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About Me

2 McGill

Short Bio:
BSc. Computer Systems Engineering, UTP
MSc, Computer Science (Bioinformatics), McGill

PhD, Experimental Medicine, McGill 1
A
gﬂﬂf \ I am a bio/chemo-infomatician with interest in innovative
W ; approaches for bridging computational and data analysis
*\\\/ approaches for biology, chemistry, medicine, agriculture and

o
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“VITA SICUT SCIENTIAM ET PROPOSITUM”

climate research.

I am a researcher at the Centro de Produccidon e
Investigaciones Agroindustriales (CEPIA)-UTP. Grupo de
Investigaciones en Biotecnologia, Bioinformatica y Biologia

@“fmmi%%
§j"§ Ay Sintética (GIBBS). Professor at Facultad de Ingenieria de
%é%'é"?éf: Sistemas Computacionales (FISC). Adjunct Reseracher at
b = L4 INDICASAT-AIP.

DS

o

INDICASAT AIP

INSTITUTO DE INVESTIGACIONES CIENTIFICAS
Y SERVICIOS DE ALTA TECNOLOGIA

Research interest:

- Machine learning and multivariate analysis applied to spectral
signals (Mass Spectrometry, Near-infrared Spectroscopy). Also
images, sounds.

- Applied High Performance Computing
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Bioinformatics®?

COMPUTING

LIFE SCIENCES MATH & STATS

BIO/CHEMO-INFORMATICS

Bioinformatics: study of the compuational methods needed for the
generacion, managmente, storage and analysis of biologicla data.



Range of Action of Bioinformatics




+ “-omics” Sciences

Gene mRNA Protein Metabolites

Mutations Epigenetic  Post-transcriptional Post-translational
modification modifications modifications

Genomics Proteomics Metabolomics
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Transcription Factor Binding Site
(TFBS) Prediction

A role for the ETS family of transcription factors in

McGall

Angiopoietin-1/Tie-2 signaling axis

Sharon Harel' , Javier Sanchez Galan?, Mathieu Blanchette? , Sheldon Magder! and Sabah Hussain®

'Department of Physiology, McGill University, Montreal, QC
2School of Computer Sciences, McGill University Center for Bioinformatics, Montreal, QC

3Department of Medicine, McGill University

Introduction
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The Angiopoietin-1/Tie-2 signaling axis

Angiopoietins are growth factors involved in vascular

i well
o 02 - as well as

an,
angiogenesis. Angiopoietin-1 is involved in blood vessel
maturation and stability. Dysfunction of the endothelium
i associated with various human diseases. In addition,
control of the vascular homeostatis is important to avoid
excessive or reduced angiogenesis which can both lead
to disease state. Tie-2 is a tyrosine kinase recoptor
known to bind Angiopoietin-1. Activation of Tie-2 by
Angiopoietin-1 leads to an angiogenic phenotype,
promoting cell survival, proliferation, migration and
differentiation. Currently there is a gap in knowledge
regarding transcriptional regulation downstream  of
Angiopoielin-1/Tie-2 signaling axis. Our group already
identified EGR-1 and AP1 as two transcription factors.
involved in the endothelial cells activated state. Here we
propose a new approach to identify transcription factors.
and their gene targets involved in Angiopoietin-1/Tie-2
signaling axis

ProtanSytnass
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ETS family of transcription factors

ETS are DNA binding transcription factors. ~ They are
characterized by their conserved ETS Domain responsible
for DNA Binding. They may also have a PNT domain. PNT
domain provides diversity and specificty to the transcription
factors by driving their interaction with other proteins. In fact
ETS transcription factor have the ability to assemble in
protein complex (monomers, heteromers). Their activity can
also be modulated through phosphorylation, acetylation,
sumoylation. Interestingly the ETSs have a role in cell
growth, differentiation , survival, angiogenesis, wound
healing, inflammation and vascular development. Moreover,
all endothelial enhancers and promoters contain ETS binding
sites. Therefore, it was highly expected to identify the ETS
family as potential regulator of Angiopoietin-1/Tie-2 signaling

ETS-1

ELK-

ETV4/
PEA3

axis.
Survival
Diferentiton
Migrator
Prooraion
Objectives

Using a bioinformatic approach we want to identify transcription factors regulating Angiopoietin-1 induced genes.
After identifying family of transcription factors highly represented in the data set we want to confirm their DNA
binding activity, identify their gene target and the biological process they are regulating.

Methods
Al experiments were done in HUVECs. Cells were starved
6hrs before Ang-1 treatment (300ng/mi) and used between
passage 3-7.
Real-Time PCR was used to verify Microarray data, gene
knockdown and gene expression.
EMSA was used to confirm in vitro DNA binding activity.
Knock down were achieved using SiRNA and RNAi Max
transfection reagent
Differentiation was assessed using matrigel assay
Survival and proliferation were evaluated using cell count and

monoiayer Wound Migraion (24 vs)

L
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Migration was evaluated by scratch wound healing assay.

Results

Biological roles

In silico predictor of TFBS for genes regulated by

A

58.up rogulted gones
43 dounroguated gones

120, 100

1
upstaam of

canstcaton of
over-epresenied
Tras

@ A2, ET8, STAT

A) Pipeline for the data analysis. 58 genes were found 1o be up regulated. 1, 10 and 100Kb region upstream and downstream of
each genes were scanned with TFBS matrices o find enrichement in TFBS. B) Heat map representing the enrichement in TFBS
in the 10kb region upstream and downstream of the 58 genes found to be induced by Angiopoielin-1 in HUVECs. C) Table of
transaription factors highly represented in the downsiream and upstream DNA sequences followed by list of Genes with high
potential to be transcribed by ETS family of ranscription faclors

DNA binding activity of ETS is induced by

s Anqloporetln 1
A T en T m A) EMSA showing DNA-Binding activity for

ETS-1 and PEA3 (ETV4) upon Angiiopoitin-1
peas .:‘ e e

treatment. ETS1 and PEA3 show optimal
DNA binding at th post stimulation with
Identification of genes induced by Angiopoietin-1 and
regulated by ETS-1

angiopoietin-1
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A) Confirmation of genes induced by Angiopoietin-1. A list of genes potentially regulated by ETS transcription
factors was selected according to Z factor and redundancy. Their induction by Ang-1 was confirmed by RT-PCR. B)
Selective knock down of ETS1 in HUVECS using SIRNA.  Knock down was verified using RT-PCR. C) ETS1
regulates several genes induced by Angiopoietin-1. HUVECS were transfected either with scramble SRNA or ETS1
specific SIRNA and treated by Ang-1 for 2hrs and gene expression was assessed by RT-PCR (n=3)

ETS1reg ANG-1 induced mig
proliferation

,survival and

A -

QIL

E
Scramb\e g

ETS1
SIRNA

Blalogl I process regulated by ETS1.A) Scratch wound healing assay shows that

ANG-1 induced migration is blunted when ETS1 expression is impaired. B) Proliferation
assay using MTT also shows that ETST knock down blunts ANG-1 induce
proliferation. C) ANG-1 induced survival in serum deprived conditions is blunted when
ETS-1is knocked down. D) There is no differentiation or tube formation when ETS1 is
knocked down

Conclusion

Our results show that:

We were able to identify new transcription factors responsible for the
angiogenic phenotype associated with Ang-1/Tie-2 activation. In addition
we have accumulated evidence regarding which genes they might
regulate and we were able to rapidly identify which biological outcome to
study.

FUTURE PLANS

Confirm the roles of ELK1 and ETV4
Luciferase reporter assay

Mobilisation

Activity of ETS in Tie-2 low cells

Sprouting assay

Stably knocking down ETS with lentivirus expressing ShRNA
Does ETS1 form a complex downstream of Ang-1/Tie-2
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“_omics’ Sciences

Protein
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Post-translational
modifications

Proteomics
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T Use of Near-Infrared Spectroscopy and

Chemoinformatic Analysis of Biological Fluids
for the Assesment of Maternal-Fetal Health

Hindawi Publishing Corporation
Journal of Pregnancy

Volume 2011, Article 1D 980985, 6 pages
doi:10.1155/2011/980985

Research Article

Use of Near-Infrared Spectroscopic Analysis of Second Trimester
Amniotic Fluid to Assess Preterm Births

Kristin M. Power,' Javier E. Sanchez-Galan,” Gary W. Luskey,’

Kristine G. Koski,”* and David H. Burns"?

! Department of Chemistry, McGill University, Montreal, QC, Canada H3A 2K6

? Division of Experimental Medicine, Faculty of Medicine, McGill University, Montreal, QC, Canada H3A 1A3

* Division of Perinatal/Fetal Medicine, St. Mary’s Hospital Center, Montreal, QC, Canada H3T 1H5
¥ School of Dietetics and Human Nutrition, McGill University, Hacdonald Campus, Montreal, QC, Canada H9X 3V9

Correspondence should be addressed to David H. Burns, david.burns@mcgill.ca



Use of Near-Infrared Spectroscopy and
Chemoinformatic Analysis of Biological Fluids
for the Assesment of Maternal-Fetal Health

Near-Infrared (NIR) Spectroscopy of Amniotic Fluid (AF) Distinguishes

Near-infrared Spectroscopy Characterizes Vitamin Deficiencies and
Infection Status During Prognancy in Panamanian Indigenous Mothers

Javier E. Sar -Galan'2, Doris , Enrique Murillo®, Marilyn Scott?, David H. Burns'* and Kristine G. Koski'#®
"Division of Experimental Medicine, McGH Universlty, *Universidad Tecnoldgica de Panamé, *Universidad de Panams, ‘instiute of Parssitology, McGH University

“Department of Chemistry, McGill University, “School of Dietetics and Human Nutrition, McGill University
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Between AGA and LGA Infants
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4 TB Project: Serological Biomolecule Profiling
and Biopattern Recognition in Tuberculosis
Diagnosis and Treatment Monitoring

inning

Latent infection
T (2000000000 individuals)

Sterile M tuberculosis

eradication

Death
(2000000 individuals annually)

Active tuberculosis
(10000000 individuals annually)
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PA-19

ESPECTROMETRIA DE MASAS MALDI PARA EL ANALISIS DE miRNA: UNA NUEVA
POSIBILIDAD EN EL DIAGNOSTICO DE LA TUBERCULOSIS

Didio A Ortizl, Juan C. Rojasl, Sara Roserol’s, Diego Reginensil, Rolando A. Gittensl’z, Javier
Sanchez Galan'*, Amador Goodridge!**

PA-74
UTILIZACION DEL ANALISIS DISCRIMINANTE CON MINIMOS CUADRADOS
PARCIALES (PLS-DA) EN EL ESTUDIO DE SENALES EN ESPECTROMETRIA DE
MASAS

Yoran Fumont!, Fernando Merchan?®, Javier Sanchez-Galan®

PA-79

ESTUDIO DE TECNICAS DE PROCESAMIENTO DE SENALES APLICADAS A LOS
PERFILES ESPECTRALES PROVENIENTES DE ESPECTROMETRIA DE MASAS

Salomon Mitrel, Fernando Merchanz, Javier Sanchez-Galan™*
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"Universidad Tecnoldgica de Panama, Panama
2Grupo de Investigacion en Macroinvertebrados Dulceacuicolas de Panama. Instituto Conmem-
orativo Gorgas de Estudios de la Salud (ICGES)

" 3Instituto de Investigaciones Cientificas y Servicios de Alta Tecnologia AIP (INDICASAT AIP)

“Corbiculidae” “Hydrobiidae” “Lymnaeidae” “Gomphidae” “Heptageniidae” “Heteragrionidae”

“Ampullaridae” “Ancylidae”

m

“Neritidae” “Physidae”  “Planorbidae” “Sphaeriidae” “Thiaridae”  “Leptophlebiidae”  “Perilestidae” “Polythoridae”



ESTEC Conference Proceedings

B KnE Engineering
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Figura 1: Firmas espectrales promedio de |a variedad de arroz FCA 616FL: (a) en estado vegetativo, parcela
1.en rojo y parcela 2 en verde, (b) en estado reproductivo, parcela 1 en rojo y parcela 2 en verde y (c) en
estado de maduracion, parcela 1 en verde y rojo, y parcela 2 en negro y azul

6th Engineering, Science and Technology Conference (2017)

02-

00~

PC2

04~
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?Instituto de Investigacion Agropecuaria de Panamd, Penonomé, Coclé, Panama
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Figura 7: Biplot. Variedades de arroz FCA 616FL e IDIAP 54-05



Plant Factories

DIVISION POLITICA DE LA REPUBLICA DE PANAMA,
POR PROVINCIAS Y COMARCAS, ANO 2010
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+ Project: “Effects of LED lights on nutritional
quality, growth and development of lettuce
in controlled environments”

: The experimental unit will
2 shelves with 3 levels  consist of a plastic tray (55¢cn

will be used to make x B5cm x 10cm), with 16 Substrate for root
the 5 treatments (5 seedlings support will use
replications), An air pump will be used for sponge buckets
simultaneously each tray to keep the oxyger

in the hydroponic solution

2
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* Future Climates & Maize Productio

: Meteorological Research Institute

Japan Meteorological Agency

Project. Assessing future climates scenarios
using a super-high resolution
atmospheric-oceanic general circulation model
(GCM) model adjusted for Panama: Implications
in the Maize crop yield in the Azuero Peninsula

Objective: to provide an estimation of Maize
crop vield in the near features and
end-of-century future climates. Firstly, there will
be an assessment of the impact of humidity and
precipitation, however other variables reducing
yield, such as: UV Radiation, Solar Energy, will
be explored.



* Future Climates & Maize Productio

Meteorological Research Institute

Japan Meteorological Agency
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