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Slides and Example data sets available for download at:
http://anil.cchmc.org/dhc.html

Workshop Evaluation: Please provide your valuable feedback
on the evaluation sheet provided along with the hand-outs

This workshop is about the analysis of transcriptome and
does not cover microarray data analysis

Contact Huan Xu (huan.xu@cchmc.org for GeneSpring related
guestions or microarray data analysis

All the applications/servers/databases used in this workshop

are free for academic-use. Applications that are not free for
use (e.g. Ingenuity Pathway Analysis, Matinspector, etc.) are
not covered here. However, we have licensed access to both

of these and please contact us if you are interested in using
them.
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| have a list of co-expressed mRNAs (Transcriptome)....
Now what?

1. Identify putative shared 2. ldentify the underlying

regulatory elements biological theme

* Known transcription e Gene Ontology
factor binding sites e Pathways
(TFBS) * Phenotype/Disease
* Conserved Association
* Non-conserved * Protein Domains

* Unknown TFBS or * Protein Interactions
Novel motifs * Expression in other
* Conserved tissues/experiments
* Non-conserved * Drug targets

* MicroRNAs * Literature co-citation...
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| have a list of co-expressed mRNAs (Transcriptome)....
| want to find the shared cis-elements — Known and Novel

3 Known transcription factor binding sites (TFBS)
< Conserved

« oPOSSUM
. DiRE 1. Each of these applications
. support different forms of
< Non-conserved input. Very few support
e Pscan probeset IDs.
: 2. Red Font: Input
. Matlnspector (*Licensed) ed TOnt. TPUL Sequente
_ required; Do not support
J UnknOwn TFEBS or NOVEI m0t|f5 gene symbols, gene IDs, or
2 Conserved accession numbers. The
advantage is you can use
oPOSSUM them for scanning sequences
 Weeder-H from any species.
< Non-conserved 3. *Licensed software: We have
. MEME access to the licensed version.

« Weeder



| have a list of co-expressed mRNAs (Transcriptome)....
| want to find the shared cis-elements — Known and Novel

J Known transcription factor binding sites (TFBS)
% Conserved
« 0oPOSSUM
» DIRE
%+ Non-conserved
» Pscan )
- Matlnspector (*Licensed)
d Unknown TFBS or Novel motifs
% Conserved
« oPOSSUM
« Weeder-H
%+ Non-conserved
 MEME
« Weeder




oPOSSUM (http://www.cisreg.ca/oPOSSUM)

OPOSSUM sbout | Contac

Wwelcome to oPOSSUM

oP25S5UM 15 a web-based system for the detection of over-represented transcription factor binding
sites 1n the promoters of sets of genes,
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HurmarzSingle Site Analysis (SSAis designed to detect over-represented conserved

single sites in human and mMoUse genes.

Reference: Ho Sul, & &, (2005), oPOSSUM: Identification of over-represented transcription factor
binding sites in co-expressed genes, MA8, 330100 3154-64, PMID: 15933209
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Hurmar.Combination Site Analysis (CS5 lfiderutifiez aver-represented combinations of

conserved transcription tactor hinding sites in sets of human and mouse genes.

Supports
human and
mouse

Reference: Huang, 5., Fulton, O, et &', (20068, Identification of over-represented combinations of
transcription factor binding sites in sets of co-expressed genes, In Advances in Bloinformatics and
Cormputational Biology, Vol 3. Impenal College Press, London, Uk, 247-56. PDF,

Worm S5A Enter ==

Worm Single Site Analysis (S5A) identifies over-represented conserved transcription
f_ factar binding sites in sets of &, elegans and <. briggsae gehes.,
i

Yedst S5A Enter ==

Yeast Single Site Analysis (554) identifies over-represented transcription factor binding
sites in sets of 5. cerevisize genes. Phylogenetic footprinting has not been used far

1;& yeast,




oPOSSUM (http://www.cisreg.ca/oPOSSUM)

Select Analysis Parameters

Disadvantage:
STEP 1: Enter a list of co-expressed genes_[Supports either

human or mouse
Species:
':E:' hurnan ':::.-:' mouse
Gene ID type:
O Ensemtbl O HUGO MEI Sumbalfalias O FefSeq

*) paste gene I0s;
[ lze sample genes H Clear ]

only

) OR upload a file containing a list of gene 1dentifiers:
Browse...




oPOSSUM (http://www.cisreg.ca/oPOSSUM)

STEP 2: Select transcription factor binding site matrices

JASPAR CORE Profiles

O all profiles with a minimum specificity of | bits (rmin. 8 bits)

The JASPAR PHYLOFACTS database consists
of 174 profiles that were extracted from
phylogenetically conserved gene upstream
elements. They are a mix of known and as of
vet undefined motifs.

Arnt-Ahr
ARRID0 When should it be used?

Athb-1 They are useful when one expects that other

: factors might determine promoter
JASPAR PhyloFACTS Profilesf o/ cteristics and/or tissue specificity.

O oall profiles with a minimum specificity of |5 bits (rmin. 8 bits)




oPOSSUM (http://www.cisreg.ca/oPOSSUM)

STEP 3: Select parameters

Level of conservation:
Top 10% ot conserved reqions (min. conservation f0%) w

Matrix match threshold:
Ol w2

Smount of ynstream S downstream sequence:

SA00 2000w

SLIMINEE O FE '5|:I|EI'5.":

* Top | 10 % | results

) OR only results with Z-score >= |10 * | and Fisher score <= (007 #

Sart results by
() Z-score [*IFisher scaore

Press the Submit button to perform the analysis or Reset to reset the analy
ceconds to a minute or more to perform. Please be patient.,

[ Submit ” Feset J




oPOSSUM (http://www.cisreg.ca/oPOSSUM)

oPOSSUM Analysis
a I I}I‘ 5 I 5 RES LI Its TF Background Background Target USIGES Background Background Target Target Fisher
TF TF Class Supergroup IC . gene . gene . . Z-score
gene hits non-hits gene hits non-hits TFES hits TFBS rate TFBS hits | TFBS rate SCOre
Selected Parameters HMF1A4 HOMEC vertebrate 15,548 1466 13684 g 7 1860 0.0021 a 0.0136 22.69 2.692e-05
SRY HMG vertebrate 9,193 g624 6526 13 z 34149 0.0245 33 0.0361 6,567 1.552e-02
Conservation level: Top 10% of cond Fos bZIF vertebrate 10,670 7001 5149 11 4 16086 0.0104 16 0.0155 4,583 3.175e-02
Matri tch ] 0% HLF bZIF vertebrate 11,147 3376 11774 7 g 5014 0,004 5 2 0.0131 10,72 3.196e-02
atris match score. Foxgl FORKHEAD | vertebrate 14,070 3533 11617 7 g 6047 0.0054 a 0.0120 §.207 4,026e-02
Upstream sequence length: 2000 Mk H3-1 HOMED vertebrate 11.127 5391 9759 g & 12155 0,0069 13 0.0110 4,548 4 .696e-02
Downstream sequence length: zooo FOXD1 FORKHEAD | vertebrate 11.926 5516 9634 [} 6 11145 0.0072 15 0.0146 7.875 5.417e-02
. Pdxl HOMED vertebrate 9,040 9539 5251 13 z 54032 0.0261 47 0.0342 4,571 6.515e-02
Number of genes submitted: =21 == ==
: Cebpa bZIF vertebrate 9.187 5863 9287 [} 6 12176 0.0115 14 0.0204 7.71 7.844e-02
Number of genes included: 13 Mkx2-5 HOMED vertebrate 8,270 10169 495 13 2 59121 0.0333 52 0.0442 S46| 8.496e-02
MNumber of genes excluded: = . . .
g Download as a tab delimited text e (results will be kept on the server for 3 days after analfsis)
Target Genes

Analyzedf125e 250 2158 259 23832 335 2272 462 1571 5105 229 325 2168 2244 50532
Excluded:l5z¢5 1558 125 3240 23327 5004

Genes Containing Conserved HNF1A Binding Sites:
Gene ID Ensembl ID Chr Strand TSS Promoter Start Promoter End TFBS Sequence TFBS Start TFBS Rel. Start TFBS End End TFBS Orientation TFBS Score
1356 ENSGOOOO0047 457 < -1 150422269 150420270 150424269 GETTAATETTTAAT 150421319 951 150421332 938 1 15,334
350 ENSGO00000D1583 17 -1 E1655974 561653975 E1657974 GATTAATGETTTAAS 61656032 -58 61656045 -71 -1 13,479
3273 ENSGOOO00113905 < 1 1872664587 1878644587 187265486 TETAAATGATTAGT 187866344 -142 187866357 -130 -1 9,708
1571 ENSGOO0O0130649 10 1 135190857 1351585857 135192856 GGTTTATTATTASC 135190745 -112 135190758 -99 -1 14,409
5105 ENSGOOO00124253 20 1 SSS569543 SSS67543 SSST1542 AGATAATCATTGAA SSSE9396 -147 55569409 -134 -1 9,903
325 ENSGOO000132703 1 1 157824239 157822239 157825284 AGTTATTTATTAGA 157824079 -160 157824092 -147 -1 12,759
2168 ENSGOO00D01G63586 2 -1 88208693 88206694 88210693 AGTTAATGSTTTGAA 8208792 -99  §S20S85805 -11z -1 12,830
2244 ENSGOOOO0D1IF1IS564 4 1 155703596 155701596 155705595 AGTTAATATTTAAT 155703524 -72 155703537 -59 -1 14,863
gEEEEEEEEEEEEEEEEEEEEEF
m Download as a tab delimited text file :
o
EEEEEEEEEEEEEEEEEnnnn®
Genes Containing Conserved SRY Binding Sites: N
Gene ID Ensembl ID Chr Strand T55 Promoter Start Promoter End TFBS Sequence TFBS Start TFBS Rel. Start TFBS End TFBS Rel. End TFBS Orientation TFBS Score
1336 ENSGO000D04745F 3 -1 150422269 150420270 150424269 TTASACATT 150421323 Q947 1504213231 939 -1 6,961
150422269 150420270 150424269 TEACACAAT 150422361 -92 150422369 -100 1 F.793
150422269 150420270 150424269 TAREAC S, 150423255 -986 150423263 -394 -1 2.474
330 ENSGOO0DD0091583 17 -1 61655974 61653975 61657974 TAATATAAT 61654150 1825 61654158 1517 i S.862
al1e55974 616532975 51657974 FURRR R T B R, 51654256 1719 cleSd4264 1711 -1 2,914
2158 ENSGO0O0DD0D1I01981 A 138440561 138438561 138442560 TTiEEAC AR 138441494 2934 138441502 Q42 i 6,016
383 ENSGO0D0D0OD118520 1) 1321936059 13231934059 1319322058 ATGARTAAT 1319353824 -235 131935832 -227 1 5,863
3273 EMSGO0D00D113905 3 1837866427 187864487 187868486 TTAATCAAT 187866435 -52 187866443 -44 8. 773
462 ENMSGO0O0DD0D117601 i -1 172153139 172151140 172155139 T T ARG AR 172153193 -34 172153201 G2 5,779
172153139 172151140 172155139 TTASSC AT 1721532216 =77 172153224 -25 -1 F.o440
1571 ENSGO0O0D0130649 i0 i 135190857 135188857 135192856 SAAMATAAT 135188983 -1874 135188991 -1866 -1 2.003
1251902857 1351828857 135192856 GoTAATAAT 1325120745 -112 1325190753 -104 1 B, 366
135200555 135198555 135202554 TARSACATT 135199099 -1456 135199107 -1448 -1 6,342
2105 ENSGO000D124253 20 1 55559542 555675242 55571542 TR A Bun, 55569204 -2329 25569212 -221 1 2.214
90069543 95567543 95571542 ATTAACAATC 55569381 -162 ao0069389 -154 i 6,352
229 EMSGO0D00D136ET2 =] -1 103237926 103235927 103239926 TCTCACAAT 103237073 854 103237081 246 1 5,965
1032227926 102235927 1022329926 ST AT Aun, 102227407 220 1032327415 21z 1 7,324




Genes Containing Conserved HNF1A Binding Sites:

Gene ID Ensembl ID Chr Strand TSS Promoter Start Promoter Endj TFBS Sequence §TFBS Start § TFBS Rel. Start JTFBS End TFBS Rel. End TFBS Orientation TFBS Score
1356 ENSGOOO0D0D47457 3 -1 150422269 150420270 1504242690 GETTAATSTTTAAT | 150421319 150421332 938 1 15,334
350 ENSGOOO0DO91583 17 -1 61655974 61653975 616579740 GETTAATETTTAAG 61656032 61656045 -71 -1 13,479
3273 ENSGOOOD0113905 3 1 187866487 157864457 157865406 TETAAATGATTAGT | 187866344 187866357 -130 -1 9,708
1571 ENSGOOODD130649 10 1 135190857 135188857 135192856 GETTTATTATTAGC 135190745 135190758 99 -1 14,409
5105 ENSGOOODD124253 20 1 55569543 55567543 55571542 AGATAATCATTGEAA 55569396 SS5569409 -134 -1 9,903
325 ENSGOOOD0132703 1 1 157524239 1578222349 157525284 AGTTATTTATTAGA 157824074 157524092 -147 -1 12,759
2168 ENSGOODDD163586 2 2 -1 88208693 25206694 58210693 AGTTAATGTTTGAA 8208792 28208805 -112 -1 12,830
2244 ENSGOOO0D17 1564 1 155703596 155701596 1557055950 AGTTAATATTTAAT 155703524 155703537 -549 -1 14,863
Download as a tab delimited text file
Genes Containing Conserved SRY Binding Sites: N
Gene ID Ensembl ID Chr Strand TSS Promoter Start Promoter End TFBS Sequence TFBS Start TFBS Rel. Start TFBS End TFBS Rel. End TFBS Orientation TFBS Score
ENSGODDODD3F 457 150422269 150420270 150424269 TTAAACATT 150421323 150421331
150422269 150420270 150424269 TGEACACAAT 150422361 150422369
150422269 150420270 150424269 TAAAACAAA 150423255 150423263
350 ENSGOD000091583 17 -1 61655974 61653975 61657374 TaAATATAAT 561654150 1825 61654158 1817 1 5,862
61655974 61653975 61657974 PP AT AR 61654256 1719 61654264 1711 -1 2,914
2158 ENSGO0000101981 i 138440561 138438561 138442560 TTGEEACAAA 138441494 934 138441502 9437 6,016
383 ENSGO000OD118520 & 131936059 131934059 131938058 ATGAATAAT 131935824 -235 131935832 227 5,865
3273 ENSGOD000113905 3 187866487 187864487 127868436 TTAATCAAT 187866435 -52 187366443 -44 2,775
462 ENSGO0000117601 1 -1 172153139 172151140 172155139 TTAAGTAAA 172153193 -54 172153201 62 1 5. 779
172153139 172151140 172155139 TTAAACAAS 172153216 -77 172153224 -85 -1 7.440

3105

2210

EMNSGOODO01Z0649

EMSGOODOO124253

EMNSGOODOD1ZGEFZ

20

135190357
135120857

0[]
S5569543
20369343

103237926
10323237926

1351823857
135188857

S55e7F543
20367343
103233927
10323235927

135132856
135132856

n
25571542
22371342

103239926
103239926

GASSATAAT
GCTAATAAT

GTACAC AN
ATTAACAAC
TCTCZACAAT
GTARAT AN

13513282923
135130745

255e9204
20369381
103227073
10323237407

1351829921
135120753

25569212
209369389
103z237081
103237415

2,214
£, 222
&, 763
7,234




oPOSSUM (http://www.gisreg.ca/oPOSSUM)

Select Custom Analysis Parameters

STEP la: Enter a list of co-expressed genes

Species:

'G:'human ':::'rnn:MUEE %

Gene ID type:
':::'Eniernl:-l ':::'HLIGC-.-"MGI Sumbolfalias ':::'REFSeq ':E:'Entrez Sene

® paste gene IDs (max, 1000 genes):

| | lse sample genes || Clear |

258
S265
350
335
335
1553

) OR upload a file containing a list of gene identifiers:

| Browse.. |

STEP 1b: Enter a background list of genes

) Use background set of 1000 random genes
) OR Paste background gene IDs (max. 1000 genes):

Clear

1231
1231
1505
125
10551

0 OR upload a file containing a list of gene identifiers:

Browse..

Human 554

‘IIIIIIIIIIIII

Human C5A4

WwWorm 554

Yeast 554

N
.

oPOSSUM Main | Home §

e LD ALY 51

4

..IIIIIIIIIIIII“

Custom Anal 5i§| Download &PI | Download DB

oPOSSUM Analysis

TF TF Class
HMF1 4 HOMED
HLF bZIP
Mk=a-1 HOMED
Bapxl HOMEOD
Lhx3 HOMED
Pdxl HOMED
SRY HM
Pk 2-5 HOMEOD
Fo=I1 FORKHEAD
RORA 1 pecepron

TF

Supergroup

vertebrate
vertebrate
vertebrate
vartebrate
vertebrate
vertebrate
vertebrate
vartebrate
vertebrate

vertebrate

15.545
11.147
11.127
g.542
12.941
2.040
9,193
g.270
13.1583

13.190

Background
gene hits

B L I e IR B N PV I R

[y

Background
gene
non-hits

10
1

B [ N O s T I s I o

[y
L]

Target
gene hits

I 15 15 e |5
WS ¥ T N R (VI I [ I o R Y R RN I T ]

Target
gene
non-hits

L e T L S By I B |

[y
[

Background
TFBS hits

LAy BN R R ol

k]
26
28

Background
TFBS rate
0.0025
0.0021
0.0037
0.0079
0.0079
0.0295
0.0410
0.0344
0.0165

0.0015

Target Target
TFEBS hits TFBS rate

3 0.0136
] 0.0131
13 0.0110
20 0.0218
11 0.0120
47 0.0342
a3 0.0361
52 0.0442
17 0.0248
5 0.0061

Z-sCOre

20.32
£1.635
10.95
14.26
4,173
2,933
-2.303
4,565
5.555

9233

Fisher
sCOre

2426e-02
4.9435e-02
1.042e-01
1.286e-01
1.775e-01
1.526e-01
1.526e-01
1.526e-01
21472e-01

£.73%e-01




Exercise 1: Use oPOSSUM to find shared conserved cis-

elements in a group of co-expressed genes

1. Download the example dataset (file “Example-Set-1.xls” - rt.
click and “save as” from http://anil.cchmc.org/dhc.html

2. Copy 20 or 25 gene IDs from the downloaded file and use them
for oPOSSUM analysis

oPOSSUM Summary:
. For conserved common cis-elements in a group of genes

1
2. Supports human or mouse only

3. Uses JASPAR matrices only which are not exhaustive

4. Options to select the regions (max. 10 kb flanking region)
5

. Results indicate the TFBSs’ positions relative to the TSS and
the coordinates are from the current genome assembly

. Supports selection of background set

. Does not support upload of your sequences; Input should be
standard gene symbols or IDs or accession numbers




oPOSSUM Summary:

4. Options to select the regions (max. 10 kb flanking region)

DiRE (http://dire.dcode.org/)

DiR

Digtant Regulatory ©Clementg of co-regulated genesg

Home Details Qutput example Screenshots Return to submitted joh... Citing DIRE Contact us

April 30, 2008. The DIRE tool operates with new ECRE Browser alignments nowe. It is also possible to run DiRE on human cho18), mouse (mm4), and rat (rm4) genomes.

hitpidire. doode.args

job ID: 09260910381523049

22 signal genes; 100 backaround genes

ldentifying distant regulatory elements...
parameter optimization: gz8

Co-regulated genes: : Background (control) genes: :
Qnﬂyirﬂi gaﬁte.uene names (or accession numbers) (example) : Select the source of background genes: : Automatic status update svery 3 seconds,
m | AlBFP | s n E} random set of 1|:||:| W | [enes n Click here to manually refrash the page.
o |SERPINAY  m | ERULE SR A -
m APOH - - O copy and paste backgraund genes -
m AFOA1 ] ] ]
AFPOA
: CYPZLE : : : Request|D...
m CYPZE1 g = larget elements: o | 0926091 006373607
mAeR . m m perm link: hitp:iidire.deode orgi?id=0926091006373607
= | P - " ®top 3ECRs + promoter ECRs [defaul] -
o [HP . s OUTRECRs + promoter ECRs -
: EEE;.W : : © promater ECRs only : 68 Potential Regulatory Elements... @
m [HES - SAEEEEEEEEEEEEEEEEEEENR intergenic 40 (59%) |
] :::QGE ] arormoter 10 (15%) h"
m 2 n ¥ utr 12 (18%) T T
4 I EEEER iftramn 5 {9%} SR
Gene annotation: | Gene symbols (GATAZ, PA=A, et W
Genome: | human (hg18) Detailed description of requlatory elements Chromozomal distribution
#  Transcription Factor Qccurrence Immrtﬂncel m n tabulated textual format)
1 MRSF 14.29% 0.36786
2 WhAF 10.00% 0.34781 . .
3 HSE3 2 BR% 028571 Candidate Transcriptjon Factors... @
4 17.14% 0.27740 10 top TFs
: i nIEEh Liiod oOCCuImrence impnrtance
6 IRF7 5.71% 0.19643 205 a 0 0.1 0.2 03 04
7T RUSH1A 58.71% 0.19643 I NRESE
9 R 8.71% 0.1 7661 B 000 0 0 | YY1
T
10 HMGIY 11.43% 016571  E— AL
11 CDP 8.57 % 0.16286 |, EUSHTA
EETS T
12 LHR 5.71% 016161 — ERE
13 POUGBF1 5.71% 015732 EES HMGIY
14 PPARG 15.71% 015714
15 CEBP 21.43% 0.15000 -
16 STAT 11.43% 0.14857 —
z  Regulatory element Tvpe Wi Score Locus Gene Candidate transcription factor binding sites {relative posttions)
. i : : _ ] 18 HEST1 (711 MEF 20108 MEXZZ(1 600 ATATATEL AFP1(1 66 LHE3(166) TEL2(216) HES1(Z240)
1 chrl1a7799292-187799916  intergenic 11.860 chr1 14877 72437-1457 9486451 APCS E2F1DP1(258) MYOD(265) HENT(301) HMBIY(344) CREBP1 CJUNI44E) Y1 (611) COPE11)
2 chrl1arg3a2iv4- 1878323321 promoter 1327 chrl 14877 72437-1457 9486451 APCS 4 AREBGB(RD) TEXA(62) CHX1003659) TEXA(520
3 chrl1a78323477-15878323620 promoter 0.843 chrl 14877 72437-1457 9486451 APCS Ju ARPIOI 2 LEF1(20) ChAF(S3)
4 chr1:187823967-1587824176 promoter B.780 chr1: 1677 72437-157948651 APCS Bu BTATIED RORAZ{TE) PPARATE) L¥RB2) ER(E3) PPARASD) LXRE_DR4(83) HMF1{117)

390 PARZEE) STATI(ES) OSFZ(106) PEBF{O7) AMLT(107) RFA1(240) MEMLUIET (396)
Tal IRAETAITE 2r398y CHOPA0 T Yy a0 GeTa e SRR Gl O 1 RESE FRA )




DiRE (http://dire.dcode.org/)

|-k

L L L

Requlatory element
chr1:157799292-15779991 6

chrl 1578227 74-147823321
chrl 15782547 7-157823620
chrl 157823867-1578241 76

Tvpe £ Score Locus

intergenic 11.860

1.327
0.843
£.780

promaoter
promaoter
promaoter

chrl 18777 2457-157948651

chrl 1877 72457-157948651
chrl 1877 72457-1579486051
chrl 16777 2457-1579486R51

Gene
APCS

APCS
APCE
APCE

Candidate transcription factor hinding sites {relative positions)

192 HEST(71) MEF201 05) MEXZ220160) ATATACTEAY AFP1(166) LHX30166) TELZ2(216) HES1(240)
EZF1DP1 {259 MY QD{265) HEMT(201) HMGR(344) CREBP1 CJUN446) YY1 (611) COPET1)

4w AREBEB(E0) TEXS(EZ) CHA10(365) TB=E(520)
2n ARPIOZ) LEFT 200 CMWAFS3)
B BTATIRZ) RORAZITE) PPARACTE) LYR(BZ) ER(B3) PPARAR D) LuRE_DRAESE) HMF1(117)

39 PARZ(EE) STATS(6E) OSFZC106) PEBP{TO7) AMLT(107) RFEA1(240) MFMLUE1 (396)
Tal IRAETAITE 239y CHOPAN T Yy a0 EeTa 1A SRR 1Sl O R RESE IR AT

ECR-Browser (http://ecrbrowser.dcode.org/)

ECE Browser on Human {hg1 8)

hitpefecrbroweser.deode.ard

B25 hps fgene ar position (chetd:from-to)
ECH ECH Layer Coordinate ¥ = , ]
Parameters: Graph  length  similarity  height system E QEE | chri: 157749292 15??99915
change] I 0 T e i | GENOME ALIGNMENT: Align your seguence to a genome
DIRE r&gulam? element prediction (score=11 860
4 HEST ERMEFZ ol M 22 4 TEL? A EF1DP1 A HMGIY 4 CREEEP1CIUN L Nl

e ATATA il HE 51 dipHEMN1 a4 COP n

4 AFF1 ol 1Y O

o | HX3

Refseq Genes .

100%
fr2 .
&50%
100%:
galzal3 bl
a0% :
100%
xenTro2 @' 4
50%
100%
monDaomd a 4
0%
100%

canFamz
R e - -

100%
mm2

a0%

100%
rheMac?
509%

300
EMSEMBL Genes

UCSC Known Genes

RefSeq Genes

GMNF Expression Atlas 2

SMFs

(300 !

X Mexxx <+

Irs 10908734




Exercise 2: Use DIRE to find shared conserved cis-

elements in a group of co-expressed genes

Use the same example dataset (downloaded file “Example-Set-
1.xls”) and identify putative distant regulatory regions using DIRE

DIiRE Summary:

1.

2l ol ol 2

4

DiRE's unique feature is the detection of conserved REs outside of proximal
promoter regions, as it takes advantage of the full gene locus to conduct the
search.

Supports human, mouse, and rat

Uses TRANSFAC matrices which are more exhaustive than JASPAR matrices
Limited options to select the regions for scanning

Results indicate the context (promoter, intronic, or UTR, etc.) and the
coordinates are from the current genome assembly

Supports selection of background set

Does not support upload of your sequences; Input should be standard gene
symbols or IDs or accession numbers

Connects to genome browser




Pscan (http://159.149.109.9/pscan)

Insert Gene/Sequence ID list: (help) Psca“

Select Organism:  [Homo sapiens

Select Region: AR +5]

Jaspar @
Jaspar_Fam O
Transfac O
User Defined O

| Funl | I lndo changes J I Feszetl J

Select
Cescriptors:

Hez=zages

u*“’== ., a Bioinformatics
o w oL B = Evolution
i .i:r I:: _ _E 14 Fl'j
S e c COmparative
: : N A= ':\|b GeMNomics

Pscan Web Interface

Use the input form on the left to setup
your query. The results will be displayed
in this window.

If wou need HELP please click here.

Source:
Download Fscan source code

Reference:

F.Zambelll, 5. FPesaole, G Faves

Fscan: Finding Owver-represented
Tran=scription Factor Binding Site Motifs in
Seguences from Co-Fegulated or
Co-Expressed Genes,

Nucleio Acids Research 20049 37(\VWeb Server
ISsUe ) W2 TS

Contacts:
giulio. pavesi@unimi it
federico. zambelliiggunimi it

Sample data

List of MY T target genes. MY Cxx indicates that
¥ percent of the genes in the list are MYC
targets, while the others are random genes
added to the set to assess the performance of
the algorithim.

MYC100 MYCS0 MYC80 MYCT5 MYC6&5
MY C55

List of WNFKB target genes, collected from
literature. MFKB<< should be read as in the
MAYC dataset.

MFKBE100 NFKB30 NFKBE20 NFKETO NFKE&0O
NFKB50 NFkE40

List of MEF1 target genes. NEFx should be
read as in the MYC dataset. Use the NREF1
rmatrix with the link provided below to test these
datasets (save the matrix as a text file).

MRF1_100 NEF1_3S0 NEF1_80 NERF1_70
MRF1_&0 NRF1_50 NRF1_40

MEF1 Matrix




Pscan (http://159.149.109.9/pscan)

Insert Gene/Sequence ID list: (help) "c‘

HM_O0e4035 e
HM_00e41%5

HM_ 006439
HM_ 006475

HM_ 001285
HM_ 000665

HM_000667

HM_ 000669
HM_00066S

Select Organism:

Homo sapiens W

Select Region: _AE[ +50

Jaspar @
Select Jaspar_Fam
Descriptors: Transfac O

User Defined O

[ Funl ] [ nda changes ] [ Fesetl ]

Hez=zages M

B (out of 84) gene ID({=) not found:
HM 1382198

HM_ 135299
HM 0:441c

XM 936565
£M_941953

M 950062

WMorking on 78 gene promoteri(s) . W

select Urganism:

, Homo sapiens
select Region: kus rnuanfulus
Human and kMousze
Drosophila melanogaster
Select Arabidopsis thaliana
Lescriptors: Saccharomyces cerevisiae

Jaspar
Jaspar_Fam O
Transtac O
ser Definaed O




Pscan (http://159.149.109.9/pscan)

View Text Hesults

97 TF profiles used

Matrix Name P-value

T16F 1.559074e-05
Foxas 0000274075
FL=L 00006527034
WEF 248 0000637227
Hand1-Tcrels 000697277
Mobox 0000730445
F O 0000504377
FPBEX1 N0 1242224
akF 0. 0INZ4dBd Y
Evil 0.001712255
TEADT 0.002125308
Lind 000303455
Foxg | 000325502
P 000458645
Lis U.0052 7407
k-1 000550562
MEILS 000642615
EEL 000655234
Faxb 0007625043
Foxda 00077 6e63T
HME 1A, 0007533845
Cebpa 000920316

O O09A00499

M

Matrix Info

N

fl 004 7

Bame

Foxai

Class

[+  FORKHEAD

Species

Rattus norvegicus

Inf. Content

12.43

SuperGroup

werehrate

Frofein AcCc.

P3218%

Twpe

COMPILED

FrID

8139574

Repart
CCCUMTENCES

Gol

MAOO47T

1

2

b
S
d
1

4

Sample Mean Score

0.975 0.95 0.95 0.9

4

Background Score Distribution

0.861

0.875 0.85 0.85 0.8

Sample Statistics

p-valle

0.000274079

Compare with... (using Welch's t-test) help

Bonferroni p-value

0.02655856643

fEan

Gol

fEan

0561172

atd Dew

atd Dew

0.0563177

SlZe

Size




Pscan (http://159.149.109.9/pscan)

Wi Text Results -
- NQ? TF profiles u:ed | l."."IlIEW TE}:.-I: F!ESI_-I”:S
| TEP | 1.59074e-08 |
| Foxa2 I 0.000274079 | MNa e score  Position Sequencea Stranc
| FOxL1 [ 0.000657034 |
[ MEF22 N | 0.000857227 | hals refGene M 0023345 0.93343 -197 CAATATTGATTT
| Hand1-Tcfe2a § 0 000697277 |
i S Gmnois ] hglS refGene MW ODOGES 0082610 145 AAATATTGACTT
| Foxt | \ 0000804377 |
i RN hgl2 refGene MM ODE408 0051013 258 CTTTATTTACTT
SEE 0.00124647
— — N hglS refGene MW ODDGE7 0044204 34 ATTTATTTATTT
— -t halS refGens Hh OOOGOD 0939791 -428 ACTTGTTTGCTT
e e holS refGene MM 001033886 0.939791 -425 ACTTGTTTGCTT
e A holS refGene WM 199162 0933791 428 ACTTGTTTGCTT
e halS refGene Hh 021010 0035506 -261 GAGTATTTACTT
= o hgl2 refGene MM 133477 0032417 356 AAACATTTATTT
S m—— holS refGene MM 194435 0931745 -216 CTTTGTTTGTTT
s = hgl2 refGene MM 003381 00321745 216 CTTTGTTTSTTT
Matrix Info TA004T hgl2 refGene MM O0S602 0022637 143  GAATATTTACAT
Lo | MAOD4/ | 1]2]alal5]6|7]8h[10]11]12 hqlS refGene WM O04616 08222 56  ATCTGTTTACTT
| Mame | Foxa2 | Alg|11|a|o|1|o|gfO|9 o010
| Class ” L} FORKHEAD | cl| 7 3 3 1 1 0 0 g 1 5 (I e L 1 mndACn=c e T TTATTTAOATTT
| Species | Rattus norvegicus | Gls(1|1)]0j 00|68 /0]1)0 <
T|1(2]5 10 [16116(11]10 (8 1412 - - - -
LR RS Occurrences Position Distribution (score >=0.836)
LJFIET'GT'EILJ[:I vertehrate < 5
Frotein Acc. FPa2182
[ PMID I 8139574 6.861
Report — 0.975 0.95 0.925 0.9 0.875 0.85 0.825 0.8 O |_g] |_1ﬂﬂ -]5'] _'_.Iﬂﬂ |-Eﬂ -Eﬂﬂ
CICCUfrences - 35
£ >
Backgrnund Score Distribution
Sample Statistics Compare with... (using Welch's t-test) help Occurrences Score Distribution
p-walle 0000274079 hMean
| Bonferroni p-valug|| 0.026585663 | St D erel
| Mean I 0861172 | .
| Std Dev I 0.0563177 |
| Size I 60 |
2_
£ 4_
TATTTACTT
D_AT? - i oo~ @ o :u




Pscan (http://159.149.109.9/pscan)

Wiew Text Results
97 TF profiles Ned
Matrix Name
TEF | A\074e-03
FoxaZ 0.000%74079
F XL 1 0.0006 K034
MEF 2 0.000657X7
Hand1-Tcfe2a || 00006372
Mohoy 0.000790445
FOxXI 0.000804377
PEx1 0.00124224
SRF | 0.00124647
Evil 0.00128699
TEADT 0.00212538
Lhx3 0.00303459
| Foxgl | 0.00355502
Prr«2 0.00486451
Lhx3 0.00527407
MI43- 1 0.00590862
MFIL3 0.00642618
REL 0.00685234
Paxh 0.00765503
| Foxds | 000776631
HIME 14 0.00753359
Cebpa 0.00920516
| bl s i 0 N0GANNA0

>hgl8 refGene NM Q000088
>hgl8 refGene NM 058175
>hgl8 refGene NM 022844
>hgl8 refGene NM 002354
>hgl8 refGene NM 001937
>hgl8 refGene NM 207373
>hgl8 refGene NM 194435
>hgl8 refGene NM 001443
>hgl8 refGene NM 032413
>hgl8 refGene NM 013372
>hgl8 refGene NM 001613
>hgl8 refGene NM 001615
>hgl8 refGene NM 021010
>hgl8 refGene NM 000900
>hgl8 refGene NM 005603
>hgl8 refGene NM 199512
>hgl8 refGene NM 000090
>hgl8 refGene NM 003013
>hgl8 refGene NM QQO587
>hgl8 refGene NM 006274
>hgl8 refGene NM 002667
>hgl8 refGene NM 006418
>hal8 refGene NM 006439

LY
0
L
Y
J
—
1
—
g~
-
Y]
I

TF MNAME MATREIX ID Z SCORE P VALUE SAMPLE AVERAGE BACEGROUND AVERAGE SLMPLE DEVSTD SLAMPLE SIZE
TEP Maol0s S5.526Z5 1.59074e-035 0.53559494 0.53165811 O.049353175 (1N
Foxa:z Maoo4yY 3.45141 0O.000274079 0.536117E 0.336541 O.05831°77 (]N]
FOEL1 MAOO3S 3.£21012 0.000657034 0.913922 0.391392 0.0523769 G0
MEFZ A MAOOSZ  3.£20941 0.000657227 0.310217 o.77? 7574 0.0710495 G0
Handl-TocfeZa Migos:s 3.19051 0.0008697277 .59539:2 0.379315 O.0425231 Go
Nobhox Maolz25 3.15645 0O.000720445 0.3306891 0.53541073 O.0553916 (]N]
FOXI1 Maoo4= 3.15094 0O.0003043°77 0.355068 O0.3257603 0.08533533 (]N]

PBEX1 MAOOTO  3.0219%2 0.001=24:=2:zZ4 O.30z7a" 0.751376 0.043527 G0
aRF MaAOO3s 3.0z2072 0.001=24647 0.75391% 0.730766 O.0462137 &0
Ewil Miago2e 3.01105 0.001z2869%9 0.7631739 0.746615 O.0546341 (=]H]
TEAD] Maoo=e0n  2.353352 0.00212535 0.327634 O.3104946 O.0565313 (]N]
Lhx3 MAO134 2.7417 0.00303459 0.334837 0.304352 O.0633236 G0
Foxgl MAOO40O 2.63955 0.0035550:2 0.325721 0.30z2203 O.0522346 G0
Prrx: Magoov7s 2.58254 0.00436451 0.22434 0.392143 0.0897035 (=]H]

Lhx3 Mao13s5 £.554392 0.005z7407 0.7958641 0.773954 a.07o0454%7 (=]H]
NEX3-1 Midl=4 =.51437 0.005903562 0.353125 0.5329=214 O.0725452 (]N]
NFIL3 MAODOZS 2.45463 0.00642615 0.30459 0,733263 0.0663544 G0

REL MAO1O01 2.46092 0.00655234 0.3543 . 5639983 0.0500624 G0

Paxa Miaooes £2.42112 0.00765503 a.775947 O0.76663E O.0436411 (=]H]
Foxd3d Maoo41l =2.4171 0.0077e631 0.3578359 0.5337233 O.0a04465 (]N]
HNF1la Maoo4e =2.41362 0.007333559 0.720719 0.770294z O.06l15964 (]N]




Pscan (http://159.149.109.9/pscan)

Matrix Info

MAQO4T

| ID

MADDAT |

12

| Name

Foxa2 |

| Class

| l+ FORKHEAD |

| Species

| Rattus norvegicus |

| Inf. Content

1243 |

| SuperGroup

vertebrate |

| Pratein Acc.

P32182 |

| Type

COMPILED |

| PMID

8139574 |

Feport
DICCUMTENCES

Gol

£

Sample Mean Score

<
Background Score Distribution

Sample Statistics

Compare with... {using Welch's t-test) help

| p-value

| 0

000274079 |

| Mean ||

| Bonferrani p-value || 0

026585663 |

| Mean

0861172 |

| Std Dev

0.0563177 |

| Size

60 |

| Std Dev I
| Size ||

Matrix Info

MACO4T

| ID

MADD4T |

1|2

| Name

Foxa2 |

| Class

Lk

FORKHEAD |

| Species

I Rattus norvegicus |

| Inf. Content

1243 |

| SuperGroup

vertehrate |

| Pratein Acc.

P32182 |

[ Type

COMPILED |

| PMID

5139574 |

Feport
Cccurrences

ol

£

£
Background Score Distribution

Sample Statistics

Compare with... (using Welch's t-test) help

| p-value

I 0.000274079 |

| Mean

| Bonferrani p-value ||

0026585663 |

| Mean

0861172 |

| Std Dev

00563177 |

| Size

| Std Dev

| Size

Comparing different input gene sets.

1. Inthe detailed output for a given matrix, you can compare the results
obtained with the matrix on the gene set just submitted with the results the
matrix had produced on another gene set. The latter could be a "negative"
gene set (or vice versa ).

2. To perform the comparison, you have to fill in the "Compare with..." box fields
with mean, standard deviation and sample size values of the other analysis -
for the current one you can find them in the "Sample Data Statistics" box or in
the overall text output that can be downloaded from the main output page.

3. Warning: Make sure that the values you input are correct, and especially that
they were obtained by using the same matrix. Once you have clicked the
"Go!" button, an output window will pop up and report if either of the two
means is significantly higher than the other, together with a confidence p-
value computed with a Welch t-test.

Compare with... (using Weilch's t-test) help

Sample Statistics

0.815468 Mean 0.83
0.0541239
334

Go!

Std Dev

Size

Welch's t-test

Sample 1 Mean = 0.815468
Sample 2 Mean = 0.83

t -2.72829142951
453.764151261

Degrees of Freedom

Sample 2 is more
enriched than Sample 1
(this one) with a p-value
confidence of

0.003307




Exercise 3: Use Pscan to find shared cis-elements

(Transfac) in a group of co-expressed genes

1. Use the same example data set (downloaded file “Example-Set-
1.xls”) and find the enriched JASPAR and Transfac TFBS. How do

the outputs differ?

PScan Summary:
1. Pscan supports a variety of TFBS matrices (e.g. JASPAR, Transfac)

including user input matrix.

2. Supports human, mouse, drosophila, and yeast

Limited options to select the regions for scanning

4. Cannot select the background set although comparisons can be
computed

5. Does not support upload of your sequences; Input options are
very limited

6. Variety of user-friendly output formats including heat map view

e




| have a list of co-expressed mRNAs (Transcriptome)....
| want to find the shared cis-elements — Known and Novel

3 Known transcription factor binding sites (TFBS)
% Conserved
« 0oPOSSUM
» DIRE
<+ Non-conserved
* Pscan
- Matlnspector (*Licensed)
d Unknown TFBS or Novel motifs
< Conserved
- oPOSSUM
+ Weeder-H
“* Non-conserved
 MEME
« Weeder




oPOSSUM (http://www.cisreg.ca/oPOSSUM)

Select Analysis Parameters

STEP 1: Enter a list of co-expressed genes

Species:
':E:' hurman ':::.-:' mouse
Gene ID type:
O Ensemtbl O HUGO MEI Sumbalfalias O FefSeq

*) paste gene I0s;
[ lze sample genes H Clear ]

) OR upload a file containing a list of gene 1dentifiers:

Browse..




oPOSSUM (http://www.cisreg.ca/oPOSSUM)

STEP 2: Select transcription factor binding site matrices

JASPAR CORE Profiles

0 all profiles with a minimum specificity of |8 bits (rin. 8 bits)

' OR select by taxanamic supergraup: 1€ JASPAR PHYLOFACTS database consists
lant [ vertebrate - of 174 profiles that were extracted from

phylogenetically conserved gene upstream

' OR select specific profiles: elements. They are a mix of known and as of

AB14 - vet undefined motifs.

ACamous

o When should it be used?

At They are useful when one expects that other

Arnt-Ashr factors might determine promoter

ARRT characteristics and/or tissue specificity.

Athlo-T W

JASPAR PhyloFACTS Profiles

i*1 all profiles with a minimum specificity of |8 bits (rin. 8 bits)




oPOSSUM (http://www.cisreg.ca/oPOSSUM)

STEP 3: Select parameters

Level of conservation:
Top 10% ot conserved reqions (min. conservation f0%) w

Matrix match threshold:
Ol w2

Smount of ynstream S downstream sequence:

SA00 2000w

SLIMINEE O FE '5|:I|EI'5.":

* Top | 10 % | results

) OR only results with Z-score >= |10 * | and Fisher score <= (007 #

Sart results by
() Z-score [*IFisher scaore

Press the Submit button to perform the analysis or Reset to reset the analy
ceconds to a minute or more to perform. Please be patient.,

[ Submit H Feset ]




oPOSSUM (http://www.cisreg.ca/oPOSSUM)

oPOSSUM Analysis

Background Target Target

TF

T TRUOS gy gc Pockaround PUOnc™ Taret  'gine’  Backaround  background | Tarect | TrBs zescore Fisher
EYTasWNNNTGAY  Unlknown rmarmals 16.655 ZB36 12514 a B 3909 0.0041 15 0.0237 2775 2. .67oe-04
TAHATTA Unknown rmarmals 12.000 7400 2750 13 2 2rEET 0.0132 a1 0.0226 74538 2. adge-03
TATAAA Unknown rmarmals 12.000 92149 29351 14 1 47951 0.0232 47 0.0342 B.633 B.20%9e-03
FRGTTAMWRNATT Nk nown rmarmals 17.072 227 T 12873 & Q 31589 0.00258 a 0.0107 15,33 1.705e-02
ETAAACH LIrmown rmarmals 15.000 7915 232 12 K 25209 0.014= 29 0.0246 7953 2.670e-02
TARTTNATC LIn ks mgw n rmarmals 15.061 BE5E ao92 11 o 15528 0.0119 19 0.0155 o2.a394 2. 682e-02
CTTTGA Unkno rmarmals 12.000 10591 4559 14 1 24148 0.0262 47 0.0342 4,553 Ja47ge-02
TCATTAR Unknown rmarmals 15.004 7484 Fl=1=1x 11 o 22958 0.01z29 ac 0.0157 4.57 2404e-02
£ 0 SN T A A Unknown ammmals 15,558 a0a0 12090 [} 9 463531 0.0037 a 0.0097 a.aly B.a8le-02
ToGALA Unknown wnrals 12.000 11152 3963 14 1 BrE97 0.03258 45 0.0313 -0.7882 B.656e-02

enes Containing Conserved RYTAAWNNNTGAY Binding Sites:

Gene ID Ensembl ID

1356 ENSGODO00047 457
383 ENSGOO00OD118520
3273 ENSGOO000113905
462 ENSGOO000117601

EMNSGOO00013064D
EMNSGO0O000124253

EMSGO0000132703
EMSGO00D00D16GE5E6

ENSGO000D171564

3

=]
3
1

Chr Strand

-1

T55
150422269
131936059
187866457
172146654

172133139
1335190257

23069343
29263543
5569543
157224239
282026893
282028693
22203633
15537035396
15537035396

Promoter Start

150420270
131234059
187864487
172144555

172131140
133128857

2006 TF343
292675043
556 7F543
157822239
282065834
28206694
2220e694
15537015396
15537015396

Promoter End

0424267
1z1232058
137868486
172148654

172135139
133192856

23371342
29371542
5571542
157225284
282106893
28210693
28210693
1537055395
1537055395

TFBRS Sequence
ACTAAATTETETC
ETACAAGT T TEAT
ACTAATCATTTAC
CTTAATATCTGETS

GTCAAAGECTEAT
TTCAAAGECTGEAT

ACTARACZTTEAC
GTTAATGAATGECT
GATAATCATT QAN
ATTARATACAGAC
GTTAATGETT TEAA
CTTTATCATTGAC
ATTAATGTTITESCT
FTTAATATT TAAT
GCTAATETAAGAT

TFBS Start

150422362
12192327518
1837866344
172144991

172133165
133190716

235633068
292693274
25563396
157322921
282087932
22202819
82203867
1553703524
1533703371

TFBS Rel. Start

-93

TFBS End TFBS Rel. End TFBS Orientation TFBS Score

150422375
121237531
187866357
172145004

172133178
133190729

23569319
20269387
25563409
157222934
28202805
g2a202832
22202820
1537035337
1553703984

-106
14732
-130
1551

-39

2.802
£, 292
2,969
&.144

11.059
5,032

1=.e03
2,174
6,601
10,224
12,820
&, 066
11,146
11.2&7
7.0e4




| have a list of co-expressed mRNAs (Transcriptome)....
| want to find the shared cis-elements — Known and Novel

J Known transcription factor binding sites (TFBS)
< Conserved

« 0OPOSSUM
« DIRE
& Non-conserved 2. Red Font: Input sequence
required; Do not support
 Pscan

gene symbols, gene IDs, or
- Matlnspector (*Licensed) accession numbers. The

0 Unknown TFBS or Novel motifs =~ 2dvantage is you can use
. them for scanning sequences
< Conserved from any species.
« 0oPOSSUM
« Weeder-H

** Non-conserved

« MEME | |
. Weeder sequence — single/multiple?

How to fetch promoter/upstream




Genome Browser (http://genome.ucsc.edu)

UCSC Genome Bioinformatics %

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

Genome
Browser

ENCODE

Blat

Table
Browser

Gene Sorter

In Silico PCR

Genome
Graphs

Galaxy
VisiGene

Proteome
Browser

Utilities
Downloads
Release Log

Custom
Tracks

Archaeal
Genomes

Mirrors

Archives

About the UCSC Genome Bioinformatics Site

Welcome to the TTCSC Genome Browser website, This site containg the reference sequence and working draft assemblies for a large collection of genomes. It also provides a portal
to the EINCODE project.

We encourage you to explore these sequences with our tools. The Genome Browser zooms and scrolls over chromosomes, showing the work of annotators worldwide, The Gene
worter shows expression, homology and other information on groups of genes that can be related in many ways. Blat quickly maps vour sequence to the genome. The Table Browser
provides conventent access to the underbang databasze. VisiGene lets wou browse through a large collection of in sifn mouse and frog tnages to examine expression patterns.
enome Graphs allows you to uplead and display genome-wide data sets.

The TTCHC Genome Browser 13 dewveloped and matntained by the Genotne Biomformatics Group, a cross-depattmental tearn wathin the Center for Biotnolecular Soience and
Engineenng (CELE)Y at the University of Califorma Santa Croz (ITCECY. If vou hawve feedback or questions concerning the tools or data on this website, feel free to contact us on our
pubhic mahng hist.

News Mews Archives b

To recetve announcements of new genome assembly releases, new software features, updates and trammmng sermnars by ematl, subscribe to the genome-announce matling hst,

9 September 2009 - Changes to the bigBed-bigWig data formats

If vou have been talung advantage of the new bagBed format (for very large data sets), vou'll be happy to hear that we have considerably shimmed down the memoty footprint of the
program that converts BED files mto bigBed files: bedToBigBed. Because it now uses a multi-pass approach, it now takes only 1/4 the amount of EAN as the size of the
uncompressed BED input file (instead of the Sz EAM it needed prewiouslyl). Eead more here. Pick up the new bedToBEigBed executable here.

It conjunction with this change, there 15 also a change to the way you must specify vour bigBed or big'Wlig Custom Track. When you specify the location of your local bigBedbag'Wig
file (on vour web-accessible http, https, or fip server), use this designation: bigDatalrl (instead of the old designation: datallrl).

.2 track type=higbed name="My EBEig EBed" description="3ome Data from My Lab" bhigDatalrl=http://myorg.edu/mylab/myEigEed.bh

Additionally, we would like to announce a compation program to the previously-announced wigToBigWig program: bedGraphToBig'Wig. This program converts bedGraph files into
bigWig files. The bedGraph format allows display of sparse or varving-size data. Eead more here. ¥ ou can download the new bedGraphToRBig Wig utility here.

The mah advantage of the bigBed and bag'Wig formats 12 that only the portions of the files needed to display a patticular region are transferred to TTCSC, so for large data sets,
displaving bigBedbig'Wig data 15 considerably faster than regular BEDfwng data. The bigBed’big'Wig file rematns on yvour web accessible server (http, https, or fip), not on the
N2 server. Consedquently, creating yvour Custorn Track 15 wery fast Only the portion that 15 needed for the chromosomal posttion you are currently wiewing 13 locally cached at
TC5C as a "sparse file".




Genome Browser (http://genome.ucsc.edu)

Human (Homo sapiens) Genome wser Gateway

The UCSC Gen Browser was
Software ght (c) The

ed by the Genome Bi
ts of the Universits

ormatics Group of UC San{&Hiruz.
ifornia. All ights rese

clade genome assembly position or search term image width

hut symbol, keyword, ID here \ EBZO ] submit

Vertebrate

Deuterostome | Chimp et the browser user interface settings to thewr defaults.
Insect j Rhesus htracks || | configure tracks and display
Nematode | Mouse
Rat
— Other  Cat Configure Imag
Dog . I — g e _
Cow 'May 2004 image width: 620 | text size: small v | Submit
Opossum July 2003 tin
Chicken Apr. 2003 Display chromosome ideog al ain graphic.
X tropicalis Show light blue vertical gui >0 "
%_e?rafldsh Display labels to the left of huge pks.
| FE qu? sl Display track description above each track.

Genome Browser Gateway choices:

= W N

d

Select Clade
Select genome/species: You can search only one species at a time
Assembly: the official backbone DNA sequence

Position: location in the genome to examine or search term (gene symbol, accession
number, etc.)

Image width: how many pixels in display window; 5000 max
Configure: make fonts bigger + other options
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USC Genome Bioinformatics

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

e About the UCSC Genome Bioinformatics Site
Browser

Welcome to the UCSC Genome Browser website. This site contains the reference sequence and working di
ENCODE ) | _
Ve encourage vou to explore these sequences with our tools. The Genome Browser zooms and scrolls over
wyvs. Blat quickly maps vour sequence to the genome. The Table Browser provides convenient access tc
d and displav genome-wide data sets.

Blat

Table Browser

clade genome assembly image width

Vertebrate v i@lb ar. 2006

Click here to reset the browser user interfacd settings to their defaults.

620 | submit |

[ add custom tracks ] [ configure tracks and dis ] [ clear position ]

-gearch term

clade genome assembly image width

‘ 620 ‘submit ‘

Vertebrate v | | Human + || Mar. 2006

Click here to reset the browser user interface settings to their defaults.

[ add custom tracks ] [ configure tracks and display ] [ clear position ]
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UCSC Genome Browser on Haiman Mar. 2006 Assembly (hgl8)

=

|
-

Scale
chra:

rRepeatMasker ] |

move start

<

2.0

>

L
i
)

L

. -
O

Q.

X
LLJ

tracks

I

add custom tracks refresh

hicde all

Use drop-down controls below and press refresh to alter tracks displayed.
Tracks with lots of ttems will automatically be displayed in more compact modes.

default tracks configure reverse

collapse all expand all

refresh

I

Mapping and Sequencing Tracks

refresh

Phenotype and Disease Associations

Genes and Gene Prediction Tracks refresh

i

g

mRNA and EST Tracks refresh

refresh

g

Expression

Regulation refresh

I

refresh

g

Comparative Genomics

Variation and Repeats refresh

refresh

Pilot ENCODE Regions and Genes

d

refresh

I

Pilot ENCODE Transcription

refresh

Pilot ENCODE Chromatin Immunoprecipitation

d

refresh

I

Pilot ENCODE Chromatin Structure

Pilot ENCODE Comparative Genomics and Variation

g

refresh

move | <<< < || < |l > || > > |zoomun| 15x || 3x || 10x || base |zoom out| 1.5x 10x
positionfsearch | chr9:103,218,857-103,241,688 jump || clear |size 22,832 bp. | configure
chra ¢g31.1) [ ap2s IE 021 .= IRz . | 1 2 iz Plc2i. 10 BE 2 BRI 1. EREEE 55 . | B N .
16 Kb} i
I 183225008| 163230008) 183235068| 183240008|
RefSeq Genes
G e—— -} g
Repeating Elements by RepeatMasker
1l Nl 1 AN BN B | (1] B N i Imn [N o=} H N |
. e : o ke . 5 move end
Click on a feature for details. Click or drag in the base posttion track to zoom in. Click gray/blue bars on left for track options and descriptions. < I20
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Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDF/PS Session Help
UCSC Genome Browser on Hgman Mar. 2006 Assembly
S |=:~::~::|| c:c:” & ” = ||:~:~ ||:~:~:~| 700 in |'IIII:-:|| base | 700 C,ut|'|.5:-:|| 3x ||'IIII:-:|

position/search |chr13:27,392,15/-27 3597 304

atachri3 283921 57-27397394 1 =
at chrll :34894741-349740594 -
at chrl7 :45031245-45110524 -
at chrl7 :45031245-45110524 -
at chrl7 :45031245-45110524 -
at chrl7 :45031245-45110524
at S

at

PDX1 (ucOOlurt.
PDHX (ucOO0lmvt .
SPOP (uc002ipg.
SPOP (uc002ipf.
SPOP (uc002ipe.
SPOP (uc002ipd.
SPOP (uc002ipc.
SPOP (uc002ipb.

oW e B r ]

PN

PN

PN

l mp ” clear | size 5,238 bp. | configure |

el el el e e el i
R B S B S B S e S B S B S B g

chir13 (oil2,2) gy ANl e H B BEi::z...0d A 2
RefSeq Genes
| chirls: 273935 804| 27394808 =y ELELL 27395804| 27397 004|

ETE Markers on Genetic cbluel and Eadiation Habr+id CB1ack) Maps
£ 2Ts Markers I
(NM_000209) ps3 UCEC Gene Fredictions Based on RefSed,

CRSIS17S —
FO 1 el

Non-Human RefSeq Genes GEEY el
Mammalian Gene ColgEction FUll OEF mREMNAS
B0111592 - R —

Human mEHNA=@ from GenBank

UniFrot, GenBank, and Comparative Genomics

PDX1 . at ¢chrl13:27392157-27397394 -

Fefsgd Genes

Pdxl at chrl3:27392267-27397054 - (NM 022852) p4 Human MENAS e
PDX1 at chrl3:2739%2276-27356838 - (NM 001081478) spliced EXTs Human EZT= That @awe Been Zpliced
pdxl at chrl3:27392612-27396613 - (NM 131443) p3 o Vertebrate MUltiz Alighment & FhfstCons Conserwation (28 Species)
Pdxl at chrl3:27392153-27398338 - (NM 008814) pa II“I Iulm
Mammal Cons i
. Home Genomes Genome Browser Blat "ables Gene Sorter PCR Session FAQ Hel
Alias of STS Marker P
Get DNA in Window
PDX1 at chr7:34489430-34689640 - (AFM067XA9)
Get DNA for
L ]
Non-Human Aligned mRNA Search [ 5
o .| Position |chr13:27, 382, 157-27,397 354
U73854 - Mesocricetus auratus, homeodomain prote: " ‘
1 i\ —~ 1 EEF T ' - [ '
BC103572 - Mus musculus, pancreatic and duodenal Note: if vou would prefer to get DINA for features of a particular track or table, trv the Table Browser using the output format
BC103581 - Mus musculus, pancreatic and duodenal homeobox 1 sequence.
BC103582 - Mus musculus, pancreatic and duodenal homeobox 1
BC105¢42 - Mus musculus. pancreatic and duodenal homecbox 1 .o . . .
m———oe T 7 S E e e , Sequence Retrieval Region Options:
BC078192>nhgl8 dna range=chrl3:27351157-2735973%4 5'pad=10003Xx 1
GOCRAGCACAGRTGTTATCATGGARRATGCAGCGTTTTTATTITCTITTITITC =
TAARTATGTARCTCTTCCTCCACTTCCCCCTCTCCTGCTTGOCTTATTIC Add|1000  |extra bases upstream (3") and |L extra downstream (3")
AT TGO A G A AL CTGACTCITCICT GCCGECARLCTCCGCCAGE
GICCCEECCCETAGAGL G TCGTCAnGEETCTGEAACCCCCETGOCARCRC - . . .
= “““““r”“rrf”f*f““““* i ““""ﬁ“rﬁrrrﬁ"""“ o Note: if a feature is close to the beginning or end of a chromosome and upstream/downstream bases are added, thev mayv be
LU I . | S O A A [ 5. O L B AP e O Y T T e T T L oL S I i LT, . . ,
TETATTEECALECTACET T CCAEE TR CALAT CEECCCCALTTTTECL truncated in order to avoid extending past the edge of the chromosome.
ALLCCCARRTTTIGIARTACCCTITCaattcttttaaaaaaaagaatttaaas
aaGTCTICTGTGRATGCTTCAGRAGTTACCGTTTACACCCCAGRAGTACTT SEEIIIEIIEE Fgrnlattiﬂg Dptiﬂﬂs:
GCACCACATCCACARGCTAL L R A C R C A CR L CCR L TECOCAGAGTITCEICTIG
ITTTTTALCCGRCRETCTTIGIGECTGTGALCAL AR CTTCATALRATAALATE C}%ﬂ
GAATCARATGCTTCTGACCTAGAGAGCTGGGTCTGCARACTTTTTTTITTA Al Upper case.
TCEIATICCECAR AT TR TR R R R TTA LR R CTCARCRTETCTCO {}AMID“TTCEEﬂ
TGTARACTACATCAATTARCARACACACTATGTCCATTATCARATATART 7] Mask repeats: @ to lower case O to N
HCWT?THCCTPHCWT?CWFHTH::.E—LE—U—L?.FHn:!ﬂﬂin.- DRETE‘I’EE CDIIlplEﬂlEﬂt EEEt ' ctrand EEqLIEIlL"_Ej
I ARG T GRAA R TCTTICTATARATCACTGETTICTARTCTITTT =
CETGAGCGCCCAT T T I GEGEAGCACCGOCACCTEOCCETTCAGEAGTGT G
CAGCARLCTCAGCTGRAGAGAGALAATTGGRALCALALGCAGGTGCTCGLGE | get DNA || extended case/color options |
GTACCTIGEECCTAGCCICTTAGT GOGECCACCCAGECCAATCACEEOCCC
CEECTERACCACET GEEECCCCEOEEAGOCTATGET GZOGEOGECCEEOCT = : c = :
:0\ . n F - n 1.._ n }‘. n n - n
S EETECECErTEE T e EEATT CCCT CTEA AT CART CCCELECTET ote: The "Mask repeats” option applies only to "get DINA", not to "extended case/color options”.
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About the UCSC Genome Bioinformatics Site

Welcome to the TTCSC Genome Browser website, This site containg the reference sequence and working draft assemblies for a large collection of genomes. It also provides a portal
to the EINCODE project.

We encourage you to explore these sequences with our tools. The Genome Browser zooms and scrolls over chromosomes, showing the work of annotators worldwide, The Gene
worter shows expression, homology and other information on groups of genes that can be related in many ways. Blat quickly maps vour sequence to the genome. The Table Browser
provides conventent access to the underbang databasze. VisiGene lets wou browse through a large collection of in sifn mouse and frog tnages to examine expression patterns.
enome Graphs allows you to uplead and display genome-wide data sets.

The TTCHC Genome Browser 13 dewveloped and matntained by the Genotne Biomformatics Group, a cross-depattmental tearn wathin the Center for Biotnolecular Soience and
Engineenng (CELE)Y at the University of Califorma Santa Croz (ITCECY. If vou hawve feedback or questions concerning the tools or data on this website, feel free to contact us on our
pubhic mahng hist.

News Mews Archives b

To recetve announcements of new genome assembly releases, new software features, updates and trammmng sermnars by ematl, subscribe to the genome-announce matling hst,

9 September 2009 - Changes to the bigBed-bigWig data formats

If vou have been talung advantage of the new bagBed format (for very large data sets), vou'll be happy to hear that we have considerably shimmed down the memoty footprint of the
program that converts BED files mto bigBed files: bedToBigBed. Because it now uses a multi-pass approach, it now takes only 1/4 the amount of EAN as the size of the
uncompressed BED input file (instead of the Sz EAM it needed prewiouslyl). Eead more here. Pick up the new bedToBEigBed executable here.

It conjunction with this change, there 15 also a change to the way you must specify vour bigBed or big'Wlig Custom Track. When you specify the location of your local bigBedbag'Wig
file (on vour web-accessible http, https, or fip server), use this designation: bigDatalrl (instead of the old designation: datallrl).

.2 track type=higbed name="My EBEig EBed" description="3ome Data from My Lab" bhigDatalrl=http://myorg.edu/mylab/myEigEed.bh

Additionally, we would like to announce a compation program to the previously-announced wigToBigWig program: bedGraphToBig'Wig. This program converts bedGraph files into
bigWig files. The bedGraph format allows display of sparse or varving-size data. Eead more here. ¥ ou can download the new bedGraphToRBig Wig utility here.

The mah advantage of the bigBed and bag'Wig formats 12 that only the portions of the files needed to display a patticular region are transferred to TTCSC, so for large data sets,
displaving bigBedbig'Wig data 15 considerably faster than regular BEDfwng data. The bigBed’big'Wig file rematns on yvour web accessible server (http, https, or fip), not on the
N2 server. Consedquently, creating yvour Custorn Track 15 wery fast Only the portion that 15 needed for the chromosomal posttion you are currently wiewing 13 locally cached at
TC5C as a "sparse file".
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Table Browser

Table Browser

Use this program to retrieve the data associated with a track in te% at, to calculate mtersections between tracks, and to Use thiz program to retrieve the data associated with a track m text format, to calculate intersections between tracks, and to ¢
see smng the Table Browser for a description of the controls m this form, the Tser's Guide for general mformation and sampls see Jsing the Table Browser for a description of the controls i this form, the Tser's Guide for general information and sampls
presentation of the software features and usage. For more complex queries, you may want to use Galaxy o our public Wy3 presentation of the software features and usage. For more complex quenies, you may want to use Galaxy or our public MySC
restrictions associated with these data restrictions associated wath these data,
clade: | bammal v | genome: | Human v | assemblv: | kar 2005w clade: | Marnmal | genome: | Human v | assembly: | Mar. 2006 +
group: Genes and Gene Prediction Tracks v | track: | RefSeq Genes [ add custom tracks ] aroup: Genes and Gene Frediction Tracks v | track: RefSeqGenes v [ add custom tracks ]
table: | refFlat describe table schema table: : refFlat e [ describe tahle schema ]
. .. _ _ . refGene ~ .. : :
region: @ genome O ENCODE O position |chr151073054-151353976 [ lookup ] [ define regions ] region ., posttion |chix16T073064-151383976 [ lookup ] [ define regions ]
identifiers (names/accessions): [ paste list ] [ upload list 1dentif gl:l:a?l:;: e list l [ upload list ]
filter: | create filter: ghCdnalnfo
] ghbbkdischiff
mtersection: mterse ghSeq
: gbStatus
output format: | all fields from selected table v | [ Send output to Galasy output ghiWam phle v| [0 Send output to Galaxy
output file: (leave blank to keep output in browser) output Eﬂ;geﬁlnne (leave blank to keep output i browser)
Gre .
. - @ nla - file tyy Fipy cotnpressed
file type retmmed: & plain text O gzp compressed s g e TL knownToRefSeq
mrnalrentinfo

Please paste n the identifiers you want to include. The ttems must be valies of the geneName fiel E mrnakFefse
[ get I:ILItFILIt ] [ summar'_-,,.f,."statistin::s ] schema" button shows more information about the table fields ) Some example values: ye DL_

Loc1aseTs . reflink torn track fick
To reset all user cart settings (including custom tracks), click here, |20 3 9 IESE refSeqAli pstomn tracks), chick here.

E refseqstatus

SERPINA1 refZegSummary

APOH T =) W

APOAL -4
>hg18_refFlat SERPINC1 range=chrl:172153140-172153630 APOA1 Using “[5 TA0IE DITWSE
gasacgogottgyoatgoacoogagyoootgotottoto oot gioos CYP2CH
accacttcagggctgctggg&aatgggtctctctgtgggccacaggtgta CYPZEL
accattghgbbttocttgtotgt gocagyacaccttggoactoagat oo *
ctgaaggtagcaycttgtoo Lot gect Lo Lo aat tagatat Loty Tﬂl]'lf‘ Bl"[I'WE'El' (Illl".“' I(lf'lltlfif‘l'ﬁ)
totototoboootototocatasgagasaactat gagagagogt oot ato
aaccsagtttgtttocttggttagtitoctaacoaagtttgagggtatga [ submit ” e ” e ] _ _ _ _ :
ACATACTOLCCTLLLCCT IO AtARRYCt JAYYAYRAgat JAgTTaY Tse this program to retrieve the data associated with a track m text §
tgtgogycaagagagyt gy toayyot oo Lyggoctgattgaacttta . .. . .
gascttctotactaattasacascactgygotoctacactttyottaacos SEE US]I].E thE TablE-' EI’QWEEI’ f':}f d dEECﬂpth'ﬂ 'i}fthE-' I:':}ﬂtf'ﬂ'lﬂ i1l th.'lS

tggygaactygtoatcagoctttgacctoagttoooootoctgaccagyots
>hyls refFlat ALDOE range=chr9:1032378584-10323583583 5'pad=0 3! qu“f“{*f Retrieval Rfﬂﬂll Dl}ﬁﬂ'llﬂ:

presentation of the software features and usage. For more complex

ttottgaatgooctactgogtacagacactatacaactocacttastgotos restrictions associated with these data
tytgaaattgagatcocactttacagayaayasaat aacyyot cagacas

v
gtaaaaaacaaaaccaaaaaccogtoaccaagttoatgtgttttgtaagt Pmmmterﬂpstream bj.? EDD bases fl::'I [],IE': Mﬂmmﬂl " gl?l'l.l:ll'ﬂl?: Human "u* 1.'5591.“1..11?,
gttacagetacactaacattetioctagtatcatttaatgyaccotagag 15 TR Exons u
ctocatcattgactagotytatgacttaagyyaacctocttatecttoott . . T
gocttagtttoctoatoctgtgaaatgyagggtotgyattaggaactocac D CDs Exons @ ':'“-]_:'- GEHES E‘-nd GEHE PrEd“:t“:'n TrE‘-':RS N tl
gytoctasagacattocttgoagyotitaacattoctatyageataagyagta ]2 TR Exons
tatgggoatgattttaagyactygttgtttatgagocaat cagagyt oot t-'-:"ll.'lll?: rEfFlat L | dESCfihE tEl.li:llE Sl:hEﬂ’IEl.
gaatasacacctocctact agytcaayytagyaaagoyyaggaeaaatatt [Introns
gyassaasasasacatyatyagaagtctatasasattytgigo b accasaag (N Downstreamn by (1000 hases e ' . . - _ n
>hg18 refFlat AMEP range=chrd:115880574-115881073 5'pad=0 3'y b/ I'eglon. ® SEIOITIE O ENCODE O posttion | chr< 15107305418
totgggoaagtcacttoact ot tggagactcaactectotgootgtans ® One FASTA record PEr ZENE. _
ygygacasatagracctactiogtaayctigtiytygyyatttactgyac O One FASTA record per region (exon, intron, ete.) with |0 extra bases upstream (5" and |0 extra do 1dentifiers (names access1ons): | paste list | | uph:IEtd list | | m[=
acctgbggoacytgtasagtgootgytacacagooagcacatageaggty , )
ctoagtgaacgyaagetogtascagtcatcattgitaatgio Lo tattat O oplit TTE and CD% parts of an exon into separate FASTA records filter: e
LLgCRaagyCtAYIYCaayeclyydyyCtgyagaagyRactotgyagaca Mote: if a feature 18 close to the begmning of end of a chromosome and upstream/downstream bases are added, they m :
gryatacctygottotygtotiyyototyoccatagact oot gaggtot
ctygoaagtoacttoctotoottyyyootoagt ittt boot ot gagaaat < F T — mtersection: create
gooccaatcagyottgacoctyc togotcacagago ot gaggtooagat y 'El]llf‘ll{‘f O1TNnAa | L l]' L1 | e
YTt At CaNCATaRR O CCaNE COC L CEEC A GOt CaC At GEEET = l:“-“]]“t format: Sequence ............................................................................................................. 3
totgoyygacttttgygyyycgagocoast ooyt gotocagggo oot ) _ _ ierewritel It iesseios s TR H
»hgld refFlat CYPZCE range=chri0:96519245-265819744 5'pad=0 3° & Exons in upper case, everything else in lower case. all fields fram selectad tahle
tatacgtttattaactaataatttgatatatgtatggtaattcaacatgt lf“- CD= UpPEr Case TTTE. it lowrer case l:'“t.l.]“t ﬁl‘?: . . )
atgagttatattcactatttoatgittagyoayottattttasgtgaac .f:‘. ’ ' selected fields from primary and related tables
tatactasatatttgasaggcttttgttatcaagyyotaagtotoctatt J Al upper case. file t:;l]lg- rebnm
ettt ottt tag gt At anat toETant L agt et Laat e taga O Alllower case GTF - gene transfer format

W - ] ¥ .
atattgaattttgagtatattotaacatagaateatttactteagt it MaSk repeats: {}: to lower case C to I BED - browser extensible data
ctocatcatoacagoacattyyaacaacoayyyacttttaattasaaata | gEt DUtI:IL-It | E custom track

cotgogotoocaatocaatacaat tasaccagasatotoctagattggoact [ l [ l .
et sequence cancel
JUasagaadyagtagyacasasagaacattttatttotatoocat gy oas d o h'_':.-“FIEf“FIHS to Genome Browser

agtcoactoagasaaaaagtatasattggatctagytgattgtttactes To reset all user cart sethngs (including custom tracks), chck here.




Home Genomes Genome Browser Blat Tables Gene

Sorter PCR Session FAQ Help

refFlat Genomic Sequence

Sequence Retrieval Region Options: 2UpSt_ANGPTLI range=chrl 62834775-62835774 5 'pad=0

aattggctgggctocacgocttigtaatocggoctgnnnnnnnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnnnnnnnnnnannnannnannnannnannnnnn

v Pfﬂﬂi&tﬁ'."tpitt‘ﬂﬂm ]i}f_-’ 1000 bases nnnnnnnhonnannnnhonnonnannnnonnonnannnnntgttattaatct
27T cctctttttgttaaatgtatattiatcaaaattgttactaagctaacaaac

5" UTR Exons ttcagaaaaacttatgatgggocaagoctgottgtgacattgaaggtattta
D% Exons agattcaattictagtttggtocctagatgaccacatatccattgticoctic
aacgagcacatggtasagagoccltagaacacagagacacagaacacagtgg

' UTE Exons agaaaagggagtgaaatgtctitaatgacacttactatatatgggatttt
gtgacaatatacaaggatggttaagacatataaggtgatgcaaaaaaaca

EﬂTDﬂE tattaacaattatagtgacaaaaaatgaggagcatataattatacattga
tttatacagagtaccagaggaacacagcat tgagagoccgtaacaccacct

Ihﬁ#ﬂiﬁﬁﬂﬂlh? 1000 hEEEE gagggagtggagaaaggcttcagagagaaagtgtttitttiggaatggatca
ctgtttccaaaagaactaaagtacagtitgagaaatgocatacttaattica

':E::' One FASTA record P ECIIC. ttacttttttooococtocaactttaataataaatttaccocaacaaaaaagtt
: : : tatttttgacttigtaaatctcttaaaatcataaaaaagtaaaattagctt

() One FASTA record PET TET101 [E}iﬂl miron, EFtC-:} with |0 eXflfa ttasssacaggtagtoaccatagoattgaatgtgtagtttatasatacago
. . aaagttaaatacaattitcaaattacctattaagttagttgoctocattitot t

bases 11]}511'53.131 [:5 :} and 0 extra downstream [:3 :} tgatttcatttagocattgatctaactcaatgtggaagaaggttacattcg

.o : tgcaagttaacacggcttaatgattaactatgticacctaccaaccttac
Sphit UTR and CD5 parts of an exon mto separate FASTA records cttttotgggoasatattggtatatatagagttasgaagtctaggtctgoe

Note: if a feature i1s close to the begmmng or end of a chromosome and 2Upot F15B rongeschrl: 195303021-195504020 5 pad=0 3
N L i r i ririr

qjgﬁeam-"dmﬁrﬂgh'e;am hases are added__ ﬂ1|,=_';1__.' may be tmuncated i order to | nnnnnnnnnnnnnnanIIIIIIhhhhhhhhhhnhnnnnhnnnnnnnnnnn

i .d t ]. tth d fﬂ]_ ]:]_'[' N NN NN NN NN NN NN nnnnnnnnnnIinm
dvo1d cXICT g I}EE' =~ EE O C ClIromosome. NN N NN NN NN NN NN nnnnnnonnnonnnnnnnmnrnnD

NN NN NN NN NN NN NN nnnnnnonnnonnnnnonnnInn

NnnNnnnnnnnnnNnnnnn NN NN NN NN n NN I NI I

5 equence Forma ﬂ'ing 0O P tions: nnnhhnhhnnnnnnnttoctattttgtattttaaattaaaactnnnnnnn
AR R aR AR AR AR aR AR AR R e e R AR R R aR AR AR R e AR AR AR h o R aR AR N e an AR aRaRohah AR R Rahan shaN R ahabahaRana]

NN NN NN NN N N NN NN NN NN NN NI NI NI NI I

; . ; - ] nnnnnnhnnnnnnnnnnttgatatas tgctgatctcaccacctgo

IE:I Exons m e EI'f_-'ﬂ'JJIlg clse m lower case. Ccacadagtaaaaactctctaaatgtcaaacactactattataagtaatac
.:::. CDS 1in upper case, UTE i lower case. tattctatcattgagacaactatggtictgtatctctitaaggagtgoag
) tctaggcaacaacatatttcaacatcaggtatoctgttatctcatgttoct

':::'Aﬂ Upper Casc. aagttcatctttttacctgatcaatattagtaaagatctatggooctcaag

O All low tgaactttactctatgaatttacaattgggaacttaggttgaaaatttac
OWET Castc. ctagtattatttattoctgotgotataatttattatttattoctgctgotat

el r

Mask repeats: E} to lower case I:E:I to IN aatgtcaattaatatagttgtgttattttaacattatticaaaatatttt
aagtgaaatataagactcgttacaaaaggacttagacagaggttataaat
tattaactttittoctcaagagaagtattigtgtacttaatgacaagttoct

’ get sequence cancel
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Table Browser Home Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, P .

A PR iy = aste In Identifiers for refFlat
and to retrieve DINA sequence covered by a track. For help in using this application see Using the Table Browser for a
description of the controls in this form,_ the User's Guide for general information and sample queries, and the OpenHelix
Table Browser tutorial for a narrated presentation of the software features and usage. For more complex queries, vou

Please paste in the identifiers vou want to include. The items must be values of the geneName field of the currently

may want to use Galaxy or our public MvSQL server. Refer to the Credits page for the list of contributors and usage selected table, refFlat. (The "describe table schema" button shows more information about the table fields ) Some
restrictions associated with these data. example values-
1 ELIEEEE 1. Paste the gene symbols
clade: | Vertebrate e genome: Human bt asgembh': Mar. 2006 =PX4 . . ..
RCE 2. Rememberit is case-sensitive:

- | All Tables

v| [__describe table schema | ( ‘  Human: all upper case (e.g. XRCC1)

table: | refFlat S
Fo o A
region: © genome O posidon e 151070054 151363976 | lookup J{_ cene regions | 23202 *  Mouse: lower case (first letter upper case.
identifiers (names/accessions): [ paste list ﬁ-ﬂﬁ'ﬂ'ﬂ’d"“” ] J:”_ffﬁ
ADHIC Eogo chc1)
filter: [ Create —|zecs
. e e cloar BPOCA
intersection with ct_UserTrac 1. Select urefFIatn a0Po
output format: all fields from selected table ¥ | [] Send asT
a »” =
output file: (leave blank to keep output in t u nder table AZGE 1| y
file type returned: @ plain text O grip compressed 2. Ensure that
“ . ) e submit | clear | | cancel |
Note: Intersection doesn't worl with all fields or selected fields output. reglon IS
get output ” summary/statistics l llgenome"
To reset all user cart settings (including custom tracks), click here. 3. Click on “paste list” Flome Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help

T$hle Browser

Use this program to retrieve the data associated with a track i text format, to calculate mtersections between tracks,
and to retrieve DINA sequence covered by a track. For help in using this application see Using the Table Browser for a
Output refFlat as Custom Track description of the controls in this form, the User's Guide for general information and sample queries, and the OpenHelix
~ Table Browser tutorial for a narrated presentation of the software features and usage. For more complex queries, vou
Describe your track may want to use Galaxv or our public MvSQL server. Refer to the Credits page for the list of contributors and usage

restrictions associated with these data.

Home Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help

fﬁ (Custom tracl header:
name= | UpSt_1kb|

description= table browser query on refFlat

visibility= | pack ¥ clade: | Vertebrate W genome: Hurman W assemb[}': Mar. 2006
\_ " group: | All Tables ¥ | database: | hglg 4
Creat BED d per- table: | refFlat L | describe table schema
e Enter number of bp you want - - _
le Gene region: ® genome O position |chrX151073054-151383976 | lookup | [ define regions |
[@ L_pEU'EﬂI'ﬂ b}.- 1000 hases ] tO ana|yzeld0wn|oad . . . . - . ] [ : ]
— identifiers (names/accessions): | paste list | | upload list clear list

O Exonspls |0 bases at each end Elor: Select the output format as

(& Introns plus 0 bases at each end

“« ”
O 5" UTR Exons intersection: custom track

O Coding Exons [uurput format: | custom track b l [] Send output to Galaxv

O 3' UTR Exons :

oD tream by |200 h outpat file: | | (leave blank to keep output in browser)
OWIISTIEatIl 0 dscs

Note: if a feature is close to the beginning or end of a chromosome and upstream/'downstream bases are added, they file type returned: @ plain text O gzip compressed

gauast the edge of the chromosome.

get custom track in table browser | [ get custom track in file ] € get output | | summary/statistics |
get custom track iffgenome browser ] ’ cancel l

To reset all user cart setiings (including custom tracks). click here.

v
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Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks,
and to retrieve DINA sequence covered by a track. For help in using this application see Using the Table Browser for a
description of the controls in this form, the User's Guide for general information and sample queries, and the OpenHelix
Table Browser tutorial for a narrated presentation of the software features and usage. For more complex queries, vou
may want to use Galaxv or our public MvSQL server. Refer to the Credits page for the list of contributors and usage
restrictions associated with these data.

clade: | Verebrate b genome: Hurman b assemhblv: | Mar. 2006 +

group: Variation and Repeats v | track: | SNPs (126) 3

tahle:|5ﬂp125 v| [ describe table schema ]
region: & genome O position |chrX151073054-151383976 | lookup | define regions

identifiers (uames;"accessiuns]:[ paste list ” upload list ]

filter:

Home Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help

Intersect with SNPs (126)

[ Select a group, track and table to intersect with:

group: | Genes and Gene Prediction Tracks % | track: | UCSC Genes w
table: | UCSC Genes (knownGene) |+

These combinations will maintain the gene/alignment structure (if anv) of §NPs (126):

@ All SNPs (126) records that have anv overlap with UCSC Genes
(O All SNPs (126) records that have no overlap with UCSC Genes

(0 All SNPs (126) records that have at least |80 %% overlap with UCHC Genes
(O All SNPs (126) records that have at most |80 % overlap with UCC Genes

position ranges.

intersection: | create

correlation: ..

output format: | custom rack vo 1. Select “Variation and
output file: (leave blank to keep oufy RepeatS” under

file tvpe returned: & plain text O gzip compressed MG roupn

’ get output ” summary/statistics ] 2, CIiCk on ucreaten

To reset all user cart settings (including custom tracks), click here u nder ”inte rSECtion”

Home Genomes Genome Browser Blat Tables Gene Sorter PCR Session FAQ Help

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks,
and to retrieve DINA sequence covered by a track. For help in using this application see Using the Table Browser for a
description of the controls in this form, the User's Guide for general information and sample queries, and the OpenHelix
Table Browser tutorial for a narrated presentation of the software feanwes and usage. For more complex queries, vou
may want to use Galaxv or our public MvSQL server Befer to the Credits page for the list of contributors and usage
restrictions associated with these data.

clade- | Vertebrate w genome: | Human W | assemh[“r: Mar. 2006 +

group: |Variati-::|n and Repeats v | track: | SMPs (126) b |

table: | snp126 w | [ describe table schema ]

region: ® genome O position |chiX.151073054-151383976 || lookup | [ _define regions |
identifiers (names/accessions): | pastelist || uploadist |

filter- | create
[ intersection with ct_T:serTrack:] Try GTF output too ‘

correlation: | Create

[ output format: | BED - browser extensible data ¥ [ Send output to Galaxy

output file: | | {leave blank to keep output in browser)

file type returned: & plain text O gzip compressed

Note: Intersection doesn't work with all fields or selected fields output.

get output ] [ summary/statistics ]

To reset gl user cart settings (including custom tracks), click here.

\ 4

(O Base-pair-wise intersection (AND) of SNPs (126) and UCSC Genes
() Base-pair-wise union (OR) of SINPs (126) and UCSC Genes

intersection if it is nof included m the table.

These combinations will discard the gene/alignment structure (if anv) off SINPs (126) and produce a simple list of

Check the following boxes to complement one or both tables. To complgment a table means to include a row in the

[] Complement SNPs (126) before intersection union

Home Genomes Genome Browser Blat ”track” and “table"

[] Complement UCSC Genes before intersection/umion Cha nge the ”group” to
[submt | [cancel | “Custom Tracks” and

select the appropriate

sion FAQ Help
| |

Intersect with SNPs (126) ‘L

Select a group, track and table to intersect with:

group: | Custom Tracks ¥ | track: |User Track »

table: | User Track (ct_UserTrack) +

These combinations will maintain the gene/alignment structure (if anv) of SINPs (1267

[@.ﬂﬂl SNPs (126) records that have anv overlap with User Track ]
(O All SNPs (126) records that have no overlap with User Track

(O All SNPs (126) records that have at least |80 % overlap with User Track
(O All SNPs (126) records that have at most |20 %% overlap with User Track

These combinations will discard the gene/alionment structure (if anv) of SINPs (126) and produce a simple list of

position ranges.

(O Base-pair-wise mtersection (AND) of SNPs (126) and User Track
(O Base-pair-wise union (OR) of SNPs (126) and User Track

Check the following boxes to complement one or both tables. To complement a table means to include a row in the

intersection if it is 7o included in the table.

[ Complement SINPs (126) before intersectionunion
[] Complement User Track before intersection’union

\| submit || cancel |
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chrl
chrl

Output snpl126 as BED

[] Include custom track header:

name:|tl:|_snp‘125 |

description= |ta|:u|e browser query on snp126 |

visibility=

url= |

Create one BED record per:

) Whole Gene

® Upstream by

—
1000 bases

O Downstream by | 200

Note: if a feature is close to the beginning or end of a chromosome and upstream/downstream bases are added, they

bases

may be truncated in order to avoid extending past the edge of the chromosome.

get BED cancel
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UCSC Genome Browser on Human Mar. 2006 Asse

chrl
chrl
chrl
chrl
chrl
chr4
chr4
chr4
chr4
chr4
chr4
chr’
chr7
chrls
chrls

;}ctrl
chrls
chrls

157822934

1004393180
1004592308
100493487
100432583
100433772
1004592918
65176569
99411067
56215720
56216839
Sge217082
S6821le23l
ob216382

move << <9 <)(> ][> )(>>>) zoom in [1.5¢)(3x ) 10x][ base | so0m out [1.5%]( A J[10x]

position/search | chr1:157,820 957-157,825 966
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100433433
1004347 T2
1004/3918
eSYi758%9
99412067

Fo21aT20

e m

user Track

Mamma 1l Cons l
Y Tar e S _.l [P Tep e S U ) Bp—

Ehesu= |l

chrl (o23.2) [T PP D INEINSI DN BN
chiri: | 157522 a60| 157525 aaa|
L=er

ETE Markers on Genetic (b1 and Radiation
ETE Markers
UCzC Gene Fredictions Based on Eefsgdy, UniFrot

FEgfieq Gene
Fefieq Genes

Mammalian Gene

ollection Full OF
ECeavass R

AN[aT 4 1E'l3| TI"“EH:I{

i57525660]

brid Cklack) Map=s

gl =2 ENE CDI’I’IF:I-HI“-H! 1we EE‘I"IDITHEE

AFCE

r=23753869 up\1000 chrl 157823463 r 0
r=23753868 up 000 chrl 157823854 r 0
re2592882 up 000 chrl 157822335 F 0
rsd808655 up (1000 chrl 157822979 0
r23753867 up 000 chrl 157823334 r 0
rs28383571 ug 1000 chrl 157823138 T 0
36680420 up/ 1000 chrl 157823145 T 0
rs4147541 up 1000 c**q 100453181 r
r=l1789924 ﬂp__jjj_c:rﬂ__:qu EEEjE_f 1
r=234774688 up 1000 chr4 1004593488 r
r=2l7586163 up 1000 chr4 1004592594 £
r=211499823 up 1000 chr4 1004393773 r

r2l622838 up 1000 chr4 1004523195 £
r=210247T708 up 1000 chr7 65176570 T
rs4727442 up 1000 chr7 99411068 T

rs11623801 up _jjj Ctr_5 Se2157 cL £
r=21554203 up 1000 CirLE 56; 6840 r
rs3840843 up 1000 CirLE SeZ21T7083
:3EJETEEJ_:F__jjj_c::LE_EE;_EEEE
r=23920853 up 1000 chrl> 56216583
rs3742955 up 1000 chrls 56216602
re=293370 ﬂp__jjj_c::LE_ETHELH:L_:
r2293369 up 1000 chrls 87432137 r
:SQLQEQJH_:F_LJJJ_chrLT_HEDEEQDD_f
r=235467079 up 1000 chrl7 46065407 T
rs9895420 up 1000 chrl7 46066037 £
r=24793665 up 1000 chrl7 46066086 f
r=l12721101 up 1000 chrl9 5013547 j_f
re235366732 up 1000 chrl9 50135470 £
r=24803773 up 1000 chrl® 50135582 £
1000 chrl® 50136135 T

I
o o N i e Y I o o o O e Y i Y Y o Y e R O Y i o

rsld721105 up

ECeavasa

Human mEMAS frrom GenBank

Human mEMHAS

Human E=ET=s

Epliced EET=

Vertebrate MUltiz Alignment @

Rl=IRE=L LT LRI | | L) L]

at Hawe Been gl qced

FrhiastCons Conse

_____ N

Coz ||

ation {23 Species)

ﬂI.J“IIIII“II

RepeatMasker [

rE2SsS357T1

@i |
511545597 |
511545500 |

mEMHA=

Hotrse II-—I_I_=-II-_ L] DR [ B [N
Armad i 110 0T AN LTI AT | 00 T Y
CpOSsLIm IlIiIIIIlIIII RO T I I T TN
Flatupus IR ====]] [T ] ¥
Lizard DINEN IR e m———
Chiicken |-II [ |

A_tropicalis R T T
Stickleback (0 DO [N

Sdimple MHUCleot ide FQRldmorphisms CdbEHR BUi1d 1267
r=12855522 | FEI35E955ES | r=1 68494527 | FEETSIEES | Frefis45gnn | rEEES5E54 89 |
r=l2ess15s | FEITSIETL | FE3TSIETE | FrE2592552 | FEEEEEEETE | rE2SRSEE2 |
relzilzizsa | FE25ES64E | FEEES9429 | FER2EESEE1 | el @2EeETI6 |
128733535 | Fr=35511561 | rE25ES65E | FE253555TS |
rE2583541 | FE3TSIEET | rEEEE431 6 |

r=1 8965757 |

r=11545962 |
Fepeating Elements by Eepestiasker

|One drawback with this output is it
|doesn t tell you which SNPs are in

| the upstream region of which gene.
: However, since the positions of
:SNPS are included, you can compare
:them with the gene coordinates
1and figure it out .

L----------------------



Exercise 4: Download upstream 500 bp sequence for a list of

genes (use the same list as before).
Exercise 5: Download all SNPs overlapping with these genes.

Exercise 6: Download the orthologous promoter sequences
(human, mouse, and rat) for the gene SLC7AL1.

Exercise 7: Are their any putative microRNA regulators for
SLC7A1? If yes, download all of them using table browser.




| have a list of co-expressed mRNAs (Transcriptome)....
| want to find the shared cis-elements — Known and Novel

J Known transcription factor binding sites (TFBS)
< Conserved

« 0OPOSSUM
« DIRE
& Non-conserved 2. Red Font: Input sequence
required; Do not support
 Pscan

gene symbols, gene IDs, or
- Matlnspector (*Licensed) accession numbers. The

0 Unknown TFBS or Novel motifs =~ 2dvantagelis you can use
them for scanning sequences
% Conserved

from any species.
« 0OPOSSUM
« Weeder-H

RELURCUEEWESY (Jse the fetched promoter/upstream

+ MEME sequences for the following analyses
« Weeder




WeederH (http://159.149.109.9/pscan)

WeederH

Mottt discovery in sequences from homologous genes
Wersion beta running,

Click here to switch to Weeder

Pleaze, avoid submitting a large number of jobs (> §) simultaneonsly. For large-scale analyses, you're welcome to
download the standalone version.

INEW If you are looking for over-represented motifs 1n promoter sequences, perhaps you can also
find cur brand new tocl, Fscan useful.

Enter Tour e.mail address

Input exactly one sequence in each box

Reference from
sequence (FASTA) Homo sapiens v
Homolo gons Frorm
sequence n. | Homo sapiens w
(FASTLE) £
Homolo gons From
sequence n. 2 Homo sapiens P
(FASTE) % i
Homo sapiens
Blus rrasculus -
Eattus norvezicus
Homologons Caris farmiliars
sequence mn. J Yeast (any)
(FASTA) Drrosophila (any)
Caenothabditis {any)

Anopheles gambiae —

| add another sequence | | rermove last sequence Arabidopsis thaliana

For techtiical reasons, it's better that you directly paste sequence in the text boxes, rather than uploading a file.. Ciona intestinalis B
Dranio tetio

Yout sequences are | Upstrearn w Fugu rubripes
zallas ga]lus
N Kennpu& trnpic;a]js
Matne of this ]nb. Weedet\ieb P f;alcipa

hlasnaporthe grisea

1 Supports large number

=

2. Does not support

3. Good for small number

of species.

multiple sequences
(multifasta) input. You
have to enter each
sequence separately.

of sequences where you
expect a potential novel
(or not included in the
TFBS libraries) conserved
motif.



Weeder (http://159.149.109.9:8080/weederweb2006)

Mo

T00-% CN
Homs V( Weeder Do not use Groupwise mail
=00, 1

Motf discovery in sequences from co-regulated genes When su bm|tt|ng Ia rge

On-line tools:

Version 1.3.1 ronmng.
Tools for MOtif Discovery in nucleotide sequences num be I Of Seq uences
; because the results are sent

Weeder & WeederH

RNAprofile -
B o B - 7 “: 12
Weeder Click here to switch to WeederH in the ma|| and not as an
G . Pave %Y'[otif dislc;x;ery in_sequences from co-regulated genes n h A d G .
[ 25101 L. runmng _ B B
Please note: submitting simultaneously a large (> 10) n attachment. An rou pWISe
Addicional toole Lk hese co suitchs <o Weedegtd 0 down the server, for your jobs, as well as the jobs sub ma || truncates messages |f
Motif locator Please note: submitting simultaneously a large (> 10) number of jobs has the effect of slowing -ﬁ' E'E'dEI EEtEﬂSI‘_E“]'T" -I;'-Du can dD‘iﬁ' Iﬂﬂad ﬂlE Staﬂd- 31 onec
Motif p-value e Iobs 1 well s the jobe ubmited by other waer I you plan o use Enerauﬂg high workloads on the server (as defined in th ey are very lon g. Use
calculator generaﬁng high workloads on t’r_xe server (as de_ﬁned in the previous sentence) might have ther te :-'_{tEd I:IE fl:l_fE COMm ]_E'h_[]ﬂ 1‘?..'11‘11[:]_]_1: ﬂl:l'h_f_' =
jobs terminated before completion without notice. :] III:L'I.I]. P - G m a I | I n Stea d . A | I n k to t h e
i results page used to be sent
Put at least two sequeru:es
Downloads: Enter vour e.mail address| aniljegra@email com)| eq rI ie r
from g e
Weeder 1.3.1 gﬁ;};ﬁquences Homo sapiens
RNAprofile 2.2 (Browse] [0elosd ] Input at least rtwo sequences
To wpload 2 file, first locate it by using the browse button, then dick on Upload.
[ Check here if you want to lock for motifs in both strands of the input sequences [i]
Dore @ itermet 00 - gattgtiaatpactaatciptpiccalpagpcacagapccaagraarara &
tgotgoigctagoocagaappocpocigizatcatgracagtacactzza
Input sequences = from
(FASTA) ; Hemo sapiens W
[ Browse... ] T:'E]":"ﬂd
To upload a file, first locate it by uzing the browse button, then dick on Upload.
W d [ Check here if vou want to look for motifs in both strands of the input zequences ]
[] Check here if vou want motifz to appear in all the sequences (default iz in some)
Hint - don't try this option even if :rou'ﬂ': pretty much suze that all rour sequences share a3 motif.
Thank vou!
You submutted 35 zequence: from Homo zapiens [] Check here if vou think that the motif misht appear more than once in a sinsle sequence (without, vou expect zero or
&g Pl . it app Fe eq . . cXp
ONE OCCULTENCE PEr SeqUence)
You asked to procesz both strand: of the input sequences _
. _ And. finally, vou'd hke:
You azked for a normal =can
O a quick zcan (zhort motifs, no longer than 8 nts) of ® z normal scan of vour O a complete and
A confirmation e-mail and the final results wall be zent to the following e mail address: your sequences sequences LT S

1] [l I.-'_H. L]
JegEaLE ail.com Important: mput larger than 20K will be hrnited to quick analysis. For larger jobs, vou can download the soure code by following the hnk

i1 the home page.
Quick scan: rezults will be ready in 2 few minute: Normal scan: rezults will be ready in one-two hours Thorough scan: results will be
drin a few hours However: tey the normal sean first. If nothing interesting comes out, try the thorough one.

~—

Name of thiz job: Fetal Liver 33 27

| Submut | | Bezet |
Click subsut onece to start the computation. Click rezet to dear all the fields.




Weeder (http://159.149.109.9:8080/weederweb2006)

*** Y’Dl]_][' WEE{]_EI' Wﬂb R.E;E;ults *** === [nteresting motifs (highest-ranking) seem to bhe

GATAAACT
AGTTTATC

0 redondant motifs found:

The name of this jl':lh was Fetal Liver 33 27 Best ocourrences [(match percentage) :
S5eqg 5t oligo po=s match

1 + . AAAAACT. 205 (92.84)
Input sequences from H. sapiens 1 + [AATAAATT] 676 (B5.293)
1 + [CATTAACT] 922 (88.60)
) _ _ ) 1 - .TATAAACT. TB6&6 (92.79)
You asked to include both strands of the input =seguences 1 _AATAAACT. 697 (92.36)
You asked for a normal scan of your sequences b = [Leedeedn AR dhiss (IES - LT
2 + [TAAAAACT] 508 (85.63) Freguency Matrix
2 + [TATAAATT] 944 (85.73) :
Confunsed abount this ontput? Click here 2 — [CAAAAACT] 956 (85.28) All Occes Best Occs
2 — [AATAARARTT] TTe [(E5.29) A C T A O T
S AT AACT. 652 (90.33) B }
4 + [AATAAAAT] 546 (87.13) 1 28 16 167 31| 4 0 20 2
v = - . - . - 4 4+ [CACAAARATT] TE& (B85.24) 2 201 Q 17 16 26 0 0 )
Ssearching for motifs of length &€ with 1 mutations..... 5 + [AATAAATT] 393 (85.23) | )
5 — [CACAAAAT] 260 (85.24) 3 33 14 19 176 | 1 0 025
1) CAATTA 0.81 6 + [TATAAAAT] 733 (87.56) 4 201 6 21 14| 25 O 1 O
7T — ATAAAAT. 430 (94.77) -
Z) TAAACG 0.70 g8 4+ [AATAAAAT] 307 (B8T7.13) 5 208 6 9 12| 26 0 0 O
3) ATTGAT 0.67 g + [AATAAAAT] T921 (E7.13) 6 198 10 13 21| 25 0 0 1
8 — [AAAAAACT] B08 (85.19) . . e 7 -
4) TATGAT 0.63 8 — [AATAAATT] 484 (85.29) 7 43 146 25 28| 716 2 1
5} GATTTA 0.61 8 — [TATAAACGT] 285 (85.24) 8 22 17 5198 1 0 0 25
8 — [TATAAAAT] 13 (87.56)
&) ATGGTA 0.&0 9+ ATAAACT. 603 (100.00)
7))y TCATTG 0.58 9 4+ [CACAARAT] 615 (85.24)
- 9 — . ATAAAAT. 438 (94.77)
2) IGGIAT 0.55 10 + .CATAAACT. 603 (100.00)
9) TGATTA 0.59 10 4+ [CACAAAAT] 615 (85.24)
o 10 — .CATAAAAT. 438 (94.77)
10) TIGRIAT O.38 11 + [CATCAAAT] 148 (85.10)
11 + [CAAAAATT] 205 (85.77)
12 + .CATAAATT. 143 (92.93) c
o ) _ L ) 12 + .TATAAACT. 271 (92.79)
Ssearching for motifs of length 8 with 2 mutations..... 12 + [AATAAAAT] 286 (B7.13) .y
12 + ATAAAMCA. 523 (90.60) -
12 + ATAAAAT. 896 (94.77)
1) CGITTAGA 0.53 12 — [AATAAATT] 347 (85.29)
2) ACTAAACG 0.88 13 + .AATAAACT. 549 (92.36)
13 — [CATAA CT] 832 (88.34)
3) GATRARACT 0.87 13 — [CATAA CT] 577 (8B8.34)
4y TATGGTAT 0.87 14 + .AATAAACT. 549 (92.36)
5) CIARACGT 0.87 L R e
6) AGTATTTC 0.84 16 + ATAAARAT. 161 (924.77)
'_-":I ACATTEAT 0,82 1 + [CACAARARCT] 316 I:SE‘.}'?:I
16 + [AATAAATT] B81l4 (85.29)
8) GIAATACT 0.80 16 — .AATAAACT. 967 (92.36)
E‘:I CTAGCAAT 0O.79 lg = ATAATCT . El&f (EG.&E]
10) ATAGTTCE 0.78 18 — [CTTAAACT] 637 (89.17)
=] 18 — . ATAAAAT. 555 (94.77)



MEME (http://meme.sdsc.edu)

MEME takes as input a group of DNA or
protein sequences and outputs as many 0

motifs as requested. MEME uses statistical \MEME
modeling techniques to automatically choose| o ——

R

LIse this form to submit DMA ar protein sequences

Multiple Em for Motif Elicitation to MEME. MEME will analze your sequences for
similarities amaong them and produce a description
Yarsion 4.1.1 (motif) for each pattern it discovers.

the best width, number of occurrences, and Required < ~
. . . rour e-mail address: ow do you think the occurrences of a
d escCri ptlo N fo ' eqa Ch m Otlf, anil.jeggagcchme.org single myntifare distributed among the

Fe-enter e-mail address: sequences?
anil.jeggag@cchme.org ) One per sequence

_ _ ®) Zero or one REr SeQUBNCE
Flease enter the sequences which you helieve share ane ar O Any number of repetitions

YO ur M E M E resu ItS consl St Of: mg’:iis. The sequences may contain no more than 60000 Note:The maximurn number of accurrences

characters af a maotifis limited to 300.

yO u r M E M E res U tS i n HTM I_ fO rm at total in any of a large number of fornmats. MEME will ind the opfimum width of sach
yo ur IVl E M E resu tS i N XM L fo rm at Enter the name of a file containing the seguences here: rotif within the limits you specify here:

A Minimum width (== 2
| Browse.. | ) .
of 20 Maximum width (== 300}

yo u r M E M E res u tS | n TEXT fo rm at the actual sequences here (Sample Protein Input Sedquences): \EEI WU mumber of motifs tﬂw

=5ERFINCT range=chr1:172153140-172154139 -
aatgacagataageciciygacaticiagaaeccitogaacaaticicy N

and the MAST results of searchin g your getactofteacactycacatonanooctcaaagyatce aoaotetyas

input sequences for the motifs found by AR LR R RRR A AL AR Rl

MEME USing MAST. Optional

Description ofyour seqUences:

Enter the name of a file containing a

Tour job 1d 15 app 1254080196482 background Markov model:
Tou can wew yvour job results at: httpfmerme nbor netmemed 1 Tegi-bandquerystatus co?jobid=app 1254080126482 & sermce=MEME MEME will find the optimurm number of sites for each motif I | Browse.. |
You can view server activity here. within the limits you specify here:
Minimum sites (== 1) DNA-ONLY OPTIONS
e Sequence file: pasted_sequences Maximum sites (== 300} {lgnored for protein searches)
® Distribution of motif occurrences: Zero or one per sequence % [ _
o Mumber of different motifs: 20 [ ] shuffle sequence letters Search given strand only
o Minitmum motif width: 5 [ Look for palindromes only
o Nlasmmum motif wadth: 20
® Statistics on your dataset: e — | | Clear Input |
type of sequence dna
number of sequences 20
shottest sequence (restdues) 1000
longest sequence (residues) 1000
average sequence length (residues) |1000.0
total dataset size (residues) 20000

Touwil also recetve a confirtning message at your email address: anil jegga(@eclunc.org.




MEME (http://meme.sdsc.edu)

MEME Job appl1254080196482

o ‘homefnstallustfappsimeme 4 1 1ibinfmeme sequences -sf past

PN MOTIF 1 width = 20 sites = 7 lIr = 125 E-value = 1.9e+000
s Results
SEQUENCE LOGO
2- o MNMEME output as HTIL
Information Content T aiihe, o o e e
24 .4 (bits) o NMEME output as XL
o 3 =LT Stylsheet for converting RMEME XL to HITAL.
Belative Entropy P o MAST output as HTIWL
258 (bats) -y T e input sequences
Dovwnload LOGO A g M
1 ey ESSHgES
s se g GGGV S g
With SSC:[EPS [PNG] T et e o 5 13 ® Processing Messages
NAME STRAND START P-VALUE - Al
SERPTN AL + Q49 2. 38e-12 COTETCCAAS CTCCCCECCCCTCCCCAGCC TACTZCCT O
ADHIE - Th2 2.07e-10 CTTTTCCTCA CTTCCCACCCCCCCCCGHEOC TCOTEEAATTC
APOAT + fall g, 10e-10 CCoCAGCOGTOC CTCCCCTCCCCTCCTCTGCC AACACART S
ANIRE + Q27 9 40e-09 ACSCCASSTC CCTCCCCATCCTC-CATGCOC CTCTETSSEE
SEEPTNC + Q79 1.00e-08 TTTEACCTCA GTTCCCCCTCCTGACCAGCT O
APOH + 204 1.09e-08 SaCaAACCCCC CTTCCSC-AACCCTCTCAAGCA ACAACAT A
ATLDOR - 262 2. 65e-04 AAATCATTST CTCTCCCATCTTCTCCAGTC CTCCALLLCC
Motif 1 block diagrams
Lowest o .-
Name p-value Motifs
SEEFPTN AL S 28e-12 ] —
ATHIE 3.07e-10 -1
APCOA] 2. 10e-10 +1
ANTBP 9.50e-08 +1
SEEFPINCT |1.00e-08 +1 -
APOH 1.09e-03 +1
SCALE rrcr
h 1255075100 125150 175 200 225 250 275 300 325 350 375400 425 450 475 500 525 550 575 600 625 650 675 700 725750 775 800 825 350 875 900 925950 975




MEME (http://meme.sdsc.edu)

BN MOTIF 1 width = 20 sites = 7 llr = 125 E-value = 1.9¢+000
i— N
L4

Information Content

= RIEQCEQQ QICEQ% QQ Motif 1 position-specific probability matrix

C TACTGCCTCC
ADHIB 752 30710 CTTTTOCTCA L C TCTGGAATTC

APOAT

650 8.10e-10 CCCAGCGTCC CTCCCCTCCCCTCCTCTGCC AACACAATEGS

+ o+

AMBP 927 9.50e-09 AGGCCAGGTC GCTCCCCATCCTCGCATGCC CTCTGTGGGG
SERPINC1 973 1.00e-08 TTTGACCTCA TTCCCCCTCCTACCAGCT C
APOH 259 1.09e-08 GACAACCCCC CTTCCCARCCCTCTCAAGCR ACAACATCAG -
ALDOB - 262 2.63e-08 AAATCATTGT CTCTCCCATCTTCTCCACTC CTCCAAAACC
| Wiew PP 1 |
[Lowest Motifs
IName Ip-value q [ [ ] ] g
i - = | FIMO F5PM 1 | Scan sequence databases for all matches with thas motif nusing FINO.
o e ; 1 L _ _
o - TOMTOM PSP 1 | Compare to known motifs m motif databases using Tomtom.
[ALDOB 562008 I I
SCALE I o A A I A | [ [
1255075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725750 775 825850 875 900 925950 975

| GORMO PSP 1 | Find Genome Ontology terms associated with upstream regions matching thas motif nsme GONMO,

S — I'TOMTOM can be used to find out if an

against a database of Known motifs

TOMTOM DA e st it I .
Mot Comparison Tool ke e i e e loverreprese nted motif in your sequences

imatches or is similar to a known TFBS

an alignment of LOG0s representing your query
L-----------------------------------------

and the target motif it matches. For JASPAR and
Transfac searches, you can click on the motif 1D
to get maore information. (& Transfac license is
required for viewing Transfac details)

Data Submission Form | . .
i | TOMTOMOUTPUT
‘ TDMTDM_“‘_["I compare y_"j'ur uploaded motif with |Q1191'3_~' File: foutputftomtom £4552614 29602686/query meme
ach motifin a DNA motif database, Example Alignment Target File: /home/meme/meme 4. 1. Lbinddbimotif databasesitransfacmatnx meme
N WA |Distmln:e- Measure: pearson
L]
Select the DNA Motif Database to search: 2, A Al Motif Matches with ¢ value at most: 0.5 The g-value is the estimated falze discovery rate if the ocourrence 15 accepted as significant. See Storey JD, Tikbshirant B Statistical sigraficance for
TRAMSFAC (CORMME R CIAL w .y genome-wide studies. Proe. Mail Aead. Sei. UEA ¢2003) 10004400445
i J . A
FFFF M
Select the Motif Column Comparison Function: 3 2 00649
| Pearson correlation coefficient (pearzon) hd | 2 - A Target Motif: MO0E4S
A C _ Target Description: A7
= &2
1 B T el =1
== S Query Motif: uery = C I
Opti | Query Description: 0 h —E
ptionha p-value: 0.00015 " ™ " N ° ° " ®
D ipti f tif:
escription of your moti | g-value: 024
2
Overlap: ]
[ ‘Start searchi ] [ Clear Input Query Offset: -8 2,
e eT=ele s<lcTe cc e
Figures: EPS|[PNG a -— z—-— gg —m = T, —-—E
T o " ¥ N = @ ] - = 2 & e e - 2 2 8
query Tomiom 250008 1233
MO00s3
Target Motif: MO0083 2
Target Description: MEF1 P
=1
Query Motif: query = T C
Query Description: 0 A w ——
™ 3] =T L7
p-value: 0.00034
g-value: 0.27
2
Overlap: ]
Query Offset: -1 :'E ] C
Orientation: - TTC ‘ ‘ :TC C C
Figures: [EPE[PIG] a —Co7w 29 B Tg—e— —I—s-_.:_':—
reaR s e e rea 2o 22ERETFE R 2R
query Tomiom 27,0000 1295




Exercise 8: Use the downloaded SLC7A1 ortholog promoter
sequences to find out common motifs using WeederH
Exercise 9: Use the downloaded promoter sequences (from

Exercise 4) to find out common motifs using Weeder and
MEME

Exercise 10: Does any of the motifs found by Meme match
known TFBS?




| have found a miRNA enriched in my gene list or | am
interested in a specific gene and | want to identify
putative regulatory regions for miRNA/gene

GenomeTrafac: http://genometrafac.cchmc.org

GenomelrakaC

A comparative genomics-based resource for initial characterizaton of gene models and
the identification of putative cis-regulatory regions of RefSeq Gene Orthologs

o Cis-elements shared between anv cene pan

Find shared cis-elements between user-selected gene segment pairs.

e Conserved Cis-Element Scannel

Cenome-wide ortholog conserved Cis-element module search %

Note: If vou publish results obtamed using GenomeTratac, please cite
Jegoa et al., Nucleic Acids Bes. 2006 Dec 15; [Epub ahead of print]
OR

Jegoa et al., Genome Hesearch 12: 1408-1417, September 2002




GenomeTrafac: http://genometrafac.cchmc.org

% Basic Search

Drezcription W

search by disease, gene ontology, pathway, gene family, or custom groups

Select Query
Disease (Always use Disease Selector)

Fathwray fAlways wse Pathway Selector)

Genie ontology fAlways use Ontology Selactor)
Ilatremahian phenotype (Always wse Plenotype Selector)

w | aelect gene family from the list
¥ | Select custom group from the hst

COO00®

Cuery took 1,514 3

(4 genies meet the search criteria)

Query Term Accession Number Mame
MIE-1224 heh RN 1424 LIIEM 1224 Human rucroRMA 12324 hea-mar-1242a MIODOO44

LIIE-1244 mglhlirnl 22a IIirnl22a Mouse microRMA 1228 momu-mdr-122a LIIOOOODZS

K| Bl &




GenomeTrafac: http://genometrafac.cchmc.org

First Sequence

second Sequence

Tunestamp

Action

hab B 1224, MIEIN 1224 Human tereEINA 1222 hea-tr-122a

IIOO0044

MIOQO0ZS

malfirn122a, Mirnl22a Mouse microEINA 122a mmu-tir-122a

072572006 12:00

View

Resulogram

Regulogram

bp TraFaC Image

Firsit Seq. UCS5C map

mecond Seq. UCSC map

Mirn122a Mouse microRNA 122a mmu-mir-122a MI000025
3824 5391 G55 8526 10093 11661 13228 14795 16363 17930 194985
I [ ql || | [T ][ | | | | —l]:
o
E% 20
LL c- DMMM@MMmmmxmmm ek b FLLT
£
m"._
L&
—=° ooty gt SEN LRI,
100
&3 u L ap g
20 (D
nZ - B0 =
= 5 1 _
IE’ { T 0
0 m—ﬂl ,JV g
5 W - o
LA
I | n =
ZI:i.] || || I B i | || 1
2664 4025 R8T ET49 8110 04732 10834 12195 13557 14919 16281
M Exons M Repeats MIRN122A Human microRNA 122a hsa-mir-122a MI0O000dd— Hits Fercent Identical

X411

Combme wmordered same-family matiices

g50

Size

[0 Show ordered same-family hits alse

[0 Show only ordered same-family hits

NMNuonl22a Mouse microBENA 122 a momn-mr-122a NIOOOO2S

From

3624

| Export mouse GFF || Dpen mouse GFF_LICSC |

To

19448

NOBEN122A Huoman mucroBNA 122a hsa-mam-122a NI000D044

From

2bbd

| Export human GFF || Cpen human GFF_LICSC |

To

16281




GenomeTrafac: http://genometrafac.cchmc.org

Mirn122a Mouse microRNA 122a mmu-mir-122a MIO00025

3824 5391 6958 8526 10093 11661 13228 14795 16363 17930 19493

- S

D>

—

LL(D

)

m_

T

|_(.0

30 ‘ 100

Hits
Seql1-Seq?
,-_,;—
i
7 ey
_——
——
=
=
|eanuap| juaaiad

40
! %
0 1 0
a1 - m T O  — i —
2664 4025 387 8110 9472 10834 12195 13557 14919 16281
M Exons M Repeats MIRN122A Hum iIcroRNA 122a hsa-mir-122a MI0O00044=— Hits Percent Identical

® 200 % bp TraFaC Tinage First Seq. UCSC map Second Seq. UCSC map O [10x |+ Zoom

Mirn122a Mouse microRNA 122a mmu-mir-122a MI0O00025
4335 4952 a0v0 2187 5305 422 5410 65T a¥Th 892 G010

g

20
1] ﬁw——“/r\" im0 it e e A SR W el Y e e,

Seql

TF BS Fre

=
@ g Mﬂm Hﬂ_wﬁﬁmﬂ%ﬂmﬁﬁﬂ“
30 100 g
)
251 - 805
™2 D
03I - 60 =2
=27 5] i
T = T (-
O 1 D
a 10 =
H.
o 20 E
0 | 0=
4570 4659 4809 49728 5048 5167 5287 5406 5526 5645 57E5

M Exons M Repeats MIRN122A Human microRMNA 122a hsa-mir-122a MI0O00044— Hit= Percent ldentical




GenomeTrafac: http://genometrafac.cchmc.org

MIRN122A Human microRNA 122a hsa-mur-122a

VENKX32.01

ViPULO1

V$CDPCR3.01
VEHNF4.01

V$SRF.03
V$NBRE.01
V$VDR_RXR.01

V$ZBP89.01
V$CLOX.01

V$CDP.02

V$PIT1.01

V§GATAL05

V$PBX HOXA9.01

V§CUT2.01

V$GATA.01

V§SOX5.01

V$FREAC2.01

VEMTATA.01

V§SRF.02

VEMZF1.01

4980

5190

0 2009 Cownawtl Cluldren's Hospital Medical Cexder

5238

5430

Mirnl22a Mouse mucroRNA 122a mmu-mur-122a

V$ZBP89.01
V$MZF1.01

V$NBRE.O1
VEHNF4.01

VENKX32.01

V$VDR RXR.01

V$PUL.01

V§CLOX.01

V$CDP.02

VEGATAL DS

V$PIT1.01

V§CUT2.01

V$CDPCR3.01
V$PBX HOXA9.01

V$GATA.01

V§SOX5.01

VSFREAC2.01

VEMTATA.01

VESRF.03
V§$SRF.02




GenomeTrafac: http://genometrafac.cchmc.org

N Shared Cis-elements
(Genomatix Maix Family Library Version 5.0 (January 2005))
(For details and anmotations of TFBS-PWNAs, please register at Genoinatix)

heWVITRIN122 A mehInml22a
Famualy/Matrix Description : :
Begin | End Sequence Begin | End Sequence
Homeodomean
VENEXH VENES32 01 protem NK X3 2 4995 (5007 OO ACTOAGC A - [ 5301 |5315 A TTAGT A CT
— — (BAPX1, NEXZE,
Bagpipe homolog)
Pu.l (Pul2l)
V$ETSE/V$PUL.01 Ets-lce transeription. | 5504 15517 CAGCAGAGGAATGGACT +| 5326 |5342 COTCTOTTCCCCCACARM
factor identified in
Iymphotd BE-cells
_ut-hlce
VECLOX VECDPCR3 .01 homeodomain S020 (5038 COAATCTTGOTGAGTETGET - [ 5343 |5561 ToOGATAATTTAATGTGACT
protet

VEHINF4 VEHIVEF4.01

Hepatic nuclear

Factor 4 5037 (5057 GITIGACCAAAGEIFETGCTG | 5263 (5303 GITIGACCAAAGETGACTC TG

VESRFF VESRE.03

;:f RO 15038 |5056|  TTTGACCAAAGGTGGTGCT — |-|5399 [5417|  GGATCCCATAAAGGGAGAG

VEHNF4/ VEHINE4.01

Hepatic nuclear

Factor 4 5061 5081 TAGTGGUCTAAGGETCGTIGCCC | 5307 25327 | TAGIGGACTAAGGTCATGCCE

VSRORAVSNERE.O1

Monomers of the nur
subfatmly of nuclear
receptors (rr /7,
nurt 1, nor-17

S065 5083 GGCCTAAGETCGTGCCCTC + | 5255|5273 (e GAGCTGEACCTTCGETT

VSEXEFVSVDE RXR.01

WDEFEZE Vitarn
D receptor EXE, S071 (5095 (AT TGO T OO ACT G (- | 5317 (5341 | AGGETCA TGO TOTOT OO AT A
heteroduner site

VEZBFF V$ZBPS9.01

Zinc finger
transcription factor | S07F (2088 | TGCCCTOCCTOCCOCACTGAATS (| 22450 5267 | GaGGCATGGEGEEAGCTGGACCT
ZBEP-59

VECLOX/ VECLOX.01

+ |

Clow 5089|5107 COCACTGAATCGATAAATA 5334|5352 COCCCACAATCGATAATTT

+ |




| have a list of co-expressed mRNAs (Transcriptome)....
Now what?

1. Identify putative shared
regulatory elements

* Known transcription
factor binding sites
(TFBS)
 Conserved
* Non-conserved

 Unknown TFBS or
Novel motifs
 Conserved

e Non-conserved
* MicroRNAs




ToppGene Suite (http://toppgene.cchmc.org)

ToppGene Suite

£ Illll ‘ i | A one-stop portal for gene list enrichment analysis and candidate gene prioritization
4 !.I|I! l'

% based on functional annotations and protein interactions network
CERIREERTRTRERE '

e ToppFun: Transcriptome, ontology, phenotype, proteome, and pharmacome annotations based gene list functional enrichment anakysis

Detect functional enrichment of your gene list based on Transcriptome, Proteome, Eegulome {TFBS and miEMA), Ontologies (G0, Pathway),
Fhenotype (human disease and mouse phenotype), Pharmacome (Drug-Gene associations), literature co-citation, and other features.

Database details

Supplementary » ToppGene: Candidate gene prioritization

Hel
P Frioritize or rank candidate genes based on functional similarity to training gene list.

Publications

Terms of Use e ToppNet: Relative importance of candidate genes in netwarks

Contacts Prioritize ar rank candidate genes based on topological features in protein-protein interaction netwark.

o ToppGenet: Prioritization of neighboring genes in protein-protein interaction netwark
Supported by:
l[dentify and prioritize the neighboring genes of the seeds in protein-protein interaction network based on functional similarity to the "seed" list

(ToppGene) or topological features in protein-protein interaction network [ ToppMet).
Computational

Medicine



ToppGene Suite (http://toppgene.cchmc.org)

ToppFun: Transcriptome, ontology, phenotype, proteome, and pharmacome annotations based gene list functional enrichhment analysis

Select your gene identifier type, paste your sets helow or select example set, then submit.

Entry Type:

Example gene sets:

Training Gene =et;

Entrez [0

HGMC Symbaol

Entrez |0

259
S265
350
335
335
1555
1571
429
46z
125
J3240
5105
S265
3273
2244
2155
S053
125
1356
38z
383

"y

&

(click an "HGMC Symbol" ar"Entrez ID" to use the example training and test set of genas)

1 1. Supports variety of inputs

0

12. Supports symbol correction
13. Eliminates any duplicates

genes only

4. Drawback: Supports human and mouse

Input Gene List (81 [ 97)

259
5265
350
335
1558
1571
229
462
125
3240
5105
3273
2244
2158
5053
1356
3527
353
5004
2168
325

335
5265
125
1571
1571
1373
1356
42
2243
3527
125
229
BE2
2328

Entered

Human Symhol
AMBP 2559
SERPIMNAT 5205
APCH 350
AP0AT 335
CYP2CE 1558 L]
CYP2E1 1571
ALDOB 229
SERPIMCT 452
ADH1B 125
HF 3240
PCk 5105
HR 3273
F=B 2244
F3 2158
PaH 5053
P 1356
KNG 3827
ARG 383
DR a004
FABPT 2163
APCS 325 b

Genes Mot Found

Entered otatus

Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated




ToppGene Suite (http://toppgene.cchmc.org)

Calculations 1]1. Gene list analyzed for as
many as 17 features!

—-"

Feature Correction p-Value cutoff

Gene Limits

N

|
|
|
S .
¥ Al Eonferran *-*|III.III5 w 1 = n= 1500 : ) Smgle_.StOp enrlchment
7] GO Molecular Function |Bonferroni [ 005~ |1 <ns[1s00 | ! analysis server for both
7] GO: Biological Process [Bonferrani v 005 v | 1 < n<= 1500 i regulatory elements (TFBSs
Y1 50 Ceallular Egmpgnent Eh:mfern:uni """’l .05 1 = h= | TRO0 : and mlRNA) and b|0|0glca|
Y Human F'henut}.'pe Eonferran """’||:||:|5 b 1 = h= 1600 I
| Mouse F'th'IIII’['_-,-'FIE Baonferrani """’||:|.|:|5 W 1 = h= 1500 i themes
7] Domain Bonferroni v | 005 v |1 =ns|1500 |13, Back-end has an exhaustive,
7| Pathway Bonferroni “I”-“E | L ”5% | normalized data resources
¥ Pubrmed Bonferram » | 0.05 + 1 =z n= | 1500 I . .
I |
¥ Interaction Banferrani *-*|III_III5 W 1 = n=| 1600 : complled and Integ.rat.ed”
W [:'_',"’[Elhar'llj Bonferroni 1'-.-'*ll:l_[lE W 1 = h=|1R00 :4. BOnferrOnl COFFECtIOn IS tOO
| TFBS Borferroni | 0.05 1 = n=|1500 . stringent”; FDR with 0.05 is
ey [T | et
ol Ene}{pregginn anterran | L. b Zha i
7| Computationsl Bonferroni 2 005 | |1 |<n<|1500 | 12 T.FBS are based on cor.wserved
7] MicraRNA Bonferroni | 0.05 ~| |1 <pnz/1500 | cis-elements and motifs
. [ .
“| Drug Bonferroni ¥ |005 v |1 |<n<1800 |1 within *+2kb region of TSS in
' Bonf | % D05 w 1 = n=|[1R0O0 I
= Disease onferroni (¥ " i human, mouse, rat, and dog.
16. miRNA-targets are based on
|
|
|

TargetScan and PicTar

r



ToppGene Suite (http://toppgene.cchmc.org)

GO Biological Process

Annotations:
Senes:

GO Cellular Component

Annotations:
Senes:

GO Molecular Function

16,372

15 079
Updated &ug 26, 2009

2,335

1B ,728
Updated &ug 26, 2009

Annaotations: 8,583
Genes: 15 948
Updated Aug 26, 2009
Pathways
Annotations: 1672
Biolyc 164
Aug 23, 2009 CGAP BioCarts 314
ZentAFPF b
Jun 15, 2009 KEGG pathway 202
bz 10, 2009 M=igDB 431
FantherDB 150
Aug 25, 2009 Fathway Ontology 0B
FHeactome 25
sigmasldrich 2
signalling Transduction KE 11
Genes: b BYY
Interactions
Annotations: 18 047
BIMD 4 370
BioGRID 7 B02
HPRD B 075
Genes: 5,541
mIiRNA
Annotations: F40
MSigDEB 313
FicTar 178
Target=can 244
Genes: 11 518
Computational Gene Set
Annotations: 427
Genes: 4 712
Master Gene Info File
For All Annotations 35 449

Updated &ug 25, 2009

Human Phenotype

Annotations:

Senes:

Domains

Annotations:
GenedD
InterPro
FROSITE
FPfarm
FroDarm
SMART

Senes:

Cytoband

Annotations:

Senes:

Gene Families

Annotations:

Senes:

Drugs

Annotations:

Aug 25, 2009 CTD

Aug 25, 2009 Drug Bank

Aug 25, 2009 Stitch

Senes:

8 551

2531
Updated Sep 10, 2009

10,223
285

4 555
1,351
2774
385
5B
12,430

e
29821

151
b 093

13,141
4 977
2,003
B,155

14 536

Mouse Phenotype

Annotations:
Senes:

Pubmed

Annotations:
Senes:

TFES

Annotations:
Senes:

Coexpression

Annotations:

Senes:

Disease

Annotations:
Aug 28, 2009

Senes:

b 203

5 550
Updated &ug 25, 2009

|1 Database updated regularly
l2. Exhaustive collection of

0

I annotations

221 282

2217k
Updated Aug 25, 2009

B15

9770

1,203

Body Map 23
m3igDB 1,180
12 694

3,789

CTD 1,006
GWAS 29
CIMAIA 2492

4 385




ToppGene Suite (http://toppgene.cchmc.org)

o To Start Page

Results

Input Parameters [show Detzil]

Trﬂining Results [Sh-:-w .“.II] [D-:wmlc-ad .ﬂ.ll] [Sparie Matrix

1. GO Malecular Function [Display Chart] [Show Detail]
2 G0 Biological Process [Display Chart] [Show Detail]
3 GO Cellular Component [Display Chart] [Show O
4 Human Phenotype [Cisplay Chart] [Show Detail]

a: Mouse Phenotype [Dizplay Chart] [Show Detail]

B: Diormain [Display Chart] [Show Detail]

I Pathway [Display Chart] [Show Detail]

d: Pubimed [Display Chart] [Show Detail]

8. Interaction [Display Chart] [Show Detail]

10: Cytoband [Display Chart] [Show Detail]

11: TFBS [Display Chart] [Show Detail]

12 Gene Family [Display Chart] [Show Detail]

13 Coexpression [Display Chart] [Show Detail]

14: Computational [Display Chart] [Show Detail]

14 MicraRMA [Dizplay Chart] [Show Detail]

16: Drud [Display Chart] [Show Detail]

17 Disease [Display Chart] [Show Detail]

Mumber of genes in training et L}b a1
Mumber of genes in test set: 0
category Correction Cutoff Min Max

2 Molecular Function Bonferroni (005 (1 [1:500
iz Biological Process |Bonferroni (005 1 11300
F0: Cellular Component |[Bonferroni (005 1 (11300
Human Phenatype Bonferroni 005 1 1500
house Phenotype Bonferroni 005 1 1500
Domain Bonferroni 005 |1 1500
Pathrvay Bonferroni 005 1 1500
Pubmed Bonf i 00os 1 1500

Correction and Cutoff, HHme : o errn:un!
Irteraction Bonferroni (005 1 1500
Zytoband Bonferroni 003 1 1300
TFB= Bonferroni (005 1 1500
iFene Family Bonferroni 003 1 1300
COEXpression Bonferroni (003 1 1300
Computational Bonferroni 003 1 1300
MlicroRM L, Bonferroni (002> 1 1500
Drug Bonferrani 0.0 1 1500
Dizeaze Bonferroni (0.0 1 1500

Fandom sampling size in analysiz: |0

Minimun feature count intest =et; |2

Analy=zis took: 2 zeconds

Analyzis finished at: =N =ep 27 16:45:06 EDT 2009

D Mame =ource P-walue  Termin Query Term in Genome
1 GCJ:DDDEIEI;IE responze to external stimulus 0 27 s
2 GG:DDDTEL% blood coagulation 0 12 115
3 | GO000629 | lipid metabolic process 0 29 ard
4 | GO0044255 | cellular lipid metabaolic process 0 23 r20
S | GO00S031 7 | coagulation 0 12 119
B | GO0007599 | hemostasis a 12 120
¢ G00009611 |responze to wounding 0 20 S 3
g | G004 2080 [ waund healing 0 13 185
9 | GO00S0578 | requlation of body fluid levels 0 12 151
10| GOn0035114 | oxidation reduction 0 14 G4
11 | GO 0013752 | carboxylic acid metabalic process 0 18 a0
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2: GO: Biological Pracess [pisplay Chart] [Hide Detail
I Mame =ource P-walue  Termin Query Term in Genome
1 | GO0009605 | responzse to external stimuys I 27 S
2 GG:DDDTEL% bilood coagulation I 12 115
3 | EO0006629 | lipid metakbolic process I 29 ard
4 | G00044255 | cellular lipid metabolic process I 23
o 000203817 | coagulation I 12
B | GO0007599 | hemostasiz 0 12
¢ 20009611 | response to wounding I 20
g | SO0042080 | wound healing I 13
9 | GO002037E | regulation of body fluid levels I 12
10 G00025114 | oxidation reduction 0 19
11 | GO 0019752 | carboxylic acid metabolic process 0 18
Significant Terms For: Pathway
Cene count -
°» 12 3 & 5 & 7 & 3w u 12 13 14 response to external stimulus; GO:0009605
% Entrez Gene ID Gene Symbol Gene Hame Original Symbol
1. Drug metabollsm - cytechrome P50 | 1 126 ADH1C alcokhol dehydrogenase 1C (class 1), gamma polypeptide 126
2. stemoitic metabo s o |0 . .
3. Complement and mgu.L..mfa_.m.;— £ 1333 APOAT apolipoprotein A- 333
4. Metabalism of *'”“hi“if:Tfrﬂr“f:‘:T“— 3 350 APiOH apolipopratein H (beta-2-glycopratein 1) 350
- Retinel metabolism [
6. MAPDOO71 Fatty acid metabalism 4 12158 Fa coagulation factor [ | 2138
e 5 15950 RBP4 retinal binding protein 4, plazma ) 253l
: B 197 AHSG alpha-2-H=-glycoprotein 197
10, MAPODISD Tyrosine metabolism
11, Drug metabalism - other enzymes 72243 Fisa, fibr’iI'II:IgE!I'I EI|FI|"IEI chain 2243
12, TYROSINE_MET AR QLIS M .
13 MAFDDD1D Glyealysis Glucansagenesis E 21 3 'E'LB EI"::ILIITI"'I 21 3
S e el 9 2244 FizB fibrinogen beta chain 2244
15, GLYCOLYSE
16. Blood coagulation 10629 iZFB complement factar B G249
e Aoy zﬂ.ﬂﬁiﬂﬁiE 11|3158 HMGCS2 S-hydrozy-3-methylghutaryl-Coenzyme & syrthase 2 (mitochondrial) 5155
15. Metabolism of sugars 12(2444 PO paraoxonase 1 444
E L1 MAPt030 Tprophan metabotivm 131361 CPE2 carbowypeptidase B2 (plasma) 1361
22. Tyrasine metabolism 143075 CFHRA complement factor H-related 1 3078
23, BILE_ACID_BIOSYNTHESES
24. Plasminogen activating tascade 155265 =ERPIMNA1 zerpin peptidase inhibitar, clade A (alpha-1 antiproteinase, antitrypsind, member 15265
e e 163827 KNG kininagen 1 3827
27. MAPDO36L ﬂwm:ﬂ"':xlﬂ'":':;ﬂ"-"hr-’h“---_ 17|325 APCS amyloid P componert, serum 325
Bile acid blosynthes!s G
2. I 1812538 FEPC glucoze-6-phosphatazse, catalytic subunit 2538
a0, TRYPTOPHAR_METABOLE M [N I ] . .
31 Intinsic Prothrombin Activation A 1914153 hiBL 2 mannose-hinding lectin (protein C 2, z=oluble (opsonic defect) 4153
2 [ 200|735 iZ8 camplement component 9 T35
33 IRINOTECAN_PATHWAY_PHARMGEE [N - - — - -
34, BLOOD_CLOTTING_Cascant [ 211462 SERPINCY zerpin peptidase inhibitar, clade C (antithrombind, member 1 452
35. Fatty acid metabolism [ L . .
S m:m aegratuton | I —— 2213273 HRG histidine-rich glvcoprotein 3273
37. ghycalysisfgluzonecgenesi: [ N - 2315340 PLG plaﬂminﬂgen 2340
38, ANDROGEN_AND_ESTROGEN_METAROLS e m .
39. Linoleic acid metabolizm [ — 2415004 DR orosomucoid 1 o004
o m‘*"f“":'fj‘;‘"f“‘f— 1 25 316 A aldehyde oxidaze 1 36
- Acute Myocardial Infarction [
263053 =ERPIND zerpin peptidase inkibitor, clade D (heparin cofactor), member 1 a053
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05 271336 <P ceruloplasmin (ferroxidase) 1356

P=-value

m Gena count -m P-u‘aluel
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vk ToppGene Result Page +

Mumber of genes intraming set. [o71
Mumber of genes intest zet: 0
category Correction|Cutoff [Min| Max
0. Malecular Function |Bonferroni 005 |1 13500
7 Biological Process Bonferroni (0.05 |1 1500
0 Cellular Component Bonferroni (005 |1 1500
Human Phenotype Bonferrani (005 (1 1500
Mouze Phenotype Bonferrani (005 (1 1500
Damain Bonferroni (002 |1 1500
Pathveay Bonferrani (005 (1 1500
_ Pubmed Bonferroni |0.05 1 [1500 Enter name of file to save to...
Correction and Cutoff; . -
Imteraction Bonferrani (005 (1 1500 c - @ Deck
Cytoband Bonferroni 005 [ 1500 avein. 2sklop
Zene Farmily Bonferrani (005 (1 1500 | i ﬁ |"i=j TOBL_pSa Q:JMF Mebwiork Places
':EIE}:FIFE:E:EiEII'l Elnnferrnni oo0s 1 (1500 My Recent |"i=j Refrig-Bulb :4 My Computer
omputationsl Bonferroni (003 (1 1500 Documernt @ miRMApromoters_192 |D|'"“|':-“ Documments
MicroRMA, Bonferroni (002 |1 1500 EI:!' Al
X =
Diruig Bonferroni (005 1 (1500 |_ E'Ii My Computer
Dizeaze Bonferroni (003 |1 13500 g
D esktop m Imp_Dates
Random sampling size in analysis: |0 ) Bioinfo_Workshop-2009
Minimun feature count in test set; |2 - gUnused Deskiop Shorteuts
J Disease CYs
Analysis took: 2 zeconds _',.f 23 pS3mhwin
Analysis finished ot Sun Sep 27 16:45.06 EDT 2009 b Desuslils )songs
L) Mew Folder
L. I.)Photos
Training Results [=rc.. «] [Emreeem] [soarse tetri] ) Misc
ty Compuiter

1. G0 Molecular Function [pisplay Chart] [Show Detail]

2. 50 Biological Process [pisplay Chart] [Show Detail]

3. GO Cellular Compaonent [pisplay Chart] [Show Detail]

4. Human Phenatype [pisplay Chart] [Show Detail]

5. Mouse Phenotype [Display Chart] [Show Detail]

b: Domain [Display Chart] [Show Detail]

7. Pathway [Display Chart] [Show Detail]

8. Pubmed [Dizplay Chart] [Show Datail]

P M ebwork,

File name: Liveraenes ToppFun.tet

Sawve as type: Text Docurment

Cave

Cancel




ToppGene Suite (http://toppgene.cchmc.org)

| have a list of 200 over-expressed genes and | want to prioritize them for
experimental validation (apart from using the fold change as a parameter).....

ToppGene Suite

A one-stop portal for gene list enrichment analysis and candidate gene prioritization
based on functional annotations and protein interactions network

e ToppFun: Transcriptome, ontology, phenotype, proteame, and pharmacome annotations based gene list functional enrichment anakysis

Detect functional enrichment of your gene list based on Transcriptome, Proteome, Fegulome (TFES and miENA), Ontologies (G0, Pathway),
Fhenotype (human disease and mouse phenotype), Pharmacome (Drug-Gene associations), literature co-citation, and other features.

e ToppGene: Candidate gene prioritization

Prioritize or rank candidate genes bhased on functional similarity to training gene list.

e ToppNet Relative importance of candidate genes in networks

Prioritize or rank candidate genes based on topological features in protein-protein interaction netwark.

e ToppGenet Prioritization of neighboring genes in protein-protein interaction network

l[dentify and prioritize the neighboring genes of the seeds in protein-protein interaction network based on functional similarity to the "seed" list
(Toppisene) or topological features in protein-protein inferaction netwark (Topphet).
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| have a list of 200 over-expressed genes and | want to prioritize them for
experimental validation (apart from using the fold change as a parameter).....

Linkage ] ( Microarray Protein
Analysis Expression Interactome
Candidate genes Differentially
at the locus expressed genes

Genes bhased on:

* Disease (OMIM, GAD)
* Pathway

e G0 Term

= Mammalian Phenotype

Interacting

* Transcription Factors genes

= Other grouping ....

Training Set

Ot © B’
GO: Molecular Function ) . _
GO: Biological Process Scoring and Ranking Mapping to Protein-Protein
GO: Cellular Component interaction network (PPIN)
Human Phenotype ——{ Human Phenotype

Mouse Phenotype —— Mouse Phenotype

KEGG, BioCarta, Similarity Score » K-5tep Markov
BioCyc, Reactome, Pathways Based an # Hits with Priors
GenMAFPF, MSigDB Fuzzy Measure * Page Rank with Priors

Test Set

Gene Ontology
NCBI Entrez Gene

Interactions
NCBI Entrez Gene Pubmed |
InterPro, Pfam, SMART . . ®
PROSITE, Gene3D, ProDom ‘ J ity e i
: : TFBS Scoring and Ranking
MSigDB, PicTar, TargetScan miRNA-targets rest Set et "
genes based on relative
CTD, Drugbank, Drug-Gene ol - location to all of the Training
Metador, Stitch Disease-Gene Based on Prioritized = Set genes using global network
GNF ——| Gene Expression Pearson Correlation Genes distance measures in the PPIN.
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ToppGene: Candidate gene prioritization

Select your gene identifier type, paste your training and test gene sets below or select example sets, then submit.

E]{ample gene sets: HGN':S:HTIEIN Entrez ID
" felick on "HGHNC Symbol" or"Entrez ID" 1o use the example training and test set of genes)

symbol Types HGMNC Sywmbol b HGEMNC Symibol W

’---------

f-------

" Test gene set: N[ aovr1

| G —"

ACWVERZR
ADAMIS
ADM B
ADERATA
ADEALE
ADEEBE1
ALDHIAZ
ALPE3
ATPEVOAL]
BEMP10
BEMPZ
BEMP4
EMFPE14
CALCRL

" Training Gene Set:!

‘---------’

| &

SRS
CEMNTAZ
CHDY

| 4
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Training set (7 [ T)

Entered Human Syrnbaol
[ l2=22-5 22225
MEFZA, MEF2A,
GATAL GATAL
HAMNDN HAMND
HAMDZ HAMNDZ
TB=5 TH*5
SRF ~HF

1452
4205
2B2h5
H4.21
Hdkhd
B310
SR

Entered Sugoestions

CENTAL  [v]ADAP2 - AHGAP with dual PH domaing 2 Humen Synomem
CMYAT  [MHIRP1 - win actincbinding repeat %ntaining 1 Human Synonym
GJA7 Y 5JCT - gap junction protein, gamma 1, 48kDa Human Synonym
HiH Y HOFS - HOP homeobox Human Synonym
=113 - suppression of tumongemcity 13 (colon carcinoma) (HspsU

interacting protein) Human Synonym
=TIFPT - stress-induced-phosphoprotein 1 Human Synonym

REF=UH RBPJ Duplcated

| Update | O] Check Al

Test set (146 / 158)

Entered Human Symbal
AR AR
ACVRZEB ACVRZEB
ADAMITY ADAMITY
A0 A0
ADRATA, ADRATA,
ADRATE ADRATE
ADRBRKT ADRBRKT
ALOHTAZ ALOHTAZ
ALFKS ALFKS
ATPEYA] ATPEYA]
BMF10 BMF10
B2 B2
BhF4 BhF4
BMPRTA, BMPRTA,
CALCRL CALCRL
CASP3 CASP3
CASPY CASPY
CASHFE CASHFE
CASOL CASOL
CHODY CHODY
CITEDZ CITEDZ
lgnored

Entered

CENTAL Mot Found
ChY AT Mot Found
GATAL In Training et
GJAT Mot Found
HAMDH In Training et
HAMDZ In Training =et

Mot Found
I Training Set
Mot Found
Mot Found
In Training et

Sene D

=1l

=
8725
133
143
147
156
85054
57535
535
2730
B50
RS2
b5/
10203
g3k
G40
841
045
55036
10370

&

Find alternatives for missing symbols
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Training parameters

Test parameter

W Bonferrani » [| 005
¥| G0: Molecular Function | BEonferroni | 005+
¥| GO: Biological Process | Bonferroni v | 005+
| GO: Cellular Component | Bonfarroni | 005+
¥| Hurnan Phenotype Bonferran » || 005
¥] Mouse Phenotype Baonferrant » |05 w
Y] Dlarnain Bonferran » || 005
v| Pathway Bonterront % | 005w
v Pubrmed Bonferran » || 005
Y| Interaction Bonterrom % | 005w
¥] Cytoband Bonferrani » || 005
v| TFE= Bonferran » || 005
Y| Gene Family Bonterronl % || 005  w
¥| Coexpression Bonferran » || 005
¥| Computational Bonferran » || 005
] MicroR A Bonferrani » || 005
¥| Drug Bonferran » || 005
V| Dizeaze Bonterront % | 005w

—t ] —) ] —t ] —t | e—)t | e—)t | e—)t ] e—)t ] e—l | )l el | oe—)l ] )l el | )l el | )l e

ZhE
Zh=
Zh
Zh
= h=
ZhE
Zh=
Zh
Zh=
= h=
ZhE
Zh=
Zh
Zh
= h=
ZhE
Zh=

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

1500

Fandom sampling size:

1600 (b%: of genome] +

fin. feature count: | &

'Ij'gppGene Is processing your query

.h...
+ Estimating p-“Yalues
To see the training results before the test set 1z complete, click here.




TEAD
HIF1 4
CTHMET
TEX20
ZFP2
BMP4
TEX1
B2
TGFB2

ToppGene Suite (http://toppgene.cchmc.org)

2033
Faos
=091
1499
ST05T
22914

G5z 0
(ni=iEle]
Go0g
ogz

GO Molecular
Function

SCare
0.7136999
055041235
093915135
07136999
05804123
06308709

phalue
00235641
00309275
00029455
00235641
00309278
00250368
05493573
0,001
00397644
0005591

09660307
052415552
05603552

X

Gene

Rank

A

Symbaol

"

St

EP300
TEALDM
HIF1 A
CTrMMBE
TEXZ0
LFPh2
BhiF4
THHX
TH*2
TEFBEZ

2
3
i
o
G
7
&
9
[l

Average
Score

0.341 7445
0. 3072437
03041435
024539552
03207447
02749465

0. 229805
02393215
0. 2566615
0235031356
0. 3307361

Chwerall
P-value

00000003
00000055
00000062
00000755
0.0000533

0000112
00001 Fav
00002525
00002615
0.0002613
00002975

GO Biological GO Cellular Human
Process Component Phenotype
=Care phalue =Care pYalue Scare  pYalue
0.9999726 |0.0029455 |0.4305514 0,001 0 0.5
0997771 |0.0103093 |0.4305514 0,001 0 0.5
1 0001 | 0.4305514 0.001
1 0001 |0.4305314 0,001 a 0.5
09993964 |0.0014725 0| 05022091
09999975 000 0|0.5022091 0 0.5
1 000 0| 05022091 0 0.5
0.999997 0,001 005022091 0 0.5
0.9943991 |0.01620035 [0.4305514 0.001
1 000 0|0.5022091

Mouse

Phenotype

=Ccore  péalue

09999551
0.9939357
09397067
09329213
0.99993902

1
0.9993435
09996966
09393503
0.9999933

0.005
0.035
0.0z
0.06
0.005
0.001
0.01
0.0z
0.035
0.005

Domain

=core  pYalue

1]
0.3552697

o O o s s s I Y o |

0.5
0.001

=
0.3
0.
0.5
0.3
0.

Pathway

=Care v alue

005049534

0 05049334

06371233 0.001

06478037 0.001

0 05049334
03937178 | 000353223

Pubmed

Scare
0.5410056
0.7993714

0
0
0
0
0.7993714
0
0
0

v alue
0,001
0,001
04395093
04395093
04395093
04395093

0,001
04995093
04395093
04395093

Interaction

Cytoband

mcore pialue Score

0.7931733
0.7160363
1]
0

0.001
0.001
0,305
0505

0505

0505

0
0
0
a
0
0
0
1
0
a

phalue
0.5004907
0.5004907
0.5004907
05004907
0.5004907
05004907
0.5004907
0.5004907
0.5004907
05004907
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Why is a test set gene ranked higher?

-
strlated mus@gtissue dllopment

muscle orgﬁW&‘@@e‘l%H‘?eﬁ?Ve'ODmpm

]
|:I abnormal p@(arduum morphology
\ /Y abnorrhal vontrlcw septunrmorphology
abnormal myocardlal trabeculae morpholo / pericardial effusion
= | - embrVonlc devolopment
abnormal H’dlac muscle m
positive regula %@Fsmmmaﬂwyommw NYEIRARASH dHF SR BB AR B0 R uRiRiGRs d P
] [/ / =
chordate embryonic devplopmentx 7/ 0l /14 /“‘/ ] _ abnormal heart septum morphology
f .. b/ 4} ‘ / positive regulaticﬁof biosynthetic process
- = Yl I bk ab | devel tal patterni
positive 'egu'agﬂnm}lmm%ﬁlaf%%fém'morp}'{ology = abnormal developmental patterning
' N\ | . / "‘/
absent veﬂlcu culae ' g \ V1] positive regulation of macromolecule metabolic pr
.\ | / /// :
abnormal heart deveTopment AN O Vi B transcription activator activity
e KA BX5 e
e - ® ‘T ? s — ~ positive regulation of transcription from RNA
- embwomc Iethalnv durmo organogendkix2 - Ef;‘ OSR_F -
tube development _ O N ' .
— = @ \. ™ ] positive regulation of macromolecule bi
ANDZ‘ :
organ morphogenesis
heart developnient HANDF \ O —ta : Gt
= - | -\\ MEF2A =S
tissue gayelopment =l ~
abnormal cardiovascular development | \ abnormal BT crRito Rl PaTteFIHHANe X
T 7 abnormal cardiovascular system physiology \ transcription factor binding
abnormal heart atrium morphology \
= ] ] N
e %e | ne expression
embryonic devé?%%WﬁﬂPmm?@ %5 REREREvasHASHS %lr@r’ &?Véﬁrlcularptrabeculae morphology
=] positive reHAEAER BTAERIAR RicSMIRL D RIARaLE process

transcrifi@@n from RNA polympme Il prorgmer
positive Ir__e_lgulation of trgmfd,imgpmnmmﬁp@mh retardation

abnormal heart size
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| have a list of 200 over-expressed genes and | want to prioritize them for
experimental validation (apart from using the fold change as a parameter).....

ToppGene Suite

A one-stop portal for gene list enrichment analysis and candidate gene prioritization
based on functional annotations and protein interactions network

e ToppFun: Transcriptome, ontology, phenotype, proteame, and pharmacome annotations based gene list functional enrichment anakysis

Detect functional enrichment of your gene list based on Transcriptome, Proteome, Fegulome (TFES and miENA), Ontologies (G0, Pathway),
Fhenotype (human disease and mouse phenotype), Pharmacome (Drug-Gene associations), literature co-citation, and other features.

e ToppGene: Candidate gene prioritization %

Prioritize or rank candidate genes bhased on functional similarity to training gene list.

e ToppNet Relative importance of candidate genes in networks

Prioritize or rank candidate genes based on topological features in protein-protein interaction netwark.

e ToppGenet Prioritization of neighboring genes in protein-protein interaction network

l[dentify and prioritize the neighboring genes of the seeds in protein-protein interaction network based on functional similarity to the "seed" list
(Toppisene) or topological features in protein-protein inferaction netwark (Topphet).
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Graph prioritization parameters

Priaritization method: k-Step Markow L

step Sizefnormally 4-5) | F

Training gene neighborhood subnetwark visualization parameters

Meighborhood distance: |1 s

When training =set is big, the training gene neighborhood subnetwork can be huge.

Test Genes [nid- «1]

Rank D Hame Interactant count Score
1 2033 EP300 129 0.005192
2 23414 ZFPR2 4 0.004724
3 4776 MFEATCA 4 0.004615
4 7003 TEALD 9 0003739
5 9734 HDACS 20 0002319
= 10014 HDACS a3 0.002317
7 23054 MCOAR 49 0.001991
g 93649 R 2 00016
9 57496 hb L2 2 00016
10 14949 CTHMET 135 0001546
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HIPK1
TBX5
GTF2F1 HIPK2
JARID?Z
MAPK3
2 ELK4 e
- i NKX2=5 -
A S e X Ao 4
NRATIC 4
FLI1 > & CENPE
NKX2-1 ELK1
. t TEAD1 MYOG $ SMED4
ATF6 AR R | .
SRG N COPSS
= | ' . TCF12
HOPX ASCER » &
_ CREBEP
FOS A |
“ RELA, =
Fez ASCG2 <RF MAPK 1 S 2
PML S HEY2
NFYA ] ol |
CRIF2 NCOAG | , ==_\\l
CEBFE. HDAC4 NP1 FAND?2
FHL2 N U ;
MYOD 1 - o
RXRG RARG RIRA NCOAL ) MEFZD HDAGS ,
| ) HEYL
FHL3 '
SSRP1 NCOR? b HAND 1
THRA ASCLA
NKX2-3 FALS
FHLL . g | PHOX2 A
MYOCD Nig 1 -
M o PPPZR5D
PYCARD ' HDACS .
PRIGACA
| PRKCA

ZfEM2  MDC1



Exercise 11: Use the gene list from the downloaded file

(“Example-Set-2") and find out:

a. How many of these genes are transcription factors?

b. What are the enriched TFBSs and miRNAs?

c. What gene families are enriched in this list?

d. Are there are salivary gland development associated genes
present in this list?

e. How many and which genes from this list are associated with
non-insulin dependent diabetes mellitus (NIDDM)?

Exercise 12: Prioritize the 721 genes (“Example-Set-2") using

“stomach genes” from the “Example-Set-1".
a. What are the top 10 ranked genes using ToppGene and
ToppNet?
b. Why is TFF3 ranked among the top 5 in ToppGene
prioritization? What is its rank in ToppNet?




What if | want to compare several gene lists at a time?
ToppCluster (http://toppcluster.cchmc.org)

O\ Cincinnati
Children’s
Biomedical Informatics %

Paste input list Load Sample Data Genes

e Main Symbols are | HGMC Symbaol b
e Alternative Entry Methods
e Cluster Dataset

Cluster Mame Cluster 1
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Paste input list  Load Sample Data Genes —
Symbaols are | Entrez |D ~ 225 Feature Correction p-Value cutoff ene Limits
Cluster Name |Liver D& B3 Baonferroni » | 005 |+
30 G0 Molecular Function | Bonferroni » || 0.05  + 1 < 7 = 1500
FEmove S . Biologi Banferroni v | 0.05 1 =n< 1500
335 GO Biological Process : =h =
1558 GO: Cellular Compaonent| Bonferroni v || 005 » 1 = = 1500
1571 Hurnan Phenotype Bonferroni | 0.05 1 = 7 = 1500
a3 Mouse Phenatype Bonferroni | 0.05 1 == |1500
i;i Damain Bonferroni || 0.05 1 = = 1500
3240 Pathway Bonferroni » || 0.05 « 1 == 1500
5105 Pubmed Bonferroni » || 0.05 1 = = 1500
22 h3 Interaction Bonferroni » || 0.05 1 <n = 1500
gii Cytoband Bonferroni ™| 005 ¥ 1 < n = 1500
515 TFEBS Banferrani » | 0.05 1 = r = [1500
5053 Coexpression Baonferroni » || 0.05 |+ 1 =pn = 1500
125 Computational Bonferroni » | 0.05 1 < = 1500
1338 MicraRMA Bonferroni | 0.05 1 =pn = 1500
g:i? Drug Bonfarroni » || 0.05 1 = n = (1600
5004 Disease Bonferroni % || 0.05 1 = = |1500
21558 Annotations must have at least |2 % gene(s)
1571 Chose Toppcluster output format: | Extended HThML Table (Cvtoscape Link)  w
33 —Gene S5efts
S Liver A Salivary_Glands
127 44 known - 0 unknown 46 known - 0 unknown
Criginal Hurman Symbal Entrez ID Criginal Hurman Symbal Entrez ID
13773 1576 CYPIad 1576 2501 GALNT3 2501
213 1577 Y P3AS 1577 agy3 CLOMS Q073
735 F036 TFRZ F036 486 FeyvDrz2 4386
229 ALOOE 229 24959 I EaY 24959
341 APOCT 341 2349 FeyvD3 a349
Symbals are |Entrez ID v c406E 126 ADH1C 126 155006 TMEMZ13 155006
: S5EE 125 AOH1B 125 100129410 LOC100129410 100129410
Cluster Mame |Salivary_Glands 7448 WTH 7448 54007 FAM3E 54097
100125410 5053 PAH 5053 352099 CEarfsa 352099
remove w5 3240 HP 3240 27535 KIAs1324 27535
3514 197 BHSG 197 262938 EHF 26295
3073 CFHRE1 3078 Q9q COH1 Q99
25304 383 BRG1 383 360 AP 360
2 Ba90
Ed0a5
2945973




ToppCluster (http://toppcluster.cchmc.org)

ipCIuste

{ & Processing Salivary_Glands

MNavigate

-------------------------------------------------------------------------

Jump Ta ...

GO MMolecular Function
G0 Biological Frocess
GO Cellular Component
Human Fhenotype
tMouse FPhenotype
Domain

Fathuan

Fubmed

Interaction

Chvtohand

TFBS

Coexpression
Computational

Dirug

Dizease

rAicroRMA,

—Mavigate —Links —Cytoscape
JumpTD ....................................... = o e O include Orahaned Genes
,IE-. ..................................................................... H dC (] d | m Ewcal Versian WML v
EI Shareable Link [Jinclude Super Category

|—Re—Er|ri|::h

Category “ Title {or Source) Iiuer_lugP

G0O: Molecular Function

salivary stomach
gland_logP|cardiac_logP

pValues

GO Molecular (GO:0016491 oxidoreductase activity 1]
Funckion 10.0000
G2 Molecular |(GO:0005201 extracellular matrx structural [] [ 1s5.2720
Functiomn constituent
GO Molecular [GO: 0005506 iron ion binding (15,2181
Function
GO Molecular |(GO:0004497 monooxygenase activity [1I[]5.2535
Funckion
GO Molecular |(GO:0004022 alcohol dehydrogenase activity (1 Ja8034
Function
GO Molecular |(GO:0046206 tetrapyrrole bhinding [ 1 ]4 5627
Functiomn
GO Molecular |(GO:0020037 heme binding 1 ]assa7
Funckion
GO Malecular (GO0:0016705 oxidareductase activity, acting on [T ]a. 4052
Function paired donors, with incorporation or

reduction of molecular oxygen
GO Molecular [GO:0019225 oxygen binding (1] =2.9188
Functiomn
GO Molecular |(GO:000428665 endopeptidase inhibitor activity [1I[]20182
Functiomn
GO Molecular (GO:0030414 peptidase inhibitor activity ([ ]agoro
Funckion
G2 Molecular |(GO:0004024 alcohol dehydrogenase activity, [1I[ ]2 5525
Function zinc-dependent
G Molecular |G0:0043499 eukaryotic cell surface binding (11134220
Function
GO Molecular |GO:0030245 carbohydrate binding [ 1 [ ]2 0585 [[11. 3457
Funckion
GO Maolecular [GO:00022289 lipid binding (1 ]=21610
Funckion
G2 Molecular |(GO: 0004857 enzyme inhibitor activity [1I[]2.8756
Functiomn
GO Molecular |(GO:00042867 serine-type endopeptidase inhibitor (1 [ ]2.86272
Function activity
GO0 Molecular (GO 0042407 platelet-derived growth factor binding [] [ 1= 7an7
Funckion
GO Molecular [GO:0002201 heparin hinding 1 ]=.5552
Functiomn




ToppCluster (http://toppcluster.cchmc.org)
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DAVID (http://david.abcc.ncifcrf.gov)

Database for Annotation, Visualization and Integrated Discovery

\!' DAVID Bioinformatics Resources 2007
f ATORNS National Institute of Allergy and Infectious Diseases (NIAID), NIH

Home | Start Analysis = Shortcut to DAVID Tools | Technical Center  Downloads & APIs  Term of Service | Why DAVID? = About Us

Shortcut to DAVID Tools Welcome to DAVID Bioinformatics Resources

2003 - 2007

What's Special in DAVID 20077

= Functional Annotation .
The Database for Annotats

Gene-annotation enrichment analysis, =

' (DAVID) 2007 1s the fifth
Fu.r'llj:i-:rnal anncotation |:|u5terir1g. . programs of DAVID 2006
BioCarta B KEGG pathway mapping, gene- .
disease association, homalogue match, ID CDﬂ:lpI'E:hE:ﬂEI’fE set of funct
translation, literature match and more mnderstand biglggical e

gene list, DAVID tools are

[dentify enriched biological themes, particularly GO terms
Discover enriched functional-related gene groups

Chuster redundant annotation terms

Visualize genes on BioCarta & KEGG pathway maps
Display related many-genes-to-many-terms on 2-D view.
search for other functionallv related genes not m the list
List mteracting proteins

Explore gene names in batch

Link gene-disease associations

Highlight protem functional domains and motifs

Eedirect to related hteratures

= Gene Functional Classification
Provide a rapid means to reduce large lists , , .
of genes into functionally related groups of & [dE;ﬂﬁ- enriched bio

genes to help unravel the biological content B Discover enriched
captured by high throughput
technologies. More & Cluster redundant

F Visualize genes on B

. et of - —— & Display related many
Convert list of gene ID/accessions to others
of your choice with the most comprehensive & Search for other func

gene ID mapping repository. The ambiguous - List iIltEI’ﬂCﬁIlg pI'Dt'
accessions in the list can also be determined

= Gene ID Conversion

& Explore gene names
& Link gene-disease a
& Highlight protein fung
Display gene names for a given gene list; E" Redirect to related i
Search functionally related genes within your ) . .
list or not in your list; Deep links to enriched & Convert genc identife

detailed information. Maore = And more

semi-automatically. Mare

fnew!

= Gene Name Batch Viewer

Convert gene identifers from one type to another.

And more
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DAVID (http://david.abcc.ncifcrf.gov)

Upload List Background

Demolist 1 Demolist 2
Upload Help

A- Paste a list

Clear

B:Choose From a File

| Browse...

AFFY_ID v

()

Submit List |

Annotation Summary Results

Current Gene List: demolistl

Current Background: Homo sapiens

Main Accessions (0 selected)
Other Accessions (0 selected)
B Gene Ontology (2 selected)

Help and Tool Mlanual

171 DAVID IDs
Check Defaults

Help
B corresponding gene-term association not reported yet

epilepsy, progressive myoclonus type 2?a, lafora disease (lafo...
protein phosphatase 1, regulatory subunit 3d

glutamate decarboxvylase 2 (pancreatic islets and brain, 65k...
spectrin, beta, erythrocytic (includes spherocytosis, clinical ty...
tumor protein p53 (i-fraumeni syndro...

lectin, galactoside-binding, soluble, 3 (galectin 3)

pdz and lim domain 5

immunoglobulin heavy constant gamma 1 {glm marcer)
immunoglobulin heavy locus

immunoglobulin kappa wariable 1d-13

v-erb-b2 erythroblastic leukemia viral oncogene homolog 2, neuro /glioblastoma derive
3-hydroxyanthranilate 3,4-dioxygen...

arachidonate 15-lipoxygenase

myeloperoxidase

cytochrome p450, family 4, subfamily a, polypeptid...

nitric oxide synthase 2a (inducible, hepatocyt...

cytochrome p450, family 3, subfamily a, polypept...
hemoglobin, beta

[ ] coTerm_BP_1 79% 136 | Chart
[ ] coterm_pp_2 76% 131 | Chart
] GOTERM_BP_3 74% 127 | Char | ——
[] coTerm_sP_a 60% 110 | Char | —
. GOTERM_BP_5 60% 104 | Char |
GOTERM_BP_ALL 79% 136 | Chart | e——
d GOTERM_CC_1 70% 121 | Char | e—
[] GOTERM_CC_2 610 106 | Char |
L GOTERM_CC_3 33% 93 2 | ———
d GOTERM_CC_4 30% 86 Chart |
[ ] coTerm_cc_s 38% 65 |Chart | == 2p view
R ————— 70% 121 | Chart -|:| corresponding gene-term association positively reported
] GOTERM_MF_1 750 120 | Chart | = & Download File ViewEditor
e | Options
60% 119 | Chart | e
D GOTERM_MF_2 — l Rerun Using Options
[ ] coTeErRM_mMF_3 60% 102 | Chart | s
[ ] coTERM_MF_a s6% 97 | Chart | mes
[ ] coTerM_mMF_s 45% 78 |Chart | s
GOTERM_MF_ALL 75% 1290 | Chart | mes
Protein Domains (3 selected)
Pathways (2 selectad)
General Annotations (0 selectad)
Functional Categories (2 selected)
Protein Interactions (0 selected)
Literature (0 selected)
B Disease (1 selected)
GEMETIC_ASSOCTATION DB 13% 23
[] omim_pisease 18% 32

Combined View for Selected Annotation

I_ Functional Annotation Clustering™=""

| 4

hemoglobin, delta
hemoglobin, alpha 1



DAVID (http://david.abcc.ncifcrf.gov)

DAVID Bioinformatics Resources 2007

National Institute of Allergy and Infectious Diseases (NIAID), NIH

Home = Start Analysis

Shortcut to DAVID Tools

Shortcut to DAVID Tools

= Functional Annotation

Gene-annotation enrichment analysis,

functional annotation clustering
BioCarta & KEGG pathway mapping, gene-
disease association, homologue match, ID

translation, literature match and more

Provide a rapid means to reduce large lists
of genes into functionally related groups of
genes to help unravel the bioclogical content

B Gene Functional Classification

captured by high throughput
technologies. Maore

I = Gene ID Conversion -

LONVerT IIST of gene 1wy accessions to others
of your choice with the most comprehensive
gene ID mapping repository. The ambiguous
accessions in the list can also be determined

semi-automatically. Mare

= Gene Name Batch Viewer "

Display gene names for a given gene list;
Search functionally related genes within your

list or not in your list; Deep links to enriched

detailed information. More

Technical Center

Downloads & APIs = Term of Service . Why DAVID? = About Us

Welcome to DAVID Bioinformatics Resources

The Database for Annotati
(DAVID) 2007 is the fifth
programs of DAVID 2006
comprehensive set of funct
understand biological mea

gene list, DAVID tools are

[dentifv enriched bio
Discover enriched
Chaster redundant a
Visualize genes on B
Display related many
Search for other fund
List interacting prote
Explore gene names
Link gene-disease 3
Highlight protein fund
Redirect to related I

S R A L U

______

. 1 "-_.:-:. '|: -.:.- I, il _il_.

Scﬁm .Simtl 1

2003 - 2007

What's Special in DAVID 20077

[dentify enniched biological themes, particularly GO terms
Discover enniched functional-related gene groups

Cluster redundant annotation terms

Visuahize genes on BioCarta & KEGG pathway maps
Display related many-genes-to-many-terms on 2-D view.
search for other functionally related genes not in the list
List mteracting proteins

Explore gene names m batch

Link gene-disease associations

Highlight proten functional domains and motifs

Redirect to related hiteratures

¥ (Convert gene identifers from one type to another.

¥ And more

QR AR E R AR AR




DAVID (http://david.abcc.ncifcrf.gov)

Convert NCBI Entrez Gene IDs to RefSeq Accession Numbers

List Background Gene ID Conversion Tool

List Background

Upload Gene List |
us how you lilke the tool

Upload Gene List chrical notes of the tool

ﬁ Submityour gene list to start conversion!

_otitact us for questions

The Cross-Conversion of Gene ID Types:

Step 1: Enter Gene List
e Entrez (Gene 1D

e Athy ID
e CenBank Accession
® Cenpept Accession
e IMCE] (ol
e PIE AT

* PRID

— e PIE NEEF ID

e Eeteqg Genomic Accession

® Eeteq mEINA Accession

_ e Eefeq Protemn Accession
e Eetheq EINA Accession _
FOWSe..

® [lnigene
Step 2: Select Identifier 8 TTHNIPROT Accession
AFFY_ID ' e LTI Step 2: Select Identifier

I e TMIEEFT00 ID EMTREZ_GEME_ID

_ : e Cfficial Gene Syinbol e
Step 3: List Type |
e Mot Sure ™%

Gene List & Step 3: List Type

Step 1: Enter Gene List

Background & Gene List (%)
Background
Step 4: Submit List

Submit List Step 4: Submit List
Submit List




DAVID (http://david.abcc.ncifcrf.gov)

Background

Gene List Manager

Convert the gene list being selected in left panel to (REFSEQ MRNA v
-lse All Species -
HORO SAPIEMNSED)
LIM BSOS ) l 2L ‘
LINIDENTIFIED{T)

Ex

List Manager Help

ploaded List_1

Select List to:

U |

Show Gene List™*!

Gene ID Conversion Tool Result

Right-click to Download the result Help
Gene Accession Conversion Statistics Help
Conversion Summary From To Species David Gene Mame
ID Count In DAYID DB Conversion | |20z MM 001624 EEEIIENS ABSENT IM MELAMOMA 1
60 TEs Successful HOMO
g IDs Yoe None s MM 001615 S APIENS ACTIM, ALPHA 2, SMOOTH MUSCLE, AORTA
01IDs Mo Mone 7z MM 001615 EEE“ENS ACTIM, ALPHA 2, SMOOTH MUSCLE, AQRTA
0 IDs Ambiguous Pending HOMO
Total Unique User IDs: 68 27299 MM 014479 S APTENS ADAM-LIKE, DECYSIN 1
125 MM 000667 gg;ﬁms ALCOHOL DEHYDROGEMASE 14 (CLASS I, ALPHA POLYPEPTIDE
Summary of Ambiguous Gene IDs HOMO
ID Count |Pussih|e Source |Eun'l.l'E:rt Al 125 MM O00G6SE S APIENS ALCOHOL DEHYDROGEMNASE 14 (CLASS 1), ALPHA POLYPEPTIDE
126 MM O00G69 EEEII(ENS ALCOHOL DEHYDROGEMASE 14 (CLASS I, ALPHA POLYPEPTIDE
All Possible Sources For Ambiguous IDs HOMO
Ambiguous ID |PD55ihi|it'l_|l' | Convert 126 MM O00G6E SAPIENS ALCOHOL DEHYDROGEMASE 14 (CLASS I, ALPHA POLYPEPTIDE
125 MM 000669 EEEII(EHS ALCOHOL DEHYDROGEMASE 148 (CLASE I, ALPHA POLYPEPTIDE




Exercise 13: Convert affymetrix probeset IDs to gene
symbols

Exercise 14: What are the enriched pathways and
diseases for this gene set?

From the same example data set (“Example-Set-1.xls”), use the
probe set IDs (2" column) and extract their RefSeq accession

numbers



PANTHER (http://www.pantherdb.org/)

Protein ANalysis THrough Evolutionary Relationships

PANTHER

Classification System

!_ LOGIN

GQuick links

Brows=se PANTHER

Search PANTHER

Batch search \

Hrows=e pathwavs

Community Curation

REGISTER

Find PANTHER-classified genes, transcripts,and proteins by uploadingalist of IDs

Batch ID Search

separate IDs by a spa comma - supported IDs

Upload | Browse...
" _file format

CONTALCT LS HELP

__—7 ACADSB B
ACSLA
Enter IDs: |,

v Workspace

(zene expression tool

Gene Symbol [v

® 1D List

ct upload ID type:

Select File Type:

HIKK scoring

ceMP anakvsis

Downloads

Sie map

O Previously exported text search results

Res ult page: ® Genes O Transcripts/Proteins

Select datasets:

Celera: |:| H. sapiens D M. musculus |:| R. norvegious

NCBI: H. sapiens

D M. musculus |:| R. norvegious

FlyBase: [ ] p. melanogaster

7

GENE EXPRESSION DATA ANALYSIS

* Compare gene lists @
Upload lists of genes or gene
products and statistically
compare them to a reference
list to look for under- and

over-represented functional
categories.

Our expression analysis tools can be used for microarray data intrepretation.
Multiple gene lists can be mapped to PANTHER molecular function and
biological process categories, as well as to biological pathways. Our pathway
visualization tool will display your experimental results on detailed diagrams
of the relationships between genes/proteins in known pathways.

» Analyze alist of genes with

expression values @

Search |

Upload a list of genes and
their corresponding fold-
change values from a
differential expression
experiment.




Compare Classifications of Lists

Map lists of genes to @ PANTHER ontology.For pathways, you can then view the gene
expression values overlaid on top of a pathway diagram, where genes will be colored

differently for different clusters of genes.

Use the binomial statistics tool to compare classifications of multiple clusters of lists to a
reference list to statistically determine over- or under- representation of PANTHER classification
categories. Each list is compared to the reference list using the binomial test (Cho B Campbell,
TIGs 20007 for each molecular function, biclogical process, or pathway term in PANTHER.

Steps:
1. Select list(s] to
analyze

= 2. Select
referance list

1. Select Lists to Compare to a Reference List

For example, each selected list may be a cluster of co-expressed genes under a
particular set of conditions.

selected: FetalLiverSpecific.tx=t
FetalBrainSpecific.txt
AdultHeartSpecific.txt

2. Select Reference List

For example, the reference list may be the set of all genes in the experiment, or the
set of all genes in the genome being analyzead.

default: NCBI: H. sapiens genes

Search options
PANTHER Ontology:

® Pathways
O Biological Process
O Molecular Function

lUse the Bonferroni correction for mutiple testing

v

FetalLiverSpecifictxt

I NCBI: H. sapiens genes(REF) i

I FetalBrainSpeafictxt I

I AdultHeartSpecifictxt I

B 5-Hydroxytryptamine biosynthesis(F04371)
B S5-Hydroxytryptamine degredation(PD4372)
B 5-arachidonylglycerol_biosynthesis(P05726)
SHT1 type receptor mediated signaling pathway(F04373)
SHTZ type receptor mediated signaling pathway(F04374)
B S5HT3 type receptor mediated signaling pathway(F04375)
S5HT4 type receptor mediated =signaling pathway(P04376)
ATP synthesis(P02721)
B Acetate utilization(PO2722)
B Adenine and hypoxanthine salvage pathway(F02723)
B Adrenaline and noradrenaline biosynthesis(PO0001)
B Allantoin degradation(P02725)
B Alpha adrenergic receptor signaling pathway{F00002)
B Alzheimer disease-amyloid secretase pathway(PO0003)
B Alzheimer diseaze-presenilin pathway(FO0004)
B Amincbutyrate degradation(F02726)
B Anandamide_degradation(P0S728)
B Androgen/estrogene/progesterone biosynthesis(PO2727)
B Angiogenesis(PO000S)
Apoptosis signaling pathway(FO0008)
B Ascorbate degradation({F02729)
Asparagine and aspartate biosynthesis(P02730)
Axon guidance mediated by Slit/Robo(PO000&)
B Axon guidance mediated by netrin(PO0009)
B Axon guidance mediated by semaphorins(PO0007)
B B cell activation(FODD10)
Betal adrenergic receptor signaling pathway(F04377)
BetaZ adrenergic receptor signaling pathway(F04378)
Beta3 adrenergic receptor signaling pathway({F04373)
Blood coagulation(P00011)
Bupropion_degradation(P05729)
Cadherin =signaling pathway(FP00012)
Carnitine metabalism{P02733)
B Cell cycle(FPO0OD13)
Cholesterol biosynthesis(FO0014)
B Circadian clock system(F00015)
B Cobalamin biosynthesis(P02735)

B Cortocotropin releasing factor receptor signaling pathway(P04380)




PANTHER (http://www.pantherdb.org/)

Protein ANalysis THrough Evolutionary Relationships

Results @
Colars for viewing Feference lisk | Example-5et-3.bxt
E;Eangiz I_il_l:lgl::'ath'f-'a';-' Mapped IDs: 25431 135
Exarnple- Unmapped IDs: 0 1

Sat-3 ety LFED bt

QFa) . components oRly in
the referanca lisk

Zlick on pathway name to see genes highlighted on pathway diagram

SOl At e Yiew: | Bar Chart of Gene Count W

MCEI: H. sapiens genes (REF) Example-Set-3.Exk
Pakthways # # expected +/- AP value
Blood coagulation 55 =) 2 + 1.38E-07
Plasminogen ackivating cascade 21 .l 11 +  9.37E-04




PANTHER (http://www.pantherdb.org/)
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Summary

Cis-Element Finding Matrix

CONSERVED NON-CONSERVED

KNOWN TFBS oPOSSUM Pscan
DIRE Matinspector*

Vo IWIVIT I\ [e)\/\'l 0 POSSUM MEME
TFBS OR MOTIFS WEEDER-H WEEDER




RESOURCES - URLs: Summary

Application/Resource

oPOSSUM http://burgundy.cmmmt.ubc.ca/oPOSSUM/
DIRE http://dire.dcode.org/
Weeder-H http://159.149.109.9/modtools/
Weeder http://159.149.109.9/modtools/
Pscan http://159.149.109.9/modtools/
MEME http://meme.sdsc.edu/
Matlnspector http://www.genomatix.de/
GenomeTrafac http://genometrafac.cchmc.org
ToppGene http://toppgene.cchmc.org
ToppCluster http://toppcluster.cchmc.org
DAVID http://david.abcc.ncifcrf.gov
PANTHER http://www.pantherdb.org

Genome Browser

http://genome.ucsc.edu

ECR Browser

http://ecrbrowser.dcode.org

Slides/Exercises

http://anil.cchmc.org/dhc.html



http://genometrafac.cchmc.org/
http://toppgene.cchmc.org/
http://toppcuster.cchmc.org/
http://toppcuster.cchmc.org/
http://anil.cchmc.org/dhc
http://anil.cchmc.org/dhc
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8.

9.

O v A wWN R

Exercises - Summary

. Exercise 1: Use oPOSSUM to find shared conserved cis-elements in a group of co-expressed genes
. Exercise 2: Use DIRE to find shared conserved cis-elements in a group of co-expressed genes

Exercise 3: Use Pscan to find shared cis-elements (Transfac) in a group of co-expressed genes

Exercise 4:

. Exercise 5:

Exercise 6:
SLC7A1

Dowhn
Down

Dowhn

table browser
Exercise 8: Use the downloaded SLC7A1 ortholog promoter sequences to find out common motifs using

WeederH

0Oacl
0OaC

0dC

upstream 500 bp sequence for a list of genes
all SNPs overlapping with these genes
the orthologous promoter sequences (human, mouse, and rat) for the gene

. Exercise 7: Are their any putative microRNA regulators for SLC7A1? If yes, download all of them using

Exercise 9: Use the downloaded promoter sequences to find out common motifs using Weeder and

MEME

10.Exercise 10: Does any of the motifs found by Meme match known TFBS?

11.Exercise 11: Use the gene list from the downloaded file (“Example-Set-2”) and find out:

* How many of these genes are transcription factors?

* What are the enriched TFBSs and miRNAs?

 What gene families are enriched in this list?

 Arethere are salivary gland development associated genes present in this list?

* How many and which genes from this list are associated with non-insulin dependent diabetes
mellitus (NIDDM)?

12.Exercise 12: Prioritize the 721 genes (“Example-Set-2") using “stomach genes” from the “Example-Set-1".

* What are the top 10 ranked genes using ToppGene and ToppNet?

* Whyis TFF3 ranked among the top 5 in ToppGene prioritization? What is its rank in ToppNet?

13.Exercise 13: Convert Affymetrix probeset IDs to gene symbols

14.Exercise 14: What are the enriched pathways and diseases for this gene set?

For additional exercises, see http://anil.cchmc.org/dhc.html



