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Life, cell, chromosome & DNA
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Life, cell, chromosome & DNA

" Branco MR & Pombo A, 2006

Genome 3D structure is organized
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From structure to function

Enhancer

H3K4me3
nucleosome

@ Cohesin

CTCF-
binding site

v... Recruitment

promoter

Ong & Corces, Nat. Rev. Genet., 2014

3D structure regulates gene expression
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From structure to function
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From structure to function
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Chromosome Conformation Capture assays
reverse crosslinking
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Hi-C: the experiment

Hi-C: high-throughput chromatin conformation capture
(Lieberman-Aiden et al, Science, 2009, Rao et al, Cell, 2014)

J-0. Belron er al. /Methods 58 (2002} 268-276

A crosslink and isolate B digest and biotin fill in C ligation and DNA isolation

+ crosslink DNA
(“fixation™)

+ cleave genome with
restriction enzyme

* Diotin-mark and
ligate extremities

Pulldown, adapter ligation
and deep sequencing

+ fragment, select
biotin-marked junctions

+ sequence fragments 4
(paired-ends) ‘RS i@
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Hi-C: the experiment

Hi-C: high-throughput chromatin conformation capture
(Lieberman-Aiden et al, Science, 2009, Rao et al, Cell, 2014)

Crosslink DNA Cut with Fill ends Ligate Purify and shear DNA;  Sequence using
restriction and mark pull down biotin paired-ends
Hindlll enzyme with biotin

AAGCTT
TTCGAA

Rao et al, Cell 2014
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Hi-C: the experiment

Hi-C: high-throughput chromatin conformation capture
(Lieberman-Aiden et al, Science, 2009, Rao et al, Cell, 2014)

Crosslink DNA Cut with Fill ends Ligate Purify and shear DMA;  Seguence wsing
— rasiriclion and mark pull down biotin paired-ends
Hindlll anayima with biotin

AAGCTT
TTECGEAR

S 7 A | D | B S 5
4 ( .’ ....... ==
Eﬁ.' v &y @& & ¢ 7 #
_EEF$ ............

@ ® 0
acerr IR AIAGCT Temme e AAG:CTAG CTT -
- T TCGA:A - ——TTC GATC: GAA——
e ' '
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The ENCODE project

+ Encyclopedia of DNA elements

+ goal: characterize (annotate) all functional
elements of the human genome

* mainly USA, UK, Spain, Singapore, Japan

+ 32 Institutes
*+ 440 scientists

-"i- 5 :J .

» $300M budget % .'v - ?
from NHGRI |
(pilot phase + - | v
production,
2003-2012)
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ENCODE experiments

Hypersensitive CH
Sites

5C DNase-seq
ChIA-PET | | FAIRE-s j[cmpﬂq

Computation
CLIP-seq
predictions ana[ j | RIP

Long-range regulatory elements Promoters Transcripts
(enhancers, repressors/
silencers, insulators)

Modified from PLoS Biol 9-e1001046, 2011 & Science 306:636, 2004
Image credits: Darryl Leja (NHGRI), lan Dunham (EBI), Michael Pazin (NHGR)I)

_-—- I NQA Sylvain Foissac Hi-C data analysis GenoToul GetPlage, INRA Toulouse - Mai 2016
SCIFNCT e INPATT




ENCODE data

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
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ENCODE publications

n 1000 A
c
2 m using ENCODE data
© .
S 800 m from the ENCODE consortium
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ENCODE publications

2007: pilot project

Sl BLT LL e ITHDT sl

(2o ]

ARTICLES

Identification and analysis of functional
elements in 1% of the human genome by
the ENCODE pilot project

Thie EMEDIGHE Pooject Conscarsium”

2012: 30 articles
ARTICLE

BN ENY R P ERE B

An integrated encyclopedia of DNA
elements in the human genome
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Junk DNA' Debunked NEWS HEALTH

Steedies Find Hormon Genomic Makeop s Visily Messier; New

Home UK Africa Asia Australia Europe Latin America Mid-East US & Canada Business JREEUD

By GAUTAM MAIE ane RODEERT LEE HOTEZ

Updset: Seot. 5, 2042 201 pom ET Human Wm_ncﬁ\m_thnn
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The e Science

Economist UGS polings  Business & finance  Economics  Science & techno

WORLD | ULS. | M.Y. ! REGION | BUSINESS | TECHNOLOGY | SCIENCE | HEALTH

ENVIRONMENT 5
Human genomics

The new world of DNA Bits of Mystery DNA, Far From ‘Junk,’ Play

- theguardian

‘Wnnar of the Fulrzer pnze

home 3 science UK world sport football comment oulture ecm & all sections

Gemelics

Breakthrough study overturns theory of
junk DNA' in genome

— Back to Original Article

ENCODE project sheds light ¢

New findings from the ENCODE project provid
- personalized medicine.

Home Video NEWS wp

Politics | Investigations

Science News | Space | Night Sky | Roger Highfield | Dincsaurs | Evolution Steve Jones | Science
1 September 05, 2012 | By Rosie Mestel and Eryn Brow

HOME » SCIENCE » SCIENCE NEWS

DNA project interprets 'book of life' - ; - i
By Elzabeth Landau . G Worldwide army of scientists cracks the 'junk DNA’ code

Saptember 5 2012 — Updated 1841 GMT (0241 HKT)

One of the biggest mysteries in genetics has been solved after an international team of

(CNN) — Our genes play a majd hundreds of scientists uncovered the secrets of “junk DNA".
m but a lot of information about t
mysterious. .

That's why an internaticnal teal
out what the working parts of th

they mean for the human body as we know it.

The project is called the E lopedia of DMNA Elements (El



The FAANG project

FAANG: Functional Analysis of ANimal Genomes

Andersson et al, Genome Biology, 2015
Coordinated International action to accelerate Genome to Phenome -
the Functional Annotation of Animal Genome (FAANG) project

| 510 :é_lpedm_//h
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The FAANG project

FAANG: Functional Analysis of ANimal Genomes

www.faang.org

=> 3 pilot projects

Sylvain Foissac
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FR-AgENCODE: overview

* a French pilot project of FAANG

* goal: improve functional
annotation of livestock genomes |

+ founding: INRA, France (300KE) o OSLIN I
* 4 INRA sites, 9 labs, 58 scientists B
. . . S B s \WAGEN.,
* 4 species: pig, chicken, cattle, goat “EMBL-EBI __  Univ.
. # el T Nuln‘:n;'!'s M
* primary targets: oo T8k
liver & blood cells (CD4+ & CD8+) s H ‘*m;r
* molecular assays: |N’hA?" Lty
RNA-Seq, Hi-C & ATAC'Seq CNRS ﬂhII\FI;'AT'Mﬂ u""_ﬁ:’“
+ duration: 2015-2017 A L AEee e
i :
E. Giuffra, T il
INRA GABI [ iAo A
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FR-AgENCODE: overview

Sampling: 40+ tissues
(liver, CD4+, CD8+, sperm, plasma, heart, lung, skin, fat,
duodenum, ileum, jejunum, cerebellum, frontal lobe,
olfactory bulb, trigeminal ganglia, hypotalamus, pancreas,
andrenals, kidney, muscle, bone, joints, spleen, lymphatic
nodes, peyer's patches, ovary, oocytes, oviduct, uterus,

Sus scrofa  Gallus gallus  Bos Taurus Capra hircus
mammary gland, acini, testis, seminal vesicle, etc) (Large White) (White Leghorn)  (Holstein) (Alpine)
| => INRA CRB-Anim biorepository

ATAC-seq: chromatin accessibility

RNA-seq: long & short RNAs
s | Molecular assays: 3 target tissues
g =aencs | transcriptome & chromatin structure profiling
polyA+ RNA-seq (MRNAs & IncRNAs, 130M RP/lib)
small RNA-seq (miRNAs & <200nt RNAs, 40MR/lib)

Hi-C (130M RP/lib) & ATAC-seq (40M RP/lib)

. Hi-C: chromosome conformation capture
Gicsln Fiin-ds
ST Dosslnk MG

melwdon  and mark Furhy and shar DHa;  Ranienns isig
wame  whbigh  Lgdh ldwnbaln  paadeds
]*--g }1 ﬁ w

/ ll e Bioinformatics data analysis

A 8 . B4 ( ) e genome annotation, gene expression, INCRNAs & sRNAs

franst itk J J_ w —tr = annotation/prediction, chromosome interaction matrices &
L ' s & contact heatmaps, allele-specific expression, chimeric

transcripts detection, comparative genomics, etc

Buenrostro et al, 2013

£

Rao et al, Cell, 2014

Sylvain Foissac
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Outline

* Why

* What

* How

» Where <=
* Who
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FR-AgENCODE: sampling

Sus scrofa. Gallus allus Bos Taurus
(Large White) (White Leghorn) (Holstein) (Alpine)

* 34 somatic tissues + 13 reproductive tissues (8 female + 5 male):

liver, sperm, CD4+, CD8+, plasma, heart, lung, skin, fat, duodenum,
lleum, jejunum, cerebellum, frontal lobe, olfactory bulb, trigeminal
ganglia, hypotalamus, pancreas, andrenals, kidney, muscle, bone,
joints, spleen, lymphatic nodes, peyer's patches, ovary, oocytes,
oviduct, uterus, mammary gland, acini, testis, seminal vesicle, etc...

+ total: 2,000 to 6,000 samples

Boichord,  INRA » INRA CRB-Anim biorepository

INRA GABI GenPhySE

Sylvain Foissac Hi-C data analysis GenoToul GetPlage, INRA Toulouse - Mai 2016
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FR-AgGENCODE: molecular assays

Hypersensitive
Sites

5C DNase-seq
ChIA-PET | | FAIRE-s th'P“"“

? I

Computation
CLIP-seq
predictlans ana[ j | RIP-seq

Long-range regulatory elements Promoters Transcripts
(enhancers, repressors/
silencers, insulators) Modified from PLoS Biol 9-e1001046, 2011 & Science 306:636, 2004

Image credits: Darryl Leja (NHGRI), lan Dunham (EBI), Michael Pazin (NHGRI)

_-—- I NQA Sylvain Foissac Hi-C data analysis GenoToul GetPlage, INRA Toulouse - Mai 2016
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FR-AgGENCODE: molecular assays

% '-‘4’ N Y 4 \

Hy®ersensitive

RNA |

I} , polymerase
1 ¢ #1 i
: ' i
| |
| \
' 5C DNase-seq Corrputatioﬁ dkl"-seq
2 icti -
N | chAPET | | FAIRE-seq || NIP-sed P"’dn‘;.‘;“c;a RNA-seq | | Rip-seq
\
Long-range regulatory elements Promoters Transcripts
(enhancers, repressors/
silencers, insulators) Modified from PLoS Biol 9-e1001046, 2011 & Science 306:636, 2004

Image credits: Darryl Leja (NHGRI), lan Dunham (EBI), Michael Pazin (NHGRI)
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FR-AgGENCODE: molecular assays

*+ RNA-seq
directional protocol, lllumina Hi-Seq3000

+ polyA+ RNAs (mMRNAs + IncRNAS)
100M+ pairs (2x150bp) per sample (2/lane)

+ sRNAs (miRNAs and others)
35M reads (1x50bp) per sample (3/lane)

Sylvain Foissac GenoToul GetPlage, INRA Toulouse - Mai 2016
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FR-AgGENCODE: molecular assays
*+ RNA-seq
directional protocol, lllumina Hi-Seq3000

+ polyA+ RNAs (mMRNAs + IncRNAS)
100M+ pairs (2x150bp) per sample (2/lane)

+ sRNAs (miRNAs and others)
35M reads (1x50bp) per sample (3/lane)

+ Hi-C: chromosome conformation capture
(Lieberman-Aiden et al, Science, 2009, Rao et al, Cell, 2014)

Cut with Fill ends -
restricfion  and mark Punfy and shear DNA; Sequence using
Crosslink DNA  enzyme with biotin Ligate piulll down biodin paired-ends
IN CELL
NUCLEUS ? § ’ \

Rao et al, Cell, 2014 i

Sylvain Foissac GenoToul GetPlage, INRA Toulouse - Mai 2016
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FR-AgGENCODE: molecular assays
*+ RNA-seq
directional protocol, lllumina Hi-Seq3000

+ polyA+ RNAs (mMRNAs + IncRNAS)
100M+ pairs (2x150bp) per sample (2/lane)

+ sRNAs (miRNAs and others)
35M reads (1x50bp) per sample (3/lane)

+ Hi-C: chromosome conformation capture
+ 16 samples (4 replicates, 4 species)
+ 130M read pairs per sample (2 lib/lane)

Sylvain Foissac GenoToul GetPlage, INRA Toulouse - Mai 2016
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FR-AgGENCODE: molecular assays
*+ RNA-seq
directional protocol, lllumina Hi-Seq3000

+ polyA+ RNAs (mMRNAs + IncRNAS)
100M+ pairs (2x150bp) per sample (2/lane)

+ sRNAs (miRNAs and others)
35M reads (1x50bp) per sample (3/lane)

+ Hi-C: chromosome conformation capture
+ 16 samples (4 replicates, 4 species)
+ 130M read pairs per sample (2 lib/lane)

+ ATAC-seq: chromatin accessibility

m -
e
n Fragmented and primed DNA purifi v
Amiplificati

ation DA

Adapted from: www.illumina.com/techniques

Sylvain Foissac GenoToul GetPlage, INRA Toulouse - Mai 2016
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FR-AgGENCODE: molecular assays
*+ RNA-seq
directional protocol, Illumina Hi-Seq3000

+ polyA+ RNAs (mMRNAs + IncRNAS)
100M+ pairs (2x150bp) per sample (2/lane)

D. Esquerré

+ sRNAs (miRNAs and others) INRA GetPlage
35M reads (1x50bp) per sample (3/lane)

+ Hi-C: chromosome conformation capture
+ 16 samples (4 replicates, 4 species)

+ 130M read pairs per sample (2 lib/lane)

) o H. Acloque,
+ ATAC-seq: chromatin accessibility INRA GenPhySE

» Comparative analysis of genome topology and expression

Sylvain Foissac GenoToul GetPlage, INRA Toulouse - Mai 2016
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Hi-C data analysis: overview

Hi-C Processing Flow Charl

— eatiie Mapping FASTQ File FASTQ File
(forward) (reverse)
¢ e V
. Hi-C junctions
hicup_truncater dentified
L

u W
(]
Self Fragroomt ] c 8
@ —
LE = Seqguences aligned to
FLR Diipe Filter vy hicup_mapper reference genome
o E and then paired
=]
% c
o Y _
o R Create digested
reference genome
Experimental hicup filter
artefacts -

PR removed @ @

hicup_deduplicator

hicup_digester

@ @ Heén}r'uce

genome

[ Post-pipeline analysis ]

HICUP, www.bioinformatics.babraham.ac.uk/

GenoToul GetPlage, INRA Toulouse - Mai 2016



Hi-C data analysis: overview

*+ clean and trim the reads

+ map the reads on the genomic reference

+ filter bogus configurations

+ count the reads per genomic bin => contact matrix

+ normalize the matrix

+ Identify topological domains, cis- and trans- interactions
+ comparative/integrative analysis

Sylvain Foissac GenoToul GetPlage, INRA Toulouse - Mai 2016
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Hi-C data analysis: the contact matrix

14Kk

2l
o

BX-C ¥

12ME

"B -“*; :

10KE

3R
BME

Contact ennchment | o, scala|

akdb

Ak

ANT-C
Mk

2Mb D) 2pb Gl BMD  10ME 12MBLD 140D
= 3R <
o<

Sexton et al 2012
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1378

t Chr7 — U E Chr7 ~ U t Chr? ~ U f '..:

Hi-C data analysis: the contact matrix

Rao et al, Cell 2014

Subcompartments Subcompartments

Kalhor et al. Jnetal, In situ Hi-C Ll

(GM12878) (IMRS0) (GM12878) O

160 _ 160 Mb -.

? . .
Ordinary
Domiain

1
W =456 ' W = 3400 . g
/Mbresnluhin —
137.2 1378 137.2 1378 1372 137.8 Mb

/j kb resolution

Loop Cohesin CTCF
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Hi-C data analysis: matrix normalization

Number of reads per bin (coverage) depends on:
+ GC%

+ density of restriction sites

* repeats and “mappability”

+ overall depth of coverage

*+ Others?

=> “Parametric” vs. “non-parametric” normalization

Sylvain Foissac GenoToul GetPlage, INRA Toulouse - Mai 2016
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Hi-C data analysis: matrix normalization

A FAST ALGORITHM FOR MATRIX BALANCING
PHILIF A. KNIGHT® AND DANIFL RUTZ!

Abstract. As long as a square normegative matrix A contains suffident nonzero elements, then the
matrix can be balanced, that is we can find a diagonal scaling of A that is doubly stochastic. A number of
algorithms have been proposed to achieve the balancing, the most well known of these being Sinkhaorn-
Enopp. In this paper we derive new algorithms based on inner-outer iteration schemes, We show that
Sinkhorn-Knopp belongs to this family, but other members can converge much more quickly. In particular,

wie show that while stationaty {terative methods offer litte or no improvement in many cases, a schemse
using a preconditiomed conjugate gradient method as the inner iteration can give quadratic convergence
at Low cost.

Key words, Matrix balancing, Sinkhorm-Enopp algorithm, doubly stochastic matrix, conjugate gradi-

enk ikeration.

AMS subject classifications. 15A48, 15A51, 45F10, 685H10,

1. Introduction. For at least 70 years, scientists in a wide variety of discplines
have attempted to transform square nonnegative matrices into doubly stochastic
form by applying diagoenal scalings. That is, given A € R"™", A > (, find di-
agonal matrices [} and [ so that P = [NAD is doubly stochastic,. Motivations
for achieving this balance include interpreting economic data [1], preconditioning
sparse matrices [16], understanding traffic crculation [14], assigning seats fairly af-
ter elections [3], matching protein samples [4] and ordering nodes in a graph [12].
In all of these applications, one of the main methods considered is SK!'. This is an

Adoundte o snme e bl d b b by Dl A T memnd T, Tnwr nldcwn ndnler en cvmsnn s I st wne oo Be s o o

Knight & Ruiz, IMA J. Numer. Anal., 2013
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Hi-C data analysis: matrix normalization

(a) Raw contact map (b) Normalized contact map
140 640 1aofp 640
£ 120 s60 £ 2 120} 560 €
= : —
< 3 2 3
o 100 480 o 100} 480 S
e a0 £ £ 400 £
S 80 § S 80 : §
8 320 o & : 320 ©
o 6| R o 69 8
£ 240 F = : 240 3
O 40| g O 40! §
160 S 160 O
2008 80 20 . 80
- - .3
ol% : 0 0 ST - - il o
0O 20 40 60 80 100 120 140 0O 20 40 60 80 100 120 140
Chr8 coordinate (10kb) Chr8 coordinate (10kb)

Ay & Noble, Genome Biology, 2015
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Hi-C data analysis: finding topologically
associated domains (TADs)

Matrices

I Loop

Ordinary  Loop Converdant
Subcompartments Domain  Domain Cohesin ,:Tcr?:

Models

Rao et al, Cell, 2014

*+ methods: clustering, 2D-segmentation, etc

GenoToul GetPlage, INRA Toulouse - Mai 2016
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Hi-C data analysis: finding topologically
associated domains (TADs)

gr" NIH Public Access
&7 suthor Manuscript
Ebmﬁl‘

Publnhial in fiesl wkied form ax
Ao S 4ESTTMEE SIE3R o MU S w1 TR L

Tapalogical Demains in Mammalian Genomes ldentified by
Analysis of Chramatin Interactions
Jesss AL Dbeon’ &% Shadar® Severs]' " Fong Yue' Asseey Kim', ¥an LI’ ¥in Bhea' Misg

Hh® Jior 8, Lhu®, and Hing Hen’2”
'Lutwig Instiine for Cancer okt

Interactions upstream * niarsiy of Calforrin, San Dingo School of Madtine, Capartment of Celular and Wokscutar
kadicine, ingliule of Ganomic kediine, 3800 Giman Dres. La Joln, CA 82000

- Wiuchiead Srsaimist Traiing Progmm, Unkorsiy of Calfamis, San Diego. La Jols CA §3103
F'utatwa boundﬂﬁf Miomadical Soennes Graduate Progrm, Uniersty of Gifornin, San Blego. La Jola GA 2060
.t HMlighisrmatics and Systers Bobgy Grdusie Program, Lnkemfy of Calfemia, San Blego, La

Absiract
The spaibad engainaction of (ke g2 poine b pRnssiely bukal i i Mokgionl Perotion. v o
g off kagher onder in crame. Irap and | plicke. In the
nbaus of @ i zelh isierploss chrmisomes isigei chr-ooscacms lemiiones (1 )

. & . | Jola CA B20E3
b ’ ' *opanmant ol Sk, Harvand Unkversiy, 1 Cwlond Simeat, Cambridge. kA 02138

Al|B
Biased Ao =
downstream

Directionality Index

B-A\[ (A-B)'  (B-E)
b= (IB—A])( E " E )

DI HMM => TADs

w
8
selq jo ealbeq

Dixon et al., Nature, 2012
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Hi-C data analysis: finding topologically

associated domains (TADs)

Identification of hierarchical chromatin domains

Gaeh Weinreb -, and Benjamin J. Raphas! =

T Zasnler far Cormputatianal Malssalar Biiabagy, Broan Linversity, Frowidenss, [
“Depariman] of Conputar SEensa, Brown Univanily, Frovicencs, Y

Asgorizls Bdlar Pl Gumnar Aeiech

EBETRETT

Phesliviliori: The A0 atudione of Tz e = e sl nejuldlsr
al mecp cA b precpesar ind o =g dSesarcta on s gaoe g -
laton. Faocnihy wochnd ogics 5.0 o A S hia eorbi e prod miy
Lipabis sl cmpelonagml arpaene swew wsaled dmae o
sl mesading chraratn, colied podogical i 2oens o~y doralne
RO, ey uywrsiee Soownl nelceads e ichaiklpien TA0w
urreg H-3 b area e hal TAN e s non-raer spoing dasoba el
defiss b o fesdid STUCmine i wois s TADS ond Sob TGOS ke a
ramtpes Ty

Rzl Wz Ioroatoo e 2 orrisdcd dor i arohle ol o oo oedd o oF 4
Temss bomepaen ez wod ko lomemncd iy od ~egewed T D Tiownunb ia ksl
arptea derhoons o orves resusreien miein TADE, whae
Dot ol dag ko @i cened @ orad e i ol o conlads e
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Weireb & Raphael, Bioinformatics, 2015
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Hi-C data analysis: integrative analysis
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Hi-C data analysis: FR-AGENCODE pipeline

Hi-C Fragments
e
Data analysis —
L e
Pipeline g —
P> Trim reads (ligation site) . ; | —
P> Map on reference genome S
P> Discard inconsistent pairs § §' Sialicling
P> Count reads in pairs of genomic &

End-to-end genome Alignment

bins & generate contact matrix e R
P> Normalize contact matrix igned Heads Snmanped Heads
(non parametric, matrix balancing) I ——
P> Identify Topologically Associated i...rf_;,“ .
Domains, cis and trans interactions ::::*—l Trim 3 15 ste
Software Sk
P> HiC-Pro pipeline (Servant et al 2015) et
: Bowtie2 mapping (Langmead et al, 2009) mmndmmmmm{f
ICE normalization (Imakaev et al, 2012)
P> HITC display (Servant et al, 2012) Auﬂmmm =
P> HiFive pipeline (Sauria et al, 2015) =ty S

— e —
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FR-AGENCODE Hi-C preliminary results

Read pairs status after mapping

Read Pair Filtering [IMA90}

B bl e Pl g et ] o o Py e

Hi-C Fragment

| Swlf-Circle () v - l'—"
s ' Dyring (6] L/\
E . Inualid Pairs £%] = Valid Pairs Invalid Pairs
= 1 ; %——w' 1 f—k {
= B Dangling 20 1% ‘E&E r—— i 1 —
E : | Sngie-end () i| ":""'*"_'=" p—t— i &
3 . alie] Pairs %)
E n . i sk o e I -t ;.=t_'=.| Dargling End
A =] i f== -l Y : =—— : I
A a6% M j wzid RF (%) e — ! — o —— _t-‘ self Circle
: | Wsdicl FR (% o _ ——=
5% . e :
| Valid RN %) | Dumped Pairs
i Lo '-h h L]
LR ‘u‘_‘l =3 I
Dixon et al data Rao et al data Servant et al 2015

(human, from Servant et al 2015) (mouse, CH12 cells)

62% 71%
valid pairs valid pairs
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FR-AGENCODE Hi-C preliminary results

Read pairs status after mapping

Read Pair Filtering [IMA90}
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Rao et al dat

(human, from Servant et al 2015) (mouse, CH12 cells)

62%
valid pairs

Sylvain Foissac
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71%
valid pairs

Hi-C data analysis
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FR-AGENCODE Hi-C preliminary results

Read pairs status after mapping

Read Pair Filtering [IMA90}
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Hi-C data analysis
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FR-AgENCODE: Hi-C preliminary set-up

| _EH
B -

W,

ek
o S
- @
U)U)
o2
wn O
£
=

=== I NQA Sylvain Foissac GenoToul GetPlage, INRA Toulouse - Mai 2016
== GCIFKCE & IMPACT



FR-AgENCODE: Hi-C preliminary set-up

pig muscle,
snap frozen,
chrl

pig liver,
Isopentane,
chrl
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FR-AgENCODE: Hi-C preliminary results

liver, . &
animal #2 |
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FR-AgENCODE: Hi-C preliminary results

chicken
liver,
animal #4

j1iigrEtodg
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FR-AgGENCODE: data management and analysis

+ Data production

+ RNA-seq: 2.2T

+ Hi-C: 0.8T

*+ ATAC-seq: 1.1T

=> Expected total: > 3T of raw sequence data
+ Data storage

+ GenoToul ng6

+ EMBL-EBI (FAANG rapid data release policy)
+ Data analysis

+ INRA units

+ EMBL-EBI (FAANG analysis pipelines)

Sylvain Foissac GenoToul GetPlage, INRA Toulouse - Mai 2016
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FR-AgENCODE in FAANG

Bioinformatics and Data Analysis Committee

2
+ aim: define standard pipelines FAANG

. 4 Funclipnal &anoation of Arimal Geromes
+ Working Groups

+ transcriptome: RNA-seq, IncRNA-seq, sSRNA-seq

+ regulation: ChlP-seq

+ methylation: WGBS, RRBS

+ chromatin structure: Hi-C, DNAse-seq, ATAC-seq
+ activities: teleconferences, seminars, hackatons

+ identification of reference datasets

+ list and benchmark tools

+ publicly report

Sylvain Foissac GenoToul GetPlage, INRA Toulouse - Mai 2016
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Summary /| Conclusion

* Hi-C allows to capture 3D conformation of the chromatin
* INRA protocol for tissue samples from livestock species

* INRA contribution to the FAANG action and
the Genome to Phenome challenge

* FR-AgENCODE pilot project

* Samples and Assays committee

*+ Bioinformatics and Data Analysis committee
* Success story incoming?

# To Be Continued...
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Outline

* Why

* What

* How

» Where <=
* Who
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