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CHIP--Chromatin Immunoprecipitation
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Crosslink DNA and protems (optional) and isolate chromatin
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Encyclopedia of DNA Elements

Funded by

National Human Genome

Research Institute (NHGRI)
717

Goal

build a comprehensive parts
list of the functional elements
of the human genome


http://www.genome.gov/10005107
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Lab on a chip
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Different kinds of arrays

Promoter array
Candidate region array
CpG island array

Encyclopedia of DNA Elements array

Non-repetitive sequence array (tilling array)

the yeast genome : a resolution of Sbp (all in all 3.2 million probes).

the human genome : 90 million probes (Feb 2007)


http://www.genome.gov/10005107
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ChIP-on-chip dry-lab portion of the workflow
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2-step paradigm
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standford RE—HHIRE KBNS BE I/ DERF . BIFEAACK : Add
Annotation; CCACK : Constant Cutoff Analysis; FLICK : File
Linker; FRICK : Filter/Retrieve IDs; GACK : Genomotyping
Analysis; GODACK : Good Data; HIMACK : Histogram Maker;
LACK : Lexical Analysis; ALACK: Automated LACK; NACK : Name
Averaging; REDUCK : Remove Duplicates; Samster : SAM to
Cluster; COP : Competition Plotter; LD50 Calculators; DRACK :
Differential Restriction Analysis; FOCK : Frequency of Oligos;
LOCK : Locater of Oligos; Motif Search, A IEERF.



http://www.bio-soft.net/chip/Cluster.htm
http://www.bio-soft.net/chip/TreeView.htm
http://www.bio-soft.net/chip/cluster3.htm
http://www.bio-soft.net/chip/ScanAlyze.htm
http://www.bio-soft.net/chip/small.htm
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Cluster and TreeView

The program Cluster organizes and
analyzes the data in a number of different
ways. (cdt,gtr)

TreeView allows the organized data to be
visualized and browsed.






Filtering Data

Hurﬁizﬂ Fenes
Certer Arrays
Mormalze Amrays




K-mean Clustering (new)
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ChIP-on-chip Analy3|s Suite (CoCAS)

Data normalization
Peak deteCtlon CoCAS - ChiP On Chip Analysis Sulte
Quality control reports | =

Windows XP/Vista,
Mac OSX, Linux

Java and R programming languages,notably BioConductor



CoCASE/ER O

B CoCAS - CHIP on Chip Analysis Suite

Fie Update ?

F:[sconl_252040810002_501_ChIP-vi_55_May07_1_1.txt

F:fscanl _252040810002_S01_ChIP-v1_95_May07_2_1.txt
F:fscant _252040810002_S01_ChIP-vi_95_May07_1_2.txt
F:[scanl_262040810002_501_ChIP-v1_S5 May07 2 2.txt
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Reading Files...

Arrays of slide 1 have been read.

Arrays of slide 1 have been read. {(Dye-svap)

Read F:/scanl_252040810002_S$01_ChIP-v1_95_Mayd7_1_1.txc
{no Dye-swap)

Read F:/scanl_252040810002_S01_ChIP-v1_95_May07_Z_l1.txt




CoCAS

Connection to

Genome Browsers

(UCSC Genome Broy

position/search chr6:52,124,738-52,194,652 (jump ) clear ) size 69,915 bp. ( configure )

| R 6oCl

.r\qC;\- !l ‘: ls[‘_' Il

10 aFSERY GG

chré: | szi40908| s2150000] s2160068| s2179000]

User Supplied Track

TUT 12 FeAalT 0 S@mem - aEm s e & -

STS Markers on Genetic and Radiation Hubrid Maps

52180000[ s2196800]

STS Markers |||

1 I
UCSC Khown Genes (November, RefSeq, and GenSank meNA

85) Based on Unifrot,

Hoxaz2 o Hox a6 |4 noxae ¢ =
b G4 Hoxai{
aly Hoxas s~ - ' AK B33590 q—-.
" _, RefSeq Genes
RefSeq Genes o) =5 o H = L !
Non-nouse RefSea Genes
2 Oother RefSeq of——mll—3 + - H—-
Mammalian Cﬂl w Collection Full ORF mRENAS
Bc1171es EC1487172 H ECH11663 P BC131975 ) BCeSa5iD

117107 B

BC1191 67 @
ECH24279 |u

BC119165 |—§

BCatsSats

o

4 BCO96612 siff—§ - BC152643 )
Ensembl Gene Predictions
Ensemb 1l Genes i —+inll—§ e ——— + ] = u
Mouse mRNAS from GenSank
AK1S77153 m= AK142386 = X13S35 of AKS25287 - - BCOS56SS mi—
MesEse &4 AKOSISER : MERSeR1L H ﬂKOSGBOO -t | AKO37016
Bc1171es H AK146612 — e —— M25449 m=
gc117107 AKOS1764 * MK OTE 068 q-{ AKO12872 ABOOSAST f—fam
Maz292 n AKB19990 m—a AKAS1SS2 mm—iiiiieccf AB221551 =
AK134581 BC126869 AKAES26S | AKOSE996 memm AKeS4640 0
AS221621 ma BC1e7172 ¢ X16549 BC 036986 1-0.-0—- BCe5053D |
BCB27653 ] M27432 § M366 64 M17192 |~ AKAS4055 mml]
AKBIR90R Vet Mi3813 | AK144256 §-fl BCI32643 §-§ AKBORETD 1
AK 628545 L] BCB11863 ¢ BC1531975 ) LES7EP 1
MK O17642 o AB221550 ra MBOBS4S8 b
BCH34279 fu BEC119167 §
ECHI6612 mif—§- — —
VS er) AKB76751 wa BEC119165 |-§
AKES3215 AB221545 —a
Y11717 9 1
US6399
AK214458)

ok Mouse ESTS That Have Been Spliced
1 *_H L | . ll L J .
vertebrato Nult iz Aligrment

Spliced ESTs 4 |H

H HH— H

& Conservation

Conservarion

rat
human

-'-Em-i.mmm
DR e IR I
chicken Hl l = II‘ 1] IHII 1 ' = 11‘ 11} ='l=
X_Tropicalis | I
| tetraodon [N U .E' IH nmie i in
ng

eari lenents 0y RepeatMasker

Rep
RepeatMasker |l 11 I 1110 | | I Illllllﬂ L I 0 N | Ly il




CoCASH T4 R

A Before normalization After normafization B  setore normatization After normaiization C Correlation control
,I é % R=0.721 i :
| g g 7
i \ i | *| 3 £
\ \ §—
intensity ey A A g
Log ratio of replicate 1

IIIIII (T W W e e e W lllllllnllllllilll P00 O W

Known genes
Suz12 signal MU oJJl» udo a“omm pwldhiw .uﬁ &M« .. L, m J‘Wu“&qu“&ml
_wll?ﬂ- ¢,“,MR - o Doo 008 ﬂm‘n . ‘?ﬂw—ﬂ!— q?zo:om uni:uu

Known genes will—§- + 1w H (= (= =B
Hoxal Hoxad Wenad Hoxa7 Hoxa® HoxalO
. e & " l| ]
Suz12 signal | {14t s f b J | Do dihutb oAbl ane w0 .1 AL s
Peaks TR NI B | mIEmEIE B [ -

Fig. 1. Stepwise data analysis of Suz|2 ChIP-on-chip in CoCAS. Quality control reports include (A) density plots of immunoprecipitated (IP) DNA, in red,
and Input DNA, in green, so as to detect any dye bias: (B) MA plots which allow assessment of normalization quality and probe enrichment; (C) replicate
correlation plots, which also help estimate background noise (which shows no correlation at low intensities). (D) Chromosomal view (chromosome 6) of
Suz12 IP over input log ratios (in red) via IGB (top), followed by peak detection (green track) on a close up in the Hox cluster region (bottom).



MA 58 &

M =log R — log:G
A = 2 x (logsR + log:G)

The MA plot gives a quick overview of the
distribution of the data. the general assumption
IS that most of the genes would not see any
change In their expression. Therefore the
majority of the points on the y axis (M) would be
located at O, since Log(1) is O. If this is not the
case, then a normalization method
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H manTCGGCTACTCCCTGAGAGGTGCAAGCTGGGAAGAGTAGTTCTAAATTAGCCCTGAGACTACGAACGGAA
Mouse TCA CCTACTCCCGGCGCACLC/ C AGEGTAGTTCTACAACAGTCCCGAGCCTACGAACGGGA
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