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GLM (Poisson)
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ldentify enriched regions within Yong or Old
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|dentify enrichment regions between young and old
stages
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Functional annotation workflow
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Peaks distribution across chromosome

peak<- readPeakFile("D12_peak_rep4.txt", as="GRanges")
plotChrCov(peak, weightCol=5)
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Annotating Peaks

» Homer
> Pea kAna |Vzer Peak region file
GFF (General Feature Format)
>Ch|PpeakAnno Genome annotation
R & Bioconductor
» ChlPseeker

> ..



Homer

Available Genomes (required argument): (name,org,directory,default promoter set)
celld Worm Jworkdir/homer/.//data/genomes/celd/ default
tairl0 arabidopsis fworkdir/homer/.//data/genomes/tairld/ default
hglQa human Jworkdir/homer/.//data/genomes,/hgla/ default
ceé Worm Jworkdir/homer/.//data/genomes/ces/ default
hglg human Jworkdir/homer/.//data/genomes/ hgl8/ default
—— ar -

Custom: provide the path to genome FASTA files (directory or single file)

User defined annotation files (default is UCSC refGene annotation):

Peak vs.

Primary

annotatePeaks.pl accepts GIF (gene transfer formatted) file=s to annotate positions relative
to custom annotations, such a=s those from de novo transcript discovery or Gencode.
—-gtf <gtf format file> (—gff and -gff3 can work for those file=s, but GIF i= better)

tes/tts/rna mode (works with custom GTF file):
If the first argument iz "tss" (i.e. annotatePeaks.pl tss hglf8 ...) then a TS5 centric
analysis will be carried out. Tag counts and motifs will be found relatiwve to the TSS5.

(no position file needed) ["tt=" now works too - e.g. 3' end of gene]

["rna" specifies gene bodies, will automaticall set "-=ize given™)

NOTE: The default TS5 peak size is 4000 bp, i.e. +/- 2kb (change with -size option)

-list <gene id list> (subset of genes to perform analysis [unigene, gene id, accession,
probe, etc.], default = all promoters)

—-cT55 <promoter position file i.e. peak file»> (should be centered on T55)

Annotacion Cptions:
-mask (Masked repeats, can also add 'r' to end of genome name)
-m <motif file 1% [motif file 2] ... (list of motifs to find in peaks)
-mscore (reports the highest log-odds score within the peak)
-nmotifs (reports the number of motifs per peak)
-mdist (reports distance to closest motif)
-mfasta «<filename> (reports sites in a fasta file - for building new motifs)
—fm <motif file 1> [motif file 2] (list of motifs to filter from above)
-rmrevopp <#>* (only count sites found within <#»* on both strands cnce, i.e. palindromic)
-matrix <prefix> (outputs a motif co-occurrence files:
prefix.count.matrix.txt - number of peaks with motif co-occurrence
prefix.ratio.matrix.txt - ratioc of observed ws. exXpected co-occurrence

prefix.logPvalue .matrix.txt - co-occurrence enrichment

prefix.stats.cxt - takle of pair-wise motif co-occurrence =statistics
additional options:

-matrixMinDist <#> (minimum distance between motif pairs - to avoid overlap)

-matrixMaxDist <#> (maximum distance between motif pairs)
-mbed <filename> (Cutput motif positions to a BED file to load at UCSC (or -mpeak))

http://homer.salk.edu/homer/download.html




Homer

annotatePeaks.pl test_peak.txt ce1l0 >test_peaks.out

ep4_D12K4_H3_peaks_

MACS_peak_4251
MACS_peak_7983
MACS_peak_2231
MACS_peak_2592
MACS_peak_3410

MACS_peak_875
MACS_peak_3642
MACS_peak_3165
MACS_peak_4169
MACS_peak_4897
MACS_peak_5299
MACS_peak_2956
MACS_peak_1030
MACS_peak_3728
MACS_peak_4805

MACS_peak_226
MACS_peak_3697
MACS_peak_1159
MACS_peak_2918
MACS_peak_4195
MACS_peak_3118

MACS_peak_944

Chr
chrill
chrX
chrll
chrll
chrlll
chrl
chrill
chrill
chrlll
chrlv
chrlv
chrlll
chrl
chrill
chrlv
chrl
chrill
chrl
chrlll
chrill
chrill
chrl

Start
13462360
16929113
8559913
11976667
5938476
8727917
7972642
4193620
12606526
7925658
12390231
1950511
9772036
8630742
7083367
2875156
8331282
10732833
1418790
12904879

End
13465118
16932064
8561702
11980155
5944174
8729277
7974525
4197659
12610005
7927002
12392020
1951168
9773394
8631769
7085404
2878187
8332686
10734695
1420441
12906163

Detailed Annotation
TTS (NM_067382)
oding (NR_000951, exon
yromoter-TSS (NR_003409
romoter-TSS (NM_18217C
on (NM_171868, intron 1
romoter-TSS (NM_05996C
romoter-TSS (NM_17120C
TTS (NM_001083177)
romoter-TSS (NM_067241
yromoter-TSS (NR_056256
romoter-TSS (NM_069965
ymoter-TSS (NM_0011292
romoter-TSS (NM_060195
TTS (NM_066499)
yromoter-TSS (NR_003459
romoter-TSS (NM_058662
romoter-TSS (NM_18196¢S
romoter-TSS (NM_06040S
yromoter-TSS (NR_052079
>n (NM_067280, exon 1 of

3867319 3869820 on (NR_002368, intron 2 ¢

9163145

9166300

(NM_001264082, exon 3

Distance to TSS

282
747
-86
-831
381

-115
-160
-117
406
126

747

Nearest PromoterID

NM_001268275
NR_000951
NR_003409
NM_182170
NM_171868
NR_050329
NM_171200
NM_065440
NM_067241
NM_068921
NM_069964

NM_001129226
NM_060194
NM_066501
NM_068702
NR_050012
NM_066434
NM_060409

NM_001027795
NM_067280
NR_002368

NM_001264082

Entrez ID
176773
181740
4927029
259466
175840
13181245
176121
175542
176679
177583
178188
175338
259393
176211
177481
13179637
176176
181833
175299
176707
175501
172743

Nearest Refseq
NM_001027628
NR_000950
NR_003409
NM_182170
NM_171139
NR_050329
NM_066337
NM_065440
NM_067241
NM_068921
NM_069964
NM_001129226
NM_060194
NM_066500
NM_068702
NR_050012
NM_066434
NM_060409
NM_001027795
NM_067280
NM_001026083
NM_001264081

Gene Name
ant-1.1
C30E1.9
F54C9.12

Y17G7B.21

ubg-1

C36B1.16

aco-2
asd-1
epc-1
rps-2
rps-23
rps-22
F26E4.4
dnj-10
rps-4

Y71F9AL.19

mrps-18A
mrpl-9

Y82E9BR.3

cco-2
rpl-3
eef-2

Gene Description
Protein ANT-1.1
ncRNA
ncRNA
Protein Y17G7B.21
Protein UBQ-1
ncRNA
Protein ACO-2
Protein ASD-1
Protein EPC-1
Protein RPS-2
Protein RPS-23
Protein RPS-22
Protein F26E4.4
Protein DNJ-10
Protein RPS-4
ncRNA
Protein MRPS-18A
Protein MRPL-9
Protein Y82E9BR.3
Protein CCO-2
Protein RPL-3
Protein EEF-2

Gene Type
protein-coding
ncRNA
ncRNA
protein-coding
protein-coding
ncRNA
protein-coding
protein-coding
protein-coding
protein-coding
protein-coding
protein-coding
protein-coding
protein-coding
protein-coding
ncRNA
protein-coding
protein-coding
protein-coding
protein-coding
protein-coding
protein-coding



PeakAnalyzer




PeakAnalyzer

() ODS - Overlapping Data Sets (peak files)
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chrl 4057 4225 2 Y74C9A2.5  nlp-40 6272 Y74C9A.6 Y74C9A.6 232

chrl 11337 11916 6 Y74C9A7  21ur-15479 19896  Y74C9A3.2 Y74C9A3 1394

chrl 24209 24363 2 Y74C9A7  21ur-15479 7237  Y74C9A3.2 Y74C9A3 14054 Nearest downstream genes
chrl 24574 24845 2 Y74C9A7  21ur-15479 6813  Y74C9A3.2 Y74C9A3 14477

chrl 26428 26877 2 Y74C9A7  21ur-15479 4870  Y74C9A3.2 Y74C9A3 16420

chrl 26947 27138 0 Y74C9A7  21ur-15479 4480  Y74C9A4a Y74C9A4 261

chrl 31939 32242 2 Y74C9A.8 21ur-13439 324 Y74C9A.4a Y74C9A4 5309

chrl 32367 32517 3 Y74C9A1  Y74C9A1 11291  Y74C9A4a Y74C9A4 5661

chrl 33680 33879 0 Y74C9A1  Y74C9A1 9953  Y74C9A5.1 sesn-1 1297

chrl 34166 34463 0 Y74C9A1  Y74C9A1 9418  Y74C9AS5.1 sesn-1 1832

chrl 34664 35236 0 Y74C9A1  Y74C9A1 8783  Y74C9A5.1 sesn-1 2468

chrl 35323 35973 0 Y74C9A1  Y74C9A1 8085  Y74C9A5.1 sesn-1 3166

chrl 36197 36474 0 Y74C9A1  Y74C9A1 7397  Y74C9A5.1 sesn-1 3853

chrl 39056 39344 0 Y74C9A1  Y74C9A1 4533 Y74C9A5.1 sesn-1 6718

chrl 39399 39808 0 Y74C9A1  Y74C9A1 4129  Y74C9A5.1 sesn-1 7121 Nearest TSS
chrl 39964 40124 0 Y74C9A1  Y74C9A1 3689  Y74C9A5.1 sesn-1 756

chrl 46926 47180 0 Y48G1C.12  Y48GlC.12 419 Y74C9A5.1 sesn-1

chrl 47354 47644 1 Y48G1C.4 pgs-1 2420  Y74C9A5.1 Overlapped gene features
chrl 67971 68135 0 Y48G1C2.1  csk-1 3805 Y48G1C.5

chrl 70100 70701 0 Y48G1C2.1  csk-1 1457 Y48G1C.5

chrl 91706 91952 2 Y48G1C.1 = Y48G1C.1 1202 Y48G1C.6

chrx 47975 48204 91 47799 48496 Y73B3A.20  Y73B3A.20 + chrl 4057 4225 Y74C9A3.2  Y74C9A3 LastExon UTR3  Intergenic
chrx 59416 61007 586 59625 59849 Y73B3A.23 Y73B3A.23 + chrl 4057 4225 Y74C9A3.1  Y74C9A3 LlastExon UTR3  Intergenic
chrX 104546 104798 90 96342 104777 Y73B3A4 Y73B3A.4 - chrl 11337 11916 Y74C9A2.4 nlp-40  Intergenic  UTR5 Intron1
chrx = 164109 = 164284 = -1062 = 162529 163134 To8D2.1 T08D2.1 - chrl 11337 11916 Y74C9A2.6 nlp-40  Intergenic  UTRS  Intron2
chrX 191211 191392 514 191796 191816 T08D2.10 T08D2.10 - chrl 11337 11916 Y74COA2 3 nlp-40  Intergenic  UTRS Intron2
b e om0 oy  meou e e o wen
ohrX 348080 348711 2106 344127 346289 CO4E7 3 CO4E7 3 i chrl 11337 11916 Y74C9A.2.2 nlp-40  Intergenic UTR5 Intron2
chrX 353414 353985 79 353620 357934 COAET.2 sor-3 . chrl 11337 11916 Y74C9A.2.5 nlp-40 Intronl UTR5 Intron2
chrX 370134 370415 1980 372234 376974 RO4A9.2.2 nrde-3 . chrl 24209 24363 Y74C9A.4b Y74C9A.4 Intron6 Intron6 Intron6
chrX 382298 382961 74 381382 382710 RO4A9.4 ife-2 B chrl 24209 24363 Y74C9A.4a Y74C9A.4  Intron6 Intron6 Intron6
chrX 383030 383210 416 331382 382710 ROAA9 4 ife-2 ) chrl 24574 24845 Y74C9A4b  Y74C9A4  Exon6 Exon6 Intron6
chrX 388404 389275 .47 384383 388798 RO4A9.5.2 ceh-93 - chrl 24574 24845 Y74C9A.4a Y74C9A.4 Exon6 Exon6 Intron6
chrX 433977 434182 184 433895 434077 7K1193.8 7K1193.8 + chrl 26428 26877 Y74C9A4b  Y74C9A4 Intergenic  Exon2 Exon3
chrX 490076 490350 -273 489869 489940 F38G1.t2 F38G1.t2 - chrl 26428 26877 Y74C9A.4a Y74C9A.4 Intergenic Exon2 Exon3
chrX 532795 533525 -2198 530626 530962 B0310.6 B0310.6 - chrl 31939 32242 Y74C9A5.1 sesn-1 Intronl Intronl Exon2
chrX 535406 535924 83 531873 535835 F28C10.3 F28C10.3 - chrl 31939 32242 Y74C9A5.2 sesn-1 Intronl  Intronl Exon2
chrX = 536050 536430  -492 531873 535835 F28C10.3 F28C10.3 - chrl 32367 32517 Y74C9A8  21ur-13439 Intergenic Intergenic Intergenic
chrx | 590585 | 590773 | -3265 | 576319 | 587483 F57C12.5b mrp-1 - chrl 32367 32517 Y74C9A5.1 sesn-1 Intergenic  Exonl  Intronl
chrX | 593112 | 593315 | -766 | 593953 | 596299 F13€5.2.2 F13€5.2 * chrl 32367 32517  Y74C9A52  sesn-1  Intergenic  Exonl Intronl
Z::i :3?;?; :iﬁg ;22(; :2?:2 :32;22 Ei:giii S:Eii : chrl 47354 47644 Y48G1C.12  Y48G1C.12 Intergenic  UTRS Intronl

chrl 91706 91952 Y48G1C.9.2 Y48G1C.9 Intronl Intronl Intronl




ChlPseeker

» Construct transcript database

> listMarts()

2 e DIODAXT, e ¢ e e e k¢ 1 e VEEEIOD
1 ensembl ENSEMEL GENES 79 (SANGER UK)
T E—_—___——___————_—_—---_ - —_-__T—--_——_r—— == /= = " FMEEMEI VARIATTION 7T oRNGER UR)
3 regulation ENSEMEL REGULATIOHN 79 (SANGER UKE)
4 vega VEGR 59 (SANGER UE)
g fungi mart 26 ENSEMEL FUNGI 26 (EBI UK)
& fungi wvariations_ 26 ENSEMEL FUNGI VARIATICH 26 (EBI UK)
7 metazoa mart 26 ENSEMEL METRZCL 26 (EBI UK)
8 metazoa wvariations 26 ENSEMEL METZZOL VARIATICN 26 (EBI UE)
9 plants mart 26 ENSEMEL PLANTS 26 (EBI UK)
10 plants_wvariations_ 26 ENSEMEL PLANTS VARIATICH 26 (EBI UEK)
11 protists mart 25 ENSEMEL PRCTISTS 25 (EBI UE)
1z protiscs_wvariations_26 ENSEMEL PROTISTS VARIATICHN 26 (EBI UE)
13 m=d MSD (EBI UK)
14 cg _mart 02 FROTECMICS (UNIVERSITY OF CAMBRIDGE - UE)
15 htgt WISI MOUSE GENETICS PROJECT (SRNGER UE)
16 w5220 WORMBRASE 220 (CSHL U5)
17 parasite_mart ParaSite Mart (EBI UEK)
is biomart MGI (JACESCN LABORATORY US)

example FANTCMS phasel.l (RIEKEN CSL5T Japan)
20 pride PFRIDE (EBI UK)

21 prod-intermart 1 INTERFRC (EBI UK)



ChlPseeker

* Construct transcript database

> species_version<-useMart ("ensembl")
> listDatasets (species_version

dataset description version
1 canatinus_gene ensembl Crnithorhynchus anatinus genes (OANAS) CRANLS
2 cporcellus gene ensembl Cavia porcellus genes (cavPor3) cavPor3
3 gaculeatus_gene_ ensembl Gasterosteus aculeatus genes (BROADS1) BEROADS1
4 lafricana gene ensembl Loxodonta africana genes (lox4fr3) loxafr3
5 itridecemlineatus gene ensembl Ictidomys tridecemlineatus genes (spetril) spetri’
& choffmanni gene ensembl Choloepus hoffmanni genes (choHofl) choHofl
T csavignyli gene ensembl Ciona savignyi genes (CS5AVZ.O) C3avVZ.0
g fcatus_gene ensenmbl Felis catus genes (Felis catus_6.2) Felis catus_6.2
9 rnorvegicus gene ensembl Rattus norvegicus genes (Rnor 5.0) Rnor 5.0
10 psinensis gene ensembl Pelodiscus sinensis genes (PelS5in 1.0) Pel53in 1.0
11 cjacchus gene_ ensenbl Callithrix jacchus genes (C_jacchus3.2Z2.1) C_jacchus3.2.1
12 ttruncatus_gene ensembl Tur=siops truncatus genes (turTrul) turTrul
13__ | _scerevisiae gene ensembl  Saccharomyces cerevisiae genes (Re4-1-1) _  __ R64-1-1

[is " . 'celepans gene emsembl ' " Caenorhapditis elegans gemes, (WBcel235) ', WBcel23s

15 czabaeus gene ensenbl Chlorocebus sabaeus genes (Chl5abl.l) Chls5abl.l
16 oniloticus gene ensembl Oreochromis niloticus genes (Orenill.Q) Orenill.O
17 trubripes gene ensembl Takifugu rubripes genes (FUGU4.0) FOGU4.0
18 amexicanus_gene ensembl Letyvanax mexicanus genes (LstMex102) AestMexl102
18 prarinus gene ensembl Petromyzon marinus genes (Pmarinus 7.0) Pmarinus 7.0
20 eeuropaeus_gene ensembl Erinaceus europaeus genes (eriEurl) eriEurl
21 falbicollis gene ensenbl Ficedula albicollis genes (Fichlb 1.4) Fichlb 1.4
22 ptroglodytes gene ensembl Pan troglodytes genes (CHIMPZ.1.4) CHIMPZ2.1.4
23 etelfairi gene ensembl Echinops telfairi genes (TENREC) TENEREC
24 cintestinalis gene ensembl Ciona intestinali=s genes [(KH) KH



ChlPseeker

> transcriptsDb <- makeTranscriptDbFromBiomart (biomart="ensembl"™, circ seqgs=NULL ,dataset="celegans_ gene ensembl"™)

Download and preprocess the 'transcripts' data frame ... CKE
Download and preprocess the 'chrominfo' data frame ... OK
Download and preprocess the 'splicings' data frame ... OK
Download and preprocess the 'genes' data frame ... OE
Prepare the 'metadata' data frame ... CK

> TEpts <- transcripts|(transcriptsbDb}

> T=pts
GRanges with 57834 ranges and 2 metadata columns:
seqnames ranges strand 1 tx_id LX_name
<Rle> <IRanges> <Rle> | <integer> <character>
[11 T [10413, 16842] + 1 1 YT4C9A.2a.2
21 T [11495, 16793] + 1 2 ¥Y74C9R.2b.2
[31 T [11499, 16842] + | 3 ¥74C8A.2b.1
41 T [11499, 16842] + 1 4 ¥Y74C9Rh.2b.4
51 T [11505, 16842] + 1 5 ¥Y74C9A.2a.3
[57830] X [17670595, 17670737] 1 57794 T23ET7.9
[57831] X [17673476, 17673496] = | 57745 T23ET.7
[57832] X [17680911, 17682294] = 1 57796 T23ET7.6
[57833] X [17697239, 17697348] = 1 S7797 F20B4.8
[57834] X [17710486, 17T711674] = 1 57798 H11L12.1
seglengths:
I 1T III Iv v X MrDN&

15072434 15275421 13783801 17453829 20924180 17718542 13754
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Bioconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Developers About

Home » BiocViews

All Packages

Bioconductor version 3.1 (Release) Packages found under OrgDb:

Autocomplete biocViews search: Show All + entries Search table:
Package “ Maintainer Title
FE0 = MIE AP ENLTD T LI 5H A EVENY ~ orq.Ag.eq.db Bioconductor Package Genome wide annotation for Anopheles

I~ ChipName (195)
CustomArray (2)

org.At.tair.db

Maintainer

Bioconductor Package
Maintainer

Genome wide annotation for Arabidopsis

I~ CustomCDF (18)
I~ CustomDBSchema (11) Bioconductor Package . . .
FunctionalAnnotation (14) org.Bt.eq.db Maintainer Genome wide annotation for Bovine
I~ Organism (550 Bioconductor Packa . .
v B gk T( {)543) org.Ce.eg.db Mlaintgin:.&r ol R Genome wide annotation for Worm
7 PackageType =
BSgenome (74) i . . _
cdf (126) org.Cf.eq.db a';fﬁgﬂ:;tur Package Genome wide annotation for Canine
ChipDb (157) T
dbo (19) org.Dm.eq.db :;ingﬂi‘fﬂr Feizis Genome wide annotation for Fly
FRMA (10) B Bioconductor Packa
ge . . .
InparancidDb (&) org.0r.eq.db Maintainer Genome wide annotation for Zebrafish
MeSHDb (3) ora.Ecki7.eq.db Bioconductor Package Genome wide annotation for E coli strain
M g- . g- . .
OrganismDb (3) Maintainer K12
OrgDb (19) -

org.EcSakai.eqg.db

Bioconductor Package
Maintainer

Bioconductor Package

Genome wide annotation for E coli strain
Sakai

org.Gg.eq.db o Genome wide annotation for Chicken
Maintainer
Bi ductor Pack . .

org.Hs.eq.db ‘oconductor Fackags Genome wide annotation for Human
Maintainer

org.Mm.eq.db o = Genome wide annotation for Mouse

org.Mmu.eq.db

Maintainer

Bioconductor Package
Maintainer

Genome wide annotation for Rhesus



ChlPseeker

peak<- readPeakFile("test_peak.txt", as="GRanges")
peakAnno <- annotatePeak(peak, tssRegion=c(-3000,3000), TranscriptDb = txdb,
annoDb="org.Ce.eg.db")

seqnames start end width strand length  summit tags )logl0.pval_enrichm FDR... annotation geneChr geneStart geneEnd ienelengtl:neStrar geneld transcriptld distanceToTSS

| 4058 4225 168 * 168 4136 46 12.7 3.57 10.99  Promoter (<=1kb) | 3747 3909 163 - WBGene00023193 Y74C9A.6 -316
| 11338 11916 579 * 579 11448 58 20.14 4.5 18.26  Promoter (<=1kb) | 11495 16793 5299 + WBGene00022276 Y74C9A.2b.2 0

| 24210 24363 154 * 154 24269 39 8.94 3.03 7.34 Promoter (<=1kb) | 17483 24796 7314 - WBGene00022278 Y74C9A.4d 586

| 24575 24845 271 * 271 24707 54 17.52 4.19 15.7 Promoter (<=1kb) | 17483 24796 7314 - WBGene00022278 Y74C9A.4d 0

| 26429 26877 449 * 449 26696 111 63.35 8.58 60.77 Promoter (<=1kb) | 17483 26643 9161 - WBGene00022278 Y74C9A.4c 0

| 26948 27138 191 * 191 27019 46 11.21 3.23 9.54 Promoter (<=1kb) | 17483 26781 9299 - WBGene00022278 Y74C9A.4a -357
| 31940 32242 303 * 303 32133 39 6.41 2.42 4.91 Promoter (<=1kb) | 32415 32435 21 + WBGene00173569 Y74C9A.8 -475
| 32368 32517 150 * 150 32460 32 5.7 2.48 4.23 Promoter (<=1kb) | 27595 32482 4888 - WBGene00022279 Y74C9A.5.2 0

| 33681 33879 199 * 199 33771 53 15.81 3.87 14.02  Promoter (1-2kb) | 27595 32482 4888 - WBGene00022279 Y74C9A.5.2 -1397
| 34167 34463 297 * 297 34337 46 10.97 3.17 9.31 Promoter (1-2kb) | 27595 32482 4888 - WBGene00022279 Y74C9A.5.2 -1981
| 34665 35236 572 * 572 35010 60 19.04 4.14 17.18  Promoter (2-3kb) | 27595 32482 4888 - WBGene00022279 Y74C9A.5.2 -2754
| 35324 35973 650 * 650 35434 68 24.29 4.69 22.33 Downstream (2-3kb) | 27595 32482 4888 - WBGene00022279 Y74C9A.5.2 -3491
| 36198 36474 277 * 277 36321 50 15.05 3.88 13.28 Distal Intergenic | 27595 32482 4888 - WBGene00022279 Y74C9A.5.2 -3992
| 39057 39344 288 * 288 39151 36 7.27 2.74 5.74 Distal Intergenic | 43733 44677 945 +  WBGene00022275 Y74C9A.1 -4676
| 39400 39808 409 * 409 39535 50 14.74 3.81 12.98 Distal Intergenic | 43733 44677 945 +  WBGene00022275 Y74C9A.1 -4333
| 39965 40124 160 * 160 40040 41 8.9 2.92 7.31 Distal Intergenic | 43733 44677 945 + WBGene00022275 Y74C9A.1 -3768
| 46927 47180 254 * 254 47068 59 20.81 4.58 18.92  Promoter (<=1kb) | 47472 49819 2348 + WBGene00044345 Y48G1C.12 -545
| 47355 47644 290 * 290 47517 68 27.15 5.28 25.14  Promoter (<=1kb) | 47472 49819 2348 + WBGene00044345 Y48G1C.12 0

| 67972 68135 164 * 164 68030 40 8.94 2.98 7.34 Distal Intergenic | 71425 81063 9639 + WBGene00000812 Y48G1C.2b.2 -3453
| 70101 70701 601 * 601 70314 77 27.79 4.78 25.77  Promoter (1-2kb) | 71425 81063 9639 + WBGene00000812 Y48G1C.2b.2 -1324
| 91707 91952 246 * 246 91886 33 5.56 2.41 4.11 Promoter (<=1kb) | 91404 92877 1474 + WBGene00021682 Y48G1C.9.1 548

| 96148 96732 585 * 585 96498 56 18.82 4.35 16.97 Promoter (1-2kb) | 94834 95367 534 - WBGene00189949 Y48G1C.13 -1365



ChlPseeker

Histogram of TSS_distance
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ChlPseeker
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ChlPseeker
Density plotting

promoter <- getPromoters(TranscriptDb=txdb, upstream=3000, downstream=3000)
tagMatrix <- getTagMatrix(peak, weightCol=NULL, windows=promoter)
tagHeatmap(tagMatrix, xlim=c(-3000, 3000), color="red")

plotAvgProf(tagMatrix, xlim=c(-3000, 3000), xlab="Genomic Region (5'->3')", ylab = "Read Count Frequency")
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ngsplot
Density plotting

ngs.plot.r -G genome -R region -C [cov | config]file -O name [Options]
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ChIPseeker
GO categories

ensemblID<- as.list(org.Ce.egENSEMBL2EG)
ensemblID_subset<-ensemblID [unique(as.data.frame(peakAnno)Sgeneld)]
entrez_ID<-matrix(unlist(ensemblID_subset),ncol=1,byrow=TRUE)
gene<-as.vector(entrez_ID)

ego<-enrichGO(gene,organism ="worm", ont = "MF", pvalueCutoff = 0.01,pAdjustMethod = "BH",qvalueCutoff = 0.05, minGSSize = 5, readable = TRUE)

> head {summary (ego) ,n=3)

ID Description GeneRatio BgRatio pvalue p-adjust gvalue
GC:0003674 GO:0003674 molecular function 2172/2172 6566/9650 0.000000e+00 0.000000e+00 0.000000e+00
FC:0005488 GO:0005488 binding 1591/2172 4041/9630 2.930749%=-252 4,550236=-250 1.3615934e-250
F0:0043167 GD:0043167 ion binding 911/2172 2258/9680 2.054887e-110 2.143912e-108 &£.416%9542-109

GO:0003674 CELE_Fl?CE.QHCOEDE.éfczaGl.1ﬂfrab—11.1fztf—3fﬂ53D5.EprD—ZICELE_Rllg.5fhaf—4fac5—13fY65343R.5;
GO:0005488
GO:0043167
Count
GO:0003674 2172
GO:0005488 1591
GO:0043167 911

ID Description GeneRatio BgRatio pvalue p.adjust gvalue genelD
GO0:0003674 GO0:0003674 molecular_function 2172/2172 6566/9690 0 0 0 p-11/unc-108/guk-1/hcp
G0:0005488 G0:0005488 binding 1591/2172 4041/9690 2.91E-252 4.55E-250 1.36E-250  1p-1/chd-7/W09C3.4/let-
G0:0043167 G0:0043167 ion binding 911/2172 2258/9690 2.05E-110 2.14E-108 6.42E-109  rp-1/drh-3/pck-2/nmy-2,
G0:0097159 G0:0097159 organic cyclic compound binding 902/2172 2236/9690 6.72E-109 5.26E-107 1.57E-107  a-1/prg-1/drh-3/pck-2/n
GO0:1901363 GO0:1901363 heterocyclic compound binding 897/2172 2229/9690 2.57E-107 1.61E-105 4.81E-106  -1/prg-1/drh-3/pck-2/nn
GO0:0005515 GO0:0005515 protein binding 601/2172 1253/9690 1.75E-103 9.13E-102 2.73E-102 ab-5/ppfr-1/skr-1/klp-16
G0:0003824 G0:0003824 catalytic activity 999/2172 2709/9690 2.23E-94 9.98E-93 2.99E-93 'bli-4/gld-2/acdh-3/cdc-2
G0:0036094 G0:0036094 small molecule binding 502/2172 1119/9690 2.12E-71 8.31E-70 2.49E-70 5/CELE_Y106G6D.7/csnk-:
G0:0000166 G0:0000166 nucleotide binding 485/2172 1085/9690 4.75E-68 1.49E-66 4.45E-67 Y106G6D.7/csnk-1/wts-1
GO0:1901265 GO0:1901265 nucleoside phosphate binding 485/2172 1085/9690 4.75E-68 1.49E-66 4.45E-67 Y106G6D.7/csnk-1/wts-1

GO0:0043168 GO0:0043168 anion binding 477/2172 1071/9690 3.65E-66 1.04E-64 3.11E-65 '/ndk-1/C34B2.6/kin-3/BI

Count
2172
1591

911
902
897
601
999
502
485
485
477
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Motif analysis

meme <input.fa> [optional arguments]

[-h]
[-0 <output dir>]

[-0oc <output dir>x]

[-text]

[-dna]

[-protein]

[-mod ocops | zoops|anr]
[-nmotifs <nmotifs>]
[-evD <ev>]

[-nsites <s3ites>]
[-minsites <minsites>]
[-maxsites <maxsites>]
[-wnsites <wnsites>]
[-w <wW>]

[-minw <minw>]

[-maxw <maxw>]
[-nomatrim]

[-wg <wWg>]

[-w2s <wW=>]

[ -noendgap=]
[-bfile <bfile>]
[-revcomp]
[-pal]

print this message

name of directory for output files will not
replace existing directory

name of directory for output files will
replace existing directory

output in text format (default is HITML)
sequences use DHA alphabet

sequences use protein alphabet
distribution of motifs

maximum number of motifs to find

stop if motif E-wvalue greater than <evt>
number of sites for each motif

minimum number of sites for each motif
maximum number of =ite=s for each motif
weight on expected number of sites

motif width

minumum motif width

maximum motif width

do not adjust motif width using multiple
alignments

gap opening cost for multiple alignments
gap extension cost for multiple alignments
do not count end gaps in multiple alignments
name of background Markov model file

allow =ite=s on + or - DNA =trand=s

force palindromes (reguires -dna)

MEME (http://meme.sdsc.edu/meme/cgi-bin/meme.cgi)




DISCOVERED MOTIFS

Motif Overview

Motif 1

Motif 2

Motif 3

Motif 4

Motif 5

Motif &

Motif 7

Motif 8

Motif 9

Motif 10
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