment.

Conférenciers
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