Analyse de méthylation de I'ADN dans
I'embryon de poulet par séquencage
bisulfite
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Experimental design enabling to detect parent-of-
origin dependent expression

* Parental SNPs to deduce origin of the allele

» Reciprocal cross @ é é @
*12 embryos (E 4.5) from each cross (6 males and ><
6 females) \
*RNASeq é

e Search for regions with transcripts presenting a ARAAA
. : A0 %
bias in expression R

eImprinting ?
*Allele Specific Expression

;j% IN?A Journée de retours d'expérience — 30 septembre 2013
—  SCIENCE & IMPACT




Methylation analyses

Cubas et al, 1999 (Bird 2007)

Morgan et al, 1999

* Genome-wide investigation of DNA methylation at
single-base resolution in the chicken embryo

* Methylome description
e Comparison expression / methylation level
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Technologies for methylation studies

Array
platform

Detection
rhethad

Principle

Detection
method

Sequencing
platform

Roche NimbleGen BeadArray

Array-based
OMA methylation analbysis

T

. . Methylation-specific Immunoprecipitation
(Blsulﬁte Cnn'.rersmn) (resrrictinn BnzZymes j of methylated DNA

l

Deep sequencing for
DMA methylation anabysis
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Sequ

* Two embryos as a test (RNA + DNA Seq)
* NextFlex bisulfite sequencing kit (BIOO Scientific Corp)
e Control DNA: pUC19 DNA (Zymo Research), methylated or not

 Methylated C not converted by bisulfite
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Methylation analysis (adapters ligation — conversion — PCR)

lllumina: P7 ndex
%5
" Cycle 1 . Rdi SP Ri2 SF"/P !
— ndex'
TS Rd2 SP
,,7"“}/ Rd2 SP Rd1SP ™,
P7' P3
5 — 4— brin matrice
. e— s ®—— brin néo-formé
. e 40— Drin néo-formé

w5 €—— brin matrice

mC rnlc
>
SRR TETIAMERER
Top strand G ke e Bottorn strand
Bisulfite conversion
>>UCGGUATGTTTAAACGUT>> <<GGUCGTACAAATTTGCGA<<

PCR amplification l

(GAT)Readl  OT  >>TCGGTATGTTTAAACGTT>>  >>CCAGCATGTTTAAACGCT>> CTOB Read?
(CAT) Read2 CTOT <<AGCCATACAAATTTGCAA<C <<GGTCGTACAAATTTGCGA<< OB Readl  Kruegeretal 2012

OT : Original Top CTOT : Complementary to Original Top
OB : Original Bottom CTOB : Complementary to Original Bottom
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Bismark iy P
. | |
Comvertionmehtreference geromeaf@exdtand G -> A)
sequence after bisulfite
treatment TTGGCATGTTTAAACGTT

e

C-to-T
|

TTGGTATGTTTAAATGTT
(1) ™. @)

(GAT)

.ttggtatgtttaaatgtt..
..aaccatacaaatttacaa..

forward strand C-to-T converted genome

(1) (2)

.
- h"l ,
o

Directionnal paired alignment :
Readl (OB or OT)
Read2 (CTOB or CTOT)

determine unique best alignment

AN

G-to-A
J

TTAACATATTTAAACATT (CAT)

read conversion

align to bisulfite
converted genomes
(4)

..ccaacatatttaaacact..
..ggttgtataaatttgtga..
forward strand G-to-A converted genome

(3) (4)

read all four alignment
outputs simultaneously
e to determine if the

e sequence can be
& .
mapped uniquely

Krueger et al 2012
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Bisulfite data
Genomic data Sample.fastq Reference.fa

bismark_genome_

Sample.fastq GalGal4

TrimGalore :
preparation

Bwa aln Sample.clean.fastq Reference index

Sample.bam

samConsensus.pl

Sample.bam Report.txt

Sample.fa
bismark_methyla

: Extraction files
tion_extractor
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e Reference genome : ICGSC Gallus_gallus-4.0/galGal4

e Genomic sample for both embryos
— Emb1 : 180M reads paired (93.4% mapped)
— Emb2 : 209M reads paired (93.1% mapped)

 Generation of new reference sample specific
— > Reduce putative biais due to SNPs
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e Cleanning : TrimGalore

— Based on Cutadapt
— Discard reads which length < 20bp

e BS-seq Data (nb reads paired)

T Thaw immed | Removed

Emb 1 157,230,624 68,430,229 1,099,914
Emb 2 164,728,172 70,697,424 918,796
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e Tests realized :

— Alignment of raw data on GalGal4 (Emb?2)

— Alignment of cleaned data on GalGal 4 (Emb 1 & 2)

— Alignment of cleaned data on sample reference (Emb 1 & 2)
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Alin"nnrmaoant raciilye
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e Outputs : Bam + Report.txt
e Depth =14.3 x

. . . : 0
Mapping efficiency in % Emb2 : Percent of C methyled
90
80 -
70 -
60 -
i Raw VS
50 " GZ‘I“éaM = Raw VS GalGal4
40 4 & Cleaned VS
30 - GalGal4 ® Cleaned VS
m Cleaned VS GalGal4
20 - Reference acl 4Vs
eane
10 - Reference
0 | T T 1

C methylated in C methylated in C methylated in

Emb1 Emb2 CpG context  CHG context  CHH context
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e Extraction of methylation with bismark_methylation extractor
 Options:

--report --bedGraph --counts

--cytosine_report --no_overlap --CX_context

 Qutputs:
— report.txt
— BEDgaph
— CHG_OB.txt, CHG_OT.txt, CHH_OB.txt, CHH_OT.txt, CpG_OB.txt, CpG_OT.txt
— CX_report.txt
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Controls
pUC19 DNA (Zymo Research), methylated or not

140000
120000 99.6%
100000
80000
mT
60000 mC C P G
40000
20000
2.5%
0
Methylated control Unmethylated control
Overconversion Conversion
Non CpG
Non converted C 2593 0.40228432
Total 644569
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SegMonk visualization
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Methylation level per genomic feature

Exons
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Methylation level per chromosome

Chromosome length (Mb)

250
200
150
100

50 l
O -

SO A A S R S S S
Genes / Mb
100
80
60
40
20
0
A I AT < S - N N NN R s A Sy W
NI N ST ST T A T ST T A N U A )

* Expected 78
distribution 73
along the 68
genome 63
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Method OK

— Many thanks to Genotoul (PlaGe & Bioinfo)
— High quality DNA

— RRBS for sufficient depth

Pipeline (NG6) in progress

Confirmation methods available at GeT-PlaGe (Pyromark,...)

Other embryos to be sequenced

EpiTherm program underway
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ADD ‘A’

ADD METHYLATED ADAPTERS
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LIGATION OF METHYLATED ADAPTERS

SIZE SELECTION

BISULFITE CONVERSION

PCR

BEAD CLEANUP

N
A

n
]
m=T

W = Adapters with
Cluster Sequence

30 Minutes
(Optional Stop Point)

30 Minutes

15 Minutes
(Optional Stop Point)

1-2 Hours
(Optional Stop Point)

3 Hours

1 Hour
(Optional Stop Point)

BIOO Scientific Corp
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Original genomic strands

5'D—S+}A|A|C|Cm|T|G|G}73'
A ol 5 i sl
s —=Jr[r[e|c[a]cf——:>

Adding adapters, treating
DNA with sodium bisulfite

s —a|alufc|T|6[6}—7+7
I O P
s——t1|T[c|e|a|u]el——m~A7-7

PCR

5'E}A|A|T|C|T|G|G}73

s vz [alelalc[c—:>
I

s —2{a[a[c[c|T[A@— >

s 2 ir[r]clc[alT]el—>

Sequencing

s 2 alalz]c][T|6]6 — * AATCTGG

il

s 2 o Tr[A[e[ac[c}— 5 CCAGATT

5'ﬂfA|A|C|C|T|A|GT— s ARCCTAG

3'E}|T|G|G|A|T|C}—5' C'I'AGGTT

C-in-T converted read maps to
" Cio-T converted forward strand

C-o-T converted reverse-
, complement of a read maps to
C4o-T converted forward sirand

G-in-A converted read maps to
' G-in-A converted forward strand

G-i0-A converted reverse-
 complement of aread maps to
G-i0-A converted forward strand
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