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Presenter
Presentation Notes
Metascape is a public resource for gene prioritization


Gene Prioritization i1s a Routine Task

High-throughput target discovery platforms produce
hundreds of candidate genes, but only a handful can
be followed up in downstream analysis.

HT-Target
Discovery
Platforms

Gene ID, Activities

ADCY1,10.5 Primary
®°AFG3L2,8.5 Gene
AKT1,6.6 List
ALG2,3.5

This is too
much for me
to follow up

®
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Presenter
Presentation Notes
The high-throughput nature means the number of early gene candidates largely exceed what we can follow-up/validate logistically.  We are in the business of saving patients’ lives, it is important that we make such decisions in a data-driven manner.



What Data to Gather

We need to know their descriptions, biological processes
involved, are they GPCRs, are they secreted proteins, are they

expressed in the tissue of interest, are there chemical probes
readily available? ...

Gathering such data for a gene list is a non-trivial
task for biomedical researchers.

"%, (@) GENEONTOLOGY
Prot : DrucBAaNk

Open Data Drug & Drug Target Database

N ] Caoibe. H U M A N P RRJ' EI N AT I.A S “.

| can browse
these sites for a
few genes, but

not for hundreds
of genes!
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Presenter
Presentation Notes
We need to compile a large data matrix in order to make sound prioritization decisions.  It is doable to review a few web sites for a handful of genes, but it becomes rather challenging to compile a data matrix for hundreds of gene candidates.


http://metascape.org

 Fresh Data sources
 Free for everyone
e Easy to use

DAVID Alternative Genecards.org
Re: Update of database d eS pe rate |y LIMITF IE OFFER
[by Guest = Fri Mar 20, 2015 11:57 ' !
Dear DAVID team, n eed ed : SINGLE USER RESEARCH
SUBSCRIPTION GROUP
VWhere could | find information on datak $349 /yr 5899 / yr

Many thanks, Release & Version Information Up fo 10 users

Bertrand DAVID 6.7 (current release) Jan. 2010
OR

Re: Update of database $79/mon’rh

[Oby Guest » Tue Apr 28, 2015 4:21 am

David died
- by gt gkt L gk BUY NOW >

https://david.ncifcrf.gov/ http://geneanalytics.genecards.org/pricing/
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Presenter
Presentation Notes
There are tools out there to facilitate such analysis, DAVID being one of the most successful site. DAVID is popular among biologists, b/c it provides most of the required functions and it is considered easy to use, i.e., DAVID lower the thresholds so that non-bioinformatics savy scientists can achieve some of the most standard analysis with a few clicks.  The bad news is DAVID is GONE (database not updated and questions not answered since Jan 2010!  GeneCards is easy to use, but not free.  So we need an alternative.  That’s why we collaborate to create Metascape.org.


Express Analysis — Answer is One Click Away

Step €D

Just Paste in

ADRBK1,AEBP2 AES AFG3L2, AHCTF A a;ednce:l:_cjit*
1,AKAP13,ALKBH3,AMDHD2,ANAPC “Express
2,AP1G2 AQR,ARID1A ARIDSA ATMI Analysis™

N, ATP6VOC,ATXN2,B4GALNT4,BCL1

Submit § Cancel

v

Homologen; Gene Symbc Description Gene Summ Biological Pr Kinase Class Protein Func Subcellular L Drug (DrugB:
F

156 ADRBK1L adrenergic, t The product GO:0003108 1 AGC Ser/Thr Enzymes/{El Vesicles Adenosine ti
Ste p o 121536 AEBP2 AE binding protein 2 G0:0000122 negative regL Transcription factors/Zinc-coordinating

"166 AES amino-termi The protein 1 G0:2000210 positive regulation of anoi Nucleus but not nucleoli

'10939 AFG3L2 AFG3-like ALThis pene en GO:NN42407 cristas fnrrnq; Fnzuvmes/Pe ‘I'u"lii'nr:hnndri .\'.\‘dpnnr.inpr

= r - o .
EXpI"&SS Ana IyS| S '25909 AHCTF1|GrouplD lCategory : Term [)iestrlptmn LogP InTerm_InIJs:Eenes
11214 AkaAP1z/1 Summary GO Biologica GO:0016032 viral proces: 49/771 156,527,203
321120 ALKBH3|1_Member GO Biologica GO:0016032 viral proces: 49/771 r155,52?,203

AMDHD|1_Member GO Biologica GO:0044764 multi-organi 43/784 r155,52?,203
A” | need "7 1_Member GO BiologicaG0:0044419 interspecies 50/838 156,527,153

for Decision 1 Member GO BiglogicaGO0044403 symbiosis, e 50/838 156,527,153
Making
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* You may drag & drop a file instead of pasting a list.


Presenter
Presentation Notes
Learning from the success secrete of DAVID, we make Metascape.org super easy to use, i.e., paste in a gene click, one mouse click on Express Analysis will gather all data we need for decision making.


Custom Analysis for More Controls

C-A-M-E: a generic gene analysis workflow in four
simple steps: ID Conversion, Annotation, Membership

& Enrichment.

Input Gene ] - Other Input
Identifier Conversion Annotation Membership Columns
RefSeq Protein Human Gene Symbol Description Protein Function Secreted Membership: invasion Activity
NP_031938 1956 EGFR  epidermal growiEnzymes/{ENZYM Yes 0.39568
NP 001076021 6737 TRIM21 tripartite motif ¢ 1 0.19248
First convenm i
human Entrez gene IDs, then Enrichment
memberships (optional) and apply
Canonical Pathways M113 PID NFAT 3PATHWAY -3.746 KPNB1,PRKACA XPO1,NUP214

function enrichment analysis.
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Presenter
Presentation Notes
For those who would like to have more controls on the analysis, data matrix can be compiled using a simply 4-step CAME analysis workflow, which can be demo’ed using the Custom Analysis function.


ID Conversion

We first need to convert input gene

Identifiers into Entrez human gene ids,

as all subsequent analyses rely on
human gene IDs.

Identifier

T l Conversion

Human Entrez
Gene ID

Annotation Membership Enrichment
ID Conversion | Annotation Membership Enric
From current ID type . Best guess v
ﬁnput 1D ene ID Type Tax ID ) H-umulogenz
To D type ; ADRBK1 6 symbol  Human :1.56
AEBP2 21536 symbol Human 121536
AES 66 symbol Human "166
nghllght Input ID AFG3L2 0939 symbaol Human 0939
column, click ‘ﬂCTFl 909 symbol Human 25909
"App|y" to convert AKAP13 1214 symbol Human :11214
: ALKBH3 21120 symbol Human 221120
IDs into Human AMDHD2  [1005 symbol  Human 51005
Entrez Gene IDs ANAPC2 9382 symbol Human 29882
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Presenter
Presentation Notes
Since nearly all bioinformatics database are human gene-centric, we first need to Convert input gene identifiers into Entrez Human Gene ID, using the ID Conversion tool.


Annotation

Extract annotation columns for the gene list, including
gene descriptions, functions, protein classes, and
whether the protein is secreted or transmembrane, etc.

Check annotations

of interest, click

ID Conversion Annotation Membership “Apply” to extract
Check All Terms | Uncheck All Terms e® ‘ contents.
4 [m] Description .
i Gene Symbol Homologent Gene Symbo Description Gene Summ Biclogical Pr Kinase Class Protein Func
[ ] Synonyms "156 ADRBK1 adrenergic, k The product GO:0003108 | AGC Ser/Thr Enzymes/{E}
[] Type of Gene r1.'11.'.2»3*1:1 AEBP2 AE binding protein 2 G0:0000122 negative regL Transcription
i Description "166 AES amino-termiThe protein 1 G0:2000210 positive regulation of anoi
"10939 AFG3L2 AFG3-like AZThis gene en G0:0042407 cristae forma Enzymes/Pe
¥ Gene Summary 25909 AHCTF1 AT hook containing transc G0:0051292 nuclear pore complex asse
4 [=] Function/Location 11214 AKAP13 A kinase (PR The A-kinase GO:1900169 regulation of glucocorticoi
[+ Biological Process (GO) 221120 ALKBH3 alkB homolo The Escheric G0:0035552 oxidative single-stranded
L
i i 51005 AMDHD2Z  amideohydrolase domain ¢ G0:0008046 M-acetylglucc Enzymes/EM
W) fnase Class (UnireD 29882 ANAPC2 ana ha:e ri A large prote GO:0007094 mitoti?sgindle a:rsemtfl C
1 .
[ Protein Function (Protein Atlas) phasep EEP P ¥

W Subcellular Location (Protein Atlas} ="
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Presenter
Presentation Notes
Once we have Human Gene ID, we can easily extract a large list of Annotation columns.


Membership

Flag genes of interest, e.g., flag those, which fall
under GO biological process terms that include
"Invasion" as a keyword.

Apply Reset Default Setting

ID Conversion Annotation Membership Enrichment

Search ontology

Select Membership Category” | GO Biological Processes terms by keywords,
invasion click Apply to flag
genes of interest.

In Term Name @ In Term Name or In Description GO IDs

Check All Terms = Uncheck All Terms
] GO0030260, entry into host cell

¥ GO:0051806, entry into cell of other organism involved in symbiotic interaction

1 GO:0051806, ADRBK1 adrenergic,
1 GO:0051806, MUPL53 nucleopori

MUP214 nucleopori
nucleopori
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Presentation Notes
To flag genes based on prior knowledgebase, we search keywords in a given ontology and identify genes fall into those terms.  Such known genes might be treated preferentially during prioritization.


Enrichment

Identify pathways (or complexes, published hit lists,
etc.) that has statistically significant p-values;
automatically cluster them to reduce redundancy.

ID Conversion

Annotation

Enrichment Analysis

Min Overiap{3a | PValue Culoﬂ: Min Enrichment|1.5 Y

4 ] Functional Set
[0 GO Molecular Functions {706)
[] KEGG Functional Set (1)

4 [u] Pathway

[] Reactome Gene Sets (318)
[ Canonical Pathways (128)

| collapse
vl

vl
]

]

¥

GeneGo qQMAP268T
Patl

hway
GeneGoClick for|oMAP263

Pathway Term Report
g

GeneGo AP405
Pathway

GeneGo gMAP2934
Pathway

GeneGo qQMAP2663
Pathway

GeneGo gMAP2669
Pathway

10 | Introduction to Metascape.org

Membership

Enrichment

Transport_Intracellular
cholesterol transport
Transport_Intracellular
cholesterol transport
Transpori_RAB1A regulation
pathway

Cholesterol and Sphingolipid
transport / Transport from Golgi
and ER to the apical membrane
(normal

WICFTR and deltaF505-CFTR
traffic / Generic schema (normal
and CF)

WICFTR ftraffic / ER-to-Golgi
{normal)

-7.701

-7.701

-6.896

-6.797

-5.358

-6.263

Check ontologies of
interest, click
“Apply” to identify
enriched pathways.

7156 ARCN1
COPG1
7156 ARCNA1
COPG1
223 ARCN1
af24 ARCN1

Mouse over gene
symbol for quick

COPA COPB1 RABSA COPB2

T AT s a4
Gene Information
ISynonyms RABS

. RABSA, member RAS
Description loncogene family
|GeneGo Functional . .
lCiass IGeneric protein
|GeneGo Brief Class
IGeneGo Location cytoplasm
|Gene Summany

COPA COPB1 |RAB3A |COPB2

PG1
Cl?c(ﬂ to red highlight a gene

annotation
6/54 ARCN1
230 ARCHNA1

COPA COPB1 COPB2 COPG1



Presenter
Presentation Notes
Enrichment analysis helps us identify what pathways are statistically enriched and what genes fall into interesting pathways.  Metascape automatically cluster all enriched terms into clusters, so that we can efficiently review hundreds of terms group by group.


Metascape for Excel (M4X)

¥

Custom
Analysis

g = o s W R =

ADD-INS

# Undo
© Help
0 About

2 Gene Page
% Term Page

Metascape Gene Tools

A

B

|
HumanGenelD|Synonyms

3630

|DDM | IDDM1 |

7857

CHGC|EMEE |5

3308

BIP | GRP7S |HE

2435

FHC'%’ M Gene Symbol

2312

LFTD | MEIA3

6747

TRAPG

2312

LFTD | MEIA3

L kT T

Step 1. Highlight
input column

11 | Introduction to Metascape.org

A

Ay

With Metascape tools
installed on my Excel

ribbon. No upload and
download is needed.

| Apply | Reset Default Setting

D Conversion Annotation

Check All Terms
4 [m] Description

[] Synonyms
[] Type of Gene

¥ Description
e it e g N o i

Uncheck All

I

Step 2. Specify output in "Custom
Analysis”, click "Apply"

A

E

i

L 3
HumanGenealD

3630

7857

3309

2435
2312

B7AY

2312

Description
insulin
secretogranin |
hieat shock 7k
ferritin, heavy
ferritin, light p
signal sequens

ferritin, light o

P e b el

pra-ra

e

Synonyms

DO | 1DD

CHGC|EME
BIF |GRP 78
FHC|FTH|F
LFTD | MBI
TRAPG

LFTD | B4,
TR gty

;
§

Step 3. New column(s) are
automatically filled


Presenter
Presentation Notes
We also provide Metascape for Excel, an Excel Add-In for Windows users.  With M4X, no upload, download and VLOOKUP merge is needed, data matrix can be compiled easily with a few mouse click and all prior data are retained for decision making.


Summary

 Gene lists can be prioritized with a generic
workflow: ID Conversion > Annotation >
Membership > Enrichment.

 Metascape.org is a free, easy-to-use and well-
maintained gene prioritization resource.
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Presenter
Presentation Notes
We talk about gene prioritization is a task one needs to perform routinely, Metascape provides an easy-to-use resource that implements the CAME workflow.  Please try it out and help us improve this community resource.


About Us

Give it a try for your next
gene list and provide your
comments to

metascape.team at gmail.com

http://metascape.org

13 | Introduction to Metascape.org

GNF

Bin Zhou

Alireza Hadj Khodabakhshi
Olga Tanaseichuk

Yingyao Zhou

Salk

Max Chang
Chris Benner

Sanford Burnham Prebys

Andre Gatorano
Lars Pache
Sumit Chanda


Presenter
Presentation Notes
The current Metascape team consists of volunteers from GNF, Salk and Burnham.  We would love to hear from you!
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