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Presenter
Presentation Notes
Metascape is a public resource for gene prioritization
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High-throughput target discovery platforms produce 
hundreds of candidate genes, but only a handful can 
be followed up in downstream analysis.

Gene ID, Activities
ADCY1,10.5
AFG3L2,8.5
AKT1,6.6
ALG2,3.5
…

Primary
Gene
List

HT-Target 
Discovery 
Platforms

Gene Prioritization is a Routine Task

This is too 
much for me 
to follow up 



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.
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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? …

What Data to Gather

I can browse 
these sites for a 
few genes, but 

not for hundreds 
of genes!

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

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.
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• Fresh Data sources
• Free for everyone
• Easy to use

http://metascape.org

Genecards.orgDAVID Alternative 
desperately 

needed!

https://david.ncifcrf.gov/ http://geneanalytics.genecards.org/pricing/

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.
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Express Analysis – Answer is One Click Away

Just Paste in 
a Gene List* 

and Click 
“Express 
Analysis”!

* You may drag & drop a file instead of pasting a list.

All I need 
for Decision 

Making

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.
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Custom Analysis for More Controls

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

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.
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ID Conversion

We first need to convert input gene 
identifiers into Entrez human gene ids, 
as all subsequent analyses rely on 
human gene IDs.

Highlight Input ID 
column, click 

“Apply” to convert 
IDs into Human 
Entrez Gene IDs

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.
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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 

“Apply” to extract 
contents.

Presenter
Presentation Notes
Once we have Human Gene ID, we can easily extract a large list of Annotation columns.
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Membership
Flag genes of interest, e.g., flag those, which fall 
under GO biological process terms that include 
"invasion" as a keyword.

Search ontology 
terms by keywords, 
click “Apply” to flag 
genes of interest.

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

Check ontologies of 
interest, click 

“Apply” to identify 
enriched pathways.

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.
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Metascape for Excel (M4X)

With Metascape tools 
installed on my Excel 

ribbon.  No upload and 
download is needed.

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.
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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.

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.
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About Us

GNF

Bin Zhou
Alireza Hadj Khodabakhshi
Olga Tanaseichuk
Yingyao Zhou

Salk

Max Chang
Chris Benner

Sanford Burnham Prebys

Andre Gatorano
Lars Pache
Sumit Chanda

Give it a try for your next 
gene list and provide your 
comments to
metascape.team at gmail.com

http://metascape.org

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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