Agilent Genomics
Location Analysis Tools

Genomic DNA enrichment coupled with
microarray and other new emerging technologies
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Agilent SurePrint™ Microarray Technology
#A1) DNA SHEEEHSRERIC in-situ &R

BREAICIINITI TG
(Droplet DB E-LEDFE)

\

E£HA MO IE FEFR R Ay f;gilent ihk-jet
% .‘ ® 2

- - - —_ -

XE.EmE. aRE
ZFE (1R >FEZ>F=)

'm;éa:";"v‘j; ILEXIE) T4 (hREATAX)

= =




A
'?s
[

=

\3

Gl

SurePrint HD

2

ety
QAL DI T

44K

rrrrri

244K

(R #)

HARETAR
(X185
A gE!

Ym0y
UL L (R )

105K

Juniity
R [ ]

14K

. [L5K

10
(R TR T

ChlP-on-chip
DNA CH3

Gene
Expression

Lo hDRA9BTLATH— vk
EEELETILTF IV

SurePrint G3

B IM

'S (R )

400K

f180K

5 60K

RS —4 4 H

RNA FrTFrAyd

mMiRNA
Expression

Agilent Technologies

Emerging
el Applications B2
(SureSelect)



NE

1. 7zt ChlIP-on-chip? 7%t DNA Methylation?
BB R E DEEICLELREF. FlilaTOEHA

2. /A7 LAERER—H
R —H U ERIZDNARA A7 LA DFELS T

3. ChIP-on-chip / DNA Methylation ¥4~ 7 LA
REEADTHAY: TOFE—4E2T7L A, CpG+tUMRT LA
-eArrayZE AWV hREALTHAY: BEETLA. IILF/I\vIT7LA

4. RER-BHOO—LRET —3FETY—IL
- RIEIEBENS AN NMEHTET Open to _ ad
- Agilent Genomic Workbench, GeneSpring GX11 7

ol

5. Agilent TED TR T4 ADFHLLVERY A

Agilent Technologies



B FREAZHET S EFD gDNA ADFEE
Regulome /| TESIRTAHIR

5 TRANSCRIBING > EARrUEeiCEIER, JFEHER)

> AT FIUOYETYTEF

‘2 THEGENOME  ;#zms

Nature. 2009 Sep 10;461(7261):185

polymerase

activato I’S/\

RS} ‘ o
STy} /-/// //// M g egene ;
2 Q@ FOm
P o @8 PO Li 06 histones /\
8 N L ] &

repressors

modifiers

Agilent Technologies



ChlIP-on-chip to study DNA-Protein interaction

Environmental Stimulus

DNA-protein interaction l

Signal Transduction Pathways

Transcriptional §
Activators O ‘ °O

$ Master Chromatin - “:
B regulators regulators O
Target .
e - s 3=
Gene DNA replication Cell cycle Chr. stability
transcription Recombination progression Epigenetic changes =il

DNA repair

R. Young
DNA-protein interactions are studied within the context of the natural cell

environment (in vivo).

Combining expression and binding of the transcription machinery data will help:

» ldentify genomic targets and regulatory pathways
» Understand gene expression profiles of disease relevance
» Identify biomarker and toxicant signatures

The Mealsure| of Confidence ~3.3- Agilent Technologies



ChIP-on-chip : sl DEEHHIZIR5
HLLEEOSRMRARRIZES
FREMEMRE (iPS) . EFESHIREIZ XYLV D RESHIRE (EpiSC) i &
REHKDNAR AT LAIZ&KBDT /ZHOR -TES /SO R BT HINE
ZEEMRF O L DFRETHIEDELV D IEEE
ChIP-on—chip [C& S B AFI D EMEH R
HELFEOMBRICT, FEET—2DEHEEEHKICHRE 19

ChIp 2 r 4
— 4 ¢ ﬁ
0 2° 2% 2
Human embryonic Whole genome arrays  Scatter plot Promoters bound by
stem cells Promoter arrays  (ChIP /reference) Transcriptional regulators
1) Boyer LA, et al: Cell (2005) 122: 947-956 6) Guenther MG et al : Cell (2007) 130, 77-88
2) Lee TI, et al: Cell (2006) 125: 301-313 7) Cole MF et al : Genes and Dev. (2008) 22: 746-755
3) Boyer LA, et al: Nature (2006) 441: 349-353 8) Endo M et al : Development (2008) 135, 1513-1524

4) Ji H, et al: Nucleic Acids Res (2006) 34: e146. 9) Jaenish R et al : Cell (2008) 132: 567-582
5) Tesar, PJ, et al: Nature (2007) 448: 196-199
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Impact of DNA methylation:

— Protein recruitment leading to compact, silent chromatin
— Gene regulation, gene silencing, X-inactivation

Table 1. Overview of CpG distribution in the human genocme N2

Observed  MNormalized N

Length,  GC CpG CpG A |
Subset (0] content  fraction fraction 5 T
Whole genome 31* 0.38 0.00% 0.25 T
1 kb upstream regions 15 0.53 0.042 0.60 R ' ¥ ¢
1 kb downstream regions 15 0.45 0.013 0.26 L
Transcription units a930 0.42 0011 0.26 [3-
Exons 45 050 0.028 0.45% 5-Methyl-cytidine
Introns 280 0.4 0.010 0.24

Length refers 1o the total length of DNA examined.
*Length given in gigabases.

The Me H.!ilJlE of Confidence

PNAS, January 31, 2006, vol.103, No.5
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Mapping of regulatory elements
chip and/or ChlP-seq

REKIZHEITEY /LDNA- 2 INYE
HEERZZHEOBEERDOETY
ELTHSERRZS

EERTORYNI—I0AN=X L%
SALINZfRAT S

IED IR T4V RZEHHT S EHA.
BOAN=_X L, EW-ABEADGH

YT RE KM (ChIP)DRIRE
JRRATA—TUR S RIL—T YD = | e
=EULDNATAa70L A (on-chip)® b i L 1|
*“ #_i wﬂﬁﬁbﬁ Genomic views of distant-acting enhancer:

“Transcribing the genome” Nature 435: 199-
205 (10 September 2009)
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ChlP-seq + ChlIP-on-chip (Master of arrays and NGS)

Cell. 2010 Apr 30;141(3):432-45. Transcription factors recruit the initiation apparatus

“c-Myc regulates transcriptional pause e
release.” | ‘
Rahl PB, Lin CY, Seila AC, Flynn
RA, McCuine S, Burge CB, Sharp

)2 IL—b

PA, Young RA. Promoter-proximal pausing occurs at most genes
psie Pause factor

= c-Myc (FAREIZE5EDkey regulator)
[CKDEFE D —FHEEAEFRIZ DL
T. ChIP-seq &ChIP-on-chip( ARA
LTOFE—3T7LA)ZERELTHE,

Other transcription factors, like c-Myc, recruit P-TEFbD to

» 7L A#HT;RNA Polymerase Il BT | stimulate pause release
% —EHEL 3 H2EF 0 ChiP-

_ h . IR 4 : Qf-~x = /ﬁ\ - —
on-chip, M #HlAE LR R RS T b n 0ok 5

AIBL 1= mES $HfE (/v o X% b, —
| ~ — R {E 1L Z 2R

Microarray or NGS? - B[] - XN -fRE - h/\LyP -G ED N —FFD
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(B5) 7/ LR EEERN
RERTAHOF7 LA EL—T oY DORR. ELSIT

| =487 LA (on-chip) RERS—5 24 (seq)

7/ 1L 1. JE—#tk (CGH/CNV/Cyto) 1. FETIVEYERIIRE
2. YR EEHT (Amp/del, splice) 2. Y —H2o05
3. FEMBOFYITFv ErT/ L (EE -2
e.g. Exon capture > SNP{&H SEBMRoA—270E)

cDNA / Regulatory variant 3. HEEY/ L, TEY/ LA
inE EerEEY) (EfEL=E)

BE4N1D mRNAZ O 27 A4 1) U4 T R ILERFFHIR (RNA-seq)
BEA1D mRNAT B 274 Y4 HRELEY DR
BIEF /mRNAR G Y —=2 4 (e.g. Non-coding, Rt & E1EF)

HIREE YD IR (Tiling array)

IESREEF (ECISENTET)

HEMEE (hRA2<TA4XTE) O EEEAEYT / LBREMICER
A ENERL T—2 T (ChIP-seq)
Multipack7 L 1 TOIPFEHRE

Research for “Genome and Transcribing the genome”..
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Gene Expression + ChlP-on-chip (Time Course Exp.)

ChlP-on-chip results Gene Expression Results

>

ela2h ela 6h ela 12h ela 24h H3K18ac 24h H3K93624h B 6h 12h 24h

- r | | N
m !

cluster

b fxpffss.ﬁn z/° 1%
FFRIIDChIP T—A2 M LB F &3 D% repressed

« Cluster 1: BEAPRIEICRT A RIGICEAES T 21EEEF
« Cluster 2 : #if2i85E. MEHH. DNAGRKICEAS5 9 H1EIGF
« Cluster 3: 4% - 2MEICEHE T 51EGF

» PT/O04)LR ela BNE|IERITIED TR TAYIEZEILIZDULNT, ChIP-on-
chip(A2OT TOE—3T7LA) ERB{T7LAEER,

» PLUAERN: SESFLEH (ela, p300 4 E). ERX &SR (H3K18ac, H3K9ac,
H4K16ac) DA A Lsa—X ChIP-on-chip E3A LI—RXAFI\TOT7A() T L,
E7tFILiEDREEREGBRICEITAEE5ETRT,

Using Agilent Human Expression Arrays and Agilent Human Promoter Arrays... Ferrari et al., Science 2008

The Mealsure|of Confidence Agilent Technologies
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Agilent TH4 > Promoter /4207 LA ChIP-on-

244K, SurePrint G3 74— v k al
[ ,
Promoter 7’{7|:|7l/’fi ‘E 400k avE- 20 probes/gene Exon
- Human hglg‘ Mouse mm9 — 7 ﬁgg;i%ingcs)verage ~3251kct)201k
':£<7/7_'—:/Elf/ 1 Z7’f|‘f Resolution : 172bp (median)
- Human ENCODE fEigix//\— 2% TV RER T 2
L#-ENCODE ChIP-on-chip S — IH?’ 1
TA4HOTFLALHYET ‘E M it sl
# of genes 1~ 21,000
Region Coverage -9k to 2k
Resolution : 178bp (median)
FLLG3 74—y DFHEL: 244K TA—T vk
>RefSeqdD £, KKEEATIT
b f=human gene ~21,000 E 244K -sl.s s
-~ &
> 1M 74—y, 612 E 244k S R ---ﬁExon‘l
o avg. 28 probes/gene
miRNA t>{ttdDsmall non- " :
. . . of genes .~ 17,000
codlng RNA ﬁaiﬁ%ﬁﬂﬂ 2AT7A k1T | Region Coverage : -5.5k to 2.5k
1&‘/77[/555% Resolution : 195bp

Agilent Technologies



Promoter ChlP-on-chip Microarray
Feature and Benefits

Feature Benefit

« Higher Density * Expanded coverage to detect more sites of

significance
+ Flexibility in Content and « Option to balance coverage with cost-
Format effectiveness and throughput

« Ability to detect DNA-protein binding sites
with few probes and high confidence

» Comprehensive coverage based on current
human Hgl19 and mouse Mm9 databases

+ Validated content

« Updated content

Probe coverage comparison

Tcale 1@ kb} |
chirs! 15142508aa| 1814SBBBB| 151435000| 1S14400aa]
Fromater Zet K, Microarrad 1 of 2
AZilent—al4708 IIIIIIIIIIIIIII | IIIIIIIIIIIIIIIII IIII II |

Human Fromoter ChIF-on-Chip Set 244k, Microartad 2 of 2
AZilent-a147a7
) promoter ChIF-on-Chip 1M Microarrad
AZ i lent—A27511 TR e e ee e et IIIII IIIIIII III II I i
Humat From F-on—Chip 2x488K Microartad
AZilent-a273a54 IIIIIIIIIIIII IIIIII III
Chromosome Bands Localized ky FISH Mapping Clones

I |_1 = [T

Chromosome Eand

Consensus COE

cocoes2E9.1
EefSeq Genes

SO0X20T |+k} 2 -
20K

i FFFFF e—
CpG Islands (Islands < 388 Bases are Light Green)
Cpz I=slands
Repeating Elements by RepeatMasker
FepeatMasker 1l | 111 | |1 1
Timple Tandeml Repe?ts bd TREF

JEEE (B [ ) O o

Zimple Repeats |

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
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Agilent Promoter ChlP-on-chip Microarrays
Comparison

Format |Design ID # of Region Resolutlo
Genes | Coverage

G3 1x1M 027811 ~21.000 -9k to 178bp
(median)

G3 35kto  172bp
Human 2% 400K 027954 21,000 +1k (median)

HD 014706 5.5k t0

1x244K 014707 17,000 o ~195bp

G3 1x1M 028383 ~19.000 -9kto +2k  ro0bp
(median)

G3 35kto  193bp
Mouse  , o> 028384  ~19,000 N
HD 014716 ;000 -55kto oo

1x244K 014717 ’ +2.5K

The Mealsure] of Confidence &% Agilent Technologies



SurePrint G3 Human Promoter ChlP-on-chip
1x1M Microarray Kit

» The same high sensitivity and accuracy provided by the earlier generation
arrays but adds the benefits of extended coverage, updated content and
increased cost savings. C+ version scanner is required.

» Coverage includes extra miRNA and other small non-coding RNA
regions.

Design ID 27811
~21,000 of the best-defined human genes represented as
Sequences defined by RefSeq Probes 966,092 probes are represented,

median spacing of 178bp.
-9kb upstream to +2kb downstream of the transcriptional
start sites, ~46 probes/gene

Enriched content annotated to UCSC hg19 (NCBI Build 37,
February 2009)

Coverage

Composition

The Mealsure] of Confidence &% Agilent Technologies



SurePrint G3 Human Promoter ChlP-on-chip
2x400K Microarray Kit

» The same high sensitivity and accuracy provided by the earlier generation
arrays but adds the benefits of extended coverage, updated content and
increased cost savings. C+ version scanner is required.

» Each slide contains two 400K Microarrays

Design ID 27954
~21,000 of the best-defined human genes represented as
Sequences defined by RefSeq Probes 414,043 probes are represented,

median spacing of 172bp.

-3.5kb upstream to +1kb downstream of the transcriptional
Coverage: start sites, ~20 probes/gene, without extra miRNA and other

small non-coding RNA regions

Enriched content annotated to UCSC hg19 (NCBI Build 37,

Composition February 2009)

The Mealsure] of Confidence &% Agilent Technologies



SurePrint HD Human Promoter ChlIP-on-chip
1x244K Microarray, 2-design Set

» Specifically designed to identify human DNA binding proteins
through traditional chromatin immunoprecipitation (ChlP) pull-
down coupled with powerful DNA microarray location
analysis.

» Earlier format (HD) optimized for B-version scanner

Design ID 014706, 014707
~17,000 of the best-defined human genes represented as

>equences defined by RefSeq
Probes -5.5kb upstream to +2.5kb downstream of the transcriptional
start sites, ~25 probes/gene. Spacing ~195bp.
. Enriched content sourced from UCSC hg18, NCBI build 36.1
Composition

(March 2006)

The Mealsure] of Confidence &% Agilent Technologies



Human ENCODE Microarray
1x244K Microarray

» Designed to specifically identify human DNA binding proteins
within the ENCODE regions.

» The Human ENCODE microarray is optimized using probes
specifically validated for HD ChlP-on-chip technology.

Design ID 14792

Sequences Specific ENCODE regions of chromosomes 1-22
Probes ~153 probes

Composition ENCODE March 2006 human assemblies

Agilent Technologies



SurePrint G3 Mouse Promoter ChIP-on-chip
ProductName  SurePrint G3 Mouse Promoter Microarray, 1M

Agilent Part Number

Design ID
Sequences
Probes

Coverage:

G4875A
028383

~19,000 of the best-defined mouse genes represented as defined by
RefSeq

968,007 probes are represented, median spacing of 180bp.

-8kb upstream to +2kb downstream of the transcriptional start sites,
~49 probes/gene.

Agilent Part Number

Design ID
Sequences
Probes

Coverage:

G4876A

28384

~21,000 of the best-defined human genes represented as defined by
RefSeq

415,814 probes are represented, median spacing of 193bp.

-3.5kb upstream to +1kb downstream of the transcriptional start
sites, ~21.5 probes/gene.

The Mea.:iure of Confidence
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ETILEY ChiP-on-chiph%4a4 7L A

TL1a47  ZEIH Jo—JREHE—4 b T
BE(S. cerevisiae) 1 ﬁ?fgggéﬁéﬁ%bgm 244,000
vavary T 2 et 475,000
L0432+ XF 2 il AL KA 475,000

CEfZEE %3210bp)

The MEJE[ of Confidence Agilent Technologies



FHA UFHDNA A FILILRFATA 207 LA e
CpG rich $Ei&Z#H /38— (human - mouse - rat)

CpG Island ‘ e
Microarray 95 bp
CpG Island
Human CpG | Human DNA Mouse Rat
Island Methylation CpG Island CpG Island
Design ID 14791 23795 15279 21332
Ja—J# > 200,000 > 230,000 ~ 97,000 ~ 93,000
A —3Ivhk 1 x 244K 2 X 105K
CpG Islands ~ 27,000 ~ 16,000 ~ 16,000
UMR N/A N/A N/A
H/\—4fBE1E ~ 21Mb ~ 23Mb ~ 10Mb ~ 10Mb
Ave. Probe
Spacing** LUULy

* Some other designs available through eArray Design Program
** Roughly calculated by coverage / probe numbers

Agilent Technologies



EFRDNAAFL—3RA4287 104

Updated pre-designed human CpG island-related microarray

Product Name
Agilent Part Number
Design ID

Format

Arrays/Slide
Slide/Kit

Sequences

Probes

Source

Human DNA Methylation Microarray

G4495A

023795

244K: 1 x 244K

244K: 1

1

27,627 expanded CpG islands and 5081 UMR
237,227 biological probes

median probe spacing of 97 bp.:

Probes annotated against UCSC HG19

Straussman et al., Nat Struct and Mol Biol. 2009 May; 564-71
Irizarry et al., Nat Genet.2009 Feb; 178-86.

Agilent Technologies



#5297 de-novo methylation
New type of developmental regulatory unit in UMR e

. NRELTUARBIRIZEY, FEA
Eéfd)fﬁﬂﬂ@g{jo’f)(a'-)[,ﬂjé em‘_-::.‘A:n l15.4l - 1 |!ﬂp12 l-l14.1l Bl |2:slEN'W E

& 770000 | 31775000 !u -‘w.s.;.socoo | 2723000 |
NTULEND, HDEFRMTHER = IiE | = =
TIEAFILESN T S8, | s = -
UMRZRIZE. s 8 - l= - -
toohoddenovo ST LICUMRS  ogmemeE mUTT DRI H M
il | ||| G ]I
L. 50%LL L Awell- i S |
” ; — SoEUHEUTEE B0 NS EE IEH
characterized gene@ix%-pﬁi;ﬁ TS W MRS N WUV ULL L i i
<H BT B, — e

Possibilities: These repressor elements may
operate at a distance to silence adjacent
promoters. They may also serve as
promoters for antisense RNA transcripts.

Reference: Straussman et al., Nature SMB (2009)

The Mealsure| of Confidence &% Agilent Technologies



Agilent Master Tiling Probe Database
To Utilize Only High Quality Probes

LUCSC Genome Bioinformatics

Genomes Blat - Tables Gene Sorter - PCR
VisiGene - Proteome - Session - FAQ - Help

]
Genome ' '

(3 billion base) | Tijing Methodology (Agilent Probe Selection)

« Tile 45~60-mers across non-RM region, followed by selection
Uniqueness (homology)
m
Avoid secondary structure

HE = H = =3 H B = = H B = = H 3B =3 = =
:_."*—"-gA_ Array.

Hig@ probes with high S/N
—designtool
for “custom” = W
- -array-needs I

(<100Dbp resolution)

L/

Agilent Technologies



Any Genome. High Agilent Quality
Expanding portfolio of ChIP-on-chip and CpG Island Arrays

Organism Description Build Database
Human Feature-annotated, 23.8 million probes tiled at <100 bp hg18 Agilent
Mouse Feature-annotated, 27.4 million probes tiled at <100 bp mm§8 Agilent
Rat Coordinate-annotated, 22.1 million probes tiled at <100 bp rn4 Agilent
C. elegans Coordinate-annotated, 718 thousand probes tiled at “100 bp Ce2 Agilent
Arabidopsis Coordinate-annotated, 735 thousand probes tiled at “100 bp Ath1 Agilent
. Coordinate-annotated, 447 thousand probes for whole genome .
Drosophila with ~100bp spacing Dm2 Agilent
- Coordinate-annotated, promoter probes only. Both expanded and Whitehea
Zebrafish proximal promoter areas represented Zva d
S. cerevisiae Feature-annotated. Whole genome with ~9 bp spacing SacCer1 |Agilent
S. pombe Coordinate-annotated, whole genome - Agilent
l. Login 2. Select proves 3. Cheose Tovmat 4, Receive awvvays
— Customized
y ra-'giem — > = ‘ ' T .
ey Hoool Microarray Set
Multiple array Delreary in weeks

formats

The Meafsure|of Confidence ~3%- Agilent Technologies



Access to Customization : It’s eArray now!

Select Select Order
probe Format array
— _—

W:ff‘f‘sa/ — I 244K, —

i
| -

'#.- —y | . [ = ;g
S \/ Probe database ; i 1M

o

- Gene Expression .
- microRNA / CGH DD #00K
- ChIP / CH3 :

Probe Design (GE) [ «ECI 01 ko
w %DDD =

(560K (] 1251 K05

RETHIEEITY ! TEXTEEY

Current Available application :
Gene Expression, CGH, ChIP-CH3, microRNA and Target Enrichment

Agilent Technologies



Microarray Probe Annotation
R —T Y ETEDRFNEHEE

7542 - e
A B
| =i C D
DOWNSTREAM DIVERGENT PROMOTER INSIDE
(UPSTREAM)
—> —>
Hirl C BC023
N I [ || ]
e 7 1) I —
3kb 2kb
“mgc | BC023:-2000 | ref | HIR1:3000"

7/ T—3>Y)—RX RefSeq (GeneNames/Transcript IDs), CCDS, MGC

(15“) BizF B[O—AX 754<) thoR)
E2F3 chr6:20510459-20510519 INSIDE ref|[NM_001949|ref|[E2F3:113
E2F3 chr6:20510292-20510232 PROMOTER ref|[NM_001949|ref|E2F3:-114
E2F3 chr6:20509684-20509624 PROMOTER ref[NM_001949|ref|E2F3:-722
E2F3  chr6:20509905-20509965 PROMOTER ref[NM_001949|ref|[E2F3:-441
E2F3 chr6:20510804-20510744 INSIDE ref[NM_001949|ref|[E2F3:398

The Mealsure| of Confidence &% Agilent Technologies


http://mgc.nci.nih.gov/
http://www.ncbi.nlm.nih.gov/projects/CCDS/
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ChlP-on-chip ZAFIJLHEE
What Agilent Provides

Regulatory proteins bind to

Genomic
Workbench
ChIP module

Location
’Z analysis

Data analysis

promoter DNA regions in vivo

......

A 'Y

Label enriched pool

# Cross-link protein-DNA complexes

# Lyse cells and sonicate DNA

# IP chromatin to capture and purify bound DNA
# Release and amplify DNA fragments

Spot analysis

Signal detection

+

. .')
»

lt.

3=

Hybridize to microarray

The Mealsure] of Confidence ~3.3- Agilent Technologies




ChiP-on-chipSEER7A—

BT ORI ERATY—IL Y
RERBISREAE —IRHET B

—
| v
=

Agilent or Axon

Hyb/Wash kit

Agilent

Agilento )
Tk

L1k

§ REt9 ZRBTONL

&= L. ZaraLOERIzH =2 TIE. B/ A—Say
27 TVr—1av AU LY BBFIRYEEL,

R BARNICERTOMLERR (S ENHEET, HR—

FRIENST—EBITET

* AXonAF v F(ZLDRF v
Hiz>EFELTIFHR—bTEE
HA.

The Mealsure] of Confidence Agilent Technologies


http://www.chem.agilent.com/scripts/generic.asp?lpage=37806&indcol=Y&prodcol=Y

ChIP-on-chip=EER70— o

Workflow “Improvement” !

EEBRJOaJLERBTY—IL
AT SEAEE—RIET

% )

Agilent or Axon
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Fyk ] “ DNA
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Magna ChIP2 ™ kit (MILLIPORE) ©
Chromatin IP DNA Microarray Universal kit

» The first ChlIP kit specifically developed to couple with on-chip to
simplify and standardize the genome-wide mapping studies.

» Designed to help address the challenges and make ChIP-on-chip
technology easily accessible to a wider range of laboratories

Magna ChIP? ™: %
TOFAIDRAES ) AR ZFESZRITHE ﬁ .
ChIPA—2ZMDNAV - 207 L 1 BHTEBIC ‘—,.—/

MESNCHBCFY B

ChIP-chip& (3 ? ChIP Ab+ ChIPFHERIFH A
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The enhanced solution collaborated with MILLIPORE

Millipore Magna
ChlP? kit

Chromatin IP

g

N

LMPCR

Labeling

~

Hybridization
& Read

Agilent gDNA labeling kit
Agilent Hybridization kit
Agilent Microarray kit

Agilent Technologies




Streamline Epigenetic Analysis
From ChIP kit to data analysis

» By providing optimized reagents, validated protocols,
and expert support for the entire ChlP-on-chip workflow,
Magna ChlIP? kits help ensure success, sensitivity and
reproducibility of ChlP-on-chip experiments using both
Agilent and user-provided microarrays.

M http://www.millipore.com/jpchip

SR http://agilentgenomics.jp/jpchip

Agilent Technologies



ChiIP M#EERIZ : Bioanalyzer IZ2& BQC
DNA High Sensitivity Kit
EE D DNA DA T EE
(BE - THHFE)

ChIP-on-chip @DIP DYV TILE E,
A AT 13I8 VODNAY Y FILIZEE

[FU Fisa3

i —

ChIP Post-IP samples
Average Size: 827 bp
Conc: 335 pg/ul

on-chip performance D FEERIZ.
B FRENGPCRIZES
N)T—=23 8 E

(positive &negative locusD {1 A)
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ChlP-on- ChlpT ’;‘lﬁﬂ:ﬁ' Accuracy

False positive rate: 2%
fwaARNY FORE - °

False negative rate: 20%
7a—J vk (3R) DpfE

p=0.00005
p=0.0001
215 |:°_7
. BH
BN L\
R 2w N p=0.005
ke oD
Q N
o H
a
0
0 2° 219 21 bk E DB

WCE &5 FJL
EE:£#fah S Eh=-DNA(WCE) ZCy3., RE LB TRES .
M1=DNA(IP) ZCy5TFJLIEL , ChiP-on-chipZ /7 OFL A2, ’:E ’ﬁ?;;*”’*“i{'”°Ne'ghb°’h°°d
BONFERARINDOTFIUDDNYITSURBELERBEE  ©7 ) °
BLE=RDEBEARYN T FILED R vyvi—TOvE,
XIS—ETILIF170-7H1= LJO)pﬂE’énJr%iL,iT
E—IREOT7ILTUX LXK, BYES70-7EDplELEEBLET,
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Agilent Genomic Workbench

HOME = “gfftss -Sifs A7 L = DA F4907F |-« = Agilent Genomic Workbench "4 7F5xTF

# Agilent Genomic Workbench 2 721 F 2 A I24A—3
DMA Analytics |3, Aeilent Genomic Warkbench | ZZEFFEEEILELE. S4{FSU
AT LR

= :L_' oy — | Aeilent Genomic Workbench |3, 3AL IRt A LBRT) T iy — 25T -
= T 7 DNA Analytics NV HIBRLIHEEEREHL. Copy Number Variation FiEH
i

5 ChIP-on—Chip, DMA AFL—ia 8800y AT oEes0 -2 | EdEYHE-+
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I AET. Ak e A — SR TR m 208
| T E?ﬂhiﬁlbﬁ#t}lmﬂ eapln|

# GGH+SHP 7+ 20OF L a8 2l 3 feilent Genomic Warkbench 65 L4

B, £io 3 CvtoGenomics 15 LIEEARETT Soiftware Extras

# Cancer GGHFENP -1 ZOTF L-TDBERIZI T CytoGenamics 20 LIERIRER | pL—Zu4

T HAEDAebE T -
i B IEEE | | FL—zuager
F1)T aCEH A Ja— 105 o D—070-7F Ty — 8 - WODURRETEAT. AFel A
ChiP—cr—chip *)a— 250 —ADEHE LS T — SRR E O DT TN TS E T

o Mo va—e—EE - T B S R S B IREE I : : 2
REET. [EERENFERICLE T, L,Lte Version —C-t'
o DNA AFL—3a R F I L Ly - AFL— g Otk ﬁq:*ﬁ't%i?’ o
T, BES- = A A ETT)
o ARENF AT 2z ORI & - AT 7 L3EUR
1,000,000 74 - DEE B Ch o 7 AL T SurePrint G2 F LA =7
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ChlP-on-chip example data analysis
Millipore Magna ChIP? kit plus Agilent promoter microarray

+Hela #8402 F> % RNA polymerase |l itk (SURT sl
Cat.17-620 or 05-623) &V EMEEETF Spl Hilk (SUKR7
Cat.17-601 or 07-645) THRELEEER . LM-PCRIZIF
< 818 DNA £SRILIELT DLV TOE—E7 LA\ (T i |- T
(j’n F:}b%ﬂﬂ ) 2P 5 79980005.79992722, 12.7 Kb canne * | VAP
e » Pol2 |\
& POLUMEISE DNA R4907 LA Ry F—2ANTRA S v, S FAVIAR
Feature Extraction softwareZBULNTAR Y MEHT St R S\
Spl
< Agilent Genomic Workbench ZFAWTEES ARV NN P 7
(Neighborhood model ®D#IFE 4 ; Mol.Cell, 2009, Feb.) ! e }
% Agilent GeneSpring GX11ZRWTA O —RITEEE A — ,
| o — :
Agilent GeneSpring GX11 (GX11) « I P POV YT Y
. 73 -~ : 7 —
GX11: %}%ﬁq:iﬁ &/7-/‘7Zﬁ¢fﬁ N Human dihydrofolate reductase |« «@« m-c
ARSI TATIET /LT S50 ZieE promoter |
(ChiP Ab+ TR SN SR | o o
BEFO—HR) M — S|
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mDIP;&Z L \f=CpG island arrayDEE7O—

mDIP DNA

1.4k D 5 fE LDNAD B T /KA (200-600 bp)

N2

2. 5-methylcytosine antibodyZ f L=

genomic DNA DNABR F O %29 i B (mDIP) v 5ug gDNA
(V7L R) N4 ] v mDI_P \
Yo i VIR LOS A LY b
7 4.5k Z~NI)LE
cy3 l] cy5

Agilent 60mer _ 244k
microarray probes

tiling desi 95 b Dos (T
iling design ﬁ P B Cv3
................ Eed
60mer probes Green

| —

Cy5/Cy3
relative
methylation .

Chromosome Position S
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CpGlisland7 L/ EB 7 O—

v 5ug gDNA

v mDIP

VIBIEZLOAA LY b . Agilent
— Agilent

I ANJUE Hyb/Wash kit
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Workbench

>
H7R—§E B

INIVENSBIELET

y
Ty

B RETZRBIOML

G BEABTICEERT ORIV ERERRLV =S ENHEET,

T L. FaraLnERICHT->TIE. B/ —Da>
i #77)r—a By kY B2 ITIMYLIESLY,

The Mealsure| of Confidence -3¢ Agilent Technologies



http://www.chem.agilent.com/scripts/generic.asp?lpage=37806&indcol=Y&prodcol=Y

Agllent R&D data — CpG proof of concept

X chromogome LMD AF JLAEL AL
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Agilent R&D data — CpG proof of concept

Log2
ratio

Log2 f

ratio

The HOX gene cluster in a lung cell carcinoma cell line
characterized by higher CpG island promoter methylation

NCI-H69 Lung cancer cell line

s . -”.- 3 : - .' ..O' v‘.-l .
.- ¢ ..: - Wordy . 2z ba v
of T'. E \ Y
HOXA7 ' HOXA9

HEL299 Normal lung cell line

—l @

26,958 Mh 26,942

1 ! ! 1
26,964 Mb f— 4. 070 Mh 2,974 Mh 26,978 Mh .o

PCR

amplicon \
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DNA methylation event detection
Not standardized yet..

Title, journal, date, last author Detection Normalization for
algorithm input

“Developmental programming of CpG island Tm adjusted Z- Global
methylation profiles in the human genome.”,  score normalization in FE
Nat Struct Mol Biol. 2009 May, Cedar H

“The presence of RNA polymerase Il, active or Me-value based on No normalization

stalled, predicts epigenetic fate of promoter WI pXbar performed
CpG islands.”, Genome Res. 2009 Noy,

Ushijima T

“Epigenetic profiling at mouse imprinted gene Predefined Peak Unknown

clusters reveals novel epigenetic and genetic shape detection
features at differentially methylated regions.”, (v2.0)
Genome Res. 2009 Aug, Beaudet AL

“Human DNA methylomes at base resolution = MethylC-Seq No consideration
show widespread epigenomic differences”,
Nature, 2009 Oct14, Ecker JR
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Genomic Workbench v6.5 - CH3 module
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@ 7—A1a#14E (Genomic Viewer) — i
& Genome / Chromosome / Gene View — |
@ Gene / CpG island Track &7~ ' | _ﬁ"‘ ch <land Traek 1:
¥ Show in UCSC m:' U“[;;';“[ w‘.wkﬁ% ----- e ke 1
@ F—aRH B e e e e S e
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[Straussman et al., Nature SMB (2009)] NMM l | | I NMWWWW?
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TOLVUMNREBRBITETILFASHIREBH (Chhd)

Agilent Genomic Workbench (AGW)
V6.5: 7/ 2O RBFDT v TT—h

FRL—2 3 vBEDT—3R—RE, ARV EETILTY X LDENM
CGH module : Save aberration results in centralized data base
ChIP module : Algorithm “Pre-defined Peak Detection”
CH3 module : Algorithm “Batman”

Agilent GeneSpring GX11 (GX11.5)
GX11 : 7/ = R & FIRAEMN

————— Ly —— e

AVBSDT4THYE ) LITSOTERE e Copy#
fth¥tSNP7 L 1 D FEAT | - —

| ¢ @(g‘ (7 liuls e 7 L | track

How do you begin to solve the challenges | | expression

of integrative multi-omics data analysis? I fntity

» GX11; miRNAD mRNAZ—%*y % TargetScanTF . :.;_- —— Bl
GX7 /LTS5 EFRLE-Ra RN . o
» GX11.5; 7P L > Fexon 7 LA DR #fT GX11D7 /LT 50
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BEMEAFTEEY

GX Genome Browser Z W=t S fBATHI*  sstentenomicsio

AFJLEHIE IFER LT ILT) X LEFEHT I,

%}E‘é‘“ﬁg *515“ - E '\',' Ebﬁh@—-ﬁ{* Cy5/Cy3LE D TA LAY T LTVNET
GSE 15298 (Agilent Human 244K CpG Island Array)

_ (Affymetrlx Human Genome U133 Plus 2.0 Array)
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BEMEERLTVET

GX Genome Browser ZH W =S EHTH smuabedan

REMENPG - ATEHEERYE B MRICE T HMycDEE]
GSE 11245 (Agilent Human Promoter ChiP-on-Chip Set 244K)

GSE 19789 (Affymetrix Human Human Gene 1.0 ST Array)
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DI ag n O St I C SGAGKGGKGLGHGGAXRERAVLRDNIQGIT | o L1 ﬁi
Application T N 1T T Rl

I = T
Pharma and clinical: “é & S

— Focus on methylation patterns to characterize disease profiles/risk and
create biomarkers (e.g. cancer)

— Understand role of methylation in X-inactivation diseases (e.g. Rett’s) or
imprinting disease (e.g. Prader-Willi, Lupus, Fragile X)

— The reversibility of epigenetic changes important for pharma
manipulation

Homeobox gene methylation in lung cancer studied Homeobox genes
by genome-wide analysis with a microarray-based  are potentially

: ful as DNA
methylated CpG island recovery assay ﬁfeeth“yél‘;on

- * * . . + * . . 4 s . 1
Tibor Rauch*, Zunde Wang*, Xinmin Zhang', Xueyan Zhong*, Xiwei Wu?*, Sean K. Lau3, Kemp H. Kernstine’, markers for early

Arthur D. Riggs*, and Gerd P. Pfeifer* ; )
diagnosis of the
disease.

*Division of Biclogy, *Division of Information Sciences, Iivision of Pathology, and Division ¢of Surgery, Beckman Research Institute of the City
of Hope, Duarte, CA 91010; and "NimbleGen Systems, Inc., Madison, WI 53711

Contributed by Arthur D. Riggs February 5, 2007 (sent for review December 11, 2008}
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FIoLY M7 LA ZRAWLIChIP-on-chip
[ZB89 553 H 5 iR (20094F)

. Title: Chd1 regulates open chromatin and pluripotency of embryonic stem cells.
Journal: Nature. 2009 Aug 13;460(7257):863-8. Epub 2009 Jul 8.
Authors: Gaspar-Maia A, Alajem A, Polesso F, Sridharan R, Mason MJ, Heidersbach A, Ramalho-Santos J, McManus MT, Plath K,
Meshorer E, Ramalho-Santos M.

re: Highly accessible chromatin is essentjal for the unique properties of stem cells

¢ DNA methylation in T cells correlates with histone met er activity.
Journal: Genome Res. 2009 Jul;19(7):1165-74. Epub 2009 Jun 3.
Authorls:i_SchmidI C, Klug M, IB\i)Rd TJ, Anlflireleseg R, H9ffmann| P, Edinger M, Re_:?!i M. T dT I
rine: SIS A0 RNA methylation in cell fyne;specific genes in Teonv and Treg cells

eciticity and In vivo tdrgets of elega ctorl.
Journal: Proc Natl Acad Sci U S A. 2009 Jul 21;106(29):12049-54

Authors: Whittle CM, Lazakovitch E, Gronostajski RM, Lieb JD.

_ Unexpected small target set of NFI-1 for core cellular processes
. Title: The Level of the Transcription Factor Pax6 Is Essential for Controlling the Balance between Neural Stem Cell Self-Renewal and

Neurogenesis.
Journal: PLoS Genet. 2009 Jun;5(6):e1000511

Authors: Sansom SN, Griffiths DS, Faedo A, Kleinjan DJ, Ruan Y, Smith J, van Heyningen V, Rubenstein JL, Livesey FJ
, Cpre network ,regulatd;,ggg p,eural neocortical stem cell
Title: Biofil y Candidaalb f)l.

m Matrix Regulation icans Za

Journal: PLoS Biol. 2009 Jun;7(6):e1000133
Authors: Nobile CJ, Nett JE, Hernday AD, Homann OR, Deneault JS, Nantel A, Andes DR, Johnson AD, Mitchell AP.
. e SINGTSSRONSIVE FeguUlatory protein contrals matrix formation
Journal: Genome Res. 2009 Apr;19(4):590-601. Epub 2009 Feb 27
Authors: Schnetz MP, Bartels CF, Shastri K, Balasubramanian D, Zentner GE, Balaji R, Zhang X, Song L, Wang Z, Laframboise T,
Crawford GE, Scacheri PC

Cell-specific binding of CHD7 correlates with H3K4me in tumor and ES cells

RE-TME. REOZHTEDIA TS
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TOLURFPLAZHLV=DNA Methylation
B89 53X Mo (2008~2009F)

Title: Epigenetic profiling at mouse imprinted gene clusters reveals novel epigenetic and genetic features at differentially methylated
regions.
Journal: Genome Res. 2009 Aug;19(8):1374-83
Authors: Dindot SV, Person R, Strivens M, Garcia R, Beaudet AL

Title: MethyPtlon ofa polycomgttg)rge?gmgﬁpxtgs:tulr?anaangems?n% mteggerl a.rtnemc!at%enedUSters

Journal: Cancer Res. 2008 Dec 15;68(24):10280-9
Authors: Hahn MA Hahn T, Lee DH Esworthy RS, Kim BW, Riggs AD, Chu FF, Pfeifer GP

Title: Probe .!,}gnal coYrectKI)(n)%r dlfgrenxq gawylgtllct)ﬂp%r}td zglrgr?esxplagrlrlnr(‘-:-ﬁessucal cancer

Journal: BMC Bioinformatics. 2008 Oct 23;9:453

Authors Potter DP, Yan P, Huan TH Lin S
Data analysis o BNA methylation array

Title: Astrocyte-specific genes are generally demethylated in neural precursor cells prior to astrocytic differentiation.
Journal: PLoS ONE. 2008 Sep 11;3(9):e3189

Authors Hatada N mihira M, Morita S, KimuraM Horii T, Nali shima

Demethy lation in neura precursor cells Fore differentiation
Title: Epithelial Progeny of Estrogen-Exposed Breast Progenitor Cells Display a Cancer-like Methylome

Journal: Human Cancer Genetics Program, Department of Molecular Virology, Immunology and Medical Genetics, Comprehensive
Cancer Center, The Ohio State University, Columbus, OH 43210, USA.
Authors: Cheng AS, Culhane AC, Chan MW, Venkataramu CR, Ehrich M, Nasir A, Rodriguez BA, Liu J, Yan PS, Quackenbush J,

Nephew KP, Yeatman TJ, Huang T
Esti trogen- exposecﬁbreast ro%enltor cells show cancer-like methylome

Title: X-inactivation in female human embryonic stem cells is in a nonrandom pattern and prone to epigenetic aIteratlons

Journal: Proc Natl Acad Sci U S A. 2008 Mar 25;105(12):4709-14. Epub 2008 Mar 13
Authors: Shen Y, Matsuno Y, Fouse SD, Rao N, Root S, Xu R, Pellegrini M, Riggs AD, Fan G

X-inactivation in female embryonic stem cells

A RE-FIEDFHFTEHDN TN
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ChlP-on-chip-related scientific publications
(2010-2011)

Re

Letter

Genon G
the rol ©!
detern] sh

p300-

Rahul K. Ve

Pashan, Pun

Functi Jianping Zhang
Recsived for puy and Ye'Guang

and Devyal Tsinghua University, B

IMMUNO|  From the *D4 §ystems Biology, Institq
SNational Ce| ~National Engineering

How
Teng Fei,'/| of M

"The State Key Labora

One more is coming in NAR. Stay tune! Molecular Cell

Chromatin-Associated Protein Kinase C-0
Regulates an Inducible Gene Expression Program
and MicroRNAs in Human T Lymphocytes

Elissa L. Sutcliffe,’ Karen L. Bunting,*® Yi Qing He,'-® Jasmine Li,” Chansavath Phetsouphanh,® Nabila Seddiki,?
Anjum Zafar,” Elizabeth J. Hindmarsh,! Christopher R. Parish,” Anthony D. Kelleher,® Russell L. Mcinnes,* Toshiki Taya,5
Peter J. Milburn,? and Sudha Rao.7*

'Department of Immunclogy

ZBlomoiecular Resource Facility

John Curtin Schoo! of Medical Research, Australian Nationa! University, Canberra, ACT 2601, Austraia

*Division of Hematolegy and Medical Oncelogy, Department of Medicine, Weill Comell Medical College, Cornell University, New York,
NY 10065, USA

“Agilent Technologles, 347 Burwoced Highway, Forast Hill VIC 3131, Australia

EAgilent Technologies Japan, Hachioji Site, 8-1 Takakura-Cho, Hachioji-Shi, Tokyo 182-8510, Japan

ENational Centra in HIV Epidemiology and Clinical Research, St. Vincent's Centre for Applied Medical Research,

University of New South Wales, Sydney NSW 2010, Australia

"Discipline of Blomedical Sciences, Facuity of Applied Science, Tha University of Canberra, Canberra ACT 2601, Australa

ESTTULT, TTNaia

ng Integrated biochemical and computational approach identifies BCL6 direct target
genes controlling multiple pathways in normal germinal center B cells

l— *Katia Basso,'? "Masumichi Saito,” "Pave! Sumazin,® Adam A. Margolin,? Kai Wang,? Wei-Keat Lim,* Yukiko Kitagawa,’
Christof Schneider,” Mariano J. Alvarez,® tAndrea Califano,® and tRiccardo Dalla-Favera'## promoter

Microarrays
* Human ChlIP-on-chip

Tinstitute for Cancer Genetics and H. Irving Comprehansive Cancer Center, Columbie University, New York, NY; *Department of Pediatrice, University of Padus, ° M ouse C h | P_O Nn-c h | p
P=zdove, Italy; end 3Joint Centers for Systams Biclegy and Departments of “Pathology and *Genetics & Development. Columbia Univereity, New York, NY

promoter

Transcriptional role of cyclin D1 in development  Drosophila ChIP-on-chip
revealed by a genetic-proteomic screen * Yeast ChIP-on-chip

%3~ Agilent Technologies




s 3CHAIT Why It’s Interesting | ... and many more to come
Agilentgenomics.jp/journalclub

ChIP-on—chip: FE#L_EHEFTIL. IFELY CEELQESEETD DNA BiFILESh
THEAST. PEOE AN AERRFERS. iR R TEEBEDRT TS o) 1
T =LA S AN TS T E e T . FHET L L T L i IS e e
TS, L iR s R RE SN L. A . T EE i C L. BREAL
PR IS0 L a T AL T T — A 2 VOB B B EFETL L (Fille T
AL S T — U D EREAT e A b H2 AL HZEL HAL BETARA DA T AR L L v .
b (H2AFX & HZAFV) EETA = HIERF D EEO TR (EFHISTHIG, D, -E, ChIP-on-chip
. H1Fx, &LCAHIFO&RRERy aFfEFIsCLE L. R, Seilent Custom FOFE—49— . .
oo s e T IO AR RO by PRSI TS 002 2 T — 8= F o Tyl 35T v’ Enrichment-on-chip
|, 35ICEH B MBE T8 EETFFBENLESM @ miBNAYSGpG 7S MEFETD.
EHRIE A (HIKAme2A 3, H3K dac, HZAPY) BT 2 80
CH3KZTme3d, H3K3Gmed, HIKImed, B Ft=F L4k} F ChlP-on-chip THEFILE L. &N
faf. B AT i T Mo E A R g RS LT DNA B AT EIC 2L 2052 jj ZQA 7 /r 7 = 7 l/ ,r
DFELT O SRIT) (/T — BN SRS BT F S MA_ MBS LE | 20 o P
Lo iR . 3512 neRNA BB FFIR CEEF 5 5 o I SES 2 E i T vSeT
BEMFESE_LTLET.

Enrichment-on—chip: SO07F AginiEr S OS5 S LFRERL TS HE CDO T
RS IR A T T, — . DHA FERIENE SRR SRR T SRR
OO FAEITAREN 22T IR IEY 5o TLE A FERHFE T 3 Drosophila &
HEOHRREG CiECIFE R, ST FEEERL TV G, SEHIC DNA FERAT
RIS E T S 2. Drozophila 7.4 LT 3 = — BRI 2L TERS S
figilent Cuztom Genome R4 U577 L IMESE L 153, [FEAL AR FSEAE]
“Chromatin zienatures of the ||BRE LTEEA C#REEEEF b-T/OF-2" -7 A 200207 (L2 ER L. ZhaeERE

“Genes for embryo
development are packaged in

gperm.” Genome Pes. 2011

Drozophila replication ol - et = N T R | W I Nt d W P~

program Drozophila® FTRISREE R E L, — . tERIRANS SRR E S ORC)Y 7/ L Ty il %

Genome Res. 2010 toth ZChIP-SeqFEBRELE L. TSR, sERIM -1 Z000 ., fTEACERIRRNS S E L
F. BLTAERIEE SETMRE S F (ORC) S CEt SO F LA EE IS ESN. 20

FFIEDE IS B AR R B TR BRSNS T LT — RS,
HEPOwF o —5. BEUDNATEES S T8 (PO F BT TR 58 1

additive | ZRESILT ORGC #ES8HIINRE Y. POV F 3Rl IEME A« FOA- AT
O LD T E RIS S AR R T VDA T 39S, Bl EET AR LD SRR R ENG E AR ERL T
LaEFEINTILET.
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Methylatlon -related scientific publications (2010-2011)

Effects of genome arch
CpG islands to aberrant [

Hideyuki Takeshima

Methylation silencing of anguopmetm ||ke 4 in rat
and human mammary carcinomas

Naoko Hattori, Eriko Okochi-Takada, Mizuho Kikuyama, Mika Wakabayashi, Satoshi Yamashita
and Toshikazu Ushijima’

Division of Epigenomics, National Cancer Center Research Institute, Tokyo, Japan

3 Satoshi Y

Letter

Widespread and tis
methylation changt

Shinji Maegawa,' George HinK

S Jiexin Zhi
g and Jean

! Department
of Molecular |
Yonsei Univers
Biology, The (|

Genome-wi
sense—-antis

Yutaka Watand

OPEN & ACCESS Freely available online “PloSone

Broad Epigenetic Signature of Maternal Care in the Brain
of Adult Rats

Patrick O. McGowan"?3*%, Matthew Suderman®**?, Aya Sasaki'’***, Tony C. T. Huang®, Michael
Hallett®, Michael J. Meaney'?®7, Moshe Szyf**7*

1 Douglas Mental Health University Institute, Mantreal, Quebec Canada, 2 Sackier Program for Epigenetics and Developmental Psychebiology at McGill Unlversity, McGill
University, Montreai, Quebec, Canada, 3Centre for the Neurobiclegy of Stress, University of Torento, Scarborcugh, Terento, Ontarlo, Canada, 4 Department cof
Pharmacology and Therapeutics, MeGIll University, Montreal, Quebec Canada, 5McGIll Centre for Bioinformatics, McGIll University, Montreal, Quebec, Canada,
6 Singapore instrute for Clinical Sciences, Singapere, Republic of Singapare, 7 Experience-Based Brain and Slological Development Program of the Canadian Institute for
Advanced Research, Toronto, Ontarle, Canada

A Genome-wide screen identifies frequently
methylated genes in haematological and
epithelial cancers

Thomas Dunwell’

Luke Hesson ',
Daniel Catchpoole”, Eamonn R Maher', Gergd P Pfeif for® Farida Latif

Microarrays

* Human CpG Island
* Mouse CpG island
* Rat CpG island

e Custom Tiling

Tibor A Rauch?, L ihul W ang’, Fl’i-af:.‘ E Clark®, Ashraf Dallol', Dean Gentle',

Naoyuki Yamamoto -, Kazufumi Watanabe °, Hidemasa Kato =, Kuniya Abe -, Hidenor Kiyosawa =~
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s 3CHAIT Why It’s Interesting | ... and many more to come
Agilentgenomics.jp/journalclub

AFIAL 1 BELONAATFILE T A DER S ET SRS T, E T, £k
SEFF b5 FAEE AR 0| S ET LB E T T, AW T . Sk AT
T AT AT LA E DM At R R TR R DNARRRL T, Aeilent Rat CpG eland =2
O7 L %, AR TN E T, EOREE. CRIDOT— 42— F6 DfEF O,
AL T L E SN S (IR E T E o E Ui, R 3. S iU, TR
N mam _ DNASFIALH A L S5 I BE F I TRIESN BEE 6 2. Sy D& T
carcinomas” Gan. Sei 2011 |14 o) gm0 1) (1) - EU SERINHIR 2B E TS CRIERN E L . Sv b L. A, &
R LRSS A ES D L ME ST S8 TR AL WSh TEY. Rat GGl
SOFLA1E. # % HIE Y 502 AR S TE o SRS E T,

“Methylation zilencing of
angiopaigtin=like 4 in rat and
human mammary

v MeDIP-on-chip

AF AL LU R-FUFE RETEY (SAT) [ZEIED S/ LARKICEA>TOET A, ZOHEEDK =+ A0
A ETRATYT , EEDIISATOHRIZEDNAAFILILIZET HAREEH1-6. SATOXKIREFDEET S T -Ij-” /r‘/'ﬁﬂ O) )‘7- ) [/
TOE—S—DNADAF MEREETH R D120 BB TRITLELE, aBE THAdlentdnzsL7L1  {LERATAA 7L A4 or h A
HEAL-MeDIPF VT % (RERXBEEIE-AFILIEDNAMT HZEERAIOQ7 LA TS5y T4 —LTHR

“Genome-wide  2) AMERAINELT, HSIERIRITIZALV 12048 DL TSATEEFEDDNAAF LI IR EEE == -

analysis of MeDIPFvTEBAWNTEHTLELT-, Y4207 L A(%5 -FCS(First exon of cDNA Sequence; & cDNABZF! 9 A |:|1~|:|-|' LT* 74 7 D 7
expression modes DBHIDLI VDS Kif, RANICTEERBMLEEETNEHS) D-onbr2kwnbolmess LA ;5

and DNA CpG7 A5 K (CAD [T L TEREISNFEL Tz, CalIL, (G + C) DEIEH0.55LL LT, CpGU XYL A FRDE

methylation £2E.#A1HE (O/E) $30.65LL £ THH5 -FCSM-6hH+2 kbMDH D500 bpZF iz AFEEELTEESNT
status at sense— ULVET , 516248MDCGIN2/3DSATOEYTF RIS . WA REEZEY (BDT) DX HIIELFEEY D5 -FCS

antisense FFELITEIZCAIEH DEFRISNFELTz, TDTzH . ChEDF BIESh=CGIND £<ILTODE—4—CGIT
transcript loci in  HBAAREENHYET , BESIF LU RBIUVTUFEUADEENZEAE DB TEDHEEEZRT &
mouse.” #RHLFELE, LAL., BB ENRRE T ESATO—E TIE, TOE—F—DNANAFILIEEN TS5

Genomics. 2010  &IZ[XCGAIZLEDTAE—AL—MoDNEEEYDHEIBLANILITEL, CORBETIIHFEEOGEEEYDHRIRL
NILDEEFIZRY (A) BEVDEFICEHBYELE, ChoDERIE—RNE U R-ToF o ARBHRBEOIE
RIEHDZEDD. LNOIDTUF U REEEDIER LDV RBEFOTOE—2—D AFILILIREE
1AL TRIETHIEETELTNET  COERBBEREAVTIVTAU T EBIEFOFETIEAL SAT
IZIEKRoNnBEDNDE5TY,

This is posting . Stay tune!
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1. 7zt ChlP-on-chip? 7%t DNA Methylation?
-ER BB DR ICILWBEGREF . SR TOES

2. ’AOO7 LA ERER—S Y
R —H O ERIZDNARA 27 LA DELS T

3. ChIP-on-chip / DNA Methylation ¥4 787 L4
EREHEADTHAY: TOE— ’5!71/4 CpG+UMR7 LA

-eArrayz= W= hRALTH AV GBETLA. JILFINVIT7LA
4 ER-BIIO—LHET—SRIY—L

G RSN DA A MR ET Open to al
- Agilent Genomic Workbench, GeneSpring GX11 i-

5. Agilent TED TR T4V RADFHLLVERYHEA




The Transcription Puzzle
Genomes don't just encode protein-coding RNAS

Different classes of ncRNAs identified to date
- Revealed novel sets of new small and large ncRNAs
- Key players for gene regulation, genome stability, and

chromatin modification, etc.
ncRNA Example

The Biological Roles [ECACUAULILIIES
- NncRNAS In translation
- NncRNASs in RNA splicing

- ncRNAS in gene requlation (trans- and cis-)
- ncRNAs and genome defense

- ncRNASs and chromosome structure

- Bifunctional RNA

Long Xist/H19/Air/HOTAIR/...
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Long noncoding RNASs in gene regulation
The silencing effect

Cell (2007)

“Functional Demarcation
of Active and Silent
Chromatin Domains in

- HOXC HOX Antisense Intergenic RNA

/ Histone modification

complexes

Human HOX LOCI”by P N T —
NonCOdlng RNAS methyialtouz}.
Chang, Nature OFF /' .Tiake
& Science HOXD 4 A~ demethylation
/A
/
Cell (2010)
“A Large Intergenic
Noncoding RNA Induced ey

by p53 Mediates Global
Gene Repression in the s

p53 Response” n =

Interdisciplinary Reviews, Focus Article, Published Online: Mar, 2011
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“New” Long noncoding RNASs Iin gene regulation
The bOOStinq EffeCt LincRNA: Large intervening (or Long intergenic) non-coding RNA

Cell (201
(2010) N Monitored the
@rom UA et.al., “Long )

. . 5 expression of 3000+
Noncoding RNAs lincRNA E long ncRNA using
with Enhancer-like : Agilent custom
Function in Human Cells” SE microarrays

Totsl noncoding RNA genes = 16,502 E 2010 E . lincRNAEMRNA
minchA A . REIZTOI7AILT DA
H anRMA n rized processed transcri 7D7‘7l/’ro)?%ﬁj\:€’ylﬁ\&)i
Nature (April, 2011) N et & U= (Eha=rz).
Wang KC et.al., “A long
noncoding RNA maintains )
active chromatin to HOTTIP_’ HOXA @ HOTAIRM1
coordinate homeotic gene transcriptatthe e te ¢t e b B -

. ” distaltip’ A13 A11A10 A9 A7TABA5 A4 A3 A2A1
expression p

Hot
Tip!
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B ISU Ifl te D NA 'E'IIE ': 2011 May 19;473(7347):394-7. Epub 2011 May 8.
Pfu Tu rb 9) CX & SU reCyC I er Genome-wide mapping of 5-hydroxymethylcytosine in

embryonic stem cells.

AERNERNEEDT /LTAFEFTEDLOAEL,

Enables robust amplification for genome-wide analysis of DNA

methylation with , A
proofreading polymerase that not only knows what to do with

deoxyuracil, but also has high proofreading activity !

Specialty PCR Enzymes

SureCycler is “All-in-one” Thermal Cycler
It’s TurbO'Charged ! NAR 2009, 37, 18, e122
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Ensure Your New Non-coding RNA Discovery
Targeted Resequencing KA DTS ENENEMIZR O BHLLA %

TARGETS PER RUN

| GETE! 100s

L 1000
B 1.000.000's
Il >10.000,000

Validation of gene expression

results can be performed by
MICROARRAY follow-up expenm.ents with
other methodologies. For
example, microarray results
can be validated via gPCR
HNA-Seq or Targeted ANA-Seq.
Assumes replicate sampies

A for QPCR.
=%

NUMBER OF SAMPLES

i 1

TIME TO RESULTS

., -

MULTIPLE TECHNIQUES FOR GENE EXPRESSION STUDIES
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] ] WE MAKE IT. You make
Best in Class just got better.......

Agilent Genomics Workflow Solution

SureSelect ?
Capture

ijcroarrays -S€q
g are still=" =

L L Expression
'very useful Arrays
for mest: \

.,b1ologlcal :

Bioanalizer
IEDTRTIR QC Steps
~DEH
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