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Basic Questions

* Does the sequence around my hits look unusual?

* Do specific sequences turn up more often than
expected in my hits?

* |f so, do the sequences look like any known
functional sequence?



Basic Workflow

Hit regions Extract Check for
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Deciding what to extract

Hit
Hit Hit plus context

_ Fixed width, centred on hit

- Promoter
I Genesody/cos



Extracting Sequence

* From positions
— BEDTools
— Genome Browsers*
— Custom scripts

* From features

— Genome Browsers*
— BioMart

*not easily automatable for multiple sequences



BioMart — Selecting Assembly

e! ensembl.org/biomart/martvie. X +

« Q @ @ © www.ensembl.org/biomart/martview/64797 133bee14309fd 1 w i @ =2 & =

€l - Search all species... Q

> vew TR A RG] - -

Dataset | Ensembl Genes 95 ~
[None selected]

|- CHOOSE DATASET - [~]
- CHOOSE DATASET - 2
Chicken genes (GRCgka)
Human genes (GRCh38.p12)
Rat genes (Rnor_6.0)
Zebrafish genes (GRCz11)

Agassiz's desert tortoise genes (ASM289641v1)
Algerian mouse genes (SPRET_E_v1)

Alpaca genes (vicPacl)

Armazon moly genes (Poediia_formosa-5.1.2)
American black bear genes (ASM334442v1)
Angola colobus genes (Cang.pa_1.0)

Anole lizard genes (AnoCar2.0)

aArmadilo genes (Dasnov3.0)

Asian bonytongue genes (ASM162426v1)
Ballan wrasse genes (BallGen_V1)

Bicolor damselfish genes (Stegastes_partitus-1.0.2)

In_nrder tn maintzin| BBCk snub-nosed monkey genes (ASM169854v1) ¥ lthan & minutec are tarminated If uan have S

https://ensembl.org/biomart/martview



BioMart — Specifying features

€&/ ensembl.org/biomart/martvie. X +

&« c @ @ © www.ensembl.org/biomart/martview/64797133bee143097d14 b I @ = & =

Login/Register

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog €l - Search all species. .. Q

[ tew | @ Count | @ Resuits

Dataset Please restrict your query using criteria below

(If filter values are truncated in any lists, hover over the list item to see the full text)
Maouse.genes (GRCm38 p6)
REGION:
> Jame(s) [e.g. mi-Tp]:

[ID-list specified] B GENE:
Attributes ] Limit to genes (external references). . [with CcDS ID(s) ~| ®Only
O Excluded
Gene stable 1D ———
Transcript stable 1D put external references ID list [Max 500 advis@ame(s] [e.g. mt-Tp]
Gprlol ~
Fatel
Dataset X1lr3a
[None Selected] Cypt3 v
Browse... | Mo file selected.
3 >
O Limit to genes (microarray probes/probesets)... | With AFFY MG U74A probe ID(s) ~
® Only
C Excluded

[ Input microarray probes/probesets ID list [Max AFFY MG U74A probe ID(s) [e.g. 96290_f_at]
500 advised]




BioMart — selecting seq region

E_F ensembl.org/biomart/martvie x +

&« C @ © www.ensembl.org/biomart/martview/64797 133beel43097d 14 &4 N DO = & =

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog €l - Search all species... Q

2 tow | @ Count | B Resuts
Dataset Please select columns to be included in the output and hit 'Results' when ready
Mouse genes (GRCm38 p6) Missing non coding genes in your mart query output, please check the following FAQ
Filters
Gene Name(s) [e.g. mi-Tp] O Features = Variant (Germline)
Ddistspacified] O Structures bequences
Attributes O Homologues
enestable ID 8 SEQUENCES:
Transcript stable |D Sequences (max 1)
Flank (Gene) con RS
Upstream flank [] |' _____ W\D\m ..... .|
Dataset (O Unspliced (Transcript) O5 UTR
[None Selected] O Unspliced (Gene) O3 UTR
=L lank (Transcript) O Exon sequences
@? ank (Gene) OcDNA sequences
( Flank-coding region (Transcript) O Cading sequence
(O Flank-coding region (Gene) O Peptide
nstream flank L~
pstream flank{(seo ) |
Downstream flank
O Downstream flank | | .




BioMart — header info

- €&/ ensembl.org/biomart/martvie. X e
&« c @ © www.ensembl.org/biomart/martview/64797 133bee14309fd 14 % I O = & =

-~

Please select columns to be included in the output and hit 'Results’ when ready

Dataset
Mouse genes (GRCm38.p6) Missing non coding genes in your mart query output, please check the following FAQ
Filters
Gene Name(s) [e. g mt-Tp] O Features (=, Variant (Germline)
[ID-list specified] O structures ((©)sequences
Attributes C Homologues
Flank (Gene) SEQUENCES:
Upstream fiank [500] 5 HEADER INFORMATION:
Gene name N
Gene Information
[1Gene stable ID [JGene end (bp)
Dataset lGene description CGene type
[None Selected] ene name LIEnsembl Protein Family 1D(s)
CISource of gene name CUniParc ID
[ Chromosome/scaffold name O UniProtkB/Swiss-Prot ID
L1 Gene start (bp) L UniProtkKB/TrEMBL 1D
Transcript Information
CICDS start (within cDNA) Protein stable ID
L1CDS end (within cDNA) L Transcript type
(15" UTR start [1Strand
5 UTR end (I Transcript start (bp)
3" UTR start O Transcript end (bp)
'UTR end LI Transcription start site (TSS)
@anscript stable 1D LI Transcript length (including UTRs and CDS)
Exon Information
CJCDS Length (I Start phase
CJCDS start CJEnd phase
1CDS end CIcDNA coding start

[1Exon stable ID CJcDNA coding end v




BioMart - exporting

&! ensembl.org/biomart/martvie. X +

<« ¢ @ ® @ www.ensembl.org/biomart/martview/6479f7 133bee14309fd 14 v 0 = @ =

P

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog €]~ Search all species. . Q

[ Hew | @ Count |  Resuts

Dataset Export all results to |File ~|[FasTA ~| OJ Unique results only
Mouse genes (GRCm38.p6) Email notification to

Filters

Gene Name(s) [e.g. mt-Tp]. View (10 ~|rows as[FASTA ~| [ Unique results only

[ID-list specified]

Attributes >Cnnl “

Flank (Gene) TTCAARGAAATAAAGCTTTGCTGAACTTCTCCTTTGTGCCAGCTTTCATACTGGGCACCE

Upstream fiank [500] TGEAGETGACATTTCCTCCCTECCCTTTACTGCACCCTTETGAGECAAGCACAGTTGTTA

GCCCCTCTAGAGATTTGGCAATAGGETCCCATAGAGGGGAAGGCTCTGTGTAGAGGGTTG
Gene name CTGAATGGAGETCTGTCAGATCATCTTECTATGCTAGGEECTTEEETGEEEETGCAGCEE

ITCTGTCTTGECACT GARGAAGGAGATCAATGACCTCTGAGATARGGAGTCTCAGAGACG
GEACAGTTGGCAT GEEEAGARGEETGEAARRGEEETEGGECTETATGAGRACCCCTCTCCC
Dataset AGAATRARAGGCATTCAGCCCCCTAGGTGGALACAATGACACAGTCAGCTCCCAATACCRARMG
[NoneSe@dBd] GCTCTGACATCAGGAGGTGEGEETGECCAGAGTATCTGTGEEETEGCCACGCCTCTTGECA
GCCCCCGETEECCAATGEEAC

>Vrk3

GGECATGECTCCGTGTCTCCGTACCT CAGCATGGCTGGCARCCCARAGRACATATGCTTTC
CAGGATCCCAAGAARRCCCAACTCCTCATGAGGAGGGCTCCCTCAGAGTACAGGGGGARAR
TTCCTCCGAGEARAGTTCCGEETTCCAGARACTTCTCCTCARRTTTATCCCACCCAGETARC
TCCGCGCCARATTCCAGGACCCACCACCTEGTGETCTCCACCCACTGAGCCCTCTAGGARG
TAGAGAGGARACAGATTCATGGCTAAGT GACACCAAGGTTGGATGGCCCACTACCCTGETT
ATAGGACTACTTTCACCTTCTACACCCCGAARATTCCATTTGGAGGTGACAGCGGETTGEC
CATAGATACAGTTTGAAGGCAARACTGAGATTACAGAGAGAGCACAGAAGCAAGGAGAGT
TTAARAATGACALCAGGACCTTTGATTGETGGCTGTCACGTATTTCATCAAGATTGACGT
CAGACATGCGCAGTAGARGG

>Tat

TTTTTCCTTGGAGTGCGETTGAATTTTTGT GGAGATTCCCATTGTCCATAGCARATCCCA v

e s o e W s 0 s W el W Yl W s Wl s Pl W Wi il W oy i Famlly il s ol s Y i oy iy ¥ ol Wl il W il il o W i W s 1]




Deciding on a comparison

Genomic

Single Dataset
Dataset 8

Dataset 1 Dataset 2

Single Input Set Double Input Set




Filtering list of hits

Small list Large list

* High specificity * More power
e Quick run times * Long run times
* Potentially lower power * More noise

* Highest hit artefacts

 Don’t need all hits to generate motif
* Often better to have a clean sequence set
 Remove sequences which look unusual



Artefacts
m UNE g LINE LINE § LINE

* Exclude common repeats

— Simple repeats (poly-A, SerThr repeats etc)
— Complex repeats (retroviral etc)

— Exclude hits with repeats

— Repeatmasked sequence

* Check composition
— Analyse compositionally biased regions explicitly



Software

The MEME Suite meme-suite.org

Motif-based sequence analysis tools

v~ti1f xxmotif.genzentrum.lmu.de
CisFinder lgsun.grc.nia.nih.gov/CisFinder/
CREAD cb.utdallas.edu/cread/

Q‘ ¢r\ ) {'L'ff, , .
%o HOMER homer.salk.edu/homer/motif/

A\



MEME Suite

Mouse-over for information on
(Motif Discovery) Dmmmm - Sequence each software tool or resource.
MEME i) databases Click o submit a job o the t
STREME | ‘ or to view database delails.
XSTREME ! *
MEME-ChIP - — ~
GLAM2 Motif Scanning Annotated sequences
K MoMo j FIMO  empmmm =
/" Motif Enrlchmenq Enriched : MCAST =S5
o GLAM2SCAN )

Motif Comparison
Y, Tomtom




MEME Motif Discovery

 MEME
— Original motif enrichment program
— PWM based motifs
— Long ungapped motifs, sensitive search, slow!

* STREME/XSTREME

— Short ungapped discriminatory motifs
 STREME when you expect the motif to be positioned within your sequence (ie ChlIP peaks)
 XSTREME when you don't expect the motif to be positioned (eg Promoters)

— Degeneracy based motifs
— Quick!

* GLAM2
— Gapped motifs



=] o=

/ M MEME - Submission form % | =+

meme motif

wEe O34 a0 O -

:: My Bugs "-‘,k Helpdesk ‘F,k Sierra :: Randpass :: bank :: credit card ﬂ Facebook ®® Flickr == Intranet Calendar :: Cluster

©_MEME

Multiple Em for Motif Elicitation

& meme-suite.org/tools/meme EJd C

MEME discovers novel, ungapped motifs
(recurring, fixed-length  patterns) in your
nucleotide or protein sequences (sample
output from sequences). MEME splits variable-
length patterns into two or more separate
motifs. See this Manual for more infarmation.

Version 4.10.1

—| Data Submission Form |

»Motif Discovery ]

»-Motif Enrichment ]
] DPerform motif discovery on DNA, ENA or protein datasets.

»Motif Scanning

Select the motif discovery mode

»Motif Comparison
] ) Discriminative mode

] @ Normal mode

»Manual

»Guides & Tutorials | | Input the primary sequences

Enter sequences in which vou want to find motifs.

»Sample Outputs ]

»File Format [Upload sequences  [+| [ Browse_ ] No file selected.
Reference
» Databases Select the site distribution

How do you expect motif sites to be distributed in sequences? [7]
»Download & Install

|ZEI’O aroane occurrence per sequence Izl

»Help

Select the number of motifs
How many motifs should MEME find?
K=

»Alternate Servers

»Authors & Citing

I I\

»Recent Jobs

Input job details
{Optional) Enter yvour email address.

(Optional) Enter a job description.

- Advanced options

Note: if the combined form inputs exceed 80MB the job will be rejected.

Start Search I

[ Clear Input

Version 4.10.1 Please send comments and questions fo: meme-suiteZuw.edn Powered by Opal

Home Documentation Deowmloads Awothors Citing

3

Main Parameters:

e Sequences (multi-fasta)
* Expected sites

* How many motifs to find

Advanced

* Custom background
* Negative set

* Motif size restriction

NB: Query size limited to 60kb

Local installations don’t have this limit



Good Result

(= | = |l

Y N
M MEME - Submiszion form x); MEME x |+
- L
o file/ /Dy FAGL/meme_gabpa.html Elv¢@| | Q |55:f:3' ﬁ’ B @ 3 # 9 " & [ =
r: My Bugs ‘:fk Helpdesk 45,2 Sierra r: Randpass :1 bank :1 credit card ﬂ Facebook ®® Flickr == Intranet Calendar r: Cluster Eh Most Visited »

»

©_MEME

Multiple Em for Motif Elicitation

m

For further information on how to interpret these results or to get a copy of the MEME software please access http://meme-suite.org.

If vou use MEME in your research, please cite the following paper:
Timethy L. Bailey and Charles Elkan, "Fitting a mixture model by expectation maximization to discover motifs in biopolymers", Procesdings of the Second International

Conference on Intelligent Systems for Molecular Biology, pp. 28-36, AAAT Press, Menlo Park, California, 1994. [pdf]

DiscovERED MoTirs | MoTIF LOCATIONS | PROGRAM INFORMATION

DiscovERED MOTIFS

Logo E-value [Z] Sites[?] width[Z] More[?] Submit/Download [Z]

v B 00 e s u @
- e e o

N i

+

00 O

"
P
i
t




Good Result - Motif

M BMEME - Submission form ® | MEME ®
file:///Dn/FAGL/meme_gabpa.html Ed v & || Q Search ﬂ’ BE @ 3 @ S - @ - =
:: My Bugs ".Ek Helpdesk ".Eh Sierra :1 Randpass :: bank :: credit card ﬂ Facebook ®® Flickr == Intranet Calendar :: Cluster |£h Most Visited »»
DISCOVERED MOTIFS -
1. 1 —h
E-value: 2.2e-009 Site Count: 25 Width: 11 [7] ml
21
£ 1- T
n —
PN ACAC
- o~ ™ =t w w0 P [==] (=] (=] -
— =
Standard Reverse Complement

Log Likelihood Ratio: 259 Information Content: 15.7 Relative Entropy: 14.9 Bayes Threshold: 2.99532 [7]

Name Strand Start p-value Sites
10. Chr1:36554101-36554850 + 377 3.43e-7 TGAGGGCGGC ACCCGAAGT CGAGCAGTCT ~*
9. Chr1:33592501-33593400 . 695  3.43e7 CCAGGGTAAC ACCGGAAGTGG GCTTATTTGC H
24, Chr1:151881751-151882500 - 438 2.41e-6 TTTGAGRAAGC CCCGGAAGT CCCGGCTGTT [
17. Chr1:46153351-46154250 + 507 2.41e-5 GAATCCACTT GCCGGAAGCTGC CTTTCCAGTG
11. Chr1:38455351-38456250 + 405 2.41e-6 TTCCGCGAGT GCCGGAAGTGC CCCGGGACTT
5. Chr1:20987551-20988450 + 459 2.41e-6 GGAGAGCGCC GCCGGAAGTGC CCTGGTGGGA
3. Chr1:10003051-10003950 - 411 2.41e-6 GTTCCAGGGGE GCCGGAAGTGC GTGCGTCCAG
8. Chr1:28969201-28969950 - 396 2.8%e-6 GGGGAGCGGET GCCGGAAGTAGC TCGGGGAGGG
A Chr1 N4 202351 50 i A1 2 09ak OERACGEOCGEEAR ACCY AR (3O A RAGREET S




Good Result - Positioning

.".

M MEME - Submiszion form ® | MEME x

file:///Di/FAGL/meme_gabpa.html El~ C

: My Bugs 45,.&: Helpdesk 4& Sierra : Randpass bank : credit card ﬂ Facebook ®® Flickr == Intranet Calendar : Cluster |2 Maost Visited

"\

-

[o ][ ]

Search ﬁ g 2 3 @ 9

S-

=]

-

MoTIF LOCATIONS

@ only Motif Sites ) Motif Sites/Scan ) All Sequences

Name [Z] p-value 2] Motif Location [Z]

1. Chr1:1342201-1343100 1.73e-5 ¥ "

2. Chr1:2322751-2323650 6.33e-5 =

3. Chr1:10003051-10003950 1.10e-6 * -

4. Chr1:20834251-20835150 7.60e-6 * =

5. Chri1:20987551-20988450 8.50e-10 u .

6. Chri1:27648301-27645200 1.52e-2 T . .
7. Chr1:28655101-28656000 2.85e-4 " "

8. Chri1:289569201-28969950 2.36e-5 T . .

9. Chr1:33592501-33593400 1.69e-8 * n
10. Chr1:36554101-36554850 9.04e-7 u

11. Chr1:38455351-38456250 3.12e-8

MEME version

4.10.1 (Release date: Wed Mar 25 11:40:43 2015 +1000)

Reference

< 000 Mz,

TTCCGCGAGT CCCHEAACTEC CCCGGRACTT
Motif 1
p-value 2.41e-5
Start 405
End 415

Timothy L. Bailey and Charles Elkan, "Fitting a misture model by expectation maximizabion to discover mobis in biopolymers', Procegdines of the Second

m

b

m

For ‘peak’ data, expect motifs to be
roughly centred. For promoter data
there may be no pattern.



Artefactual Result - Composition

/ MEME x |+

M MEME - Submission form x

file:///D:/FAGL/meme_composition.html EJd+ C

wBE 9 ¥ A @ 8- =

:: Cluster &) Most Visited :: Getting Started

:: My Bugs ‘!‘;.t Helpdesk ‘!‘;.t Sierra :: Randpass :: bank :: credit card ﬁ Facebook ®® Flickr

Intranet Calendar

Discoverep MoTirs

1. I —
E-value: 2.52- Site Count: 53 [7] N -
2
@
=1
-]
= e T =
- = w0 - -]
Standard Ra
Informstion Contents 2.3 2]
Strand [ stert 7 povalue [ sites 7]

CA CA COCA CT CCG CCGCCCTAGC -
CT C TCA C CT TAGTGGTTCT | _
CGGCGGCGCGCGOCEA ACGAGGCGC TAGCTGACAG |

GCGGCTGTGC C CCGGAAGTGT ACAGCGCG GGGCCGAGAA
CCCCGACGCCG CTCCTC Ceo C Cl ACC GCTCTGTGGG
GCCACC G CCoC - ACCCCC CGGCCCE Co Ay

TCCAGGH G AGGC CCOCACCCCACGACCC CGCT GCACCTGCAG
CGACGATGGC COCAGCGGCO CGGLGE0 CC AC AGCGGTAGGC

AT e e T L Ta ety AT

M
I

Site Count: 51 [ Width: 2
2
% cCciCe.cc.C (o CC C
e=C=T< oG A T E T2 R
w0 -~ -] < [ o™ [} = o -~ =) (= [ [ =T w w ] -] -
- = T = T T T * ™ ™ ©& © ©& & &4 & &9 o 49 &

Standard

Information Content:

Reletive Entropy: 1 Bayes Threshaold:

Strand [ stert 7 povalue [ sites 7]

+ 83 £20etr GCCCAGCTGC CACCOCCOTCTCCCOCCCCCECCHCCOCC COACAGCGLE »

+ GGTGCGGAGT CTGCHGCCGTTCCCECGGCCTCCTCCTCT NNNNRNNNNN [
CCTCGGOCCE CACCHCCCGCCCCECATCTECCHCCCCC COGCCCGCAG |- M EM E t d t f I g

+ GAGGAGAGCC CUOCCCCHTCTC C CECCTECTTCCUCC TCCCTETGET enas 1o ravour lon

+ GAGTCGCTGT CCCCCTCC CCACCACAACT SCCICCICC ATCTGCACCT ey e . .
CARACGECGA ACTCHCCHECCCCCTCCCCC CONCCONC AAGCCTGETE com pOSItlona”y b|ased mot|fs

+ CGCCCCCCGE CCOCHCCAGCT CLCCCOCCTCATCC TR CT

+ CACGAACCCC CCOCCCCEETCCCHCCCACCECCTCCACC CCAACTGOGE

e S e Real motifs can be further down the list




Artefactual Result - Duplication

B & oo
€ meme-suite.org/opal-jobs/appMEME_4.10.114393781524921 701895186/ meme.html E1v ¢ Search AB 94 AO B 9 =
il My BUQS ‘ﬁ_t Helpdesk 45,_& Sierra || Randpass I bank | credit card [fd Facebook ®® Flickr .. Intranet B Calendar % Cluster [8) Most Visited || Getting Started
= QETCLQQTTQ(;I(;‘;Q___ 9.5e-033 61 21 1 - ;
3. 1 -t

E-value: 4.8e-022 Site Count: 5 Width: 49

21 -
B =
0 - © & v ©
4 2
Standard Reverse Complement

Log Likelihood Ratio: 266 Information Content: 76.9 Relative Entropy: 76.9 Bayes Threshold: 11.863

Name[?]  Strand Start p-value Sites
24. Tbecidid + 57 3.43e-30 TTGGTTTTTG ACACA TTTCTCTGTCTACCCCTCGCTCTCCTCCAACTCACTCTCSTA GACCAGGCTG
5. Cd79a - 18 9.27e-30 TTGTTTTTCG ACACA TTTCTCTCTCTACCCCTCCCTCTCCTCCAACTCATTCTCSTA GACCAGGCTGE
61. Cpnel + =[5} 1.70e-28 TGGTTTTTCG ACACA TTTCTCTCTATACTCCTCCCTETCCTCCAACTCACTCTCSTA GCCCAGGCTE
17. H3f3b - 128 §.15e-24 TTTTTTTTTG ACACA TTTCTCTCTATACCCCTCECTCSTCCTCCAACCACCAGCCECTE GCCTCGRACT
39. Zfp4a10 + 6 6.932-20 TTTTG CACAACCTCTCAACTATCTACCCCTCETTCACC ARCTCCTCCACTA CTGGGATTGC
MortiIF LOCATIONS

Multiple transcripts with the same promoter
Overlapping regions




AME — Known motif search

Quicker / easier than de-novo discovery
Limited to characterised binding sites
Can choose from common motif sources
Good place to start



. - o[
_,l"/ M AME - Submission form x \"',_ +

Input the motifs
Select a motif database or enter the motifs vou wish to test for enrichment.

wBe U 3 A0

Randpass :: bank :: credit card ﬁ Facebook ®® Flickr == Intranet Calendar :: Cluster »

& meme-suite,org/tocls/ame EJ v & || Q Seorch ' & | T =

:: My Bugs "-Ek Helpdesk "-Ek Sierra ::

- [ Multi-organism DNA B
- _ _ User suppfied
AME identifies known or user-provided maotifs T - fifs
that are relatively enriched in your nucleotide YpPe Inmao '
sequences compared with shuffled UFI|DEId maotifs

sequences or vyour control  seguences
(sample output from sequences, control and
motifs). AME treats maotif occurrences the

Databases (select category)

Analysis of Motif Enrichment : _
Multi-organism DMNA

=

Yersion 4.10.1

if Di : dless of their locati ithin th JASPAR DNA
> ot iscovery | Sequences. See this Manual for  more JASPAR (REDUNDANT) DNA
¥ Motif Enrichment infarmation. CIS-BP Single_Species D_NA
Efllséril"u"lo _| Data Submission Form I EISEP-F%NA Single Species RNA
S‘pvar'\,']g Perform standard (non-local) motif enrichment analysis. miRBase Single Species microRNA
GOMa ARABIDOPSIS (Arabidopsis thaliana) DMNA

Select the type of control sequences to use
@ Shuffled input sequences ) User-provided control sequences

ECOLI (Escherichia coli) DNA

FLY (Drosophila melanogaster) DA
HUMAM (Homao sapiens) DMNA
MALARIA (Plasmodia falciparum) DNA
MOUSE (Mus musculus) DNA

WORM (Caenorhabditis elegans) DNA

»Motif Scanning ]

»Motif Compari
SRR } Input the primary sequences

Enter the nucleotide sequences in which yvou want to find enriched motifs.

»Manual
»Guides & Tutorials ]
»Sample Outputs ]

|Upload sequences El [ Browse ]Nu file selected.

Input the motifs

»File Format 3
Reference Select a motif database or enter the motifs vou wish to test for enrichment. | JASPAR CORE EED-M'] IEI
»Databases ] [Multi-organism DNA [~] Databases
»Download & Install ] [Verebrates (In vivo and in silico) [~] JASPAR CORE (2014
el | _ _ JASPAR CORE (2014) vertebrates
_ Input job details JASPAR CORE (2014) fungi
»Alternate Servers ] {Optional) Enter your email address. JASPAR CORE (2004 insects
»Authors & Citing | | | | JASPAR CORE (2014) nematodes
»Recent Jobs ) (Optional) Enter a job description. JASPAR CORE (2014) plants
JASPAR CORE (2014) urochordates
JASPAR PHYLOFACTS
: JASPAR FAM
p Advanced options ] JAS PAH F.\OL”
Mote: if the combined form inputs exceed S0MB the job will be rejected. JAS PAH CNE
Start Search ] [ Clear Input JASPAR SPLICE

Version 4.10.1 Plesse send comments and questions to: meme-suite@uw eduo

Powered by Opal

Home Docomentation Downloads Awuthors Citing




ME Result

No additional detail

Could check for positional
Bias with CentriMo

Beware similar motifs
from different factors

p =
_,-" AME results o+ EI@

671-52

&) meme-suite.org/opal-jobs/appAME_4.10.1143

Bve Search wB 9 3 A 8 @~ =

:: My Bugs 45,& Helpdesk 45,.&: Sierra :: Randpass :: bank :: credit card H Facebook ®® Flickr == Intranet Calendar :: Cluster &) Most Visited :: Getting Started

" Analysis of Motif Enrichment

For further information on how to interpret these results or to get a copy of the MEME software please access http://meme-suite.org.

If you use AME in your research, please cite the following paper:
Robert McLeay and Timothy L. Bailey, "Motif Enrichment Analysis: A unified framework and method evaluation", BMC Bivinformatics, 11:165, 2010, doi10.1186,/1471-2105-11-165.
full fext

m

EngicHED Motirs | InpurTFoieEs | PROGEAM INFORMATION

ENRICHED MOTIFS

Fixed partition size: number of primary sequences (99)

Sequence motif score: avg_odds

Background model source file: motif input file
Background model frequencies: 0.25,0.25,0.25,0.25
Total pseudocount added to a motif column: 0.25

Statistical test: Wilcoxon rank-sum test

Ranksum method: quick

Threshold p-value for reparting results: 0.05

Number of multiple tests for Bonferroni correction: £Motifs x #PartitionsTested = 205 x 1 = 205

—value Adjusted
Logo Database [ iD Name [Z] p p-value
-

JASPAR

CORE 2014 MADS592.1 ESRRA 5.49e-10 1.13e-7
vertebrates

JASPAR

CORE 2014 MADS528.1 ZNF263 5.26e-7 1.08e-4
vertebrates

JASPAR

CORE 2014 MAD160.1 MRAAZ 2.73e-b6 5.58e-4
vertebrates

JASPAR

CORE 2014 MAD149.1 EWSR1-FLI1 3.37e-6 6.90e-4
vertebrates

JASPAR

CORE 2014 MAQ141.2 Esrrb 4.99e-5 1.02e-3
vertebrates

JASPAR

CORE 2014 MADS512.1 Rxra 9.82e-6 2.01e-3

vertebrates
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