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ChIP-Seq
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Pepke, S.; Wold, B. & Mortazavi, 
Nature methods, 2009, 6, S22-S32Park, P.

Nature Reviews Genetics, 2009, 10, 669-680



  

●⌧���� !⌦"#$%�◆⇢�⇠&◆'(



  

56⌧7;�
8⌧�9"#$%�:;<X™•�O$=>H◆

?@⇠⌧���◆"#$�⌫

http://www.tuat.ac.jp/~genome/



  

?“@
● ABıˆ˜C>DE� ⌦)~ÅÅ≤≥yyF+ABıˆ˜¨GC>
� !⌦"#$%�HIJÒ◆kKLM2N⇠O�Hm⌦PQe2R
lVïñ˝✏£SSm⌦�1Hî8T2ABV�"#$%�>U◆k
K⇡⌧�9e⇡V⇠W^9XÑT:9:Y⇠2&◆>USZ[õT:
\:;∑:9:Y⇠∑]^3

● YÑ8◆PQ˚(SA�2ABy_;�◆⌧�9`abÇScd⇠õ
R"#$%�efghSiDõ2"#$%�>UkK⇠`abÇ�Ú
◆"#$%���e◆∫ïñûj⇠:;<XSk˜⇠õRlSml3

● ~ÅÅ_≥É�ù3%�nopqr� a↵��"#$¶¸Of´✏2
stußvl§é£é�O®˛✏⇥⇧ß�⌫�—˝$Øw£éM©§
—xyò✏´✏z{∫fg⌘≠|Y›�⌘$⇧ß�⌫�—˝$2M
¶ö�f$ò✏´✏}~f�tÄ9^2"#$%��⌫>USkK3
�Åïñxy✓⌘�✏e>U◆Z�ØwÇÉlÑSÖ✏R3

● ~Åyy≥É08ù3%�n'Ü?áeàâXÑ2�≥äã◆å™•
�O$SAlçé\èêë�”2™•�O$”\Bíìî⌧�ï”◆
ñeó∞3



  

⌧�9��◆"#$�⌫◆'(
● fò2�•fô¸ö¸2�⇡õú⇡õ�Í9^'D◆Fù
Sûü"#$�⌫∑V⇠W^9XÑT:9:3� B?∑
9:3#†R⇠õT12°¢∑9:*#∑‹:3

● £§tÚù2⇥⇣2⌧�ù)��⇥2•fö2¶ßô®9
^+2©™)•´9^S¨≠+9^ÚùÆ∑Ø∞�‹±3

● �⌫⇠õT⇡2⇢ø∫ƒ¬‰¬∫⌥JK⇥�øŒ2N�"#$2N�∫
⌥JK⇥�øŒ2⇢ø∫ƒ¬‰¬∫N�∫⌥JK⇥�øŒ9^2� B?
◆9:†°¢⇤⇥�øŒ9^2Ø∞�≤≥9�⌫∑‹:3

● çé"#$⇠⌦9a2¥µÜ◆´✏ö⇡#⌦1◆◆2∂9
^◆∑∏��9^π∫9ïñ◆ªS%⌦1◆∑≤≥91◆
1º9\9\2Ω8ÑR�⌫✏�e2˚(Sæ±8Ñ
⌦3



  

⌧�9��◆"#$�⌫◆'(
● ø¿2-åEl◆"#$�⌫�⌫◆¡¬V/�⇡#⌦⇠⇡
ì✏T2√�B)ƒ≈2∆B9^+�«»Tïñ∑…ÑT
:⌦3

● &◆90e12⌧�9��⇡2çé"#$\∑∏\ À�
��«»T1X8�…ÑT:⌦3

● Ã<⇠:ÕŒe⇡2V⇠W^œm†R¶§˝–˝˛�—õ
:3

● 56⌧7;�8⌧�9"#$%�“”� !⌦:;<X™
•�O$=⇡2�ï\ïñ%\‘’\÷◊\ïñ∫Ã<�
�\ÿÜïñó◆ŸS⁄✏R;�€Ã<�—˝$Sg‹
õ2�›��fi!e9\¥∫µ��� :T1�flV<=
eµX”õ��#⌦‡·"#$%�◆‚Å⇠„‰SSm⌦
¨∫ÂVïñ\ó]SÊÕ:;S<Xm⌦Y⇠SœV⇠õ
T:⌦3



  

↵���✏⇣⌘✓✏� ⌦✏��⌫



  

↵���✏⇣⌘✓✏� ⌦✏��⌫
◆�✏§®•✏

¡↵�⌫

Á↵�⌫

Ë↵�⌫

ãÈ�⌫2@A⌘D)ô✏—⇥✏ö+2
B?✏�◆�X

✏�¶✓⌘ˇM2¶Of⌘N⌘é2
£©⇤⌘�2¶#˝✏�⇡⌘

Íä�⌫2ÎÆ¶™M⇣✏�⇡⌘

�✏⇣⌘✓✏
gÏò✏�
ÌÓ◆Ô®é

⌅¡ƒΩÔô✏—◆
®M✏Ô®é

Íä\✏��⌫
Ô®é

�fg
f⌘®£˝˛§—

⌥⌃
¿¡¬√¬ƒ⇢Ω√º¬æ

�⇥⇤⌅⇧�



  

↵���✏⇣⌘✓✏✏��⌫�◆
®M✏Ô®éõÒ¶

Á↵�⌫

Ë↵�⌫

Ú†÷Ìª⌅ºÚ†
éM⇣⌘�÷√Ωºª⇢ªflº
✏�¶✓⌘ˇM÷Ûø≈‰øº…∫Kw«⌅⌅…∫�ÙK⇤⇢øƒ¬‰¬…∫K⌅⌅⇤K&Õ~
∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫∫Ùª⌅ø⌅…∫&æ¡ƒ¡º«
£©⇤⌘�÷ÎªŒ…∫¿ıK…∫¿¬·º¡ø…∫&¬flÕªº…∫̂⌥KJv̂ …∫†Ω̃ ¡ƒË⌅…∫¿ÌK�&
¶Of⌘N⌘é÷ÎªΩ‰ø…∫Î⇧Îœøæ
—™Of�⌘�÷�ÙK⇤⌅fl≈¡√ø
ÎÆ®✏£©é�®✏ö÷ÌK�&‘⇥&¬¬≈Ë¡º…∫�KÎº¬¬≈⌅…∫�⌥K∫&¬¬≈Ë¡º∫
‰√̄º¬¬≈⌅…∫ºªw¡Ô
–˘✏¶✏÷&ªw≈øº
¶#˝✏�⇡⌘÷¿⌅K�&
°ººfl‡⌃⌃⌅øŒªƒ⌅·øæ⌅‚√¬œ⌃·¡Ë¡⌃�¬̄º·ªæø⌃≈¡⌅º
°ººfl⌅‡⌃⌃·¡Ë¡‚ƒw¡√‚ƒ≈⌃¡ƒ⇢øÔ‚fl°fl⌃Jv�̇&¬¬≈⌅

†°¢⇤⇥�øŒ÷ÎK†�…∫ÚΩ̂ �&∫
Íä�⌫÷⌥⌃�⇥⇤⌅⇧�…∫Ù√ºª‰ø⌃ÎK&⌅K¿∫

http://seqanswers.com/wiki/Software/list
https://wiki.nbic.nl/index.php/NGS_Tools


  

S-PLUS-ESS‐EMACS/R-ESS‐EMACS 
on Linux



  

S-PLUS/R���RNA-Seq !



  

S-PLUS/R���RNA-Seq !



  

S-PLUS"R#$%

S−PLUS

● 商用

● S+Arrayanalyzer&'
()*+,-.+/
012+345%6
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● GUI+78
● 9: !;<+78
● Bioconductorの環境
移植が課題

R

● =>)
● Bioconductor?@A
)',B

● CDEFG)H
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http://www.bioconductor.org/
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Bioconductor #≈∆«»�=…K* À

•Fasta
•Fastq
•ELAND
•MAQ
•BWA 
•Bowtie 
•SSOAP 
•BAM
•Gff 
•Bed 
•wig
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‚íì :
•’÷„‰ : ShortRead, GenomicRanges
•>)F#ÂŸ\[>œE✓\⇣◆KD)ÊÁ\
⁄#€Ë6íì :IRanges, ShortRead, Biostrings 
•R◆KE^E[ : Biostrings, Bsgenome

Èú ! :
•ChIP-seq: chipseq, ChIPseqR, CSAR, BayesPeak •
•Differential expression: DESeq, edgeR, baySeq •
•RNA-seq: Genominator

R N)_`Eà
•ÍÎÏd)e : AnnotationDbi, org.*.db, KEGG.db, GO.db, 
Category, GOstats
•� ⌦d)e : GenomicFeatures, ChIPpeakAnno

€# !"#9Ìà
•DKP⌘RSK#2gd)e
•RNAseq and gene ontology / pathway, goseq
•HapMap, 1000 genomes, UCSC, Sequence Read Archive, GEO: 
ArrayExpress, rtracklayer , biomaRt, Rsamtools, GEOquery
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● ChIP-Seq#Ó)P∞ÔQR?@A)'
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# load the library

library(spp);

# The following section shows how to initialize a 
cluster of 8 nodes for parallel processing

# see "snow" package manual for details.

library(snow)

cluster <- makeCluster(8);
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R̋ead in Eland alignment

chip.data <- read.eland.tags("chip.eland.file");

input.data <- 
read.eland.tags("input.eland.file",max.eland.tag.le
ngth=32);

˝€#˛ˇ À
MAQ: read.maqmap.tags() and  

        read.bin.maqmap.tags()

bowtie: read.bowtie.tags()
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# determine binding positions using wtd method

bp <- 
find.binding.positions(signal.data=chip.data,contro
l.data=input.data,fdr=fdr,whs=detection.window.ha
lfsize,cluster=cluster)

# output detected binding positions

output.binding.results(bp,"example.binding.positio
ns.txt");
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