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Slides and Example data sets available for download at:
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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
questions 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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I have a list of co-expressed mRNAs (Transcriptome)....
Now what?

1. Identify putative shared 2. Identify the underlying

regulatory elements biological theme

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

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

* MicroRNAs * Literature co-citation...

Expression Profile - Gene Lists

Annotation Databases
Gene Ontology, Pathways

Genome-wide Promoters
Putative Regulatory
ignatures

Gene lists associated with similar

function/process/pathway

/

Enrichment Analysis

Expected Observed

Random Significant

X Distribution Enrichment

N —
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I have a list of co-expressed mRNAs (Transcriptome)....
I want to find the shared cis-elements — Known and Novel
O Known transcription factor binding sites (TFBS)
% Conserved

+ 0oPOSSUM
. DIRE 1. Each of these applications
. support different forms of
< Non-conserved input. Very few support
e Pscan probeset IDs.
- Matinspector (*Licensed) % RedFont: Input sequence
. required; Do not support
D Unknown TFBS or NOVG' mOtIfS gene Symbo|5, gene IDs, or
< 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

I have a list of co-expressed mRNAs (Transcriptome)....
I want to find the shared cis-elements — Known and Novel
O Known transcription factor binding sites (TFBS)

% Conserved
« oPOSSUM
+ DIRE
< Non-conserved
* Pscan
« Matlnspector (*Licensed)
O Unknown TFBS or Novel motifs
% Conserved
« oPOSSUM
+ Weeder-H
% Non-conserved
« MEME
« Weeder
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oPOSSUM (http://www.cisreg.ca/oPOSSUM)

/|

) OPOSSUM e

oPOSSUM is 3 web-based system for the detection of over-represented transcription factor binding
sites in the promoters of sets of genes,

I Enter >

iz designed to detect over-represented conserved

single sites in Flumaﬂ and moUse genes.

Supports
humanand
mouse

Reference: Ho Sui, et &/, (2005), oPOSSUM: Identification of aver-represented transcription factor
binding sites in co-expressed genes. MAR, 33(10):3154-64. PMID: 15933209

Human CSA {(Module analysis) Enter >

Hurmardtomi '\ é sidentifies over-represented combinations of
conserved Hransernton Facfar Eln \Ha sites in sets of human and mouse genes.

Reference: Huang, 5., Fulton, 0., s# &/, (2006}, Identification of over-represented combinations of
transcription factor binding sites in sets of co-expressed genes. In Advances in Bininformatics and
Zomputational Biology, Wol, 3. Imperial College Fress, London, UK, 247-56, PDF,

Worm §SA Enter >>

Worm Single Site Analysis (554) identifizs over-represented conserved transcription
factor binding sites in sets of <. elegans and C. briggsae genes.

Yeast SGA Enter >>

Yeast Single Site Analysis (SSA) identifiss over-reprasented transcription factor binding
sites in sets of 5. cerevisiae genes. Phylogenetic footprinting has not been used for
yeast,

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

Select Analysis Parameters |

Disadvantage:
STEP 1: Enter a list of co-expressed genes |Supports either

Species:

@ human O mouse

only

human or mouse

Gene ID type:
O Enzembl OHUGO.-"MGI Syrbalfalias OReFSeq ) Entrez Gene

& paste gene IDs:
[ Use sample genes ] [ Clear ]

259 ~
5265
350
335
335
1558 w

) OR upload a file containing a list of gen
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oPOSSUM (http://www.cisreg.ca/oPOSSUM)

STEP 2: Select transcription factor binding site matrices

JASPAR CORE Profiles

2 all profiles with a minimum specificity Df hits (min. 8 hits)

& OR select by taxonomic supergroup:
I:lplant i¥ivertebrate Dinsect

. _ The JASPAR PHYLOFACTS database consists
O QR select specific profiles:

Iy = of 174 profiles that were extracted from
Agamou = phylogenetically conserved gene upstream
AGL3 elements. They are a mix of known and as of
Al yet undefined motifs.

Arnt

Arnt-Ahr )

AERID When should it be used?

Athb-1 A They are useful when one expects that other

factors might determine promoter

JASPAR PhyloFACTS Profiles| | chaacteristics and/or tissue specificity.

O all profiles with a minimum specificity of |8 hits {min. 8 hits)

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

STEP 3: Select parameters

Level of conservation:
| Top 10% of consered regions (min. conservation 70%) V||

Matrix rmatch threshold:

The Fisher statisticreflects the
proportion of genes that contain

Arognt of ynstream f downstream sequence:

|2000/2000 v

pumber of results fo o
& Top |10 »|results
O OR only results with Z-score >= and Fisher score <=

Sort results by: The Z-score statisticreflects the occurrence of
Oz-score ElFRisher score [the TEBS in the promoters of the co-expressed

isplay:

Press the Submit button to perform the analysis or Reset to reset the anal
seconds to a minute or more to perform, Please be patient,
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oPOSSUM (http://www.cisreg.ca/oPOSSUM)

0POSSUM Analysis

Aﬁﬂalysis Results

i
TF TEClass | supergroup
Selected Parameters HFLA | HOMEO vertebrate
sey HiG vertebrats
Conservation level: Tap 10% of cond Fo5 bzip vertebrate
N n om we bz vertebrate
Matrix match score: Foxal FORKHEAD | vertebrate.

Upstream sequence length: 2000

woai[HoMEO | vertsbrate
Downstream sequence length: zooo FOXDL | FORKHEAD | vertebrate
Number of genes submitted: 21 S,k e

s cetpa bzr vertebrate
Number of genes included: 15 Tan oD |t
Number of genes excluded: &

© Background

Target Genes

Analyzedd 1356 250 2158 259 383 335 3273 462 1571 5105 229 325 2168 2244 5053
Excluded}s265 1558 125 3240 3827 5004

Background | . Target
nonchits | oenebits | (ST, TFES

s 7

1 2

i a

z [

z s

2 6

s 5

L 2

s 5

L 2

Background  Background | Target

get
hits | TFBSrate | TFBS hits TFBS rate

1860 0.0021 8 oo
34149 0.0248 3 o031
16086 0.0104 1 ooiss
s014 0.0048 2 oo
6047 0.0054 s ooz
12155 0.0065 L oouo
11145 0.0072 15 o016
sa052 0.0261 2] o032
12176 00118 14 00204
so121 0.0333 s2] o042

Zscore ||

2268

Fisher
2892005
1552002
5075002
3196002

a.026e-02

4.696e-02

5417002
6515002
7.8440-02
8496002

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 TFB§ Rel. End TFBS Orientation TFBS Score
1356 ENSGOODOODATSST 3 1 130422269 150420270 150424269 GGTTAATGTTTAAT 150421313 951 150421332 938 1 15.334
as0 ENscomooeeeises 17 -1 exessere s1653975 51657974 GGTTAATGTTTAAG 61656032 -se  siesenss o - 13.475
3272 ENscomaoeiiases 3 i 1e7mesesy 167884487 187063496 TOTARATGATTAGT 187886344 143 1a7aesasr 130 -+ 5708
1571 ENSGOODOOIESY 1o 1 135130857 135108857 135192656 GGTTTATTATIAGC 135150745 -1z 13s150758 -99 E 14.409
S105 ENsGOGwoelzaps3 20 1 55569543 3567343 55571342 AGATAATGATTGAA 55569396 147 ssE63403 134 Y 5903
223 EnsGosameis2zes 1 1 157824239 157822235 157825284 AGTTATTTATTAGA 157324075 -160 157824092 147 - 12799
2160 ENSGoswoeleasES 2 -1 88208653 88206654 28210693 AGTTAATGTTTGAA 28208792 -95  sa208005 112 E 12.830
2244 ENsGoowoRL7ISEY 4 1 135703598 155701596 155703595 AGTTAATATITAAT 135703524 72 133702597 -8 -+ 14862
T ERRsRREE R R R AR R
Download as a tab delimited text file §
T rsessssssRssssRnnnn 71
Genes Containing Conserved SRY Binding Sites: N w
GeneID EnsemblID  Chr Strand  TSS Promoter Start Promoter End TFBS Sequence TFBS Start TEBS Rel. Start TFBS End TFBS Rel. End TFBS Orientation TFBS Score
1% Eusememsesresr 1 isosazaes 150420270 150424269 TTARACATT 50421323 347 130423031 3 o51
150422269 50420270 150424269  TGAGACAT 150422361 “s2 150422069 100 i 779
2158 %1 sseosss iasecEser  1aseazse)  TTaGacaMs  1aassisss s34 130443502 o2 i ot
2t e 1 amsmsas arsasese  lasawose  ATeATAAT  aaisasazs <23 aasasea 227 B o
o 55569543 55567543 55571542 ATTAACAAC 55569381 162 55563389 154 1 6.352
220 scomansmerz s 4 seasezs 100209927 00230026 TCTCAGANT 103237073 854 103207081 o B s
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  TFBS Rel. End TFBS Orientation TFBS Score
1956 ENSGOOODDOSTEST 3 -1 150422269 150420270 150424269 caTTATaTTTAAT | 130421315 51 fusoazizse 938 1 15,334
aso Enscosssseeisez 17 -1 e16sSeTe 61653975 e1657974f aarTasTaTTTARG | e1esenaz -se | exesenss B 4 13,479
3273 Enscosoosiizess 3 4 is7assdsr 187884487 1e7acesne] TaranatanTTaGT | 187286344 -143 feraseas? -130 4 5708
1571 ENSGOO0DDI30GEY 10 1 135130857 135188857 135192056 saTTTATTATTAGE | 139150745 -112 fussisorse -9 E 14,409
5105 ENsGooOOOIZaZEE 20 1 53369543 s5567543 71542 AcatarToaTTama | sssesase -147 | sss69409 134 el 9303
a2s Enscossseizzzes 1 1 is7aze2am 157822239 157825284 AaTTATTTATTAGA | 157826075 -160 fus7azens2 147 - 12,799
2168 Enscososaisases 2 an20869% a8206694 ee210693f acTTasTaTTTeAs | e8208792 e P 112 El 12,830
2244 ENsGOoOOMIZISER 4 1 159703396 155701596 155705593 AaTrasTATTTAAT | 135703524 -72 fuss709mar -9 4 10069
Download as a tab delimited text file

Genes Containing Conserved SRY Binding Sites:

Gene ID_Ensembl 1D Chr_Strand TSS _Promoter Start _Promoter End

150422265

ENSC00000047457

150420270

1S04242e5

R

TFBS Sequence
TTARACATT

TFBS Start TFBS Rel. Start

150421523

TFBS End_TFBS Rel. End_TFBS Orientation TFBS Scor
150423551

150422269 150420270 150424269 TGACACAAT 150422361 52 150422369 1
150422269 150420270 150424263 TAARACAAA 150423255 150423263 -y
750 SC0000008T503 1T I 1855574 Gr=rig TIESTEr e TAATATART 1654150 TEES  £1659150 T
61655574 61653975 G1657974  AAAAACAAA 61654256 1719 e1es4264 1
215  ENSG00000101981 K 1 138440361 138436561 135442560 TTGGAGAMA 138441454 534 138441502 1
293 ENSCO0000118520 & 1 13153605% 131934053 131938058 ATGAATAAT 131535824 235 131535832 1
3273 ENSE00000113905 G 1 167866487 167864487 167866456 TTAATGAAT 197888433 52 187866443 1
462 Enscoomoo117601 1 -1 172153138 172151140 172155188 TTAAGGARA 177153193 54 172153201 1
172155135 172151140 172155135 TTARMGAAC 172153216 7 172153224 B
71 TC00000130598 10 T 135150657 35100057 TISIOZO0C  GAARATAAT FEST “1o74 135105051 =
135150857 135166857 135192656 GCTAATAAT 135150745 112 135150753 1
135200 e lasa0zasi T o 2251230 lagc Jgmizaig lad 4
5105 4253 20 L 55569543 55567543 SSS71542 | GTACACAAR 55569204 33s ssseaziz 331 1 6.214
sssessas ss5e7543 SSS7LS4z  ATTAACAAC ssses3s1 162 sssesass -1s4 1 e.052
229 5600000136872 5 -1 103237526 103239927 103239526 TCTCACAAT 103237073 654 103237081 845 1 6.965
103237926 103235927 103239926 GTARATARA 103237407 520 103237415 512 1 7.334
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oPOSSUM (http://www.cisreg.ca/oPOSSUM)

‘ Human SS5A | Human CSA J Woarm 554 | Yeast 554 |

Select Custom Analysis Parameters

STEP la: Enter a list of co-expressed genes OPOSSUM Main | Home ECUS —

;‘-:\ Download API | Download DB

® huma‘r\ O mouse [

Gene ID type:
Oensembl O'Hugormar symboljalias O refseq @ Entrez Gene

GPOSSUM Analysis

@ paste gens IDs {max. 1000 genes):

Use sample genes | [ Clear

259 ~
s265
350
335
335
1558 v

O OR unload 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):

1281 A
1281

1805

125

10551

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

Exercise 1: Use oPOSSUM to find shared conserved cis-

elements in a group of co-expressed genes

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

2. Copy20 or 25 geneIDs from the downloaded file and use them
for oPOSSUM analysis

oPOSSUM Summary:

For conserved common cis-elements in a group of genes

Supports human or mouse only

Uses JASPAR matrices only which are not exhaustive

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

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

AWM PRE

N o
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oPOSSUM Summary:
4. Optionsto select the regions (max. 10 kb flanking region)

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

Digtant Caments of d genos ®

Job D:0328091038152309

9 Y

Harne Detsils Oulpul sxsngss Scresnshots Rem B subenited job.. Cling DIRE Cortact s 22 signal genes; 100 background genes

denttying distant reguiatory elemerts..
e oA E—. 02

Automitostatus updste svey 3 seconds
Gl et 1o manually s i page

1, and 131 ) genomes

Co-regulated gene:

Gelact e souree of

‘PR e e (o sccesion ombars D

Request D...
Target elements: 19260810037 3607
s e onp? 4= 7601 DOSIT 3507

top 3 ECRs + promaer ECRs [detaul]
) TR EGRE * promoter ECRS

(£ pmaberEO RS 2 68 Potential Regulatory Elamants o
sesssssnmnnEn 0 (5%

Gene s
Ganome: ruman (15 @

pavan: [ Gene EyMDOIs (OATAZ PAY, 60y ™

. prrrrryeewn i Subiit ]

1 RS 1e29% 038708

> e 10005,

3 er 2emm

Lom 1T 1010pTFs

SH N i ocamemee

o R snw Py

T RUSHIA sTi%

s ioRE 1000%

9 R 5T1%

10 e 143

1 cor 8srs

2 o 1%

13 POUSFT s7ie

prpee s s

15 cese 2435 045000 e

16 STAT tan ot [Ee ]

\'4
% Regulatory element Type W Score Locus Gene Candidate transcription factor binding sites (1 elative positions)
] . g [ES1(71) MEF 2(1 08) NIKX22(180) ATATA(1 64) AFP1 (186) LHX3(1 86) TEL2(218) HES1(240)
1 chi157799202167709010  Intergentc 11,860 ehrt:1 5777 2437157948651 APCS T 0 (158) NYOISZ88 HENT01) MON(343) ORESPTGIUNGAA8) W (31 1) CDAGEITS
2 Chrl:\57820774-157823321 promoler 1.327 chrl:157772437-157948651 APCS  4:AREBB(BD) TBX5(62) CHY1 0(365) TBH5(520)
3 Chrl:\57823477-157823620 promoler 0.843 chri:157772437-157948651 APCS 3:ARP1(12)LEF1(20) CHAF(S3)
4 Chrl:\57823967-157824176 promoler 6.780 chri:157772437-157948651 APCS B STAT3E RORAR(TE) PPARA(TE) LXR(82) ER(E3) PPARAWI) LXR_DR4(E3) HIF1 (117)
AX2(56) STAT3(G5) OSF2(106) PEBPH 07) AMLI(107) RFX1 (340) NFMUE1 (336)
BETeITE2(208) CHPINE) V0] (A7) ATA (R0 CIPIETT) (] 0MGETY) MRS (R4
iRE (h dire.dcod
.
DIiRE (http://dire.dcode.org

# Regulatory element Tvpe re Score Locus Gene Candidate transcription factor binding sites (relative positions]
1 chri157799202-167799916 intergenic 11 880 chrl57772437-157848651 APCS 153 HEST(71) MEF 2(1 05) NKXI2(160) ATATA(1E4) AFP1(166) LHX3(166) TEL2(216) HES1(240)

E2F1DP1(258) MYOD(265) HEN1(307) HMGIY(344) CREBP1CJUN(448) YY1(511) CDP(B11)

2 chri1167822774-167623321 promoter 1.327 chrl:167772437-1570948651 APCS REB(E0) TBXS(52) CHX1 0(266) TBXS(520)
3 chri:167823477-167623620 promoter 0.843 chrl:167772437-1570948651 APCS RP1(12) LEF1(20) CMAF (53)
4 chri-167823067-167624176 promoter B.780 chrl:67772437-1570948651 APCS TAT3(52) RORAZ(TE) PPARA(7S) LXR{B2) ER{B3) PPARA(B2) LXR_DR4(83) HNF1(117)

301 PAXA(S6) STAT3(6) OSFA(108) PEBR(107) AMLI(IU7) RFX1(340) NFMUE1 (306)
Tal1AETAITE: 611\ NRF/RIQ

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

\ ECRBrowser on Human (h18) hitpifecrbrowser deode ory 625 bps gene ar position (shrhfiordo)
ECR  Layer Coordinate z
Parameters:  Graph length similarity heigt  system i GEE'“N';JI:ZHEM%\ABEZN" 5;7999“3 :
change]  smooth 100 0 55 relative ] el 2O 310 ST ECITEERDE (R

DIRE reaulatory element prediction (s ggreit 860)

WBHEST @BMER2 -1 FMGIY @ CREBP1GIUN -

-rEs ->rEn -cor x
- nvon
RefSeq Genes %
p —

o

100%

o2 G %

50%

100%

nontomt () %

s — e e ——E PR, e——
PSS e
I

+
T T P T— T T T x
UCSC Knowin Cenes x
RefSea Genes x
GNF Expression Atlas 2 x
SNPs x

10908734
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Exercise 2: Use DIRE to find shared conserved cis-

elementsin a group of co-expressed genes

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

DiRE Summary:

1. 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.

e wnN

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

o

Supports selection of background set

7. Does not support upload of your sequences; Input should be standard gene
symbols or IDs or accession numbers
8. Connects to genome browser

Pscan (http://159.149.109.9/pscan)

Insert Gene/Sequence 1D list: (help) psc‘"

N Bioinformatics
=ge=—="Evolution
t nd
. o
3 Imparative
WA Q™ Genlomics

Select Organism:  [Hamg sapiens -
Select Region: 450 +50 v

Jaspar @
Select Jaspar_Farm O

Transfac C
User Defined ©

Descriptars:

Messages

Pscan Web Interface

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

If you need HELP please click here

Source:
Download Pscan source code

Reference:

F Zambelli, G Pesole, G Pavesi

Pscan: Finding Over-represented
Transcription Factor Binding Site Motifs in
Sequences from Co-Requlated or
Co-Expressed Genes

Nucleic Acids Research 2008 37(WWeb Server
issue)W247-W252

Contacts:

giulio.pavesic@unimi.it
federico zambelli@unimi.it

Sample data

List of MYC target genes. MYCxx indicates that
¥ percent of the genes in the list are MYG
targets, while the others are random genes
added to the set to assess the perfarmance of
the algorithm

List of NFKB target genes, collected from
literature. NFKBx¢ should be read as in the
WY C dataset

NFkB100 NFkB90 NFkBE0 NFKBT0 NFKBEO

NFKB50 NFkB40

List of NRF1 target genes. NREF:x should be
read as in the MYC dataset. Use the NRF1
matrix with the link provided below to test these
datasets (save the matrix as a text file)

NRF1_100 NRF1_80 NRF1_80 NRF1_70
NRF1_60 NRF1_50 NRF1_40

NRF1 Matrix

9/28/2009



Pscan (http://159.149.109.9/pscan)

Insert Gene/Sequence 10 list: (help) BCA

Select Organism:

oMo sapiens
Mus musculus
Human and Mouse
Drosophila melanogaster
Select Arahidopsis thaliana

Select Reglon:

WM_006408 A

WM_One418

WM_On6439

WM_ONE475

WM_0n1285

WM_ON06ES

WM_ON06E?

HY_O0OEES

WM_ON06ES

Select Organism; | Homo sapiens v

Select Region: -450 +50 v

—

Jaspar @

Select Jaspar_Fam O

Transfac O
User Defined O

Descriptors:

[ Runl ] [ Undo changes ] [ Resetl ]

Hessages: A

6 {out of 84) gene ID(s) not found:

Descriptors: Saccharomyces cerevisiae

Jaspar ®
Jaspar_Fam O
Transfac O
User Defined ©

NM_ 138298
HM_138299
HM_024416
XM_936565
XM 941953
XM_930062
Working on 78 gene promoteri(s). e
.
Pscan (http://159.149.109.9/pscan)
wigw Text Results ~
97 TF prafiles used
Matrix Name P-value
TER 1.99074e-08
Foxal \ 0.000274079
FOXL1 \ 0000657034 Matrix Info MAQO4T
MEF2A AN 0 000657227 D MADD4T 1]2(3|4[5[6]7 |8 |9][i0[11]12
N Name Foxa2 Alg [11|B8|0[M1|Oj0jO|9)0]1]0
Handi-Tofeda Y\ 0 N00RZ7277 o ETrmED el s Tal ool s s
MNobox \ 0.000750445 Species Rattus norvegicus Gl3|1]1]0j6|0j0]|6|8]0]1]|D
FORl N\\0.000804377 N, Content 1243 T{1]2[6[16[0[16]16[11]0 |8 [14]12
Bl B0124224 SuperGroup verteprate < >
Protein Act. P32182
SREE o EIDQQEA? Type COMFILED Sample Mean Score
Evil 0.00125399 B 5139574 0.861
TEADT 00021253 Report 0.975 0.95 0.925 0.9 0.875 0.85 0.825 0.8
Cecurrences
Lhs 0.00303459 \ . -
Foxgl 0.00355502 \ Background Score Distribution
Prng2 0.004864581
L N o052 7407 Sample Statistics Compare with... (using Welch's t-test) help
p-value 0.000274079 Mean
M3 CU0550862 Bonferroni p-value 0.026585663 Std Dev
HFILS 0 O0FAZE 18 pr— D TIEEE -
ize
REL 0.00685234 Std Dev 00563177
Paxh 0.00765503 Size &n
Foxds 0.00776631 >
HNE1A 0.00785589 m
Cebpa 0.00920516 24
Ll nonodnnza | ¥ A A TACTT
J=2e Ll LI CCT LG
- noe s T~ e o 2 F 8§

9/28/2009
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PEREE
97 T profles used
Wt Name. Pvaiu
T I 2T
[ oomaom |
0 o0es7034
[ oowesiaar]

|
[ ooomsis]
—rreeea i

Pscan (http://159.149.109.9/pscan)

Matrix info Waoos
© VAN T2]s]a]5]e 2
Name Foa Ale il [o[it]0 o
Ciass T roraiea 7 5 s ]o A s
G|3|1]|1]|0 0 0
Inf. Content. Ti1]2]5 016 12
< >
Protein Acc
Type COMPILED sapffle Mean Score
PMD
Report
Occurrences
‘Sample Statistics
Ve wooezraors | |wean i |
Bonferron p-vaiue 0026585663 e
e EET R

Staoev DusestiT
Size 60

z

¥ TATTTACTT

n‘:%%?m??, Toe

wWiew Text Results »~
% Nama Score  Position Sequence Stranc
hoid refene Wb 002345 088343 -1897  CAATATTGATTT -
hg1g refGene WM OD0GGE 0922618 -145 AAATATTGACTT -
hg12 refGene NM 005408 0051013 268 CTTTATTTACTT -
ho12 refGens MM OO00GEY 0044204 24 ATTTATTTATTT -

09320791 428 ACTTGTTTGLTT +
ACTTGTTTGOTT +

ACTTGTTTGCTT +

b2 retGens Wb 0006020
hold refene Wb 001033836 0930791 428
holg refdene MM 198168 0938791 -423

hg12 reféene MM 021010 0935505 -261 GAGTATTTACTT =
hg12 refGens MM 123477 003247 366 AMACATTTATTT +
hol2 refGens Wb 194435 0921745 216 CTTTGTTTGTTT +
hold refdense Wb 003331 0931745 216 CTTTGTTTGTTT +
hgl1g refdene MM 005603 0922637 -143 GAATATTTACAT +
hg18 reféene MM 004515 09222 -85  ATCTGTTTACTT +

hadD enéfiene MR ONA90E  NO4ONRD 990 RTTTATTTARTT

< >

Occurrences Position Distribution (score >=0.836)

-200

|-50

Occurrences Score Distribution

1 0.85

Pscan (http://159.149.109.9/pscan)

Handl-Tcfe2a

View Text Reailts =
97 TF profiles
Matrix Name
TP
Foxa
= >hgl8 refGene NM 000688
hgl8_refGene NM_058175
hgl8_refGene NM_022844
>hgl8_refGene_NM_002354
FOXI1 | >hgl8_refGene NM 001937
PBX1 | >hgl8 _refGene NM_ 207373
SRE 00124647 | hgl8 refGene NM_194435
Eut 00126695 | hgl8_refGene NM_001443
TEAD1 00212538 | >hgl8_refGene NM_032413
Livd 00303459 | >hgl8_refGene NM 013372
Foaql 00355502 | >hgl8 refGene NM 001613
0486451 | >hgl8_refGene NM_001615
00527407 | >hgl8 refGene NM 6216186
00590862 | >hgl8_refGene NM_000900
00642616 | >hgl8_refGene_NM_005603
0685234 | _refGene_NM_199512
P26 00765508 | >hgl8_refGene NM_000890
Fi 00776631 | >hgl8 refGene NM 003013
HNE LA 00783389 | >hgl8 refGene NM_000587
Cebpa 00920516 | >hgl8_refGene NM_006274
o= — >hgl8_refGene NM_002667

>hgl8_refGene NM_006418
>hald refGene NM 006439

TF_NANE BATRIZ_ID Z_SCORE P_VALUE SANPLE_AVERAGE BACKGROUND_AVERAGE SANPLE_DEVSTD  SAMFLE_SIZE
TBF MAD108 5.52625 1,59074e-08 0.859454 0.816811 0.0493175

Foxaz ~ MAOD47 3.45141 0.000274079 0.861172 0.836541 0.0563177 &0
FOXL1  MAOD33 3.21019 0.000657034 0.918922 0.891892 0.0523769 60
NEFZAL  MAODSZ 3.20941 0.000657227 0.810217 0.777574 0.0710495
Hand1-TefeZa  MADOSZ 3.19081 0.000697277 0.895392 0.879315 0.0428251 60
Nobox  MAD1ZS  3.15645 0.000790445 0.880691 0.854103 0.0553316 0
FOXI1 MAOD42Z 3.15094 0.000804377 0.85506 0.825768 0.0653533 60

PBXl  MAODTO0 3.0Z198 0.00124224 0.802727 0.781876 0.048527 &0
SRF MADDS3 3.02072 0.00124647 0.759912 0.740766 0.0462187 60
Evil  MA0DZS 3.01105 0.00128699 0.7691739 0.746618 0.0546341 &0
TEADI  MAODSO 2.85352 0.00212538 0.827634 0.510446 0.0565313 &0
Lhx3  MA0134 2.7417 0.00303459 0.834887 0.804852 0.0683236 &0
Foxgl MAOD4D 2.68955 0.00355502 0.825721 0.802203% 0.0522346 &0
Prrxz  MAODTS 2.58254 0.00486451 0.92434 0.89143 0.0897038 &0

Lhx3  MADL35 2.55435 0.00527407 0.798641 0.773954 0.0704547 &0
MKX3-1 MAD124 2.51437 0.00890862 0.853125 0.829214 0.0728452 &0
NFIL3  MADD2S 2.48463 0.00642618 0.80459 0.783265 0.0663344 &0

REL NAD101 2.46099 0.00685234 0.8843  0.869993 0.0500624 &0

Paxf  MAODED 2.4211z 0.00765503 0.778947 0.766632 0.0436411 &0
Foxd3  MA0D41 2.4171 0.00776631 0.857889 0.837233 0.0604468 &0
ENF1A  MADD46 2.41362 0.00783389 0.790719 0.770942 0.0615964 a0

9/28/2009
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Pscan (http //159.149.109.9/pscan)

~

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. Toperform 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.

Sample Statistics Compare with... (using Welch's ttest) holp
Mean 0815468 || | mean o
Std Dev 0.0541239 Std Dev
Size 334 ||
Size
Welch's t-test
S _—
pval 0000274078 >' Sample 1 Mean = 0.815468 ‘
s ‘Sample 2 Mean = 0.83
o
e i g 272829142951 |
453.764151261
AC ‘ 0.003307
L Jllr ¢TI _/ |
Close

1.

Exercise 3: Use Pscan to find shared cis-elements

(Transfac) in a group of co-expressed genes

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.

2.
3.
. Cannot select the background set although comparisons can be

Pscan supports a variety of TFBS matrices (e.g. JASPAR, Transfac)
including user input matrix.

Supports human, mouse, drosophila, and yeast

Limited options to select the regions for scanning

computed

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

very limited

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

9/28/2009
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I have a list of co-expressed mRNAs (Transcriptome)....
I want to find the shared cis-elements — Known and Novel
O Known transcription factor binding sites (TFBS)
% Conserved
« oPOSSUM
- DIRE
< Non-conserved
* Pscan
« Matlnspector (*Licensed)
Q 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:

@ human O mouse

Gene ID type:
O Enzembl OHUGO.-"MGI Syrbalfalias OReFSeq ) Entrez Gene

& paste gene IDs:
[ Use sample genes ] [ Clear ]

259 ~
5265
350
335
335
1558

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

Browse..

9/28/2009
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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 |3 hits {min. 8 hits)

© OR select by taxonomic supergroup: The JASPAR PHYLOFACTS database consists

Oetant vertebrate [Jinzect of 174 profiles that were extracted from
phylogenetically conserved gene upstream

O OR select specific prafiles: elements. They are a mix of known and as of

AR A yet undefined motifs.

Acamous

L When should it be used?

Arnt They are useful when one expects that other

Arnt-Ahr factors might determine promoter

ARRI0 characteristics and/or tissue specificity.

Athb-1 w

JASPAR PhyloFACTS Profiles

%1 all profiles with a minimumn specificity of |8 hits {min. 2 hits)

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

STEP 3: Select parameters

Level of conservation:
|TDp1D°/o of conserved regions (min. conservation 70%) » |

Matrix rmatch threshold:
80 w2

Arognt of ynstream f downstream sequence:
20007 2000

yroher of resylts to display:
& Top |10 »|results
2 OR only results with Z-score »= |10 *|and Fisher score <= |0.01 =

Sort results by:
O z-score [EiFisher score

Press the Submit button to perform the analysis or Reset to reset the anal
seconds to a minute or more to perform, Please be patient,

9/28/2009
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oPOSSUM (http://www.cisreg.ca/oPOSSUM)

oPOSSUM Analysis

Background

Target

¢ RO supergrouwp | 10 "pokarpund Pgine ™ Terast | gene | Pakarnand | fackornund
RYTAAWMNNTGAT  Unknown mammals 16,655 2636 12514 2 & 3909 0.0041
TAATTA Unknown mammals 1z.000 7400 7750 13 2 z72z7? 00132
TATAAL Unknaown rmanmals 12.000 9219 5931 14 1 47951 nna3z
RGTTAMWNATT rmanmals 17.072 2277 12873 3 9 3189 0.0028
RTAAACH rmanmals 13.000 7918 7232 1z 3 25209 00142
YATTHATC i rmanmals 13.061 6858 8292 11 4 18529 00119
CTTIGA Unkno! rmanmals 12.000 10591 4559 14 1 541489 026z
YCATTAL rmanmals 13.004 7484 TEEE 11 4 229589 00129
AR WCARNE animals 15.856 3060 12090 [ 9 4631 0.0037
TCGAAA rmals 12.000 11182 3968 14 1 67892 0.0328

| TS
its | rate
15 0.0237
31 0.0zz6
47 0.0342
8 0.0107
29 00246
19 0.018%
47 0.0342
22 0.0187
8 0.0097
43 0.0313

z-score

27.75
7458
6,638
13.33
7.953
5394
4553
457
8.817
-0.7882

Fisher

score

2.676e-04
2.548e-03
6.209e-03
1.705e-02
2.6708-02
2.6826-02
3478802
5.404e-02
6.381e-02
6.6568-02

Genes Containing Conserved RYTAAWNNNTGAY Binding Sites:

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
1356 ENSGOOOO0DAZASZ 3 -1 150422269 150420270 0424269 ACTARATTGTGTC 150422362 93 150422375 106 1 a.802
383 ENSGOO000118320 & 1 1sis@sose 131934059 131938059 GTACAAGTTTGAC 131987518 1460 131987591 1473 1 6292
2273 ENSGODOO0113005 3 1 1s7sceds? 187864487 197868486 ACTAATCATITAC 187866344 143 187826957 130 1 a.969
462 ENSGOOO00117601 1 -1 172146634 172144655 172148654 CTTAATATGTGTG 172144991 1664 172145004 1651 1 6144
172153189 172151140 172155139 GTGAAAGGCTGAT 172153165 -z6 172139178 -39 1 11059
1571 ENSCO0000130649 10 1 135190857 135188057 135192956 TTCAAAGGCTGAT 135190718 141 135130729 128 1 .03
5105 ENsGoooOo1zazss 20 1 ssse954z 55567543 55571542 ACTAAACCTTGAC s5569306 237 59589313 224 -1 13.603
sssess4s s55¢7543 55571542 GTTAATGAATGCT 55569374 165 sIsessar 15 -1 8174
ssse954z 55567543 55571542 GATAATCATTGAA sT5693%6 147 55583403 134 -1 6.601
325 ENSGOO0O0132703 1 1 is7azazas 157822230 157825284 ATTAAATACAGAC 157822621 1316 157822934 1308 -1 10,324
2168 ENSGOOO00163386 2 -1 88208693 88206694 88210693 GTTARTGTTTGAR 8208792 -39 saz08805 112 -1 12,880
saznaess sa206694 20210693 CTTTATCATTGAC saz0881s 126 sazpesaz 13 -1 .08
88208693 88206694 88210693 ATTAATGTTTGCT saz0as67 174 sszoassn 187 -1 11146
2244 ENSGO0000171564 4 1 15570359 155701596 155705595 GTTAATATTTAAT 155703524 72 155703537 59 1 11.2¢7
155703596 155701596 155705595 GCTAATGTARGAT 155703971 376 155703984 389 1 7.064

I have a list of co-expressed mRNAs (Transcriptome)....

| want to find the shared cis-elements— Known and Novel

O Known transcription factor binding sites (TFBS)

% Conserved
« oPOSSUM
« DIRE
< Non-conserved
* Pscan
« Matlnspector (*Licensed)
O Unknown TFBS or Novel motifs
% Conserved
« oPOSSUM
+ Weeder-H
< Non-conserved
« MEME
« Weeder

2. Red Font: Input sequence

required; Do not support

gene symbols, gene IDs, or

accession numbers. The

advantage is you can use

them for scanning sequences

from any species.

sequence — single/multiple?

How to fetch promoter/upstream

9/28/2009
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Genome Browser (http://genome.ucsc.edu)
UCSC Genome Bioinformatics R

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

Genome About the UCSC Genome Bioinformatics Site
Chomr Welcome to the UCSC Genome Browser website. This site contains the reference sequence and worlcing deaft assemblies for a large collection of genomes. Tt also provides a portal

F—— to the ENCODE project

o 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
Sorter shows expression, homalogy and other inforzation on groups of genes that can be related in many ways, Blat quickly maps your sequence to the genome. The Table Browser

— provides cotvenient access to the underlying database. VisiGene lets you browse through a large collection of 1 st mouse and frog images to examine expression patterns

o Grenome Graphs allows you to upload and display genome-wide data sets

P — The UCSC Genome Browser is developed and maintainod by the Genome Bioinformatics Group, a sross-dspartmental team within the Center for Biomolosular Scisnce and

S | Ergineering (CBSE) at the Uriversity of Califernia Santa Criz (UCSCY, I you have feedback of questions concerming the tools or data on this website, feel free o contast us on our
In Silico PCR ublic mailing ist

Genome

Graphs News News Archives b
Galaxy To teceive announcements of new genome assenibly releases, new software features, updates and traiting serinars by emall, subscribe to the genome -anncunce mailing list

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

Proteome IEyou have been taking advantage of the new bigBed format (For very large data sets), youll be happy to hear that we have considerably shimmed down the memory footptint of the
Browser program that converts BED fles into bigBed fles: bedToBigBed. Because it now uses a multi-pass approach, it now takes only 1/4 the amount of RAM as the size of the
— || uncompressed BED input fie (instead of the 5% RAM it needed previously!). Read more here Pick up the new bedToBigBed executable here

Utilities

|| In conjunction with this change, there is also a change to the way you st specity your bigBed o bigWig Custom Teack. When you specify the location of your local bigBedibigWig
Downloads fle (on your web-accessible hitp, hitps, or fip server), use this designation bigDataUt (instead of the old designation: datalrl)

Release Log e.g track type=bigBed nawe="Ny Big Bed” description="Some Data from Ny Lab” bigbataUrl=http://myorg.edu/mylab/myBigBed.bb

Custom Additionally, we would like to announse a companion program to the previously-announced wigToBigWig program: bedGraphToBigWig. This program converts bedGraph fles into
T bigWig files. The bedGraph format allows display of sparse or varying-size data Read more here. You can download the new bedGraphToBigiig utiity here
‘G‘"""" The main advantage of the bigBed and bigWig formats is that only the portions of the files needed to display a particular region are transferred to TCSC, so for large data sets,
e displaying bigBedibigWig data is considerably faster than regular BED/wig data The bigBed/bigWig file remains on your web accessible server (http, hitps, or fip), not on the
TCSC server. Consequently, creating your Custom Track is very Fast. Orly the portion that is needed for the chromosomal position you are curreatly viewing is locally cached at
os TCSC as a "sparse file"
Archives

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

Human (Homo sapiens) Genome wser Gateway
The UCSC Gen, Browser was ed by the Genome Bj|

Software ight (c) The s of the Universil

genome assembly position or search term image width

_V;}'Human f';‘ I Gl ot symbol, keyword, ID here j i620 ‘ submit

Human

et the browser user interface settings to their defaults.

Deuterostome Chimp = I 5

Insect Rhesus htracks |] [ configure tracks and display | sition

Nematode Mouse V1
Rat

[— Other Cat Configure Imag =

Dog . . - ‘
Cow image width: ‘620 ‘ text size: small v
Opossum July 2003 tiny |
Chicken Apr. 2003 Display chromosome ideogﬁ_min graphic.
X tropicalis Show light blue vertical gui medum
Zebrafish Display labels to the left of |- 0 Fs.
Tetraodon . e —9;
Eugy Display track description above each track.

Genome Browser Gateway choices:

1. SelectClade

2. Selectgenome/species: You can search only one species at a time
3. Assembly: the official backbone DNA sequence
4

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

v

Image width: how many pixels in display window; 5000 max

6. Configure: make fonts bigger + other options

16



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

JCSC Genome Bioinformatics

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

Genome About the UCSC Genome Bioinformatics Site

Browser

Welcome to the UCSC Genome Browser website. This site contains the reference sequence and working df

ENCODE
S \We encourage vou to explore these sequences with our tools. The Genome Browser zooms and scrolls oved

wNgvs. Blat quickly maps your sequence to the genome. The Table Browser provides convenient access t
upl¥ad and display genome-wide data sets.

N\

clade genome assembly

Blat

Table Browser

term
chrX151,073,054-151,383,976

image width

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

Vertebrate v @ lar. 2006

[ add custom tracks J [ configure tracks and di*lay ] [ clear position ]
clade genome assembly & h term image width

Vertebrate ¥ | Human ¥ | Mar. 2006

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

[ add custom tracks J [ configure tracks and display _] L clear position J

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

UCSC Genome Browser on Himan Mar. 2006 Assembly (hgl8)
oo o (15 ) 5 1]
position/search [chr9:103.218.857-103.241.688 | jump ][ clear | size 22,832 bp. [_configure
hre (a31.1) [ 24 1] I o215 W FE BN B T W \!
0 Soare T ]
4 I 103225000 103230000| 103235000 103240000

] Yerdea canes

| repcatmasierm 1 n1 wmmn w m . [ =] Y bl 11 N  ms m 1] T BT

move start move end

Click on a feature for detais. Click or drag in the base position track to zoom in. Click gray/blue bars on left for track options and descriptions.

[ defaulttracks ]

add custom tracks | [_configure | [ reverse |

T
Use drop-dovwn controls below and press refresh to alter tracks displayed.

(Cetresn ]
- ; ’ [expandail |
co-oese Tracks with lots of items will automatically be displayed in more compact modes [opendal ]

™ o Mapping and Sequencing Tracks
o
s
0 2
- O o Regulation
_o_ E M L Comparative Genomics
Q. ol [+ ] Variation and Repeats
X
i
[ Pilot ENCODE Comparative Genomics and Variation

[Jeo |

9/28/2009
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Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDF/IPS Session
UCSC Genome Browser on Hyman Mar. 2006 Assembly

(e

position/search |chr13:27392,157-27.397.334

[z cuzia

size 5,238 bp.

L ]
Czen ERE==r) ESEELLE L 2] TregE el FEEELIE
STE markers on GeneTic (biucl and Radiation ORI (R1ack) HAps
=78 warcers W

-
UCSC Gene Predictions Based an RefSeq,fUniProt, GorBank, and COnparative Genomics

-] _000209) p
crsasLTS
2

o

Non-Human RefSeq Genes [

[y R T

cosizee
£l Human nkbAs

smiicea EsTS

ey 111

verteprate WUITiZ Alignnent & Fhl

—
tCons Conservation (25 Species)

Home Genomes Genome Browser Blat ‘ables Gene Sorter PCR Session FAQ

Get DNA in Window

Get DNA for

2.157-27.397.394

rey

Note: f vou would prefer to get DNA for features of a particular track or table, try the Table Browser using the output format
sequence.

Sequence Retrieval Region Options:

Add (1000 Jextra bases upstream (57 an fextra downstream (3)

Note: i a feature is close to the beginning or end of a chromosome and upstream dovmstream bases are added. they may be
truncated in arder to avoid extending past the edge of the chromosome

Sequence Formatting Options:
© All upper case.
© All lower case.

[@Mask repeats: @ to lower case O to N
[JReverse complement (get - strand sequence)

[(getDNA | ‘extended case/color oplions

Note: The "Mask repeats” option applies onl to "get DNA”, not to “extended case color options”.

Genome Browser (http://genome.ucsc.edu)
UCSC Genome Bioinformatics &

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

Genome About the UCSC Genome Bioinformatics Site

ey Welcorne to the TCSC Genome Browser website. This site contains the reference sequence and working draft assemblies for a large collection of genomes. It also provides a portal

ENCODE to the ENCODE 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
Sorter shows expression, homology and other information on groups of genes that can be related in many ways. Blat quickly maps your sequence to the genome. The Table Browser
Table provides convenient access to the underlymg database. VisiGene lets you browse through a large collection of in sifw mouse and frog images to examine expression patterns,
Browser Genome Graphs allows you to upload and display genome-wide dafa sets

Blat

GRIalsor The UCSC Genome Browser is developed and maintained by the Genome Bicinformatics Group, a cross-departmental team within the Center for Biomolecular Science and
Engineering (CBSE) at the University of Calfornia Santa Cruz (UCSC). Fyou have feedback or questions concerming the tools or data on this website, feel free to contact us on our
In Silico PCR public meiling fist.

Genome
Graphs News News Archives b

Galaxy To receive announcements of new genome assembly releases, new software features, updates and training seminars by emai, subscribe to the genome -announc e maifing fist
VisiGene 9 September 2009 - Changes to the bigBed/bigWig data formats

Proteome TFyou have been taking advantage of the new bigBed format (For very large data sets), youll be happy to hear that we have considerably slimmed down the memory footprint of the
Browser program that comverts BED files into bigBed files: bedToBigBed Because it now ses a multi-pass approach, it now takes only 144 the amount of RAM as the size of the
T | | meomeressed BED inpubiile astoad of the 5z RAM i ncded previousiyt). Read more here Pikup the new bedToBighed cncoviable here

liilities
|| Inconjunction with this change, there is also a change to the way you must specifiy your bighed or bigWig Custom Track. When you specify the location of your local bigBed/bigWig
Downloads file (on your web-accessible hitp, hitps, or fip server), use this designation” bigDataU] (instead of the old designation: datalrl)

Release Log &2 track type=higBed nawe="My Big Bed"” description="Sowe Data from My Lab” higDataUrl-http://myorg.edu/mylab/myBigBed.bh

Customn

Ciston A dditionally, we would tike to announce a cempanion program to the previously-announced wigToBigWig program: bed GraphToBigWig, This program. converts bedCraph les into
rac

bigWig fles. The bedGraph format allows display of sparse or varying-size data. Read more here, You can download the new bedGraphToBigWig utdity here

Archaeal

- The main advantage of the bigBed and bigig formats is that orly the portiens of the files needed to display a particular region are transferred to UCSC, so for large data sets,
enomes

displaying bigBedibigWig data is considerably faster than regular BEDfwig data. The bigBed/bigliig file remains on your web accessible server (hitp, hitps, or &p), not on the
TUCSC server. Consequently, creating your Custom. Track is very fast. Only the portion that is needed for the chromosomal position you are currently viewing is locally cached at

Ol TCSC as a "sparse flc"

Archives

9/28/2009

18



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

Table Browser

Use this program to reteve the data associaied wit a track i , o calculate infersertions befareen racks, and ta s
description of the conrols

atures and usage. For more complex

Ssnome dunon o aszenbly 4?-‘305~

group: [Genes and Gana Pradiction Tracks ¥ mack R I 50 custom vacks
table. reiFln =l [ deccibetable schema |
RE e

region: @ genome O ENCODE O postion|chi 15107305415136397 | lookup ] [_dafing regions
iidenifiers (names/accessions): | paste izt | [ upload st
filter: [_canta

intersection:

autput farmat: | sl elds horn seiected table

seecte | O Send cutput to Gl
aurpu file Geave blask 1o keep ouputin browses) B

fle type retumed: @ pluntet O gap compressed e T T o T

[amtovpn ) [ummaramtsics

cart settings (mehuding custorn tracks), ebek here

Table Browser

e with 8 track i te
fibe

clnde: [Mammal 4| gename: [Human 8 anxernbly: M. 21

aoup  Gare Pradiciion Track ¥ wack: [F % [(add custom rack

064161303976 | [ookup | [[dutne sgion

bia %] C1 Send output to Calusy

stomn tracke), chck bere

cccaggscorssergergargRacrTe

R —

032 x‘sse‘:amsasa s'5se0 2| [Sequence Refrieval Region Options:

byleb0bases
S———

“ceoragtatsatttaatguaceotagay 05 UTR Exons
C1CDS Exons

03 UTR Exons

OlIztrons

OIDownstream by 1000 |bases

© One FASTA record per gens.

O One FASTA record per region (exon,intron, te.) with [0

[Cecaguanscapasgese: cascatigtiaatgteeattat

etrocotasgaten
twtwwwwwicttltwﬁﬁvv:nwun ascsceauatecaueees
cecqacatacgtacataatteancaat

st accragarterogtesae

Sequence Formatting Options:

case, everyting else i lower e
OCDS inupper case, UTR inlower ase.

O Allupper case.

© Allower case

[ Mask repeats: © tolower case O to N

(=)

cea bases upsteeam () and (| Jexradof idemtifiers (names accessions)
ISyl UTR and CDS parss of an ewon o separste FASTA records
is close to the beginning or end of a chromosome and upstream/downstream bases are added, they m|

table:

region:

filver

mtersection:

output format
ontput file

Home Genomes Genome Browser Blat Tables

Sorter PCR Session FAQ Help

refFlat Genomic Sequence

Sequence Retrieval Region Options:

I Promoter/Upstream by | 1000 bases I
[]5' UTR Exons

[1CDS Exons

[3' UTR Exons

[lntrons

[IDownstream by | 1000 bases
(® One FASTA record per gene.

(0 One FASTA record per region (exon, intron, etc.) with |0

bases upstream (5') and |0 extra downstream (3")

avoid extending past the edge of the chromosome.

Sequence Formatting Option:

(® Exons in upper case, everything else in lower case.
 CDS in upper case, UTR in lower case.

O All upper case.

O All lower case,

I Mask repeats: O to lower case (& toNl

getsequence

Gene

»UpSt_ANGPTL3 range=chrl:62834775-62835774 §5'pad=0
aattggctgggctcacgottgtaatocggotgnnnnnunnnnnnINnNnGnn
NONANNNANONNANLNL NN IO NN ANANAANANAANNINANANNN
NIAnnnNInENnInInIInEnnnannaonnnnnannant gt tat tastct
cctotttttgttasatgtatattatcasaattgttactaagotaacaaac
ttoagasssacttatgatgggoaagotgottgtgacattgasggtattta
agattocaattoctagtttggtoctagatgaccacatatococattgttoctte
sacgagoacatggtasagagoctagascacagagacacagaacacagtgg
agaaaagggagtgaaatgtoctttaatgacacttactatatatgggatttt
gtgacaatatacaaggatggttaagacatataaggtgatgoaasaasaca
tattaacaattatagtgacasaasatgaggagcatataattatacattga
tttatacagagtaccagaggaacacagoat tgagagoogtaacacocacct
gagggagtggagaaaggcttcagagagasagtgttttttggaatggatca
Ctgtttoocasaagaactaaagtacaghtigagaaatgoatacttaattoa
ttacttttttocococtocaactttaataatazatttacccaacaaaaaagtt
tattbtigacttgtaaatoctocttasaatocataaasaagtaaaattagott

extra ttasaaacaggtagtcaccatagoattgaatgtgtagtttataatacagos

asagttasatacaatttoasattacctattaagttagttgctoatttctt
tgatttocatttagocattgatctasctocaatgtggaagaaggttacattcg
tgoaagttaacacggcttaatgattaactatgt toacctaccaaccttac

[ Split UTR. and CDS parts of an exon into separate FASTA records cetttotgggomaatattggtatatatagagttaagaagtotaggiotgn
Note: if a feature is close to the beginning or end of a chromosome and 2UpSt _F1B range-chrl 135303021_135304020 5 pad=0
upstream/downstream bases are added, they may be truncated in order to

NN NN NN AN AN AN AN AN AN AN AN NN AN NN AN NNN T

NNINNINONINNONINNANINN AN AN NN NN AN NN AINNnn
NHNNINNANENN NN IR AN I AN AN DA AN DA AN NA IR
nnnnnnnnnnnnnnnttoctattttgtattttaaattaaaactnnnnnnn
NNNNNNNANENN NI NI AN AN NN DA AN DA NIANA L
NNNNNINONINNONINNANINN AN AN NN NN AN NN AINNnn

nnnnnnnnnnnnnnnnnt b atata cacagtgcotgstoctoaccacctigc
Cacaaagiaaaaactololaaatgloadacactactat tataagtaatas
tattctatcattgagacaactatggttctgtatctctttaaggagtgcag
toctaggcaacaacatatttcaacatcaggtatotgttatctcatgtiost
sagttoatotttttacotgatcastattagtaaagatctatggoctoasg
tgaactttactctatgaatttacaattgggaacttaggttgaazatttac
ctagtattatttattotgotgctataatttattattbattotgotgotat
tgttgoococtaatocagttatocatgoctottactggactoctgacatggtaagt
aatgtcasttaatatagttgtgttatbttaacattatticasaatattit
aagtgaaatatasgactcgttacaaaaggacttagacagaggttataaat
tattaacttttiooctcaagagaagtatigtgtact taatgacaagttoot
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nome Browser Blat  Table:

Table Browser

Use s et e e o ke i kst s, o okt et e ks,
by a rack. For belp s the Table Boowser for a
.;mgu.m the corsrols i this form, the User's Grade for general sformation md sagle queris, n the OpesHeks
watson of the software features and usage. For emore complex quesies, you
may went 0 use Galaxs o our pubic MySQL server. Refer to the Credis page for the st of coetbutons an usage

seswictions associated with these daa
clade: [Vesbiste %] genome:|Human %] assembly: Mar 2006 %
A Tobles >

table: [ r=Fiat 3
enome O position [chik 151073054

s ist T oph———

region:

ilesiifiers (names accession
Blter: [ croai |
intersection vith ct_UserTracks (201) (s

Select “refFlat”

Home Genomes Gen: Blat  Tab

Output refFlat as Custom Track

Custemn

= Describe your track

scue UpSt_Tked

description= tabla browser quary on rafFiat
vishiliy=pack
e

Create one BED record per:
o 3

Enter number of bp you want
to analyze/download

bases at each end
o bases at each end

© Downstremn by 2 bases
Nt # & fskre i s 1 e begaving o e o  crsnonoos s s domates bases e ided, e

ontpat format: [allbeids fom selecied mile % O Send " \
. e bk o keep gt U “table’

file type remumed: ® plantexe O gip compressed 2. Ensurethat

Nore: } wark with “region”
“genome”

To reset all user cast setings (inchoding custoen tracks), chck here 3. Click on “paste list”

€—————[ getouput summarystabstics

To reset all user cart settings (inchiding custom tracks), cick b

may want to use Galaxy of our public MvSQL server. Refer to the Credits page for the list of contributors and usage
restrictions associated with these data

Home

Tables

PCR Session FAQ Help
Paste In Identifiers for refFlat

Please paste in the identifiers vou want to include. The items must be values of the geneName field of the currently
selected table. refFlat. (The “describe table schema’ button shows more information about the table fields ) Some

o ~values
. 1. Paste the gene symbols B
2. Remember it is case-sensitive:
* Human: all upper case (e.g. XRCC1)
* Mouse: lower case (first letter upper case.

E.g. Xrccl)

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

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks,
and to retrieve DNA sequence covered by a track. For help in using this application see Using the Table Browser for
deseription of the contrals in this form, the User's Gusde for general information and sample queries, and the OpenHelix
Table Browser nitoria for a narrated presentation of the software features and usage. For more complex queries, you

clade: Vensbrate ¥ gemome: Human % assembly: Mar 2006 ¥ a

group: | All Tables v darabase:[hg1d -

table: refFiat E

region: ® genome O position [chX15107305415138357%8

identifiers (rames/accessions); [ paseist ] [(ueadist | oamris

flter: [Treae ] Select the output format as
‘ ”

ers ecti ‘custom track

(curput forma: [custom vack:

) 01 Send output 1o Galas

output fle: (leave blak to keep output in browser)

file type returned: @ plintext O gap compressed

Tables
Table Browser

Use this program to retrieve the data associated with a rack in test format, to calculate intersections between tracks,
saud 1o etrieve DINA sequence covered by a rack Fos help i usng this sppcation see Usiag the Toble Browses for a
deseiption of the controls in this form, the User's Gusde for general eformation and sample goeries, and the DpenHelix
Table Browser wtorial for a narrsted presentaton of the software features and usage. For wore cortplen queies. vou
mmy e o use Golasy or oun public MySQL serves. Relfer to the Credis page for the ist of corbutors and usage
cesticticns associated nith these data

g © poston A 510754 15136007 | looap ] _dehmaregirs )

imters ection: | o5ete | J—

::;:‘;::.mm + o 1. Select “Variation and
output file: (e blask to keep out Repeats” under

e fype returned: © plintest O gap compressed “Group”

2. Click on “create”

To racet all mer oset sltogs (ackafing euctoe tuacks), gk Lacs under “intersection”

Bist  Tabh

Table Browser

o s progroes to remieve dhe dotn asseciated with 1 mack intes ferma, 1o cakrdme ntersect
eaqemce covered by o ek For beky in wing this applc s see s )
. et fo genesl omaton s e qovis, e OpenFit
‘Toble Bromser seia for  narrated preseigation f the sofiwas festures aod wsage. For mors somplen queses, you
may want o use el o ous bl MoSOL serve. Refer o he Cris page fo the et of comtibuiors and ueage

revictions ssocised with these datn

#| gomomo: Fuman ¥

Coptat i |
Try GTF output too

grmeume © position X

(Coutpt forma: 525 3

gt s Tleave blask bo eeep cutpue . bravizer)
B type rerurned: © plain e ) grp compressed

Home

Intersect with SNPs (126)

Genomes Gene Sorter PCR Session FAQ Help

NPs (126)

Intersect with SNPs (126)

Select a group. tack and table to mtersect with

table; UC

These combinations will maintain the gene alignment structure (£ 2a) of

® A SNPs (126) records that have any overlp with UCSC Genes
6) records that have no overlap with UCSC Genes
6) records that have atleast 80| % overtap with UCYC Genes
©ALSNPs (126) records that have at most &0 2

These combinations will discard the gene/aignment structure (f an) of SNPs (12

and produce a simple list of

O Base.pai-wise intersection (AND) of SNPs (126) md UCSC Genes
O Base-pax-wise union (OR) of SNPs (126) and UCSC Genes

Check the following boxes to complement ove ot both tables. To complnent a table means to nchide a row in the
intersection i it s o7 inchuded in the table.

[ Complement SNPs (126) before
D Complement UCSC Genes before intersection wsion

[submit | [cancel |

Change the “group”
“Custom Tracks” and
select the appropriate
“track” and “table”

Genomes.

Genome Browser Blat sion FAQ Help

Select a group, track and table to intersect witk
group:
table: [User Track (ct_UserTrack) ¥

Tracks ¥ track: | User Track ¥

These combinations will maintain the gene alignment structure (€ any) of SNPs (

All SNPs (126) records that have any overlap with User Track ]

'O All SNPs (126) records that have no overlap with User Track
© Al SNPs (126) records that have at least 80
© Al SNPs (126) records that have at most [0

These combinations will discard the gene alignment structure (i any) of SNPs (126) and produce a simple st of

O Base-pair-wise intersection (AND) of SNPs (126) and User Track

Check the foBlowing boxes to complement one or both tables. To complement a table means to inchude a row & the
tersection & it is o included in the table

D Complement SNPs (126) before intersection usson
[ Complement U

[(submit | [‘cancst

95 overlap with User Track
% overlap with User Track

position ranges.

ase-pair-wise usion (OR) of SNPs (126) and User Track

Track before imtersection wion
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bly

1
1
:doesn’t tell you which SNPs are in :
:the upstream region of which gene. :
: However, since the positions of 1
i

1

1

1

1

]

5 ik 1e Hus1ser ige F
reianessze | rsaseanaes | e baa327 |
reizeesios | rearssaT | reeTsesio]
Fioraiesa | reosossss| R
raizavasss | reasaiiee: |
ra2sesetl |

I1SNPs are included, you can compare
:them with the gene coordinates

1and figure it out .
e o o o e e

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 SLC7A1.

Exercise 7: Are their any putative microRNA regulators for
SLC7A1? If yes, download all of them using table browser.
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I have a list of co-expressed mRNAs (Transcriptome)....
I want to find the shared cis-elements — Known and Novel

O Known transcription factor binding sites (TFBS)

% Conserved

« oPOSSUM

- DIRE
< Non-conserved

* Pscan

« Matlnspector (*Licensed)

Q Unknown TFBS or Novel motifs

% Conserved

« oPOSSUM

+ Weeder-H

Red Font: Input sequence
required; Do not support
gene symbols, gene IDs, or
accession numbers. The
advantage is you can use
them for scanning sequences

from any species.

% Non-conserved [Py RNTa Y promoter/upstream
sequences for the following analyses

- MEME
+ Weeder

WeederH (http://159.149.109.9/pscan)

WeederH

Motif discovery in sequences from homologous genes
Version beta running

Click here to switch to Weeder

Please, avoid submitting a large mumber of jos (> 5) simultneonsly. For large-scale analyses, you're welcome 10
download the standalone version.

NEW If you are looking for over-represes
find our brand new tool, Pecan  wseful

nted motifs in promoter sequences, perhaps you can also

Enter your e.mail address

Input exacily one sequence in cach hox

sequence n. 1
ASTH)

Homolo gous
sequence n. 2
ASTE)

Homolo gous
sequence n. 3
(FASTE)

[ 2dd another sequence | [ sremove Tust sequence

For techsiial reasans, ifs better that yos dizeotly pasts sequence in the terc by

Vour sequences are | Upstream ~

Name of this job: [WeederWeb

. Supports large number
of species.

. Does not support
multiple sequences
(multifasta) input. You
have to enter each
sequence separately.

. Good for small number
of sequences where you
expect a potential novel
(or not included in the
TFBS libraries) conserved
motif.
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Weeder (http://159.149.109.9:8080/weederweb2006)

MO
+o0 1

Toals for MOt Discovery in nucleotide sequences

Weeder
Thank you!
You submitted 33 sequences from Homo sapiens

You asked to process both strands of the input sequences
You asked for a nosmal scan

A confirmation e-mail and the final zesults will be sent to the following e.mail address
anil.jegga@gmail.com

==

Weeder

Do not use Groupwise mail
Motif discovery in sequences from co-regolated geacs IV VRN ool aulat- M ET=C
Version 1.3.1 running,

number of sequences
because the results are sent
“in the mail” and not as an
Please note: submitting simultaneously a large (> 10) n attachment. And Groupwise
SRR EERE mail truncates messages if
Weeder extensivelr, : the stas

they are very long. Use

Gmail instead. A link to the

results page used to be sen
Enter vour e.mail addres earlier.

Click here to switch to WeedertH.

down the server

Input at least rwo sequences

[ ———————— -
st precs papEe e T R st
Input sequences
(FASTA)
Buoune

Touplosd s £, Grvt ocams &t by nang tha browsa buttos, thas du oa Upload

o want b lock for motifs in both strands of the input

10 sppeas in all the sequences (def
you'ss peaty much sus that all ous sequemees ok

1] Chieck e f ot thatthe motf it sppeas mose than ance in 3 sgle sequence (wihoat, rou expect Zeca ox
one acrarrence per sequence)

plete and
can

5, pou c1 domveiload tha llerisg tha Lok
Quiclc sean: cevlts wil ke sasd i 8 e emisnsten Normal vean: ssults wall b seadly i ome-tws haves Thorough sean: covults wil be
i i 4 frw Bovss However: o s soomal sean Sust. 1£ nothing intesestng comes out, iy the iorough cns.

s job: |Fetal Liver_33_2

Click sbanit oaos to stact the computation. Click sst to deas o the Sekds

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

*** Your Weeder Web Results *¥*

The name of this job was Fetal Liver 33 27
Input sequences from H. sapiens

You asked to include both strands of the input sequences
You asked for a normal scan of your sequences

Confused about this output? Click here

Searching for motifs of length 6 with 1 mutations.....

1) CAATTA 0.81
2) TARACG 0.70
3) ATTGAT 0.67
4) TATGAT 0.63
5) GATTTA 0.61
6) ATGGIA 0.60
7) TICATTIG 0.58
8) TGGTAT 0.59
9) TGAITA 0.58

10) TGATAT 0.58

Searching for motifs of length & with 2 mutations.....

1) CGITTAGA 0.93
2) ACTARACG 0.88
3) GATAAACT 0.87
4) TATGGIAT 0.287
5) CTAAACGT 0.87
6) AGTATTTC 0.84
7) ACATTGAT 0.22
8) GTAATACT 0.80

CTAGCAAT 0.79

9)
10) ATAGITCG 0.78

=== Interesting motifs (highest-ranking) seem to be :

GATAAACT
AGTTTATC
0 redundant motifs found:

Best occurrences (match percemtage):
Seq St oligo pos matcl

1 + .CARAAACT. 205 (92.84)
1+ [AATAAATT] 676 (85.29)

1 + [CATTAACT] 922 (88.60)

1 - .TATAAACT. 786 (92.79)

1 - (AATAAACT. 697 (92.36)

1 - [CATAATAT] 169 (85.17)

> + [TARAAACT] 508 (R5.63) o A

2 + [TATAAATT] 944 (85.73) -

2 - [CABAAA'T] 956 (85.28) All Oces Best Oces
2 - [AATAAATT] 776 (85.29) A C T A cC T
2 - .CATGAACT. 652 (90.33)

s + [AaTAAAAT] s46 (27.13) 1 28 16 167 31| 4 020 2
4+ [ AAAAAT] 786 (85.23) 2 201 & 17 16| 26 0 0 0
5 + [AATAAATT] 393 (85.29)

s - [ A aAsRAT] 260 (ss.29) 3 33 14 19176 1 0 025
6 + [TATAAAAT] 733 (87.56) 4 201 6 21 14|25 0 1 0
7= 430 (94.77

< T [AATAAAAT] 207 (7.14) S 208 6 9 19126 0 0 0O
& + [AATAAAAT] 791 (87.13) 6 198 10 13 21|25 0 O 1
;: 7 43 146 25 28| 716 2 1
& - 8 22 17 5198 1 0 025
s _

s+

N

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

MEME takes as input a group of DNA or
protein sequences and outputs as many
motifs as requested. MEME uses statistical
modeling techniques to automatically choose
the best width, number of occurrences, and
description for each motif.

Your MEME results consist of:

*  your MEME results in HTML format

*  your MEME results in XML format

*  your MEME results in TEXT format

* andthe MAST results of searching your
input sequences for the motifs found by
MEME using MAST.

©_MEME

g

Use this form ta submit DMA of pratein sequences

Multiple Em for Motif Elicitation ta MEME. MEME wil analyze your sequences for
sirilaribies among them and pIoduce a dascnghion
Version 4.1.1 ) for each paitem i discovers
Data Form |
Required

Voure-mail address:

[aniljzogagceh:
Re-erer 10l s ess:

[anil ieggageenme org

low 60 vou think the accurrences of a
Single ol 3¢ distrlaed among e
sequences?

D i Pl SoqIBICY

©) Zaro or one per ssquencs
> Any ammber of repetitions
Mot 3XIMUM NUMDE Of DECUTENCES

Please enfer fhe sequences which you belleve share one or

fe. The saquances may contain no more than 60000
ers

total in any of a large number of

of amalifis

ats.

Enter th ntaining Ihe sequences here,
o

the actual sequences here Sample Profein Inpul Sequences).
[-SERFINCT range=chr1 172153140-172154139 ~

[20_ | Wtzdmum numiber of mtifs to find

g

Optional

Your job id is: app1254080196482
‘You can view your job resuls at- 11

Tou can view server activy here.

« Sequence e pasted_sequences
* Distibution of motif occsrences: Zero or one per sequence [y
 Wumber of diferent moifs 20

 Minimum motf width 5

 Masiruum mot videh: 20

* Statistcs on your dataset

fype of sequence dna
[aumber of sequences 20
[shortest sequence (residues) 1000
fongest sequence (residues) 1000

[average sequence length (residues) 1000.0
otal dataset size (residues) 20000

Youwill also receive a at your emal address: anil

1 0 your sequences:

Enfer the name of 3 file cantaining &
Dackground Makev i

e optimur s for ach e
5 you apeciky here [(Brouse_ |

sites (== 2) DHAONLY OPTIONS.
sitas (<= 300) Qgnared for pratein searchec)

L] search gren st
[ Look for paindron

Stan seaich Cleas Input

el only
s onily

[ stuime sequence laners

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

MEME Job app1254080196482

o homefinstallfusriappsimeme_4.1.1/binmeme sequences -sf pas

EN MOTIF 1 widdh = 20 sites =

=125 E-value = 1.9e+000

SEQUENCELOGO
Iuformation Content
24.4 (bits)

Relative Entropy
Relafive Enftopy £
258 (bits) 2 T CC
Download LOGO
cCTVI=ATYY ¢S

2

‘Without SSC:[EP 2][PING

Results

© MEME output as HTML

© MEME output as plain text

© MEME output as XML

® XSLT Stylsheet for converting MEME XML to HTML.
© MAST output as HTML

 input sequences

Messages

With SSC:[EPS|[PHG] . SERERTEL @ Processing Messages
NAME  STRAND  START  P.-VALUE SITES © Eror Messages
SERPINA1 + 949 8.38¢-12 CCTGTCCAAG TACTGCCTCC
ADHI1B = 752 3.07e-10 CTTTTCCTCA TCTGGAATTC
APOA1 + 650 2.106-10 CCCAGCGEICC CTCCCCTCCCCTCCTCTGCC AACACAATGG
AMBP 4 927 9.306-09 AGGCCAGGTC GCTCCCCATCCTCGCATGCC CTCTGTGEEGE
SERPINC1 + 979 1.00e-08 TTTGACCTCA GTTCECCCTCCTGRACCAGCT ¢
APOH + 259 1.096-08 GACAACCCCC CTTCCGARCCCTCTCRAGCR ACAACATCAG
ALDOB E 262 2.63¢-08 BARTCATTGT CTCTCCCATCTTCTCCAGTC CTCCAARACC
Motif 1 block di
[Lowest a

[Name  |p-value Motifs
SERPINAT (B.38e-12) F1 —
|ADHIE 3.07e-10 -1
IAPOAL 8.10e-10 +1
|AMBP 9.50e-09 +1
SERPTNCT |1.00e-08 +1 -
|APOH. 1.09e-08 +1
IALDOB  2.63¢-08 -1

SCALE L o e e e o e e e e e e e e e

N 12550 75 100 125 150 175 200 225 250 275 300 325 350 375 400425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 550 873 900 925 950 ¥75
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MEME (http://meme.sdsc.edu)

Motif 1 pesition-specific probability matrix

View PSPM 1
FIMOPSFIM 1 | Scan sequence databases for all matches with this motif using FIMO.

TOMTOMPSPM 1 | Compare to known motifs in motif databases using Tomtom.
& GOMOPSPM 1 | Find Genome Ontelogy terms associated with upstream regions matching this motif using GOMO.
__________________________________________ ]
'TOMTOM can be used to find out if an

1
1
Ioverrepresented motif in your sequences i
|matches or is similar to a known TFBS H

Sex Screy 1D, Thebeons . Satisical sgpiicance B

N

Jadmeh,

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 Weederand

MEME
Exercise 10: Does any of the motifs found by Meme match

known TFBS?
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I 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

GenomeTraFaC

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

® Cis-element clusters within BlastZ Aligmnents
Find conserved is-element clusters within BlastZ-1dentified conserved sequence alignment blocks.

® Cis-elements shared between any gene pair

Find shared cis-elements between user-selected gene segment pairs
® Conserved Cis-Element Scanner

Genome-wide orthelog conserved Cis-element module search

Note: If you publish results obtained using GenomeTrafac, please cite

Jegga et al., Nucleic Acids Res. 2006 Dec 18: [Fpub ahead of print]
OR

Jegga et al, Genome Research 12: 1408-1417, September 2002

GenomeTrafac: http://genometrafac.cchmc.org

[ry Basic Search

Description v

mir-l2za

Search by disease, gene entology, pathway, gene family, or custom groups

Select

Query
® Disease (Alwaps use Disease Seloctor)
o Pathway (Always use Pathway Selector;
o Gene ontalogy (Alwaps use Ontology Selector,
o Mammalian phenotype (Always use Phenotype Selocior
o V| Select gene Family from the list
o ~ | Select ustom group from the list

Query tock L 5145

(2 genes meet the search criteris)

v Query Term Accession Nunher Name
MIR-1224 hgMIRN 1224 [MIFN1224 Human microRNA 122 hsa-nir1 322 MIO00044
MIR-1228 mgMim133a [Mirn122a Mouse microRNA 122a mmu-mir- 120 MIDD0025
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GenomeTrafac: http://genometrafac.cchmc.org

First Sequence

Second Sequence

Timestamp

Action

hghTRIMN1224, MIRN1224 Human microRINA 122a hsa-mir-122a

MI000044

mghfirn122a, Mirm122a Meuse microRINA 1222 mmu-mir-122a
MI000025

07/25/2006 12:00

[View

[Re qulogram

Regulogram

© [200 ¥ bp TraFaC haage

First Seq. UCSC mag Secomd Seq, UCSC map @ [10x | Zoom,
Mirm122a Mouse microRNA 122a mmu-mir-122a MID00025
3824 5301 6958 8526 10093 GMBG1 13228 MTEE (B33 17930 1M403
T T - — T T T T ——
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2680 035 5387 6749 8110 G472 08I 12185 1385T 14Me 18281
B Eons B Repeals MIRN122A Human microRNA 122a hsa-mir-122a MI000044— i Fercent ldantical

Size: (850

B Combine unordered same-family matrices

X412 O Shew ordered same-f:

[ Shew only ordered same-faraily hit

\ 1222 i nir-122 2 MI00C

[ Expotmouse GFF | [ Open mouse GFF_UCSC |

Human microRN

[ Export human GFF |

[
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Te

2 | From: 3824

19498

1223 hsa-air-122 2 MI000044 | From: | 2664

16281

nily hits also
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Mirn122a Mouse microRNA 122a mmu-mir-122a MI000025
3824 5301 6058 8526 10083 11661 13228 14795 16363 17930 19498
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V$NKX32.01

V$PULOL
V$CDPCR3.01
V$HNF4.01
V$SRF.03
V$NBRE.01
V$VDR_RXR.01
V$ZBP89.01
V$CLOX.01
V$CDP.02
V$PITLO1
V$GATALOS
V$PBX_HOXA9.01
V$CUT201
VS$GATA01
V$SOX5.01
V$FREAC2.01

V$MTATA.01
V$SRF.02
V$MZF1.01

4980

5015

N

5190

MIRN122A Human microRNA 122a hsa-mir-122a

Y

‘\| -

02009 Ciciawti Children's Hospital Medical Center

5238

5270

~

5430

Mirnl22a Mouse microRNA 122a mmu-mir-122a

V$ZBP89.01
V$MZFL.01
V$NBREO1
V$HNF4.01
VENKX32.01
V$VDR_RXR.01
V$PULOL
V$CLOX.01
V$CDP.02
V$GATALOS
VSPITL0L
VECUT2.01
V$CDPCR3.01
V$PBX_HOXA9.01
V$GATA.01
V$S0X5.01
V$FREAC2.01

VSMTATA.01
V$SRF.03
V$SRF.02
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s

Shared Cis-elements

(Genomatix Matrix Family Library Version 5.0 (Jannary 2005))

(For details and annotations of TFBS-FPWNMs, please register at Genomatix)
heMIRN122A meMiml22a
FamilyMatiix Description - - —_—
[Begin|End Sequence Begin [End Sequence
Horneodomain
protein NKI(3.2
(B avr T, | 4993 5007 CCOCCACTCAGCAGA -| 5301 5315 CTGACTTAGTGGACT
Bagpipe homolog)
Pul(Pul20)
VSETSF Be-lke transenipion | g1 | CAGCAGAGGAATGGACT +| 5326 |5342 CCTCTCTICCCCCACAA
factot identified in
Iymphoid B-cells
Cut-tee
VSCLOX/VSCDPCR301  |homeodomain 5020 [5038|  CCAATCTIGCTGAGTGIGT — |-|5343 |5351|  TCGATAATTTAATGTGACT
iprotein
- - Hepatic nuclear
VEHNF4/ VEHNF4 01 ot 5037 [5057| GTTTGACCAAAGGTGGTGCTG  +| 5283 5303  GTTTGACCAAAGGTGACTCTG
VSSREF VESRF.03 z:‘:‘r“‘“”"s‘“ 5038 [3056|  TTTGACCAAAGGTGGTGCT — |-| 5399 [5417|  GGATCCCATAAAGGGAGAG
VSHINF4/ VEHIES 01 gif;"i miclear 5061 [5081| TAGTGGCCTAAGGTOGTGCCC  |+| 5307 5327|  TAGTGGACTAAGGTCATGCCC
Monomers of the nur
VSRORA/VSNBRE 01 pubfamly of clear | 5065 5093 GGOCTAAGGTCGTGCCCTC [+| 5255 5273 GGGAGCTGGACCTICGGTT
receptors (w77,
e, nor-1)
VDR/RIR Vitarnin
VSRYREVEVDR RVROL  |Dreceptor R | 5071 |5095 [AGGTCGTGCCCTCCCTCCCCCACTG | - | 5317|5341 [AGGTCATGCCOCTCTCTICCCCCACA,
heterodimer site
Zinc finger
VSZBPF/V$ZBFS9.01 transcription factor | 5077 (5099 | TGCCCTCCCTCCOCCACTGAATC |+| 5245 5367 | GGGGCATGGEGGRAGCTAGACCT
ZBP-89
VSCLOXVECTOX.01 Clox 5089 [5107] CCCACTGAATCGATAAATA  [+]5334 [5352]  CCCCCACAATCGATAATTT
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I have a list of co-expressed mRNAs (Transcriptome)....
Now what?

1. Identify putative shared
regulatory elements

* Known transcription
factor binding sites
(TFBS)

e Conserved
* Non-conserved

* Unknown TFBS or
Novel motifs
e Conserved
* Non-conserved

* MicroRNAs

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

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

o Links Detect functional enrichment of yaur gene list based on Transcriptome, Prateome, Regulome (TFBS and miRNA), Ontologies (GO, Pathway),

¢ Home . TOPPFUI’] Transcriptome, ontology, phenotype, proteome, and pharmacome annotations based gene list functional enrichment analysis
« Database details Phenotype (human disease and mouse phenotype), Pharmacome (Drug-Gene associations), literature co-citation, and other features

 Supplementary » ToppGene: Candidate gene prioritization ke
* Hell
lp Prinritize or rank candidate genes based on functional similarity to training gene list.
« Publications
s Terms of Use » ToppNet: Relative importance of candidate genes in Networks

 Contacts Prioritize or rank cancidate genes based on topological features in protein-protein interaction network

+ ToppGenet: Prioritization of neighboring genes in protein-pratein interaction network

supported by:

Identify and prioritize the neighbaring genes of the seeds in protein-protein interaction netwark based on functional similarity to the "seed" list
(ToppGene) or topological Teatures in protein-protein interaction network (Toppiet)

Computational
Medicine

Center

9/28/2009
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ToppGene Suite (http://toppgene.cchmc.org)

ToppFun: Transcriptoeme, ontology, phenotype, proteome, and pharmacome annotations based gene list functional enrichment analysis

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

Entry Type
Example gene sets

Training Gene Set

Enirez 1D v

HGNC Symbol

Colick on "HGNC Symbol or "Entrez ID" to usa the example training and tast cat of ganss)

Entrez ID

259
5268
3850
335
335
1558
1571
229
162
125
3240
5105
5265
3273
2244
2158
5083
125
1356
3827
383

. Eliminates any duplicates
. Drawback: Supports human and mouse

Input Gene List (81/97)

1571
1373
1356

3807
125
229
6622
238

Enterect uma 0 Gene ID
AMEP 259
SERPINAT 5265
APOH 350
APOAT 35
cvPacs 1558 L
CYP2ET 1571
ALDOB 29
SERPINC1 462
ADHIB 125
HP 24
PCKI 5105
HRG 273
FGB 244
Fa 2158
PAH 5053
cP 1356
KNG 827
ARG 83
ORMI 5004
FABP1 2168
APCS 25 ]

Genes Not Found
Entered
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated
Duplicated

\

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

Calculations

_W Correction  p-Value cutoff Gene Limits

Al Bonferroni % | 0.05 + 1 Zn< 1500
G0: Molecular Function | Bonferrani v 005 v 1 < n< 1600
30: Biological Pracess |Bonferroni v 0.05 1 = n= 1600
50: Cellular Component] Bonferroni [ 0.05 v 1 <ns 1500
Human Phenotype Bonferrani & | 005  + 1 =n= 1500
Mouse Phenotype Banferroni v | 0.05 % 1 <ng 1500
Daomain Bonferroni » | 0.05 1 = n< 1500
Pathay Bonferrani v | 0.05 v 1 = nz 1600
Pubmed Bonferrani % 0,05 + 1 < nz 1600
Interaction Bonferroni % | 0.05 |+ 1 = n= 1500
Cytoband Bonferroni % | 0.05 1 £ p< 1600
TFES Bonferroni v |0.05 ~| |1 <p< 1500
Gene Family Bonferrani v | 0.05 ~ 1 < n< 1600
Coexpression Bonferrani v | 0,05 + 1 = nz 1600
Computational Bonferroni % | 0.05 |+ 1 = ns<|1500
MicroRNA Bonferroni % | 005  + 1 < nz 1500
Drug Bonferroni % | 0.05 1 < n< 1500
Disease Bonferrani v | 0.05 1 < p< 1600

11. Gene list analyzed for as i
i many as 17 features! |
12. Single-stop enrichment i
i analysis server for both i
E regulatory elements (TFBSs i
i and miRNA) and biological !
i themes i
13. Back-end has an exhaustive, |
i normalized data resources i
I compiled and integrated i
54. Bonferroni correction is “too !
! stringent”; FDR with 0.05is |
i preferable. i
ES. TFBS are based on conserved !
! cis-elements and motifs i
i within *2kb region of TSS in |
i human, mouse, rat, and dog. !
16. miRNA-targets are based on i
i TargetScan and PicTar |
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ToppGene Suite (http://toppgene.cchmc.org)

GO Biological Process Human Phenotype Mouse Phenotype
GO Cellular Component o o
— = 11 Database updated regularl !
GO Molecular Function :2 EXhauSt|Ve CO||ectI0n Of :
H .
I annotations 1

i o e
Pathways Domains Pubmed

Annctations. Annotaticns Annatstions

Parther

Pathway Ortology
Reactome
Sigmadldrch

Signalling Transd

Interactions Cytoband

Annotaticns:

Annotations

8IND

B
HPRD

Gene Families Coexpression

740 Annotations:

nnotations: 1203

MSigDB k)
PicTar 1180
TargetScan 12594

Computational Gene Set Drugs Disease
Anctations 7 Asaotations 1 Annotations 3789
Gene ¢ 1006
o
Stitch 242
Genes Genes 305

Master Gene Info File

For Al Annot Bug

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

Input Parameters
Results
Number of genes in raining st |4 51
Go To Start Page Mumber of genes in test set: o
category co
INput Parameters [snaw oss1] [ 30: Molecular Function Bonferroni [0.05 (1 [1500)
GO: Biological Process Bonferroni 005 |1 1500
GO Cellular 005 1 1500
Training Results [sna ] [oonioss ai] [sesrse o fumen Phenotype  Bonferon 905 Y1 1800
Mouse Phenotype Bonferroni 005 |1 11500
Domain Bonferroni 005 |1 1500
1: 30: Molecular Function [oispiay chan] [show Detsi] ET— Bonferroni 005 1 1500
Pubmed Bonferroni 005 |11 1500
lispiay Char 0w Detai Correction ane Cutoff.
2: GO: Biological Process [Display Chart] [Shey Detai] \rteraction Bonferroni 005 1 1500
3 GO: Cellular Component [Dissiay char] [son DN (Cytabend ponferron 0051 [1500
TFBS Bonferroni 005 |1 11500
4: Human Phenatype [oispisy Chan] [shou Detai] Gene Famiy Bonferroni 005 1 1500
Coexpression Bonferroni 005 |1 11500
& Mouse Phenotye [Display Chart] [Show Detail] Ci Bonferroni 005 |1 1500
ficroRhlA. Bonferroni 005 |1 11500
B Domain [Dispiay Char] [show Detsi] Brug r— e
Ci Bonf 005 1 1500
7. Pathway [Display Chart] [Show Detail] feeace enterrent
Random sampling size in analysis: |0
& PUbImed [ispay Char] [srom Deai] Miniman feature count intest set. |2
@ Interaction [Dispiay Chan] [show Detai] Analysis took: 2 secands
Analysis finished st Sun Fep 27 16:45:06 EDT 2009
10: Cylobang [ospiay Char] [snow Deiai] ;
0 Biological Process [oispiey Char] [Hide oetai]
11: TFBS [nispiay Chan] [shon Dtsil — [oister ehar) i ]
o MName: Source P-value  Termin Query Term in Genome
12: Gene Family [vispiay Chan] [show Detai] 1 | GO:0009605 | response to external stimulus [ 27 893
2 (GO 00075"% blood coagulstion a 12 118
13: Coexression [Displsy Chanl [show Deca]
3 | GO:0006629 | lipid metabolic process o 25 874
14: Computational [Display Chan] [show Detai] 4 | GO:0044255 | cellllar lipid metabolic process a 23 720
5 | GO:0050817 | coagulation o 12 119
151 MicTORNA [Dispiay Char] o Desi]
& |GO:0007593 | hemostasis a 12 120
16: Drug [Display Chan] [Show Derail] 7| GO:0009611 | response o wounding o 20 542
17: Dlsease [aspsy cha] s D] 8 |G0:0042080 | wound healing o 13 185
9 | GO:0050878 | regulation of kody fluid levels o 12 151
10| G2:0055114 | oxidation reduction o 18 624
11| GO:0019752 | carboxylic acid metabolic process o 18 570
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ToppGene Suite (http://toppgene.cchmc.org)

2 GO: Biological Process [oiepiay ohar] [ bets]
D Hame Saurce Povalue  Termin Guery Termin Genome
1 |0:0009605 | responseto extermal stimulg 0 EN 893
2 6000075k blood conguistion 0 2\ |15
3 | GO:0006E29 | inie metaboiic process \ o =\ |
4 |30:0044235 | celluar ipid metaboli process \ 0 ERERANEE]
5 |G0:0050817 | coaguiation 0 12 e
5 |Go.0007538 \ 0 12 b
7 | GO:0009E11 | response to wounding \ 0 F 512\
8 | 600042080 | wound hesing \ 0 13 [ETAN
9 | G0:005078 | reguation of biody flid levels \ o 2 AN
10| 300055114 | oxidtation reduction \ 0 19 824 \
11]60:0018752 | carboxylic acid metabolc process o 15 570

Significant Terms For: Pathway

response to external stimulus; GO:0009605

[ Gene flame Original Symibol
1 126 ADHIC ecohal 1CElss, s
A
H (beta-2-glycopratein)
(comgulation factor ~
retinol binding protein 4, plasia a3
alpha-2-HS-glycopratein
florinagen alpha chiain
oumin
florinagen beta chain
(complemert tactor B
(3-hycky-3-methylglLtaryl-Coerzyme & syrthase 2 EES
1 5434
B2 (plasma) (Ez
(complement factor H-related 1 5078
.clade & (slpha-1 artitrypsiny, member 15755
kininogen 1 =
/amyloid P component, serum o5
(glucose-6-phosphatase, catalylic subunt =
mannose-binding lectin (protein C) 2, soluble (opsonic defect) sz
(complemert component 9 [ras
clade member | =
histidine-rich gy copretein
lasminogen
(orosomucoid 1
S 1 ldehycle oxidase 1
R —— 265053 sERPIDY ~clac D (heparin cotocto), menber 1 o
| 53 ceruopissmin (erroxidase) (=

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

Enter name of fi

My Recent

Documents

(G

Deskiop

{X ToppGene Result Fage +
Nunber of genes ntranng set[51
b ot genes ntest st |0
category etion | CH |
(60 Mooculer Function [Sonferroni 005 1 (1500
/G0 Bilogoat Prosess [sonferroni (005 1 (1500
(60 Celtar 005 1 s
FumanPrendtyps  [sonferroni (005 1 (1500
Mouse Phenctype Bonferroni (005 1 1500,
loomain sonterroni 0051|1500
peitway fsonterroni 0051|1500
lPubmed lBonferroni (0051 (1300
teracion fsonterroni 0051|1500
[Cytoband Bonferroni 0.05 1 1500,
= fBonterroni 0051|1500
[Gene Family Bonferroni 005 1 1500,
fsonterroni 0051|1500
computstionst sonterroni 0051|1500
MicroRu, fBonferroni 0051|1300
g sonterroni 0051|1500
pisesse fonterroni 0051 _|1s00]
Rendon sanping size manesis: 0
Vinimun fesure court ntestset |2
eraiysis ook 2 sesonis
Analysis finished at: Sun Sep 27 164506 EDT 2009

Training Results [sic. u] [Emmre] [sers- vei]

50: Molecular Function [oispisy char] [show Detsi]

0: Biological Process [oispiay char] [show betsil]

GO: Cellular Component [oiestsy char] [snow Detai]

Hurnan Phenotype [oispiay Chad] [Show betail]

Mouse Phenotype [bisplay char] [Shouw betal]

Dormain [pisptsy Char] [shaw Detai]

Pathway [0isptay char] [Show Datail]

Pubimed [oisiay Char] [show oetai]

My Documerts

My Computer

My Network

1o save

(2 Mywisbsite

My Netwark Places
2 My Computer

mRMApromoters 192 (L) My Documents

e Anil

i My Computer

) 1mp_pates

(D Bivinfo_wiorkshop-2003

[CUnused Deskeop Shortcuts

(Dbisease Cus

[E2ps3mbwin

[Esengs

(S)New Folder -

[E)Phetos

(Domisc

I [LiverG enes_ToppFun.tu v e

Saveastpe | Tex Document v [Ceaes |
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ToppGene Suite (http://toppgene.cchmc.org)
I 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

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

Detect functional enrichment of your gene list based on Transcriptome, Proteome, Regulome (TFBS and miRNA), Ontologies (GO, Pattmay),
Phenatype (human disease and mouse phenotype), Pharmacome (Drug-Gene associations), literature co-citation, and other features.

* ToppGene: Candidate gene prioritization l%
Prioritize or rank candidate genes based on functional similarity to training gene list

* ToppNet: Relative importance of candicate genes in networks
Prioritize or rank candidate genes based on topological features in protein-protein interaction network

o ToppGenet: Prioritization of neighboring genes in protein-protein interaction network

Identify and priaritize the neighboring genes of the seeds in pratein-pratein interaction network based on functional similarity to the *seed” list
(ToppGene) or topological features in protein-protein interaction network (Topphet)

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

on e —
Microarray Protein

(OMIM, GAD i g
{ : y . Pnalysis Expression /| Interactome )

« GO Term
nmalian Phenotype Candidate genes rentially Interacting
ription Fa s at the locus expressed genes genes

Training Set

Mapping to Protein-Protein
interaction network (PPIN)

Ot
G0: Molecular Function . .
Ncgr;:"zg’gzﬁ: GO: Biological Process Scoring and Ranking
GO: Cellular Component
Human Phenotype —— Human Phenotype
Mouse Phenotype ——| Mouse Phenotype

KEGG, BioCarta, Similarity Score
BioCyc, Reactome, |— | Pathways Based on
GenMAPF, MsigDB Fuzzy Measure
NCBI Entrez Gene Interactions -
Pubmed

InterPro, Pfam, SMART . .
PROSITE, Gene3D, ProDom ofein Domains

* K-Step Markov
* Hits with Priors
« Page Rank with Priors

Scoring and Ranking

MSigDB, PicTar, TargetScan *_l ;ﬁ:ﬁ A-targets
Test Set genes based on relative
CTD, Drugbank, Drug-Gene s o location to all of the Training
Metador, Stitch Disease-Gene e | IUCITEE R set genes using global network
GMF ——| Gene Expression Rt oD Genes distance measures in the PPIN.
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ToppGene Suite (http://toppgene.cchmc.org)

ToppGene: Candidate gene prioritization

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

Entrez ID

Exarple yene sets:
pie g HENE Symbal® ar"Entrez ID" o use the example training and testset of genes)

(elick'an

Symbol Types | HGNC Symbol v [HGMC Symbol v

P ———— [ ———
:Eammg Gene Ee_t: [Iest gene se_t: ACVR1
BCVRZE
ADAM19
ipn
LDRLIL
ADRLIE
ADREEL
ALDH1AZ
ALPK3
ATPEVOAL
ENMP10
BMPZ

|

£

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

Training set (7 /7) Test set (146 [ 158)

ADAPZ - AHGAP with dual PH domains 2 Human Synonym BMP4 BMP4 652
- - ] BMPRIA BMPRIA 857
HIRPT - win actin-binding repeat %ntammg 1 Human Synonym CALCRL CALCRL 10203
GJC1 - gap junction protein, gamma 1, 45kDa Human Synonym CASP3 CASP3 638
CASPT CcASPT 840
HOP¥ - HOP homeabox Humsn Synonym CASPB CASPB 841
[12T13 - suppression of turmarigenicity 13 (colon carcinoma) (Hep?0 oan ohoa e
interacting protein) Human Synonym CITED2 CITED2 10370

CI=TIPT - stress-inducad-phosphopratein 1 Human Synonym
PPAREP [YIMED1 - mediatar complex subunit 1 Human Synomym
REBPSUH RBPJ Duplicated

Ignored

CENTAZ Not Found
] Check Al CMYAT Not Faund
GATA In Training Set
GIAT Not Found
HAND1 In Training Set
HAND2 In Training Set

Not Found
In Training Set
Not Found
Not Found
In Training Set

Find altemnatives for missing symbols
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ToppGene Suite (http://toppgene.cchmc.org)

Training parameters

Test parameter

Feature
All
GO: Molecular Function
GQ: Biological Process
GO: Cellular Component
Hurman Phenatype
Mouse Phenotype
Domain
Pathway
Fubmed
Interaction
Cytoband
TFBS
Gene Family
Coexpression
Computational
MicroRMA
Drug
Disease

Correction lue cutoff Gene
|Bonferroni ¥ | 005 | |1 =ns 1500
Bonferroni | 005 v 1 |<az/1500
Bonferoni +| (005 ~| [1 |sns[1500
Bonferroni v| 008 ~| |1 |saz1500
Bonferrani ¥ || 005+ 1_ = n<|1500
Bonferroni | 005 v 1 |<az/1500
Bonferroni ¥ | 005+ 1_ < n<|1500
Bonferroni v| 008 ~| |1 |saz1500
Bonferrani ¥ || 005+ 1_ = n<|1500
Bonferroni v | 005 v 1 |<az/1500
Bonferroni ¥ | 005+ 1 |sns/1500
Bonferroni v| 008 ~| |1 |saz1500
Bonferrani ¥ || 005+ 1_ = n<|1500
Bonferroni v | 005+ 1_ Zn=|1500
Bonferroni ¥ | 005+ 1 |sns/1500
Bonferroni v| 008 ~| |1 |saz1500
Bonferrani v || 005+ 1_ < n<|1500
Bonferroni v | 005+ 1_ < n=|1500

Random sampling
Mlin. feature count:

size: | 1500 (5% of genome) ¥

"
< Estimating p-Values

1L8ppGene is processing your query

[To see the training results before the test set is complete, click here

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

GorWotecusr | Gorbiologieal | GorCotuar | Human s .
Rank ;.E..Tu c:;.e Function Process. Component Phenotype  Phenotype (e bl G ] Cricponiftam (it
o
Score pYaiue Seore. pvalie Soore pValue Score pValue Score pYalie Soore pialue Seore palie Soore pValue Score pialus Score pYalue
1| evaon)| 20 0 713038 0 02350t 0.598a720 oo0zsass [oecosors|  oom| 0| os|osesser| ooos o|0s0s0s 0smonss|  0.0m |0esrrss nom | o|nsooesor
2 TEAD‘\ 700205804123 |0.0309278 | 0.997771 |0U0103093 | 0.4305814 0.001 o 0509989337 | 0.03% o 0s 0.7993714 0.001 | 07160863 | 0.001 0/0.5004907
3 HIF1& 308109391513 | 0.0023455 1 0001 | 04305614 0.001 09337067 0.02 08885697 0.001 0| 0.5049634 004395093 of 0505 005004307
4 CTHMET 1999 |0.7136999 |0.0235641 1 0001 | 0.4305514 0.001 o 0509520218 0.08 0E371283 0.001 00.4995093 0| 0508 0/0.5004907
5 TBH20 | 57057 |0.5804123 |0.0309278 | 0.9933964 | 00014728 005022091 09999302 | 0.005 0 0s 0 0.4995093 005004307
R B ooz | o os 1| oom o os o|0.4easoms oo sooasor
T BMP4 652 005493373 1 oo 0/0.5022091 0 0509999435 0.01 0 0.5 06478057 0.001 07993714 0.001 0| 0505 005004307
o] vext | ooes|osenoonr|  oom | nsemser| oo ofosome | o 03|nssseses| om o os o|cagssoms oo soossor
9 TBH2 909 05418852 | 0.0397644 09343931 | 00162003 0.4305814 0.001 09993508 | 0.035 0 0s 0| 0.5049834 00.4995093 005004307
10| Tornz) 7o% [npouese]| naosoe ) o] 030220 ogasesan| 0o o] 0s|onmrire pom o] 0aassoms of oss| ansooeanr
e Average | Owverall
ene
Rank score | P-value
Symbol
03417445 | 00000003
EF300
0.3015437 | 00000058
TEAD1
01.3041435 | 00000062
HIF14
02489552 | 00000768
CTHME1
013207447 | 00000353
TEX20)
02749466 | 0.000112
TFPM2
0229308 | 0.0001787
EMP4
02395215 | 0.0002528
TEx1 02566615 | 00002615
TEX2 02503156 |0.0002619
TGFE2 03307561 | 00002975
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ToppGene Suite (http://toppgene.cchmc.org)

Why is a test set gene ranked higher?

[ |
\ striated mus@@tissue dBlopment
muscle argﬁ?‘P&@M@éWkﬁ@V&lOpmem

l:l abnormal p@cardlum morphology

abnormal ventrict septunﬁmrpho g
abnormal mvocardlal (rabeculae morpho pd) pericardial effusion
emb

/ nic developmem
NG !”é‘&‘.d'v‘e”’r‘e'ﬁu’l‘; WSP\‘E‘M%&IMWY VT YIS AR B8 R 29
=
Y 1

chordate embryonic deve\opmemw | / = abnormal heart septum morphology
Vip ositive regulatipn of biosynthetic process
- posi 0 E VI P
positive 'eﬂmagﬂﬁmlmlﬁmkﬁlﬂftﬁ%fém mcrp}*{olngy - abnormal developmental patterning
culae positive regtﬁaﬂon of macromolecule metabolic pr
abnormal heart deveT!rpm.ent O Oj’ = transcription activator activity
BX5 = =
[ — — 3 9 = positive regulation of transcription from RNA
o embryonic Iethallwt[urlng organagenﬁlﬁxZ— 3 0SRF =
tube development_— :
- O ~ ] positive regulation of macromolecule bi
7 IAND: 2 "
Feart develaaont Hanp ! ® = organ morphogenesis
= N _MEF2A
tissue gayelopment \ = ~m
abnormal cardiovascular development \ = abnormal heafd crRiMbR PamBFRA e
=] .
= abnormal cardiovascular system physiology N transcription factor binding
abnormal heart atrium morphology \
= ] = ]
i it i Y i jon of gene expression
embryonic dev@SéMW&ﬁﬂ’mm 6 REYEHHD vas AR r&%g&?ﬁlg&nculaptrabeculae morphology
m positive reBARIHYR GTAURURAR RISSIAL D Fiaals process
transcrifidn from RNA polymepge Il prorpmjer
positive Ix:] ion of traRFAiRTE i 1 retardation

abnormal heart size

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

« ToppFun: Transcriptome, ontology, phenotype, proteaime, and pharmacome annotations based gene list functional enrichment analysis

Detect functional enrichment of your gene list based on Transcriptame, Proteome, Regulome (TFBS and miRNA), Ontologies (GO, Pathway),
Phenotype (human disease and mouse phenotype), Pharmacome (Drug-Gene associations), Iiterature co-citation, and other features

* ToppGene: Candidate gene prioritization I%

Prioritize or rank candidate genes based 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 network.

* ToppGenet: Prioritization of neighbioring genes in protein-protein interaction network

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

Graph prioritization parameters

Priaritization methoc:

Step Size(normally 4-3): I:l

Training gene neighborhood subnetwork visualization parameters
Meighborhood distance:

k-Step Markow ~

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

Test Genes [l ]

Rank D Hame count Score
1 2033 EP300 128 0005182
2 23414 ZFPM2 4 0.004724
3 4778 MFATCH 4 0004615
4 7003 TEAD1 ] 0003733
5 ar34 HDACS 20 0002319
& 10014 HDACS 33 0002317
7 23054 MNCOAS 49 0.00M9:
8 93649 MYOCD 2 0.0016
a 57486 MKLZ 2 00016
10 1499 CTHNBT 138 0.001546

PYCARD

GTF2FL
GiF2l
ElR4
FOSlL
PRRX1
NKXZ-1 @
ATFE AERY
HOPX ASEC3
BARX2
@63 il
NEYA
CRIP2
AL
RXRG RARG
FAL3
SSRPL
NKK2-3 Tl
FALL @
MYoeD

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

HIPKL
THXS
HIPR2
JARID2
MAPK3
VGl
NKSGZFS
REL MAPRL4
CENPB
ELK1
SRG / COPSS
A TEF12
RELA =
SETL MAPK?
MAPK1
PML \ HEY2
NCOAS
CEBPB HOAG4 NP sz
| wiep1 S
RXRA NCOAL MEF2D, HDAGS =
A i | HETL
NEOR2 [ o HApT
[ T~ ASCLL
/ N PHOX2A
W PPPERSD
| HDAGS
| PRACA
. PRIKCA
2 MDCL
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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. Arethere are salivary gland developmentassociated genes
presentin this list?
e. How many and which genes from this list are associated with
non-insulin dependentdiabetes 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. Whyis 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)

Biomedical Informatics

—
UK Chiirens . erpCluster
Navigaton | o

* Main
« Alternative Entry Methods
o Cluster Dataset

Paste input list Load Sample Data
Symbols are |HGNG Symbal v
Cluster Name [Cluster 1
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ToppCluster (http://toppcluster.cchmc.org)

Paste input list Load Sample Data

Symbols are |Entrez ID v

Cluster Mame |Liver

remove

Symbols are | Entez ID v

Cluster Name  Salivary_Glands

remove

Genes
259
5265
350
335
335
1558
1571
229
462
128
3z40
5105
5285
3z73
2244
2158
5053
125
1356
3827
383
5004
2168
1571
325
5950
1z7
1373
213
735

64065
3855
100129410
8842

3514
55504
26298
64065
245973

= OBt

Feature Correction

Bonferrani ~

Banferoni v 0.08

GO: Molecular Function
GO: Biological Process | Bonferrani %] 0.05
GO: Cellular Component| Bonferroni + | 0.05
Human Phenotype Bonferroni v | 0.05
Mouse Phenotype Bonferroni || 0.05
Bonferrani v 0.05
Banferrani ¥ 0.08
Bonferrani v 0.05
Bonfarrani v/ 0.05
Bonferrani ~ | 0.05
FBS Bonferroni v | 0.05
Coexpression Banferrani ¥ 0.08
Computational Bonfenoni « | 0.05
Bonfarani v 0.05
Bonferrani ~ | 0.05

Banferoni v | 0.05

<

<

<

=|1500
= 1500
=/1500
= /1500
= 1500
= 1500
= 1500
= 1500
=/1500
= 1500
=|1500
= 1500
=/1500
= /1500
= 1500
= 1500

Annotations must have at least |2 ¥|gene(s)

Chose Toppeluster autput format: | Extended HTML Tahle (Cytoscape Link) v

— Gene Set:

1577 CYP3AS 1577 9073 CLDNE 9073
7036 TFR2 7036 486 FXYD2 486
229 ALDOB 220 54059 ODAM 54059
341 APOCL 341 5349 FXYD3 5349
126 ADH1C 126 155006 TMEM213 155006
125 ADH1B 125 100129410 LOC100129410 100129410
7448 VTN 7448 54007 FAM3B 54007
5053 PAH 5053 352999 Corfse 352999
3240 HP 3240 57535 KlaA1324 57535
197 AHSG 197 26208 EH 26298
3078 CFHR1 3078 EEE} CDH1 a0g
383 ARGL 383 360 AQP3 360

Salivary_Glands ~

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

b .pClu t

Navigats Link Cytoscan [R Enrich]
¥ Processirg Salivary_Glands| Back o Start g Oinclude orphaned Genes OV
E‘ Excel Version O
Shareable Link Include Super Category
| wecorsowce) [ e tooely SV e
Molecular Function pValues
GO: Molecular |GO:0016491 oxidoreductase activity O
Functian 10,0000
G0: Malecular Function GO: Molecular |GO:0005201 tracellul trizs structural 0
: : Molecular (GO extracellular matrix structural 5.3780
GO: Binlogical Procass Function constituent
G0 Cellular Component GO: Molecular [GO:0005506 iran ion binding
5.3161
Function
Human Phenatype GO: Molecular |GO:0004497 monooxygenase activity O|Os 2535
Mouse Phenotype Function
Domain GO: Molecular |GO:0004022 aleohal dehydrogenase activity O/ D4.8034
Path Function
athtwey 60; Molecular |GO:0046006 tetrapyrrole binding 0| 045887
Pubmed Function
GO: Malecular |GO:0020037 heme binding O|O4.56a7
Interaction Function
Cytoband 60! Molecular |GO:0016705 oxidoreductase activity, acting on OO 44053
TFES Function aired donors, with incarparation or
reduction of molecular oxygen
Coexprassion GO: Molecular |GO:0019825 oxygen binding O O3.9166
Cormputational Function
Dru GO: Molecular |GO:0004866 endopeptidase inhibitor activity 0O|Oz.0162
q Function
Disease GO: Malecular |GO:0030414 peptidase inhibitor activity Ol O3.8272
MicraRma, Functon
GO: Molecular |GO:0004024 alcahol dehydrogenase activity, O|O3s535
Function zinc-dependent
GO: Molecular |GO:0043499 leukaryotic call surface binding O O3.4320
Function
GO: Molecular |GO:0030246 carbohydrate binding O|Oz2.0565 [1.3457
Function
GO: Malecular |GO:000G289 lipid binding O/O3.1619
Function
GO: Molecular |GO:0004857 enzyme inhibitar activity O|02.6758
Function
GO: Molecular GO:0004867 serine-type endopeptidase inhibitar O|O2.632
Function activity
GO: Molecular |GO:0048407 platelet-derived growth factor binding | | ] [2.7407
Function
GO: Molecular |GO:0008201 heparin binding O|Oz.6553
Function
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SEHF il Network View — Shared and
: COL15A1 Hll specific genes and
HEASUUE VAR - notations between

:?:IAl Hl different gene lists
{ iGke Hl Cytoscape
{ oL@ Hll (http://cytoscape.org)
! FAM129A Bl installation required
LT U e v v
6Lz mucosa
morphology H
abnormal stomach
morphology
abnormal digestive |
3 secretion
. abnormal digestive |
H system physiology :
Salivary Gland =
Stomach

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

Database for Annotation, Visualization and Integrated Discovery

DAVID Bioinformatics Resources 2007

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

Shontcute DAMID Teck Welcome to DAVID Bioinformatics Resources

2003 - 2007 . o

What's Special in DAVID 20072
| Annot:
The Database for Annotati

(DAVID) 2007 is the fifth]
programs of DAVID 2004
comprehensive set of funct
understand biological mea

gene list, DAVID tools ard

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

Cluster redundant annotation terms

Visualize 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 interacting proteins

Explore gene names in batch

Link gene-disease associations

Highlight protein functional domains and motifs

Redirect to related literatures

Convert gene identifers from one type to another.

And more

& Identify enriched biol
& Discover enriched
& Cluster redundant 2
& Visualize genes on B
& Display related many
& Search for other fung
& List interacting protef
& Explore gene names

B
B
B
B
B
i
E
B
B
B
B
B
B

Screen Shot 1
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DAVID (http://david.abcc.ncifcrf.gov)

ion

Upload List Background
g

Current Gene List: domolistl 171 DAVID 1Ds

Current Background: Homo sapiens Check Defavits 7] (CleatAl

B Main Accessions (

@ Other Accessions

Demolist 1 Demolist 2

Upload Help & Gene Ontology (3
£ coremn_se_s w16 [Chad]
COTERM_BP_2 e o M
el D) corom v 1 (Ghan)
) corenm_ee_« o w9 |Chad)
GOTERM_ 8PS o 104 | Chant
%) coremmse_ e 10 (Gha)
O commn ccs o 121 [Chat)
conmccs a1 [Ghag]
BChoose From a File comm.cca o o [Chaa)
) cormmcc o s w0 [Chan]
— £ cormn cc.3 e o (Chat] i 20 view
) cotemn_cc ALL 7o 131 [CHO] g corcpncing poresrm asociasion pesvly reparied [l comaspondng g asseiation ey -
coTeRm wr_t % 19 (Char | : -
AFFYD Ll 0 corowuse s P I —
con s s 10 [Cha] = N et e s e
COTERM ¥ 4 sew 97 | Chad |
) ) comomm s s o% | Chard |
O %) corum e _au .

B Protein Domains (3 selected)
B Pothways (3 selected)
8 General Annotations (0 selected)

Submit List @ Functional Categories (3 selected)

® Protein Interactions (0 selected)
@ Literature (0 selected)
B Disease (1 salected)

] CENETIC_ASSOCIATION 08 %

[ omim_orstase e

Combined View for Selected Annotation

[ g

DAVID Bioinformatics Resources 2007
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

‘Welcome to DAVID Bioinformatics Resources
2003 - 2007

B> Functional Annotation R .
The Database for Annotati =

annotation snrichmant analysis,

‘What's Special in DAVID 2007?

(DAVID) 2007 is the fifth i . i . .
T e programs of DAVID 2008 Identify enriched biological themes, particularly GO terms
comprehensive set of funct . / . ) 4
o p— g understand biological mea Discover entiched fimctional-related gene groups

B Gene Functional Classification gene list. DAVID toals are]

22 r2pid means o reduce arge sts 7 e i
& Discover enriched

&' Chaster redundant a
& Visualize genes on Bf
& Display related many
& Search for other find
& List interacting protef
& Explore gene names
& Link pene-disease a
& Highlight protein fund
& Redirect to related if
& Convert gene identifd
& Andmore

Cluster redundant annotation terms

Visualize 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 interacting proteins

Explore gene names in batch

Link gene-disease associations

Highlight protein functional domains and motifs

Redirect to related literatures

Convert gene identifers from one type to another. |
And more

HE| @ @ EE QAR R

Sereen Shot 1
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DAVID (http://david.abcc.ncifcrf.gov)

Convert NCBI Entrez Gene IDs to RefSeqg Accession Numbers

Upload | List _Background Gene ID Conversion Tool
Upload List Background
« Submit your gene list to start conversion! us how you like the tool
chnical netes of the tool

Demolist 1 Demaolist 2 =
- Contact uz for questions

Tpload Help Demeolist 1 Demolist 2
The Cross-Conversion of Gene ID Types:
Upload Help
* Entrez Gene ID
A Paste a list o 45 D
* GenBank Accession A Paste alist
® Genpept Accession 3493 A
NCEI GI 351z .
T " 10562
3535
Clear ¢ PRID 5284 &
o i B1ID Clear ]
* RefSeq Genomic Accession
B:Choose From a Fils * RefSeq mEMNA Accession
I:l * RefSeq Protein &ccession B:Choose From a File
® RefSeq RIVA Accession |:|
® Unigene

* UNIPROT Accession

AFFY_ID v ® LTI T

S
* UNIEEF100 D ENTREZ_GENE_ID v

 Official Cene Syrabol ™'
o Mot Sure 157!

O >
o)

|

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

Convert the gene list being selected in left panel to

[ Fenane.

Remove || Combine

ShowGene List"="*

Gene ID Conversion Tool Result

Right-click to Download the result Help
Gene Accession Conversion Statistics  Help
b o DAYID as a Gene b o DAVID as a Background
Conversion Summary From To species David Gene Name
1D Count In DAVID DB Conversion | |20z NM 001624 ggyx@ws ABSENT IN MELANOMA 1
50 ves Successful o)
s o Mone 72 NM 001613 copieie ACTIN, ALPHA 2, SMOOTH MUSCLE, AORTA
01Ds No Mone 72 NM 001615 ggyx@ws ACTIN, ALPHA 2, SMOOTH MUSCLE, AORTA
01Ds Ambiguous Pending e
e Wi e om0 27299 NM 014473 Sppiene ADAM-LIKE, DECYSIN 1
125 M 000667 gg&gws ALCOHOL DEHYDROGENASE 1A (CLASS I), ALPHA POLYPEPTIDE
Summary of Ambiguous Gene IDs e
D Count [Fossible Source [Convert All | |27 NM 000668  gppiens ALCOHOL DEHYDROGENASE 1A (CLASS I), ALPHA POLYPEPTIDE
126 M 000663 Egy‘gm ALCOHOL DEHYDROGENASE 1A (CLASS I), ALPHA POLYPEPTIDE
all Possible Sources For Ambiguous IDs e
Ambiguous ID [Fassibility [onvert | |12 NM 000668  gppiens ALCOHOL DEHYDROGENASE 1A (CLASS I), ALPHA POLYPEPTIDE
125 NM_000669 gg;ﬂ‘gm ALCOHOL DEHYDROGENASE 14 (CLASS 1), ALPHA POLYPEPTIDE
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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 ~ REGISTER ~ CONTACTUS  HELP

e T e e e

Find PANTHER-classified genes, transcripts, and proteins by uploadinga listof IDs

Browse PANTHER Batch ID Search GENE EXPRESSION DATA ANALYSIS

Search PANTHER

Our expression analysis tools can be used for microarray data intrepretation.
Multiple gene lists can be mapped to PANTHER molecular function and

biclogical process categories, as well as to biological pathways. Our pathway
visualization tool will display your experimental results on detailed diagrams

Batch search

- P (Biowse. of the relationships between genes/proteins in known pathways.
Community Curation
Iy Workspace €1 upload ID type: Gene Symbo
3 ek Yoo P 7
Select File Type: =ik Lompare géné lists
HWMN scoring
CSNP analysis B d el Cohe
Downloads L experiment.
=t [ . sapie O M. museu [ R. noweo
Site map =
[ . sapien O #. muscuu [ k. nowvegiais

Search
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nction

2] Use the Bonferroni correction for mutiple testing

® S

&

|
@

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

Protein ANalysis THrough Evolutionary Relationships

Results @
Colors far viewing Reference list | Example-Set-3, bxt
SEs pathuay Mapped Ds: 25431
iagrams:
Example- Unmapped I0s: 0
Set-ar; Lred ¥
gray: componrents only in
the referance list

155
15

Click on pathway name to s=e ganes highlighted on pathuay diageam

e el View |Bar Chart of Gene Count ~|

BCEL H. sapiens genes (REF) Example-Set-3.bxk
Pathways expected +/- AP value

#
i 29+ L3EE-07
4

Elood coagulation

[

Plasminogen activating cascads 11 +  O9.37E-04
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PANTHER (http://www.pantherdb.org/)

Summary

Cis-Element Finding Matrix

CONSERVED NON-CONSERVED

KNOWN TFBS oPOSSUM Pscan
DIRE Matlnspector*
N[0V AWAV T\ o)/ 'l OPOSSUM MEME
TFBSOR MOTIFS  NWSSelS38s WEEDER
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RESOURCES - URLs: Summary

Application/Resource URL

oPOSSUM http://burgundy.cmmt.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

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: Download upstream 500 bp sequence for a list of genes
. Exercise 5: Download allSNPs overlapping with these genes
. Exercise 6: Download the orthologous promotersequences (human, mouse, and rat) for the gene
SLC7A1
7. Exercise 7: Are their any putative microRNA regulators for SLC7A1? If yes, download all of them using
table browser
8. Exercise 8: Use the downloaded SLC7A1 ortholog promoter sequences to find out common motifs using
WeederH
9. Exercise 9: Use the downloaded promotersequencesto 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 ofthese genes are transcription factors?
*  Whatarethe enriched TFBSs and miRNAs?
* Whatgene families are enriched in this list?
* Arethereare salivary gland developmentassociated genes presentin this list?
How many and which genes from this list are associated with non-insulin dependentdiabetes
mellitus (NIDDM)?
12.Exercise 12: Prioritize the 721 genes (“Example-Set-2") using “stomach genes” from the “Example-Set-1".
* Whatarethe top 10 ranked genes using ToppGene and ToppNet?
* Whyis TFF3 ranked amongthe top 5 in ToppGene prioritization? Whatis its rankin ToppNet?
13.Exercise 13: Convert Affymetrix probesetDs to gene symbols
14.Exercise 14: Whatare the enriched pathways and diseasesfor this gene set?

U A WNBR

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