» Citations
» companies offering to perform OMICs services
» using robotic approaches
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Omics fields

rates)

M J metabolites,

guantitative Ultiparametric metabolic
response of living systems -

Microbiomics: the study of the communities of microorganisms that live
In the digestive tract.

Pharmacogenomics investigates the effect of variations in the human
genome on drug’s metabolism


https://en.wikipedia.org/wiki/Omics#Transcriptomics
https://en.wikipedia.org/wiki/Omics#Lipidomics
https://en.wikipedia.org/wiki/Omics#Glycomics
https://en.wikipedia.org/wiki/Glycome
https://en.wikipedia.org/wiki/Gut_flora

Procaryotes (plant, animals)
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GENOMICS

22 30 i In human :
R R R Genome is

T TR T TR Codes about

long.
genes (2%)

T M 23 pairs of chromosomes

Polymorphism are variations in the
genome code that, over evolution,
allowed the diversification of
species

Over small changes of a
single nucleotide polymorphisms
(SNPs) are spread over the 23
pairs of chromosomes.

Analysing the frequency of these
SNPs allows association of certain
variations with diseases
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SNP associated with a disease but in between genes ﬂ
A “loop” analysis can reveal a remote effect of the SNP on a
gene far away

%



o the sun and back

odes about ’ genes (2%)

of our genetic information is not coding
for protein.




Double helix DNA
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@ Phosphorylation
@ Acetylation

Isomerization
@ Methylation

Ubiquitination



No DNA methylation
modification

W ﬁ Germ Lagcessncn |CI'|'i0n
00000

ge the accessibility

Whole region closed : anti-tumour genes

No Histone Whole region are open : regions that change
the function of the tissue

> metastasis



> NEED a MESSENGER : mRNA /

\) 25.000 genes , Some active, some silent /
Need to transfer “code” from DNA (in the nucleus) to Proteins factories in cells

RNA Polymerase

/|

DNA is

@) Unwound
DNA Rewound /

Transcriptomics

Matching nuclectide
is added
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[l Up-regulated

[ Down-regulated
. Mixed (up- & down-regulated)

[ Not DE

band
Extrinsic to membrane
Neuron projection
ncRNA metabolic process

Vesicle

Regulation of
phosphorylation

lon binding

Synapse

Protein localization

\ Mesenchymal development
I Telencephalon development
GTPase associated cell growth

Allocate a function to

groups of genes
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Mixture of
different
proteins

Separation
Techniques
(1D, 2D)

protein
spot
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Peptide mixture

Digestion into
small pieces

Intensity (%)

Identification

Databases of
MS spectres




Brain Q

Endocrine
tissue

Lung @

. Blood and oo .

immune system
5. Liver

Male tissue @) | i

Adipose tissue @

Heart and
skeletal muscle

Gl-tract Q AR IR
Pancreas T ¥ s NN EWIE M Secreted Pr :
Kidney @ trdee o f mebiBe mele o . . teins S'gnal
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LC-MS (MRM)

GC-MS (SIM)

Relative
Abundance

Identification of the
individual
metabolites

Profiles : qualitative
and quantitative
data







CHALLENGE TODAY IS

reglan cading dor the pratain

- Genes — > mMRNA —>» protein

T

/\"'@ Metabolltes

7 miRNA

TITT

DATA INTEGRATION
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Genome Browser :
1\] UCSC Genome Browser on Human Feb. 2009 g

chr21:23 001 865.33,064 210 22 442 bp.

Creation of resources

[ o Repository and

Free accessibility to data
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Pathway based

(

Development of databases
integrating knowledge's
On functional pathways



Network based
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Development of algorithms
Allowing multi-platform data
to be analysed and
searching databases for
relationships
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Personalised Medicine
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Drug design
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Prevention




1-2% of the population
Reduces life expectancy - -
Major pain and disability burden TGF IFN L7 TNF IL6

Major co-morbidities (cardiovascular problem) @ f_;’-j}l {'@I .@ ;._[}
Effective biological therapy cost ~£15-25 K/year 4 4 ¥ ¥

Treg Thl Th17 Th2




Chromosome SNP Gene Ethnicity = Chromosome SNP Gene Ethnicity

rs2228145 IL6R Caucasians rs4840565 BLK Caucasians
rs2240336 PADI4 Caucasians rs678347 GRHL2 Caucasians
rs883220 POUS3F1 Caucasians rs1516971 PVTI Caucasians
rs798000 CD2 Caucasians rs998731 TPD52 Caucasians

rs2843401 MMEL1 Caucasians rs10739580 TRAF1 Caucasians
rs2014863 PTPRC Caucasians rs2812378 CCL21 Caucasians
rs2476601 PTPN22 Caucasians rs12764378 ARID5B Caucasians
rs10494360 FCGR2A Caucasians rs2275806 GATA3 Caucasians
rs2105325 Loc100506023 Caucasians rsQ47474 PRKCQ Caucasians
rs28411352 MTF1-INPP5B Caucasians rs10795791 IL2RA Caucasians
rs227163 TNFRSFQ Asian rs12413578 10p14 Caucasians
rs10430455 FCRL3 Asians rs726288 SFTPD Asian
rs6682654 CD244 Asians rs2671692 WDFY4 Caucasians
rs10209110 AFF3 Caucasians rs793108 INF438 Caucasians
rs34695944 REL Caucasians rs595158 CD5 Caucasians
rs6546146 SPRED2 Caucasians rs4938573 DDX6 Caucasians
rs13426947 STAT4 Caucasians rs570676 TRAF6 Caucasians
rs1980422 CD28 Caucasians rs3781913 PDE2A-ARAP1 Asians
rs11571302 CTLA4 Caucasians chr11:107967350 ATM Caucasians
rs11900673 B3GNT2 Asians rs4409785 CEP57 Caucasians
rs6732565 ACOXL Caucasians rs73013527 ETS1 Caucasians
rs6715284 CFLAR-CASP8 Caucasians rs968567 FADS1-FADS2-FADS3 Caucasians

rs10175798 LBH Caucasians rs10683701 KIF5A Caucasians
rs35677470 DNASE1L3 Caucasians rs773125 CDK2 Caucasians
rs3806624 EOMES Caucasians rs10774624 SH2B3-PTPN11 Caucasians
rs9826828 IL20RB Caucasians rs9603616 COGé6é Caucasians
rs4452313 PLCL2 Caucasians rs911263, rs1950897 RAD51L1/RAD51B Caucasians

rs78560100 IL2, IL21 Caucasians rs2841277 PLD4 Asians

rs932036 RBPJ Caucasians rs3783782 PRKCH Asian

rs2867461 ANXA3 Asians rs8043085 RASGRP1 Caucasians
rs13142500 CLNK Caucasians rs8026898 TLE3 Caucasians
rs2664035 TEC Caucasians rs13330176 IRF8 Caucasians
rs71624119 ANKRDS55 Caucasians rs4780401 TXNDC11 Caucasians
rs39984 GIN1 Caucasians rs12936409 IKZF3 Caucasians
rs657075 CSF2 Asians rs72634030 C1QBP Caucasians
rs59466457 CCRé6 Caucasians rs1877030 MED1 Caucasians
rs6911690 PRDM1 Caucasians rs7234029 PTPN2 Caucasians
rs629326 TAGAP Caucasians rs2469434 CD226 Asian

rs6920220 TNFAIP3 Caucasians rs34536443 TYK2 Caucasians
rs72928038 BACH2 Caucasians chr19:10771941 ILF3 Caucasians
rs12529514 CD83 Asians rs6032662 CD40 Caucasians
rs2233434 NFKBIE Asians rs2834512 RCAN1 Caucasians
rs2234067 ETV7 Caucasians rs9979383 RUNKX1 Caucasians
rs9378815 IRF4 Caucasians rs73194058 IFNGR2 Caucasians
rs9373594 PPIL4 Asian rs1893592 UBASH3A Caucasians
amino acid position 9 HLA-DPB1 Caucasians rs2075876 AIRE Asians

amino acid position 9 HLA-B Caucasians rs3218251 IL2RB Caucasians
amino acid position 74 HLA-DRB1 Caucasians rs909685 SYNGR1 Caucasians
amino acid position 71 HLA-DRB1 Caucasians rs1043099 GATSL3 Caucasians
amino acid position 11 HLA-DRB1 Caucasians rs5754217 UBE2L3 Caucasians

amino acid position 77 HLA-A Caucasians rs13397 IRAK1 Caucasians
rs3807306 IRF5 Caucasians chrX:78464616 P2RY10 Asian
rs4272 CDK6 Caucasians

rs67250450 JAZF1 Caucasians

RA has a strong
genetic component
estimated at 60%

of the risk while

40% come from
environment and

life style.

>100 genes were

associated with
RA
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Over 100 genes associated with RA : C/

many with T-cell related functions
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3 particular cell types :

Memory T-cells and

| DNA methylation patterns in RA:
\) Very early, drug naive patients

Medium significance

LOG10(p-value)

1% 1% 17 18 20 2 X

Chromosome




100% of cell methylated
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608 genes with
differential DNA
methylation

patterns between
health and RA
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differential gene

expression
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Cohort Selection Omics Analysis / Biomarker
and Biostatistics Bioinformatics Discovery }
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Semantic normalisation

RA-MAP
TranSMART

PSORT
TranSMART

Translational Medicine
Normalised Data Sharing

Data Checking & Validation

Pharma
TranSMARTs
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Clinical Cohort High content Reference Data
Phenotypic Data biomarker data
Demographics Gene Expression Literature
Clinical observations Pathway data
Clinical trial outcomes Gene metadata
Adverse events Flow Cytometry Drug data

RA-MAP Data
Generation
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Gene expression data

KI7.35 Inflammation
MT29 Eoginophils
Haulrophis

e

7.21 Monocyles
M1 Inflammatian
M7T.14 Inllammesome
ME.E Monooyies
145,13 Nautrophils
M52 Humaeal immiing Responss
W51 Macrophages
M5 =1 Calls
514 Raulrophis
M5.12 IFN Response
4.8 Granulocyles
B4 & Inflammatian
A4 2 Inflammatian
K113 M.'_II_IITI:IFhI5
M2 11 Plasma E
B34 IFY Response
3.2 Mautrophis
K12 IFM Responge

Plasma Cels
MTET Cals
3 Macraphages
Plasma Cals

W7 18 Inflammatian
M7.17 T Cells Falicular Helpar
M718 Granulseyles

MT.13 Easinophils

M2 T Cals

K469 T Cells Falicular Helper
WET T Cals

45,20 Mautrophis

ME18 T Galls G4

ME15 T Cells COB

ME.12 T Cals

MEE T Cals

W57 Macraphages

MBI T Cals

k1 T Celis CD4

KA. 18 b Calls

1A, 14 Monocyles

M4.10 B Cals

BA3E MK Calg

2 IXT! BN 1IN

A4.10 B Calls

M3.4 IFN Rasporse

M7.32 Plasma Cells

M1.2 IFN Resporse

M4.11 Plasma Cells

M7.27 Neurophils

M5.14 Newtrophils

M3.2 Neutrophils

AMA 2 Inflagmmation

M5.15 Mast Cells

M7 22 Monccytes

414 Monccytes

M4.9 Granuocytes

M7.9 Monccytes

M7 19 NK Calls

M7.15 Granuiccytes

ME.20 Newtrophils

A17.35 Inflammation

Ma.13 Neutrophils

ME.13 Necarophils

Ma.6 Inflammation

M5 1 Macrophages

M7.3 Macrophages

ME.7 T Calls

M5 Macrophages

Il HT/RA) M5.2 Humoral Immune Responss
l B M7.28 T Cells
ME. 15 T Cedls CD8

L1 ME.19 T Cells CD4
.o M6.9 T Cells Folicidar Helper
04 M58 T Cells
0z MB.12 T Cells
’ M7.2 Plasma Cells
M7.18 Inflammation

M3 6 NK Cells

M7.14 Inflammosome

M7.ET Calks

M7.24 7 Cells

M7.7 Plasma Cells

M7 .21 Monccytes

M5 8 Monocytes

M7.1 Inflammation

M5.12 IFN Resporss

M7 23 Eosinophils

M7.127 Cells

M4.15 NK Cels

M7.37 T Cells Folicudar Helper

M4.1 T Calls CD4

M7 .13 Eosinophiks

M5.11 T Calls
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ARACNE: Multi-Omics Network
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ARACNE: 6M Mult-Omics Network

CD14
CD4
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ARACNE: Baseline

Xray: Erosive

Clinical & X RAY
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ARACNE: 6M Clinical Nodes

1 Metabolite
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