ENCODE3 chromatin state calls based on
Roadmap Epigenomics ChromHMM models
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Goal: chromatin state calls for ENCODE3 data

* The latest ENCODE3 ChlP-seq data freeze
contained a limited amount of new data. Instead of
building new chromatin state models on these data,
we may be able to use existing models.

 The Roadmap Epigenomics Project has released

chromatin state models across 127 epigenomes,
spanning 100+ cell types.

« These models can be applied to incoming ENCODE3
data, provided that these data are processed
identically to what was used for Roadmap.

« Benefits: validate ENCODES3 cell types against large
body of reference cell types, fairly rapid general QC,
identify novel regions.



The Roadmap Epigenomics Project
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Performed a wide variety of epigenomics assays to increase
our understanding of the role of epigenetics in gene regulation



Learning genome-wide chromatin state maps
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Chromatin States: Hidden Markov model

ChromHMM: automating chromatin-state
discovery and characterization

Jason Ernst & Manolis Kellis
Nature Methods 9, 215-216 (2012) | doi:10.1038/nmeth.1906
Slide: Anshul Kundaje



The 5 core histone modification marks have been used
to build a ChromHMM model with 15 chromatin states
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States make a clear distinction based on transcriptional activity

Anshul Kundaje, Jason Ernst
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ENCODE3 human ChiIP-seq data on the DCC portal

ENCODE Data~ Methods~  About~  Help~

Summary for project file set ENCSR301PBV

Assay(s):

Accession:
Description:

Project type:
Biosample term name:
Biosample type:
Organism:

Lab:

External resources:

ChiP-seq

ENCSR301PBV

Uniformly processed ENCODE3 human histone ChiP-seq October 2015

Evaluation

Loucy, DOHH2, OCI-LY7 é 3 Ce” types Only?

immortalized cell line
human
Zhiping Weng, UMass

None submitted

Files in project file set ENCSR301PBV

Raw data

Originating

Accession $
' ¥ dataset

ENCFF002ASS ENCSR623GZY

& Download
1.14GB

ENCFFO02ATI ENCSR005SX0O

& Download
1.1GB

ENCFFO02ATK ENCSR447ZGY

& Download
1GB

etcetera

File . Biological
type ~ replicate

v

fastq 2
fastq 1
fastq 2

O

Run

type

single-

ended

single-

ended

single-

ended

“

Lab

Bradley Bernstein,

Broad

Bradley Bernstein,

Broad

Bradley Bernstein,

Broad

“

Q

Date
added

v

2014-03-19

2014-03-19

2014-03-19

https://www.encodeproject.org/projects/ENCSR301PBV/

Navigated to via:

https://www.encodeproject.org/search/?type=Project&lab.titte=Zhiping+Weng%2C+UMass&status=released



Instead, I'm working with 19 cell types

fiokkz  W3kdnel D0WWZ  /torgets/M3fdmel-numan/ /F(les/ENCFFRAZBAG/ ,/F\Les/ENCFFRGZBAL/ ,/F \Les/ENCFFFZTAND/ ,/ Les/ENCFFIBENGUZ ./ Les/ENCFFAGANFRY ,/F Les/ENCFFGIVCT/ /% Les/ENCFFAGBF2D/ ,/F (Les/ ENCFFGBIATP , /F L les/ ENCFFIQSRINY /F L es/ ENCFFZESCOP /F L les/ ENCFFETAMIC/ ,/F L Les/ ENCFFZIAEIR/ /F Les/ ENCFFISIONE/ /¥ Les/ENCFFOZINB/ /L Les/ENCFFGRBKET/ ./ Les/ENCFFIGRVPR/ ,/F Les/ENCFFS3A0FA/ ,/F 1 Lea/ ENCFF3GE2RC/
Epiblost  W3KZ7oc WO /korgets/H3AZ7oc-muman/ /Fules/ENCFF1430GE/ ,/F\Les/ENCFF723000/ ,/F tLes/ENCFFIQALINY
PC3 prastote  WIAZIme3  PC-3  Jkorgeks/MIAZ7me3-numon/  /Fules/ENCFFZBIZEA/,/F\les/ENCFFZITBLE/
1 oerovea sxarass W(Zlax suarel 1l Morauba/iiZloc-numont 8clun/CERRREAZY /61 Lan/ HCFFOGAZS
1 stem cell 7FLes/ENCFFLAINFS/ ,/F Les/ENCFFZGIUOES ,/F Les/ENCFFIZZ0RL/ ,/F 1o/ ENCFFE1GHVM/ , /F LLea/ ENCFFGENFLY

Qei-ly-1  H3Kdme3 Oci-ly-1 /targ!ta/)‘i‘ﬂm!i»mﬂwn/ 7 Les/ENCFFRGZAYA/ ,/F 1 Les/ ENCFFAGZRBL/
M1 gerived nearans W3fdme3 nearol cell /korgets/M3Adme3-numan/ /F ules/ENCFFRGZALNS ,/F L Les/ENCFFRGZAYE/ /F Les/ENCFFRGZERTY
Neuraectaderm  W3f3ame3  neuroepikneliol skem cell Jkorgeks/M3A3Gme3-numon/ 7 ules/ENCFFIGAYG/ /¥ Les/ENCFFISSRTR/ ,/F Les/ENCFFGZICAR/ ,/F LLes/ ENCFFAS2VGES
Qeu-ly-1  W3fZ7oe Qeu-ly-1  Jkorgeks/M3kZ7ot-human/ /i les/ENCFFAG1ZZY/,/F tLes/ENCFFAGZALL/

Fkargets/Cantral-numany /F1les/ENCFFRB1PANY ,/F Les/ENCFFRRSSRP/ ,/F Les/ENCFFAAAGER/ 7 Les/ ENCFFAGRIRE/
WIfZIme3  Fibrablosk of orm  Jkorgeks/MIAZ7med-humon/  /F\les/ENCFFIZEIQA/ ./ F 1es/ENCFFALITORS ./ F Les/ENCFFFZEYVMY ,/F Les/ ENCFFASTRORY
H3fdme3 rodiol gliol cell  Jkorgeks/M3kdme3-human/ /F ules/ENCFFSIOVTES ,/F LLes/ENCFFATSHats
W3f270c Fibrablosk of orm  /kargeks/MIAZ7oc-muman/ /Fules/ENCFFG19ASH/ L/ Les/ENCFF7SGMGR/ . /F Les/ENCFFRIIFI/ ,/F 1o/ ENCFFIA7SRG/
Oui-ly-3  W3K27oc Oci-ly-3  /torgets/M3K27oc-numon/ /Files/ENCFFAQZALES ,/F les/ENCFFAAZECT/
PCa W3KZIme3 PO /korgeks/MIAZ7me3-numan/  /Fules/ENCFFRAGYHL/,/F(Les/ENCFFOGIANNY ,/F L Les/ENCFFIZZAEAY ,/F Les/ ENCFFRAGUAN/
Kormos-a22 WCE Korpos-AZZ /targeks/Cantral-numan/ /Fules/ENCFFRQZAXD/ /1 Les/ENCFFRQZAZE/
4673 WIK2loc AG73  /korgeks/3K2oc-mamon/ /F\les/ENCFFASZAVNY ,/F (les/ENCRFEIIONE/ ,/F (les/ENCFFISAVIV/
Qcu-ly-1  W3fdmel Ocu-ly-1  /korgeks/M3fdmel-numan /Fules/ENCFFROZATO/ ,/F tLes/ENCFFROZAVR/
MA.15 Myelamo cell Line W3fdmel MM.1S  Jkorgeks/H3Admel-numan/ /F yles/ENCFFIAZNEN/ ./ L Les/ ENCFFIQIMAB/
Rodiol Glio - ¥Z  W3fdme3 rodiol gliol cell  /korgets/W3Adme3-numan/ /¢ ules/ENCFFASEGEN/ /¥ Les/ENCFF2GSPAG/ ,/F Les/ENCFFSQANKN/ ,/F Les/ENCFFIGPYID/

5 Myelane cell line WCE MM1S  /korgeks/Cankral-numan/ /Fules/ENCFFSITNFC/ ,/FuLes/ENCFFIGATIRY ,/F Les/ENCFFGIAPTY ,/F (Les/ENCFFAZERNYY , /F Lo/ ENCFFLSTUFY/

H3fdmel fibrablost of orm  Jkorgeks/K3fdmel-human/ /F ules/ENCFFGA7BRP/ /¢ 11es/ENCFFISIUTEY /F 11ea/ENCFFGIBHER/ ,/F 11ea/ ENCFFESGQE)/

OKWZ  /korgets/M3A3Gme3-numans  /Fules/ENCFFRAZANY/ ,/FuLes/ENCFFRQZRAN/
W1 gerives nearans W3fdme3 neural cell /kargeks/K3fdme3-human 7 ules/ENCFFGLZONIN ./ tLes/ENCFFAGILMA/ /F Les/ENCFFI9LIFS/
PCa W3Kdmel PC-3  /korgeks/M3Admel-human/ /F(les/ENCFFI3GERD/,/F\Les/ENCFFGZAULNY ,/F Les/ENCFFLLIRERS ,/F LLes/ENCFFASEEMES
Korpos-a22 W3fdme3 Korpos-92Z /kargets/H3Adme3-numan/ /Fules/ENCFFROZBARY /¥ \Les/ENCFFRQZALP/ ,/F tLes/ENCFFAGZAZLY
MA.15 Myelamo cell Line W3AZ70c MM.1S  Jkorgeks/H3AZ7oc-numan/ /F tles/ENCFFGIOZFUL /L Les/ENCFFIBIRFLY
Qeu-ly-3  W3fdme3 Qeu-Ly-3  /korgeks/M3fdme3-numan/ /F1les/ENCFFRBZAT/ ,/F tLes/ENCFFAGZBATY
KOPT-K1-AQPcera W3AZ7me3  AQPT-A1 /korgeks/M3AZ7me3-numon/  /Fules/ENCFF7TZENP/ 7 \Les/ENCFFELINGR/
MCF-7  W3f3Gme3  MCF-7  /korgeks/W3f3Gme3-numans  /Fules/ENCFFAEZPFU/ L/ ules/ENCFFASSOLA/ /¥ tLes/ENCFFEIOITL
Nearoeckagerm  H3K27me3  nearaepitneliol stem cell  /torgets/M3KZ7me3-numon/  /Fules/ENCFFZGSQINA/ ,/F tles/ENCFFOGAECT/
LOUCY  W3KZ7oc Laucy  /korgets/H3AZ7oc-numon/ /Fules/ENCFFRAZATY/ . /F\Les/ENCFFRGZAXE/ ./ L Les/ENCFFSIGUCAS ./ Les/ENCFFTBGNKA/ ./ Les/ENCFFSIGTFP/ /¥ 1es/ENCFFBSING/ /% Les/ENCFFA3SROB/ ,/F (Les/ENCRFASTITE/  /F Lles/ ENCRFGZIZNN /F L les/ ENCFFOTANDR/ /F Les/ ENCFFZQ1LQA/ /F Les/ ENCFFTIT0PE/ /F L Les/ENCFFBTSWOAS /L Les/ENCFFIGAEND/ ./ L Les/ENCFFSISOST/ . /F 1es/ENCFFGZAYIOY . /F 1 Les/ ENCFFIG3QER/ ,/F 1L/ ENCFFA1IML)/
PO KSRT0L I3 Aorgeta/IAZlor-numanr /F\1es/INCFTTISIZ0N./E les/CTTSSGTLLY /8 ea/ ENCTFIQTORG/ ./ las/ENCFFATSMO/

W3fZ7oc PC-3  /korgeks/MIRZ7oc-numan /Fules/ENCFF7SANKL/ 7 uLes/ENCFFAGEE
MM Quiclyl ftorgstaskitimed-mens /Lo ECPRRGZANE, /HIH/KHCFFWZII(/

Epiblast H3K27ac HS /targets/H3IKZ7ac-human/ /files/ENCFF1490GB/ ,/files/ENCFF7230D0Q/
PC2 prostate H3KZ7me3 pPC-3 /targets/H2K27me3-human/ /files/ENCFF281ZEA/ ,/files/ENCFF299BLE/
H1 deriwved neurons H3KZ7ac neural cell /targets/HIKZ27ac—human/ /files/ENCFFOBZAZH/ ,/files/ENCFFOB2AZW/
Neuroectoderm H2K4me?3 neuroepithelial stem cell /targets/H3K4me3-human/ /files/ENCFF149VFS/ ,/files/ENCFFZ87UOES
Oci-Ly-1 H3K4me3 Oci-Ly-1 /targets/H3Kd4me3-human/ /files/ENCFFOO2AYKS ,/files/ENCFFOOZBBL/
H1 deriwved neurons H3Kd4me3 neural cell /targets/H3K4me3-human/ /files/ENCFFoB2AUN/ ,/files/ENCFFOB2AYR/
Neuroectoderm H3K36me3 neuroepithelial stem cell /targets/H3IK36me3-human/ /files/ENCFF868Y0G/,/files/ENCFF755RTE/
Oci-Ly-1 H3K27ac Oci-Ly-1 /targets/H3IKZ7ac—-human/ /files/ENCFFOOLZZY/ ,/files/ENCFFOOZALX/
ABT3 WCE ABT3 /targets/Control-human/ /files/ENCFFOGE1PAN/ ,/files/ENCFFBBSSBP/
Fibroblast of arm H3K27me3 fibroblast of arm /targets/H3KZ27me3-human/ /files/ENCFF72810A7 ,/files/ENCFFOL13TOE/
Radial Glia - V< H3K4me32 radial glial cell /targets/H2K4me3-human/ /files/ENCFF539YTE/ ,/files/ENCFFOO5NANS
Fibroblast of arm H3KZ7ac fibroblast of arm /targets/HIKZ27ac—human/ /files/ENCFFB19XSH/ ,/files/ENCFF7SEMGKY
Oci-Ly-3 H3KZ27ac Oci-Ly-3 /targets/H3IK27ac—human/ /files/ENCFFOOZAUE/ ,/files/ENCFFOG2BCD/
pCa H3K27me3 PC-9 /targets/H3KZ7me3-human/ /files/ENCFF246YHL/ ,/files/ENCFFEEOKWM/
Karpas-422 WCE Karpas-422 /targets/Control-human/ /files/ENCFFoB2AXD/ ,/files/ENCFFOB2AZZ/
ABT 3 H3KZ27ac ABT3 /targets/HIK27ac—human/ /files/ENCFF452XVM/ ,/files/ENCFFE8110HE/
Oci—Ly—l  H3Kdmel Oci-Ly-1 /targets/H3Kd4mel-human/ /files/ENCFFOO2ATO/ ,/files/ENCFFOOZAVR /

1 w ,m( q.m 5c-3 /torgz(x/ki('}md amons 76 Less ENCFFTRAFTS) 0F (L eas ENCFTGIACTT !
a MI1S  Jkorgeks/M3A3ame3-humon/  /Fules/ENCFFLIGSBZ/ ./ Les/ENCFFIIAQTRY ./ F LLes/ ENCFFEGAVOV/

p et @B rane3-nunans /F (Les/ENCFRAGSCCLY /F Les/ENCFRIBESAPS /F 1 Les/ENCFFASSIMG/ 2 1 Les/ENCFFL3ASHI/
geitly- ua fane? Oci-Ly Zkargets/MIname3-human/ /1 Les/ENCFFROZECE/ ,/F tLes/ENCFFROZANC/ ./ F L Les/ ENCFFRGZAXU/ ,/F Lo/ ENCFFGZAZG/
Qei-ly-1  WCE Qi-ly-1  /korgets/Cantral-mmon/ /Files/ENCFFAGZRRC/ ,/F (les/ ENCFFAAZERY/
Qeu-ly-7  W3A3Gme3  Ocu-ly-7  Jkorgeks/W3A3Gme3-numon/  /Fules/ENCFFRGZACU/ ,/F tLes/ENCFFRGZATL
imel tol stem cell /i 7 Les/ENCFFRGSHFQ/ ,/F 1 Les/ ENCFFGEIUN/
Qeu-ly-3 Qei-ly-3  Jkorgeks/MIk3Gmed-numon/  /Fules/ENCFFGGZATES ,/F L Les/ENCFAGZREP/
W1 gerived nearans W3Kdmel nearol cell /torgets/M3Kdmel-namon/ /Fles/ENCFFAQZAUT/ ,/F (les/ENCFFAAZRER,
4673 W3KAmel 4673 /torgets/M3Kdmel-mumon/ /Fles/ENCFFAIGRBN/ ,/F les/ENCFFSAGHMLY ,/F (les/ ENCFFS3ZFUT/
LOUCY  W3KGme3 Lauey  /korgeks/M3Adme3-numan/ /F1les/ENCFFRAZANC/ /F tLes/ENCFFRGZARE/
D0HHZ  W3AGme3 DOWWZ  /korgets/W3Adme3-numan/ /F(les/ENCFFRAZASE/ /1 Les/ENCFFRQZAII/
KOPT-K1-KQPzera W3A3Gme3  AQPT-A1 /korgeks/MIA3ame3-numan/  /Fles/ENCFFGAZZGL/,/F L Les/ENCFFZITWNE/
Qeu-ly-7  W3A27me3  Ocu-ly-7  /korgeks/M3AZ7me3-numon/  /Fules/ENCFFGGZAYP/ ./ ules/ENCFFAGZEBN/
SuML-G W3KZ7oc SUDMLE /torgets/H3AZ7oc-numon/ /F1les/ENCFFRAZAUS/ ./ L Les/ENCFFRGZAYA/
PCa WIM3Gme3  PC-  Jtorgeta/MIf3Gmed-numans  /Fules/ENCFRZIGNOY/,/F les/ENCFFILEING/ 7 1Les/ENCFFEGLNOLY /¢ 1es/ENCFFP96020/
KOPT-K1-KQPzera W3kdme3 AOPT-A1 /kargets/H3Adme3-numans /F1les/ENCFF1SGGOA/ /L Les/ENCFF2G7UIR/
Neuraepitneliol K3f3ame3  rodiol gliol cell  Jkorgeks/M3A3Gme3-humon/  /Fules/ENCFF731LB0/ /¥ tles/ENCFFSQIGEH/
OMWZ  WCE DOKWZ  /korgeks/Cantral-numan/ /F(les/ENCFFRAZANY/ /¥t Les/ENCFFRGZAYR/ /F L Les/ENCFFRISIAY/ ,/F Les/ENCFFSATADC/
MCF-7  W3Kdme3 MCF-7  /targeta/M3Kdme3-namon/ /F (les/ENCFFQZA207 ,/F (les/ ENCFFAAZRAN/
SulML-G W3fdme3 SUDMLS /torgets/M3fdme3-numans /€ (les/ENCFFOQZALL/ /¥ 1 Les/ ENCFFAGZEBF/
H3f3Gme3  PC-3  Jkorgebs/MINIGme3-mumon/  /Fules/ENCFFATITGR 7 \Les/ENCFF7AGISHY /¢ tLes/ENCFFGIBENW ,/F L1es/ ENCFFITLIMGY
K3 Jkorgeks/MIAZIme3-human/  /Files/ENCFFIAZUDZ/ ./ L Les/ENCFFIGROFQY ./ LLes/ ENCFFITONAVY
WCE nearol tell Jkorgeks/Cankral-human/ /F tles/ENCFFIGRDANY ,/F L Les/ENCFFIAI00/ /L Les/ENCFFAZIQ00/ ,/F L Les/ ENCFFIGLANT/ ,/F Les/ ENCFFEISRIP/
W3RZ7oc MCF-7  /korgeks/M3RZ7oc-human /Fles/ENCFFIA300N/ ,/F \Les/ENCFF7B7RSQ/ ,/F Les/ENCFFRBZLKES 2 Les/ENCFF2ZSFLDY
Neuraepitneliol W3fdme3 rodiol gliol cell  Jkorgeks/MIAdme3-humon/ /F yles/ENCFFOSIGGN/ ./ Les/ENCFF2GSPAG/ ./ LLes/ ENCFFSQANKNY /L Les/ ENCFFIGTYID/
LOUCY  W3fdmel Lauey /korgeks/M3Admel-numan/ /i les/ENCFFRAZASQ/ /1 Les/ENCFFRGZATLY
Nearaepitneliol W3KZ7me3 roguol gliol cell  /torgets/M3KZ7me3-namon/  /Fles/ENCFFIGSRVN/ ,/F (les/ENCFFE37BUR/ ,/F (les/ENCFFIGSALL /1 Les/ENCFF1Z2NBR/
PC3 W3Kdme3 PC-3  /korgets/M3Adme3-numan/ /F(les/ENCFFIITMLD/ ,/F Les/ENCFFQTZMKL/ ,/F Les/ENCFFGIGLEY/ ,/F LLes/ENCFFSISTVGY
D0MMZ  W3Adme3 DOWWZ  /torgets/M3fdme3-numan/ /F(les/ENCFFOGZBAN/ ,/F Les/ENCFFOBZBBLS /€ Les/ENCFF326PUB/ 7 Les/ENCFFSORUOP/ ,/F Les/ENCFFSIZCTRY ,/F L1ea/ ENCFFBSA0UZ , /F Les/ENCFFIS3EQN/ ,/F LLes/ ENCFFLTARALY /F (Les/ ENCRFATTTSES /F (Les/ ENCFFISARQG/ /F L es/ ENCFFALTILLY /F Les/ ENCFFATINRLS /€ Les/ ERCFFSTSYIN /€ LLes/ENCFFTA3IIZ 2 \Les/ENCFFESETLIV ,/F Les/ENCFFSGAONDY ,/F 1Les/ EICFF31ATULY ,/F LLes/ ENCFFEG3OLE/
Qeu-ly-3  WIAZZme3  Ocu-ly-3  Jkorgeks/MIAZ7me3-numon/  /Fules/ENCFFGGZAUD/ ./ \Les/ENCFFAGZEC/
D0HHZ  W3MZ7oc DOWHZ  /torgets/M3fZ7oc-humans /Files/ENCFROGZBAMS 7 LLes/ ENCFFGGZBCH/ 7 LLes/ENCFFALZFTS/ /F Les/ENCFFRPATIN /F 1es/ENCFRGLZAYES ,/F L Lea/ ENCFFGTITAC/ , /F L Lea/ENCFFATTSED/  /F LLea/ ENCFFASSMALY /F LLes/ ENCFFTASSME/ /F LLes/ ENCRRTZZENZ/ /F LLes/ ENCFRITERONS /F L Les/ ENCFFLLINIS/ /F L Les/ ENCFFBSBZYY/ /F LLes/ENCFFISSIWES /¢ Lea/ENCFRASZTHE/ /F 11ea/ENCFFSBAURY/ /7 1 Lea/ ENCFFELILIUZ /F L1/ ENCFFI1IAVY,
5 Myelane cell line W3fdme3 MM.1S  /korgets/k3fdme3-numan/ /Files/ENCFFAGIMZES ,/F Les/ENCFFS7SKITY
LOUCY  WCE Lauey  /korgets/Cankral-numan/ /F1les/ENCFFA7ZNVS/ ,/F\Les/ENCFFIGZZSZ/ ,/F Les/ENCFFGIQUP/ /L Les/ENCFFISTTLYY
Nearaepikneliol H3kdme3 rodiol gliol cell  /korgeks/M3kdme3-numon/ /F les/ENCFFSIEVTES ,/F Les/ENCFFAaShats
MCF-7  W3fdmel MCF-7  /korgeks/M3fdmel-numan /F 1 les/ENCFFAZAONP /L Les/ENCFF522A95/

Pointers to data provided by Chuck Epstein & Noam Shoresh (Broad



ENCODE3 chromatin state calls

« Current ENCODES data I'm working with:

19 cell types (next slide)
6 epitopes (K4me1/3, K27me3/ac, K9me3, K36me3) + WCE

« Strategy:

process all mapped sequencing reads of ENCODES3 data in
a similar manner as done for Roadmap Epigenomics.

Remove duplicates & pool data across replicates.

Aim for at least 30M reads per cell type / epitope
combination. If more, subsample to 30M.

Call chromatin states for processed ENCODE3 data, using
Roadmap Epigenomics models.



H3K27me3

QC: number of (non-duplicate) reads in millions
Roadmap/ENCODES3 pipeline

H3K9me3

Broad pipeline
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Processing pipeline

Largely based on code from Anshul and the (draft?)
ENCODES processing pipeline*

Processing steps:

1. Remove un/mis-mapped, low quality reads, mark &
remove duplicates, compute library complexity QC,
filter for mappability

2. Pool reads across replicates and (if needed) sub-
sample to 30M reads, use phantomPeakQualTools
to obtain QC info

3. Binarize data using ChromHMM BinarizeBed, create

segmentation based on existing Roadmap models
and output states per 200bp bins

*: https://docs.google.com/document/d/11G_Rd7fnYgRpSIqgrlfuVIAz2dW1VaSQThzk836Db99c/edit#¥heading=h.9ecc4 1kilcvq



:i.logos for ENCODES3 data
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Chromatin state calls across many epigenomes can be
viewed as an alignment of sequences with a finite alphabet

CTCTTAT
CACGTGC
CACGTGC
CACGTGG
CACGTGG
CACGTGG
CACGTGC
CACGTGG
CACGTGT
CACGTGC
CACGTGT
CACGTGC
CACCTGT
CACCGTC
CACGTGC
CACGTGC
CACGTGG
CACGTGT position
CACGTGG

CACGTGG

CACGTGG

There are good ways of modeling such alignments: logos!
Information content of a region, considering background



ENCODES data epilogos
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ENCODES (2015)

RefSeq genes PTPN12b----->1-4i-H-b-HH RSBN1LPE—--30-p--H PHTF2p->->->-> AT
PTPN12H-> - H-Hb TMEMBOH  PHTF2B—>-- -t
PTPN12H-> >4 H-HbM PHTF2B-3->3b0> -t

RSBN.-'AS1K(| DHTFz[L\\\\\\\}\\\}))}} \\%\%

PHTF2b->->->-> -4

http://tinyurl.com/encode-vs-roadmap



