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miRNA Category
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New

Delete |
Edit ‘
Reference
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3% 1-4 miRNA Catergory Settings

Reference®]  Webs2  Z&stH (a8 1-51 2 YHO|X|(http://zmfumm.uni-

heidelberg.de/apps/zmf/mirwalk2/holistichtm)2  AZE=ICt.  otzfe]  YHO[X[0A  miRNA
CategoryS ¢lot LYot XAt2E HR=2E #s + Utk Eoh 77 HES F2T miRNA

=
CategoryE F7iot= RO XtM5] EFEOf AUCH

< C 0t | ® zmfummuni-heidelberg.de/app

U
mERwalk 20 a comprehensive atlas of predicted and validated miRNA-target interactions

Predicted Target Module  Validated TargetModule  Documentation Disclaimer Contact Statistics

A list of customized dataset files for downloading

1. Holistic view of gene-miRNA interactions: These files are created to provide a holistic view of cooperativity and multiplicity of mIRNA-target interactions within the complete sequence of
human, mouse and rat genomes. The first row contains the heading of columns: Gene, EntreziDs, NmiRs and miRNA names. Therefore, the first three columns depict gene symbals, their
entrez identifiers and number of miRNAs predicted 1o target a given gene by considering at least 2 differant prediction programs out of 13. The columns with 1 and 0 values indicate

whether a given miRNA-target interaction is “found” or "not found”, respectively. Only the first 50 rows are presented in all the html files, however, the entire holistic view files can be
downloaded by clicking the "Download” link.

2. Datasts for R-statistical package: Thes files are created to foster large-scale stand-alone enrichment analysis. The putative targst genes predicted with at least 2 different preciction
programs out of 13 are utilized to generate these files. Two different type of identifier-based: gene-, Entrez- and Refseq-based Rdata files are available for downloading
3. Datasets for GSEA package: These files are generated in a similar manner as depicted for *Datasets for R-statistical package", however, the only difference is the file format (*.gm).

I T T R sure

Gene-miRNA interactions holistic view files

Human View Download View Dounload View Download View Download
Mouse View Download View Dounload View Download View Download
Rat View Download View Dounload View Download View Download
Predicted target genes on each miRNA (Rdata files)
Human based Entrez-based based Entrezbased Refseqbased  Gene-based Enrezbased Refseqbased  Gene-based Entrezbased Refseq-based
Mouse based Entrez-based based Entrez-based Refseqbased (Genebased Entrez-based Refseqbased Genebased Entrez-based Refseqbased
Rat based Enirez-based based Enirez-based Refssq-based based Enirez-based Refeq-based based Enirez-based Refesqbased
Predicted target genes on each miRNA (GSEA files)
Human based Entrezbased based Enirezbased Refsegbased ~Genebased Enirez-based Refsegbased —Gene-based Entrezbased Refseq-based
Mouse based Entrez-based based Enirezbased Refseqbased Genebased Enirez-based Refseqbased —Gene-based Entrez-based Refseq-based
Rat based Entrezbased based Enirezbased Refseqbased Genebased Entrez-based Refseqbased Gene-based Entrez-based Refseq-hased
LncRNA-miRNA interaction predictions with at least 2 out of 4 algorithms
Rdata files GSEA files. Text files

a8 1-5 miRWalk 2.0 website
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33 1-7. miRNA Category set-up
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1-2. Differential expression analysis
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2. Functional category'® miRNA &4

miRWalk 2.0  (http://zmf.umm.uni-heidelberg.de/apps/zmf/mirwalk2/index.html)& O|&d}H
functional category B2 ## miRNAZ 24 & = RUCL Predicted Target ModuleOAl gene

ontology (GO), pathway, gene class 2| &2 miRNAE &2 £ UCHAE2-1).
C M | [ zmfumm.uni-heidelberg.de/apps/zmf/mirwalk2/index.html

mERwalk 20 a comprehensive atlas of predicted and validated miRNA-target interactions

Predicted Target Module Validated Target Module Documentation Disclaimer Contact Statistics
Gene-miRNA Targets
MicroRNA-gene Targets
MicroRNA-ncRNA Targets NEWS
Gene-miRNA-pathway Targets
Gene-miRNA-GO Targets
Gene Class Targets
Chromosome Targets
Gene-miRNA-OMIM Targets
Disease search
Human Phenotype Ontologies
Mitochoprial Targets ‘ite miRWalk2.0? Dweep, H et al. mi 0:a ive atlas of mi target i ions, Nature Methods, 12(8): 697 (2015). (Nature Methods)
Genomic location search
Customized data set dentifier-based datasets can be provided on request, please directly contact to Dr. Harsh Dweep at Harsh.D: ni-hei: de
Holistic view
29.04.2015 - ion on validated miRNA-target (Rdata and GSEA files) is integrated (Click Here)
29.04.2015 - ion on validated miRNA-target on KEGG pathways Is integrated. (Click Here)
29.04.2015 - fon on validated miRNA-target i lons on WikiPathways is i (Click Here)
29.04.2015 - on validated miRNA-target i ions on PantherDB pathways is integrated.(Click Here)
29.04.2015 - on validated miRNA-t; i ions on GOBP, GOMF, GOCC is integrated. (Click Here)
29.04.2015 - Information on validated miRNA (argel interactions on gene- and protein-classes is integrated (Cllck Here)
29.04.2015- on validated miRNA-target on disease- and human y (Click Here)
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63 bsa-IR4794Y MIMATO0027489 1 13 see 0.0000
483 - 6793 1 13 503 0 0020
152664 et R -S459 1 19 NVET 0.0000
64137 hsa-niR-5813 5p 1 13 084 00000
903 bae-riR 4724 Jp 1 LR 515 5503 0.0000
64137 3 a1 1 13 2308 229€ 00020
s420 1 12 e 37es 0.0001
) MIMATOU 17591 1 R n® rze 0.0002
1035 bheaniR 14230 MIMAT0000753 1 2 .07 3896 0.0000

miRWalk 2.0 site

=13

=
E

1> H

E_I
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Putative miRNA binding sites predicted by chosen algorithms within mRNA selected regions &
o 3'UTRE +Z2W 0{2{ miRNA database (miRanda, RNA22, Targetscan S)& 7|Hto=Z ojiE

pathway®| Z2 miRNA HEE &0lg & QUCHAE2-5).

Frected Taigel Mol Vatuiated Tegel Movuke Duxameniaton

Pathway-gene:miRNA ion in retrieval sy

Gene information
Gaoe Table Synomymous Redseq Table Homologous Table ]
Putative miRNA-target i f on kegg p y(s)
Putative miRNA binding sites predicted by miRWalk algorithm within mRNA selected regions

Not selected (SUTR

Not selected (Promoter

Putative miRNA binding sites predicted by chosen algorithms within mRNA selected regions

‘| Not setected

Not selected (Promoter Not selected (SUTR!
Comparative platform of mIRNA binding site prediction: S on kegg pathways within 3'-UTR region resulting
from different algorithms

the first 50 interactions are displayed in the below table. however. all the interactions can be downloaded by dicking on the below link

Resnioad Complete Table

ABC transponers ABCA|
ABC tranaporters ABCAL
ABC tansponters ABCA1
ABC 1ansponters
ABC yansporters
ABC lransponers
ABC transponers

ABC transoorters ABCAY NM 003502 hea-miR-520b

3% 2-5. miRNAs related to ABC transporter pathway search in other miRNA database
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MY

3. miRNA target gene =X

miRWalk 2.0 (http://zmfumm.uni-heidelberg.de/apps/zmf/mirwalk2/index.html)2 O|-&35}0] SHHO]
20 707tK| 22 miRNA 2 2L target gene &4 W21 #AH & == UL} Predicted

Target Module Ol Al MicroRNA-gene Targets 52 22lstH =ICh(E 3-1).

[ miRwalk2 0: a compran x

<« C  ® zmfummuni-heicelberg.de

J
mERwa”( 2_0:3 comprehensive atlas of predicted and validated miRNA-target interactions

Pradicted Target Module Validated Target Module Documentation Disclaimer

Gene-miRNA-pathway
Gene-miRNA-GO Targets -02.2016 - Informalion on validaied mRNA-targel inleractions usdeled imirTerBase v8.0) (Click Here)
Gene Class Targets
Chromosome Targets o
Gene-miRNA-OMIM Targets

Disease search mation on validated mRNA-argel nleract
04.2075 - Information on validated m RNA-1arget interact
Husnan PLerotYsS, .04.2015 - Information on validated mRNA-grgel inleractio

Mitochondrial Targets

aled (Ciick Here)

Canouilc locstion sowrch .04.2075 - Information of he Valideled Target module
Customized data set -
How to cite miRWalk2.0?
Hollstic view
How to clte mIRWalk2.0?
Duweep, H et al. miRWalk - database: cradiction of cossitle mIRNA bindng sites by *alking” the genes of 3 ganomes. Journal of Biomedical Informatics, £4: 838-7 (2011). (JBI PubMed)
Duwesp, H et al. miRWalk2.0: a comarahensive atlas of microRNA-zargat interactions, Nature Methods, 12(8): 697-627 (2015). (Nature Mathods, Pusmed)
mIRWalk cltatlons :
PubMed
About miRWalk2.0
miRWalk2.0 is n imoroved version of the previo olying the biggest available collection of predicted
and experimen‘ally verified miRNA-target interact the miRNA research community
z e A R R ~ sites within the complete sequerce of 2 gene. but also camtines this information with a comparison of binding sites resulting from 12 existing

NA-mizol-COS miRands-e2010 nuEindoe mRD34 0 mimeo miENAMao coRiINA e PicTar? DITA RNA2Zv2 RNAhvbridZ © and x

3% 3-1. miRWalk 2.0 site and MicroRNA-gene Targets start

OF2H microRNA information retrieval system Of| A{ species & A Ei5t11 database ME#-2 miRBase &
Sta1 “"Paste identifier” &0 mature miRNAacc. No & SAI20{E7|E SiCh ohHO| YT =
A= miRNA 7= Z|C§ 20 7} 7HX| Z+sSStCt.

J2[3 Step 2 ~ Step 5 & TASHH E|=0 YEHo=z Y2z +ASEH EICL
2E A0l Of2| X[ "SEARCH” =& ZESHCH[AE 3-2]

microRNA information retrieval system

pe
Human v || miRBase - MIMATS (MIMATC010195) *
M1 AT 200281 | - MIID, MIMAT A, or ' RNA
Paste identiflers | M| VAT20CIECS X
MI AT 501 £063 Exampls |
Ugload 2 flle fef PMEn2 25 frampie s

Step 2: Result tables i.e. information on pre-miRNA, miRNA, miRNAfamily, host gene, etc.

[miRNA Inormation | % mirna SimllarIRNA__ # Simiar seecs % miR famlly % Allgnment % Hos: gene | Identiflers ]
[pre-miRNA Irformation | 2 pre-miRNA L Stemioop siructure # Fanily alignment - kientity |

Step 3: Putative target genes list

Output fielcs “ Gene + identfiers | Select start position of mIRNA seed  Positon 1 ¥
Inout parameters Promoter 2 s 5UTR CDS ¢ SUTR ‘ Winimum seed length 7 and’er p-value .08
# miRviak OR v  IMicroT4 v % miRanda oR v iRBridge v
Other catabases mIRCE v O miRmap . mIRNANap . PICTARZ '
FITA v ORNAZ2 OR v L RNAnybric v ¥ Tagenscan

Step 4: Enriched functional patterns

Pathway Dataoase KEGG ¥ Multesting BH v pvalue cutcT 0.06
Gene cntology < GOBP GO MF cocc
P ¢ C\Vs Celld e e
Ty G CNVs MPP Celldiff Tumor-sporessor Homeodomain
Oncogene Kinases Histones House keeping Translocated cancer ganes Cytokine and growth factors
Panther protein classes Allor ® Select| TFs 4

Step 5: Output

Query outout I SEARCH

A% 3-2. microRNA input and target gene search
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http://zmf.umm.uni-heidelberg.de/apps/zmf/mirwalk2/index.html

ot Zat 8

of Lt

"Putative target genes tables predicted by chosen algorithms within
mRNA selected regions” Of|A “3UTR" @3 E SE5IH Zit

microRNA information retrieval system

Information on mature miRNAs

HO|X|E &l

| mIRNA Table | Not selected || Simiter Seecs |
| mIENA Family | mIENA Alignment | Lost gene [ Not selected |
Information on pre-miRNA
| Nct selactad || Alignment | Notselected |
Putatlve targat genas tablas
Putative target genes predicted by miRWalk algorithm within mRNA selected regions
Promoter SUTR CDS SUTR
Not selected Net selscted Not selected | 3UTR

Fae

QICH [ 3-3]

T

Futative target genes predicted by chosen algorithms within mRNA selected regions

Nol 5 d | No [ Notsclefled [3UTR
Enriched functional patterns information
KEGG pathways
Pathways ‘ Not selected H Not selected ‘ selligiac JUTR Download
Gene Ontologies
GOBP ‘ Not selected H Not selected ce . [ 3UTR Dovinload
Gene Classes
inti Net
Transcription Nol selecled I & Gy g ok
factors (TF) (Promater) Not selected (£-UTR) ::lx-gc-c SUTR Download
Copy number NE g Not
variants ’:0):”:::; t;d Not selected (8'-UTR) selectec || SUTR Download
(CNVs) bt (CDS)
Panther protein classification
Protein Not selected Not selected " | s3UTR Download
classes selecred
3-3. microRNA target links
2 E
Of 2K t A ZaHE H

Moot gl

It T O] X[ A “Download Complete Table"S 2283
Mo o2 AMofM el 4= QUCH[OE 3-4)

Comparative platform of miRNA binding site predictions within 3'-UTR region resulting from different

hsa-miR-3127-5p

hsa-mIR-3127-5p

ADORA1

ALDH7A1
ALDH7A1
ATPBV182

BEK=BE2
CACNAIE

hsa-miR-3127-5¢
hsa-mIR-3127-5p

hsa-mIR-3127-5¢

hsa-miR-3127-5p

hsa-mIR-3127-5p

hea-miR-3127-5p

CAMK2B

EGFR

EIF4G2

ER332

ERG

ETS1

ETVE 2
EvC 2
E2 b

19 XM_005247210
21 NI 15:71?
119 NI_0019¢:

algorithms

RefseqiD
NI 001196535
XM_00524490"
g CC 57
NN_(00286
XM 005288856
NM_C01182

miRanda

XM_DO5267980
XM 005246477
NNM_C01220

+ Co03e
NM_C0C172
NN _C
NN_C01172705
X\ 005257139
N C05238

3

ETEETR
B
I
I
[
[
I
=
[
I ¢
I
[
| — —
| — —
I
I
[
=
I
=
[
[
| — —
[ =
4
4
4
4
4

n the below links.

rg

& 3-4. microRNA target result page
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Target gene 24 ZNE

Target DB £

A
o)

oA (23 3-512F Z0]

=

golg

AL
e

A=H 07|A 24 miRNA 2t

A B C D E ‘ G H | | J K
1 |miRNA ~ MIMATId ~ |Gene ~ Entrezll - |Refsegl ~ miRWa| -~ |miRand ~ RNA22| - |Targets ~ SUM | ~
2 |hsa-miR-3127-5p MIMAT0014990 ACVR1B 91 NM_0203: 1 1 1 1 4
3 |hsa-miR-3127-5p MIMATO014990 ADCYAPTF 117 NM_C011¢ 1 1 1 1 4
4 fhsa-'niR-312?-5p MIMAT0014990 ADORA1 134 XM_00524 1 1 1 1 4
5 :hsa—'niR-3127—5p MIMATO0014990 XIAP 331 NM_0011¢ 1 1 1 1 4
6 hsa-miR-3127-5p MIMAT0014990 AQP2 359 NM_0004¢ 1 1 1 1 4
7 :hsa-miR-S‘l.Z?-Sp MIMAT0014990 ARF3 377 XM_0052¢€ 1 1 1 1 4
8 hsa-miR-2127-5p MIMAT0014990 ALDH7A1 501 NM_D011¢ 1 1 1 1 4
9 vhsa-’niR-3127-5p MIMATO0014990 ALDH7A1 501 NM_D012( 1 1 1 1 4
1C jhsa-'niR-3127-5p MIMAT0014990 ATP6V1B2 526 NM_0016¢ 1 1 1 1 4
11 jhsa-'niR-S'lZ?-Sp MIMAT0014990 BCL2 596 NM_0006: 1 1 1 1 4
12 jhsa-"niR»3127—Sp MIMATO0014990 BCL2L1 598 NM_13857 1 1 1 1 4
12 |hsa-miR-2127-5p MIMAT0014990 BCL2L2 599 NM_0040: 1 1 1 1 4
14 |hsa-miR-3127-5p MIMAT0014990 BDKRB2 624 XM_0052¢€ 1 1 1 1 4
15 |hsa-miR-3127-5p MIMAT0014990 CACNATE 777 XM_00524 1 1 1 1 4
1€ :hsa—"niR»3127—5p MIMAT0014990 CAMK2B 816 NM_0012: 1 q 1 1 4
1T jhsa-"ﬂiR~3127—5p MIMAT0014990 TPP1 1200 NM_0003¢ 1 1 1 1 4
18 .hsa-'niR-3127-5p MIMAT0014990 DCX 1641 NM_0005! 1 1 1 1 4
1¢ hsa-miR-3127-5p MIMATO0014990 DIO3 1735 NM_0013¢ 1 1 1 1 4
20 :hsa—"niR—3127—5p MIMAT0014990 SLC26A2 1836 NM_D001" 1 1 1 1 4
21 'hsa-miR-2127-5p MIMATO0014990 E2F< 1874 NM_0018¢ 1 1 1 1 4
22 :hsa-'niR-3127-Sp MIMAT0014990 CELSR2 1952 NM_0014( 1 1 1 1 4
23 ‘hsa-'niR-3127-Sp MIMAT0014990 EGFR 1956 XM _00527 1 1 1 1 4
24 :hsa—'niR—3127—5p MIMAT0014990 EIF4G2 1982 NM_00117 1 1 1 1 4
25 ;hsa—"niR—3127—5p MIMATO0014990 ERBEZ 2064 XM_0052% 1 1 1 1 4
26 ‘hsa-'niR-3127-Sp MIMAT0014990 ERG 2078 NM_0012¢ 1 1 i 1 4
27 jhsa-’niR-B'lZ?-Sp MIMAT0014990 ETS1 2113 NM_0052: 1 1 1 1 4
28 |hsa-miR-3127-5p  MIMAT0014990 ETV5 L 2119 XM 00524 1! 1 1 1 4
| 3utr-comparative view using dif [ ®
AL
13 3-5. microRNAtarget gene complete table
Adol H7IsS HESHH [1™ 3-61at 20| "miRNA" B=0M 2dt= miRNA S HE5HA
"SUM"SHS0l|Af DB Q| XIS MEASICHOJ7|A DB Q| s=Ah= 7|2 4 7§2| DB O A target gene S
ZotSt= DB 2| =AHE 2|0|strt
B C D £
[~ [MIMATIG - |Gene - Entrezll - |Refseql ~ miF
3l HrE SEAe B 1B 91 NM_0203: . 7 = 5 : ;
SLoE~l AR ") ;,::If 1;; gy_‘gg;; Refseol "miR\.’\Ia - |miRand ~ RNA22 - |Targets ~ SUM |-¥]
M 714 EEM » 351 INBIBOTH NM_0203: 3 27 eENa HEE
! IEONMOOOM sy onsny T AA AT HEQ)
8 XM_00524
577 XM_0052€ w1 0011¢ & 718 HED ’
Has mEp . 17A1 501 NM_DO11¢  NM_0004¢ T rsumollAl 2H sfx(C)
17A1 501 NM_00120  XM_0052¢
H £viB2 526 NM_0016¢  NM_00112 . ,
W@ HE = 596 NM_0006: NM_OOME L E
?W L1 598 NM_1285] m_gzgz ~ sim.
Thsa-mR-33b-3p [2 599 NM_g040s  NMLO%0C: vl i =
g, « B2 624 Xl 0052¢ - *- T Qz
me et | :
4 = =175 xm_00524
1200 NM_0003¢ (0”000
N ——— 1641 NM_0005¢ 1w o003 <0l i

1¢ |hea-miR-3127-50 MIMAT0014990 DIO3

13 3-6. microRNAtarget gene complete table

1735 NM 0013¢

NRA AANECE
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4. DAVID tool2 O| &%l target gene set =

Ctefet HIOIH HIO|AE 7|Hez REXS] HEHBAE SANHLE

o =
|Z35t= analysis tool O|Ct. &A40tH2 & 4-1 1t ZC}

Hr
1x
ot
2

DAVID

=
7R F82 7|lsS

2

N
http://david.abcc.ncifcrf.gov/
«"Functional Annotation " Click!
y,
™
Xt 2|AE(Gene symbol, Gene Bank No, others) copy & paste
e Select Identifier ---> "Gene List" Check ---> "Submit List" Click!
y,
~
«Gene Ontology, Pathway, others DB2| "Chart" Click!
SEEEEE Chart L o] B term Tt SfE R AL 2ol

Check _J

1% 4-1. DAVID tool analysis process

DAVID OfM= 3 & 7§ ool RTEA= &MY + QB2 3 H 7§ 0[5tz REXE HEHsH O}
SHCE MIRNA-Seq ZIMO| A significant gene 2 4ME3t0] DAVID 42 3%HCH DAVID ZH|O|X|

(http://david.abcc.ncifcrfgov/)Ofl ©55HH “Functional Annotation”2 2 &|SHCHAE 4-2).

oot rx

I m oavo funcsonat annc:. .

« C f [ david.abcc.nciferf.gov

3 1\1 DAVID Bioinformatics Resources 6.7
A DA National Institute of Allergy and Infectious Diseases (NIAID), NIH

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

Shortcut to DAVID Tools Recommending: A paper published in Mafure Profocals describes step-by-step procedure to
use DAVID!

[ £ Functional Annotation ) | Welcome to DAVID 6.7
Gene-a..~~tation enrichment analv="-, runctional Search
annotation el g » coearta B KEGG pathway h :
mapping, gene-di association, homologue —
match, 1D translation, literature match and more 2003 20] 4 = What's Important in DAVID?

Gene Functional Classificati . -
The Database for Annotation, Visualization and « Current (v 6.7) release note
o=l it L O Integrated Discovery (DAMD ) v6.7 is an update « New requiremen ite DAV
Il umcaval the bological contant eapturad by to the sixth version of cur original web- « D= of Affy Exon and Gene arravs
high throughput technologies. More accessible programs. DAVID now provides a supported
p Gene ID Conversion comprehensive set of functional annotation tools « Novel Classification Algarithms
Convert lst of gene ID/accessions to athers of for investigators to understand biclogical + Pre-built Affymetrix and llumina
your choice with the most comprehensive gene meaning behind large list of genes. For any given kar
e S it S s b smpiead gene list, DAVID tools are able to: « User's customized gene backaround

Enhan Iculatin

semi-automatically. More

e  Rana Nama Ratrh Viewar

J% 4-2. DAVID tool webpage
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http://david.abcc.ncifcrf.gov/

"Upload” B OlAl Step 1 OlA Step 4 77tX| =HTHCH(AE 4-3). Step 10 MBS KXl Gene

Symbol =
Meysict orof

=AFSELD "A: Paste a list” &0 20 E=Ct Step 2 0|A "OFFICIAL_GENE_SYMBOL"E
step 1 OA Gene Bank No.& ERACHH "GENEBANK_ACCESSION” & ME4BICE,
Step 3 OflAl “Gene List"E M35t Step 4 O|A “Submit List"S +ECt Gene Symbol & &2

710

o1,

Functional Annotation Tool

Hone

About Us

Stast Analyses  Shortcut to DAVID Fools - & APLs  Term of Service  Why DAVID?

Functional Annotation Tool

s ke the tool
ol nn!nx of the ool

Contactus for guesBons

«mm Submi your gene list to stan the tool?

Key Concepts:

The DAVID Gene

QAVID 6.7 is dessoned acound the "DAVID Gene Concect’, 8 Graph theory evidence-based method to 2o0lomerate
1peces-spectc gene/cecten identéers from & vanety of Fublic GENOMLC rescurces inchudng NC

Concept

Uniprot/! .,w“;*—a The CAVID Gene Concept method grouns tens of milion of identifiers from Sver (\ :> o=} spec—e:

“multiple species have been detected in your gene list'2t= &0| H "2t0l"g FEC}

<category or by,

Arvy gven geny
most tkely e
the agreem:

T arm Similar
Tyoncaily, & b
are dome by s
functon s 8o
sgreemment hor

2l 4-3. DAVID tool :

QU 2|AEE

Home | Start Analysis

Gene List Manager

{Homo Saplen894 B
w

=
Canis lupus(70)
Pan troglodytes(69)

— Select Species

List Manager Help

Select List to:

Show Gene List

13 4-4. DAVID tool :

Raniang functicnal catege
new biciogical processes assocated w
gene categones from dozens of annctation systems. Sorting can be based ether the number of genes within each

he FASE -zcOre . Mare

TEo 1.5 mulion unigue proten/gene records. Mere

investigators to sert

8 Uy uxy

Flease note That multicte 1peckes have Deen detectnd i yOur gene et
YOU MUy MRCT 3 SPHCINC SORCNL) W The LNt Masager On Dhe et
wde of Pe
he “Select

e terma, they are

&
tod genes based on

Page by NgMGhang e 10004 106001y and prewing
BUmOR. A5 3 Getast, 3l Specks In yOur It will Be wued

R By Srfaat the Background commponding 1O the
the Bt will De sefected ¢ an upicaded or A¥ymetix Dackpround i
Bot e oo

re bological processes
mehcw. This search
degree of the

"Select Species”

XHE A S 2 Functional An

Step 1 ~ Step 4

M siEt Zo| QEXIE Aoz CHA| EMEICE
X2 IOl H|O[A0|N 7|50 EH&{T 94 7HO|7|0f
notation £410| 2AtZ L ACHAE 4-4).

=

=
(]
=l
S

[
_I_
404 X
PN

Shortcut to DAVID Tools = Technical Center = Downloads & APIs = Term of Service

Annotation Summary Results

94 DAVID IDs

Check Defaults

Current Gene List: List_1
Current Background: Homo sapiens

B Disease (1 selected)

B Functional_Categories (3 selected)
B Gene_Ontology (3 selected)

B General Annotations (0 selected)
@ Literature (0 selected)

B Main_Accessions (0 selected)

B Pathways (3 selected)

@ Protein_Domains (2 selected)

@ Protein_Interactions (0 selected)
B Tissue_Expression (0 selected)

***Red annotation categories denote DAVID defined defaults***

Combined View for Selected Annotation
( Functional Annotation Clustering ]

I Eimetinnal Annatatinn Chas 1

Select Species
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2M ZAME 205l7| s OlZ Gene Ontology & Biological Process £ &QIstCt

94 7§ |FTXE0| #HOStE= Biological Process O £dt= GO & &gt 4= JUCHAE 4-5). A
GO € 285 QuickGO H|o|E{HjojAR AZE Zt

2
Gene HOIE SESIH i GO &H RTUXSS Y + UCL

=
Current Gene List: List_1 94 DAVID IDs
Current Background: Homo sapiens Check Defaults [V Clear All
@ Disease (1 selected) &) DAVID. Database for Annotation, Visualization, and integrated Discavery (Laboratory of Immunapa - Windows Internet Explorer ol )
@ Functional_Categories (3 selected) [m e soce e gov/chars B E
ene_ontoloqy ESaniieret 55 chart records
GOTERM_BP_1 " 3
GOTERM_8P_FAT call-matrix adhesion
GOTERM_BP_2
GOTERM_BP_FAT  gell-substrate adhesion
GOTERM_BP_3 GOTERM_8P_FAT gall adhasion
F 8 bisloaical adhesion
GOTERM_8P_4 GOTERM_8P_FAT
GOTERM_86_FAT  inflammatary cesponse
_| GOTERM_BP_S

GOTERM_8P_FAT  intearin-mediated sionaling oathmay
GOTERM_85_FAT  celldar cation homeostasis
GOTERM_8P_FAT  defanss response

GOTERM_8P_FAT  sation homeostasis

[7] GoTERM_BP_ALL

/| GOTERM_BP_FAT

| GOTERM_CC_1 GOTERM_BP_FAT  kidney development
F GOTERM_8P_FAT  galluiar metalion homeostasis

GOTERM_CC_2

GOTERM_BP_FAT  mtal ion homeostasis
[ orerm_cc_3 GOTERM_8P_FAT  yrogenital svstem devalooment
18P matanecheos develoament

GOTERM_CC_4 GOTERM_BP_FAT y

GOTERM_CC_5 628% 59 Gene Report i
|| GOTERM_CC_ALL 734% 69

Current Gene List: List_1
V| GOTERM_CC_FAT 63.8% 60 Current Background: Homo sapiens
94 DAVID IDs

[7] corerm_mF_1 713% 67
6 record(s)
GOTERM_MF_2 713% 67 e — 1
GOTERM_MF_3 63.8% 60 TEK TEK tyrosin i
= AGT ngiotensinogen (serpin peptidase inhibitor, clade A, member RG
1TGB18PL integrin ing prote 86
1TGAs integrin, alpha & 8G
LAMAS laminin, aipha 5 RG
NID2 nidogen nidogen; RG

13 4-5. DAVID tool : exploring Gene Ontology analysis result

0|9t Z2 HIHOZ pathway ZIE Ols| 2 KEGG_PATHWAY database OIAM =8
Pathway 7t LI2CHAE 4-6). Zt pathway & FZ2H pathway 122 QI £ QUC} pathway
QoM ¥ EAZF £ Qe SMXITL input RFXK160 7H) F SHE pathway Of BO{SH=

7 HAOICE REAE SEOIH REUA 2 XM &€ + UCL

Functional Annotation Chart

Annotation Summai M and Maesal
Current Gene List: List_1

Current Gene List: List_1 Current Background: Homo sapiens

Current Background: Homell 156 DAVID 1Ds

B Disease (1 selected) W Optiens

B Functional_Categories (3 ssie

B Gene_ontology et =

B General Annotations (0 seecll 3 chart recards B pownload Fite

B Literature (o selected)
B Main_Accesshons (o ssbected

athwWays (3 salectad] KEGG_PATHWAY ) TR k1
* nmio KEGG_PATHWAY Beg umﬂxmg!%}ﬁm B & 5 32 BaE2 9361
# nocARTA
C_WUHBER nI W ——
# RECC_PATHWAY w40
= " —
REACTOME_PATHWAY naw 1 Chart | E—

=

exploring Pathway analysis result

13 4-6. DAVID tool :
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DAVID M2 input 2t RTXE0| F2I5HAH A= GO, pathway 82 &45t= tool O|Ct F,
|HEXSE0| AAEE GO, pathway TF ZItZ L7 ME0 input
£ GO, pathway = Z0| LtRX| %=Lt EDH input KX =7t
Hom 2M AWt gl & UCH DAVID OlM= FTA 2 7§ 0|4, EASE score 0.1 O[SHE
default 2 2A35t0] 0 7|&F0| Mgtst AutE 20 FLE option O|A O] 7|&& =FY == ULCL
David &4 Zute| 2zt g=2 DAVID ZI|0|X|2| Help and Tool Manual O XtA|S| HHE|Of

UCHAE 4-7).

Annotation Summary Results

Help and Tool Manual
Current Gene List: List_1 94 DAVID IDs

Current Background: Homo sapiens Check Defaults V] Clear All

@ Disease (1 selected)

@ Functional_Categories (2 selected)
@ Gene_Ontology (3 selected)

@ General Annotations (0 selected)
@ Literature (0 selected)

Maximum EASE

. . P-val
Gene list and population Minimum number of genes for Soare/Puslue

background being analyzed the corresponding term

f
Functional Annotatign Chart MAKERI Neanbar

record per page
Current Gene List: demolist1
Current Background: Homo sapiens
171 DAVID 1IDs
8 Options - - S ———
;'Counl Threshold 2 EASE Threshold 01 ~Lf of Records Displayed 1000

[ RennUsing Options ][ Create Subkst |

0O SP_PIR_KEYWORDS signal RI
O SP_PIR_KEYWORDS Qlycepraten R
O GOTERM_CC_ALL extraceliylar region RY
0O SP_PIR_KEYWORDS alternative splicing RY
0 SP_PIR_KEYWORDS hr rotes RY
O SP_PIR_KEYWORDS direct orotein seguencing RY
O SP_PIR_KEYWORDS ghesphorviation BRI
O UP_SEQ_FEATURE signal peptide RI
O SP_PIR_KEYWORDS matalloprotein RY
0 GOTERM_BP_ALL | f{
Original database/resource Enriched tems Related Term Search Genes involved Modified Fisher Exact
where the terms orient assocdiated with your in the term P-Value, EASE Score.
The smaller, the more

ene list :
8 I Percentage, e.g. 14/171=8.2%  enriched.

(involved genes/total genes)

3% 4-7. DAVID Help and Tool Manual
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5. MeV Software (free) 0|8 Clustering =

MeV (MultExperiment Viewer) 2ZEQ|0{& 0O/=9| Dana-Farber Cancer InstituteO|A] 7H&tst
MiRNA-Seq H& &4 Z2Izoz AFXNSH FEZ2 S=otd ULk F2 clustering =41t
SHEM (K-means clustering, Hierarchical clustering, t-test, Significance Analysis of MiRNA-Segs,
Gene Set Enrichment Analysis, EASE)S & = = Z2Z0(Ct of2f ¥ HOo|X|of H&5HH %

=
No| YEOlEE ZEIUM hrYUS CHRwe 4 Ut

http://www.tm4.org/mev.html

Z2OYS ChEo =2 21, MeV = TMEVE SoiAM Z2IHS 43 AI IC r(:LE'S 1).

MEV Z2-S HAAZ|H A 7H°| 0| LIEtHCHE5-2). 24 #2 T2
le) =]

3 =8 27| v @
© w. » MeV_4.9.0.r2731_win » MeV.490 » v & MeV_ 4 9 0 ZM L
v BARI| g 7 =
B C22E data
B 5iE St documentation
5 =2 x| lib
plugins
& 218 R-2.11.1
RPackages
& U pC digtic_license
& 02.Service Data (N£
® c(ryu-po) T 2 2

® owner(owner-hp)
™ sbpark(ebg-sbpark)
B oesc

& 5-1. MeV program folder and files

MultiExperiment Viewer =

File Prelerences Window About Help

-~ bgwDeski

¥ Utiities

statistics Classmcation Difa Reduction MeétaAnalysis | Wistianization Miscellaneous

Use the File menu toload data from text files o a saved analysis file. Use the Utiities menu to connect 1o the Gaggle network

[ orioinal Dsta
ter Manager
ysis Results

1x
0zt

HI

H[OlEf A&t &

[MultiExperiment Viewer

% 5-2. MeV program windows

- 25 -



2 AB0ME Mev Z2IYE 0[8310] Clustering 24 &
Of input CIOIE{S QoA I FAlof S5 MEsHoF oot A0 clustering SHAXF St
QHXL 0|21t fold change E& & Zk(intensity)2 M|StCH R 5-3). 2|1 'HAE (Moo=
=2y oY gAao=z XYSoF MeVOl upload & == RUCE MeVOA= 28t 7§ O]9 FHAt=
clustering 248 & 4 glooz 20t Jjf o|sl2 QEXAIE Musjof st

M@sict S4 Mev Z2IY

E HJIO

Fa ol e el ® Book! - Microsof Excel
VB 4y momaunE <4 GO EE =l &RTe
.ﬁ.i‘ﬂ."-.':-‘ Catd = = oy = e = - P=eee P Em T T INEE
o s AN (S| FurEgup e E g g === i
g K == = & e wE Mal
BUET sy (A A-[E 2 2] (e Hernieane - (w-nor WA fﬁ_" a'i-_-fg. R OAR M Smas
fERCE J ¥ E ne . B BY g ~EHQ ™

¥& - £
4] A B c o i
1 Genae symbol afa ofa ofa
2 hsa-let-Ta-5p 0511 343 0371 4 Hl= AER - dlEogen - WE HE v O 93 5T 54 Fo
3 |haa-let-Ta-3p 0.562 0256 6.2

e H 8o v
4 hsa-let-7a-2-3p 5006 h&kE 1113
5 | hsa-let-Th-5p 0541 0511 0771 2 Moo Oéfice | -
6 |hsalet-7he3p L1113 1470 n.s00
7 | hsa-let-Te 1686 1564 1241 i OneCirive
B hsa-let-Td- 0769 0507 0,503
3P B
9 hsa-let-7d-3p 0523 0.519 0.715
10 hza-let-Te-5p ous6a oS 0545 % Documents
11 hsa-let-Te-3p o182 G113 0,833 & GEEE
12 haa-let-T-5p Lo79 1026 0744 B sEy w »
13 hsa-let-7-1-3p LO24 5382 1158
HE 00 i {50 bty .

14 hsa-let-71.2-3p 1372 0,505 0,557 8 01N |inpy
15 hsa-miR-15a:5p 1038 1069 1152 E BUMOASE (D28 ¥ o) e
16 hia-mik-15a-3p 082S 0837 0568 BE 9 ebiogen B B0 &%
17 hsa-miR-16-5p BB hE5T 0,910
18 hsa-miR-16-1-3p 1L.000 1.000 1.000
19 hsa-miR-17-5p VR LH 0,121 0,421 ~ B8 &7 =R - HRs) B
20 hsa-mif-17-3p 1.000 1000 1.000

18 5-3. Data format example

[H

input HIO|H XMZ0| =M MeV

2ol 2M KO|M file -> load dataE A@siCH 2
5-4). BrowseE Z&5t0] input HIO|HE

4%

FE

2K =
MEHSICE O|OJE{7t fold change®l A< “Two-color
Array"2 H|38t1 H|O|E{7} intensity ! £ "Single-color Array”0l M3 otCt OrLAZ O|O[H

7t AMEEE #RE 28 = loadE C}.
(44 Expression File Loader - - o x

Select File Loader Help
File (Tab Delimited Multiple Sampde (*."))

Salact expression data file C¥Userstebiogentlesktog®input for heatsap. txt

Selected files C:¥isers¥ebiogenilesktog® i nput for heatsap. t<t
Dal n -
Lond Annotation Data Fold change intensit

) Automnatically download Load from local file lv] Load Annotation
Choose an organism -] Please choose an array and Species name.

- —

/ Load F data AI’“ ETESH
Expression Table

Gene symibo] DiA
hsadel-7a ﬁ 0343 0371 a
hsa-let-Ta-. =9 0.256 6224 =]

hsa-led-7a-.. 1.008 0.628 1113

hsa-et-7B-.. 0.841 0.911 077

hsa-led-Tb-.. 1.113 1470 0.600

hsa-led-Te 1648 1564 1241

hsa-let-7d-.. 0.769 0.907 0.503

hsa-let-7d-. 0.523 0.529 0.716

hsa-led-Te-.. 0469 0.225 0.945 |
hsa-let-7e-.. 0.192 0.113 0633 -|
4] »

Click the upper-lefimost expression value. Chick the Load button to finish.

2] MeVstewmment  conca( 1o ]
13 5-4. Data uploading method
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OlolE{ 7t ¥2|®H Adjust Data -> Log Transformation -> Log2 Transforms MES
= log2(fold change)Z, intensity= log2(intensity)2 HFYECHAE 5-5). AF
Data -> Expression imageE 2 H log2 2/ 2 HHYO| AMO| Bst AZ ol 5

™ Multiple Anay Viewer

] Gene/Row Adjustments b; ‘ A
. Lz ""E
E ! : | Classification

SampleK:qumn Adjustments b e

f»’\

Dala Filters » UnLogZ Transform
| Log10to Log2
d ~let-Ta-%
t — 1 Log2to Log10 let-Ta-%p
¥ Adjust Intensities of "0° L - lot=Ta-2~%p
» haa-let-Tb-50
o (MW ARAIYSIS RESUIts hea-let-Tb-20
> haa-let-To
[ Script Manager haa-let-Td-%p
haa-let-Td-&
o~ £J History hsa-let-7e-50

Analysis-> Clustering-> HCLS MEHSI0] Clustering 24 A|&SHCHAE 5-6).
™ Multiple Array Viewer

File Adjust Data Memcs splay Utilities

— —

e | (oSG S M
{ g } | Statistics » (JRTEASE oomcation .

Hlerarcmcal Ciustennq F

@ : Classification » [T ST
& .Otlginal Datan Data Reduction » [Tk SOTA
[E]Ciuster!.!anager Meta Analysis » [Tk KMC
B sample Clustet || visualization » (MKMS  flet-7ato
flet-Ta-%0
B Gene Clusters | || pyscellaneous »| (T CAST [aaeen
Analy 1 Het-To-d
|- dow (32
S X Hat-7d-fo
= Qrc Flot-Td-&
o S History Ok i:: Tt
{ Flot-Te-4
(T SOM u:'-:zv‘s’;
Flot-7¢-1-2
(T CLVALID r,:a_,;_:;\g
1 -
(T NMF wiR- 15-20
e miR-18-%p
hsa-miR-10-1-%
R

1% 5-6. Hierarchical Clustering Selection

Clustering &4 Al CtEe SHE MEig &= QUCHAE 5-7). Gene treeE MEHS
4% =

= intensityZt FAtSH QXN E| clustering®t Z21F7F LE2CE Sample treeE

I™ fold change
MELSHEH 0]

— —

FAtet ME7(2] clustering®t Z0F7F LE2CH ZALOIA clustering £442 & Ui Distance Metrice

Euclidean DistanceZ Linkage Method Selection2 Average linkage clustering@ 2 H&7d3tCt CHE

SHg MEei= ECh SM4g MR OKE FEC
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Sample Tree

Ordering Opt
[] Optimize Gene Leaf Order [_] Optimize Sample Leaf Order

(Leaf ordering optimization will increase the calculation time)

Distance Metric Selection

(The default distance metric for HCL is Pearson Correlation)
[] Use Absolute Distance
Linkage Method Selection
() Complete linkage clustering
() Single linkage clustering

Validation
[] Use Validation (Requires MeV+R)

? Me aﬁ'ﬁf{mmm Resetl Cancell

13 5-7. Hierarchical Clustering Method

clustering0] 2t2E|™ 2AZ 0|50 Analysis ResultsOl HCL ZIt7t A ZICH HCL -> HCL treeE® 2
25t ™M clustering Z20F7F 3HHO| LM2CHAE 5-8). 2| tree= sample clustering Z1t0|1 1%
tree= gene clustering Z1tO|Ct 2} treeOfl= distance scale bar?t UOIAM treel| ZO|E Tt

ULt tree| ZO|= distanceO|H, distance?t S5 FTAL 7 = ME 7Ho| LH0| H[=

e

%, 242 welo| o2 Zo|c,

¥ puttiple Amay Viewer
File AdjustiData Melrics Analysis Display Utilities

28 & [[3. [ -
| || = | afin | Reduction |
(M) ' S
» WGiara o) s,

B Expressionima
[ centroid Grapn 55.345184
B Expression Gra

[ Sample Table 1-(

2T ET3I092
[ Gene Table Vie|
% [AlCluster Manager
Bl Sample Clester
[ Gene Clusters
& (W Analysis Resuls

17984062

Distance
scale bar
(sample tree)

(W] Cat
iy
Distance
[ Sampde Nog scale bar
o i) General Inf (miIRMNA tree)
[ Seript Manager ledududedeteteteteted
o= rj History
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clustering A1t O[O[X|Q] F7|Qt MAS ZHSY Ast= YEHS| O|OIX|E THE + JUCHAE

5-9, 5-10)

™ Multiple Array Viewer

File Adjust Data Memf:s Analysis [Display] Utiives

Im e sﬁu Samplo/Colum Labels » | [, o?

| L Gene/Row Labels » tion | Reduction
j@ : Color Scheme v-
|+ [J[Crionai Data) Set Color Scale Limits 3.0

l Expression Ima '{ 5x2
[ Centroid Graph

@E’ TR Set Font Type » 10x10
pression Gra o S eas
Sample Table = o on - X 082
BB Gene Tavlevie| | & 2 U Draw Borders
~ .
¢ [M] Cruster Manager - S Cluster Viewing Options »

B Sample Clustes
B8 Gene Clusters
¢ (Th Analysis Results
[@) 0ata Source Se
¢ BHCcL()
[ HCL Tree
mcene Node
ESan\nle Not
o @ General Info
Script Manager
[ e~ SFrustory

reamiR-211-%0

5-9. Clustering image size control

Display -> Set Color Scale Limits2 +2M™ color scale barl| XAzt 73, X2 ™Y =
QLCL E& log2(fold change)= Z|AZnt X|CHZfS 22 7|0 2528 HHFI(O: min:-3,
max:3) a2 022 MY FCHAE 5-10). O|ZA B} up-regulated genes red, down-

regulated genes2 greenS 2 LIE(LEA| ZICH

™ pultiple Array Viewer - _ o w
File AdjustData Metrics Analysis | Display| Utilities 'CclorS:ale Limilts ¥
S B el B —
| L | Geneow Labets lhﬂ i
4 1 Gradient Style | =
g .
¢ [If[originai Data Set Color Scale Linkts, 3.9 ® Double Gradient Singhe Gradieat

[l Espression ima

PR centraid Gragn St Element size 5346184 Color Range Ssiection
— Set Font Type
BEAExprssion Gra | ., " Lower Limit [ min. data valuwe = 0.03
EsampeTaviey | §  § Setfontsie J
B Gene Tabie vie | 2 E L Draw Borders Midpoint Value | median data valud
= t
= o

¢ [H]Cluster Manager Cluster Viewing Options »

— 0.0 Upper Limit | max. data valee = 25.
BB sampie Clustet b -
BH Gene Clusters haa-m
¢ [T Analysis Results e Update Limits
[ rata Source 54 e
-
HCL (1} §
! Eﬁa&n hos Color Saturation Statistics
» rar- Numbes  Percest
Gene Node s
L] sample g s Elements Off Coler Scake 204 33
& @ Genenal inty e
[ Seript Manager E Elements Below Lower Limit 0 0.0
LT History ras Elements Above Upper Limat 204 33
Taa-
o Gradient and Limits Priview
-
nax
Fax
o [
has
e 100 0.00 100
oy
ol
= ? Me\/+ ltseemmen poset | comcn | [on |
Fae
4 — m ' dc

I.lulﬂixpmml-'-’-cwl

5-10. Clustering image color setting
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= O|O|X| =Z0| &t=k[BH File -> Save imageE =& O|0|X|& MLt Ol M O]
2 SEAE Ol png)E & 7| YStO{OF O|O|X| = XMFO| A d 5-11).

[=]

™ Multiple Array Viewes
File| AdjustData Metrics Analysis Display Utilities

i s B || o [ 3 || e [ [ |-

4 4
o I
[ save Analysis. ¥
-3.0 0.0 3.0
[ save Analysis As... | = < .
B New Script (x] = =
- al E *
P Load Script -
- - : I .
[l save Matrix : g M 91%: [ Deskiop - EEEE
@ - = = =] [ KIST_Z'@A_macaca |
££3 Print image [ Anatysis by Culllinks [ miRNA-Seq manual -
S Clear Loaded Data [ cultdiff annofation =3 Cheant AL ECHZ10H LENE =
X Close [ Gene count 282 10| & = Quant-Seq A TR
T y———— msfeal ] singeell s E bam
¥ EE‘-“" 7 ZHEEM curtdift 2
HCL Tree
Gene Node I [¥]
(L] Sampie Mod -
o i General info ‘t:lus.srl —
[ Script Manager HHE RY(D: |PNG image files (*.png) |
o T History : B
[ ]

33 5-11. Clustering image save
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