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Link to video demo:

https://www.youtube.com/watch?v=xovmly11B
cs



https://www.youtube.com/watch?v=xovmIy11Bcs

Goals for UO1 funded in 2012

1. Integrate tools we developed to prioritize
cancer missense mutations

a. Create single user-friendly application that
provides analysis of large-scale data

b. Make it accessible to research scientists who
are not bioinformatics experts



Goals for UO1 funded in 2012

2. Broaden the tools scientifically

a. Handle small mutations in cancer exome
beyond missense mutations

b. ldentify important genes and pathways
c. Enable cohort-level analysis



Integrate tools to prioritize
cancer missense mutations

CRAVAT

Enter Chromosame and Position (hg19) and nonsilent protein change (tab-delimited format). For more details, please view the help page.

Example: chrl7 7577506 D259Y
chrl0 123279680 R162Q

chrl0 123279680 R162Q
And/for select a file to upload (same tab-delimited formar):
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S Integrate tools to prioritize
cancer missense mutations

Machine-learning of missense mutation impact Missense mutation analysis and protein structure

Cancer-Specific High-Throughput : Identifying Mendelian disease genes MuPIT interactive: webserver for Clustering patterns
Annotation of Somatic Mutations: . . 3 ) mapping variant positions to annotated, L. .
Computational Prediction of Driver Missense with the Variant Effect Scoring Tool interactive 3D structures Proximity to ||gands
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&° Integrated user-friendly application
@ with interactive results explorer
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Broaden scientific scope

* Annotation/scoring of all small non-silent mutation types
— Machine learning classifiers for specific mutation consequence types
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— Integrated P-values support a unified prioritization

Reference Alternate

base(s) hase(s)

Position  Strand

2795367 +
3156068 +
151921149 +
63261120 +
129026227 +
128026227 +
19284136 +
169135251 +
108192148 +
134072602 +
116629090 +
116629090 +
140062204 +
14110451 +
7706895 +
233497916 +
233497916 +

OOoOroddo0000000000
—FHdrorooord0d-d0r -

Sample D

556004357
356004357
556004357
556004356
556004357
556004356
3556004356
556004357
356004357
556004357
556004357
556004356
556004357
556004356
556004357
356004357
556004356

HUGO Sequence
ontology

symbol

CACNAT
HTT
MLL3
TMTC2
HS6ST1
HS65T1
MAPKT
DOCK2
ATM
PCDH10
BUD13
BUD13
DND1
COx10
ADCY2
KIAA180:
KIAA180:

SG
SG
SG
MS
MS
MS
MS
MS
3838
MS
MS
MS
MS
MS
MS
MS
MS

Sﬂz‘:&“ e VEST VEST
rules pathogenicity pathogenicity
sp wence p-value (non-  FDR (non-
gmge silent) silent)
R1989* 0.0007 0.2
R1183* 0.0015 0.2
R1092" 0.0020 0.2
R139G 0.0057 0.2
R2495 0.0058 02
R2495 0.0058 0.2
R205P 0.0068 0.2
R438C 0.0073 0.2
M9 0.0075 0.2
R436P 0.0078 0.2
D465G 0.0080 0.2
D465G 0.0080 02
G144C 0.0083 0.2
H418P 0.0083 0.2
R383H 0.0088 0.2
RATTW 0.0089 0.2
R47TW 0.0089 0.2

Assessing the Pathogenicity of Insertion
and Deletion Variants with the Variant
Effect Scoring Tool (VEST-Indel)
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* |dentify important genes and path

Broaden scientific scope
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g Broaden scientific scope

* HotMAPS algorithm and MuPIT viewing of 3D hotspot mutation regions
in cancer cohorts

— Positional clustering of somatic mutations is a signal of positive selection
— Clustering in 3D detects hotspots that are missed in 1D
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Cancer Res. 2016 Apr 28. pii: canres.3190.2015. [Epub ahead of print]
Exome-scale discovery of hotspot mutation regions in human cancer using 3D protein structure.
Tokheim C', Bhattacharya R', Niknafs N', Gygax DM?, Kim R?, Ryan MC®, Masica D', Karchin R*.
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S Broaden user base

https://hub.docker.com/r/karchinlab/cravatmupit/

e Galaxy tools
e Docker containers docker (F====)

— Run locally

CRAVAT4.25
Follow @CravatMupitTool

CRAVAT

— R u n i n C I O u d CRAVAT Version 4.2.5 x-Lo

CRAVAT components need to be installed.

Make sure that at least 500GB free space is available on your disk.
— Handle protected data

Click to install all necessary resources at once

Module Status Date Action Note
MySQL server on

Admin DB Installed 2016-4-19
SNVBox Installed 2016-4-19
Annotation DB Installed 2016-4-19
VEST Precompute Installed 2016-4-19
Results DB Installed 2016-5-31
MuPIT DB Installed 2016-4-19

VEST classifiers. Installed 2016-4-19
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U24 Aims

* New features to make the tools more broadly useful
— Add new mutation, gene and pathway scoring methods and annotations
— Expand to non-coding mutations
— Customized modular analysis and installation

* Maximize interoperability and interactions with other tools
— NCI cloud pilot projects
— Additional Galaxy tools

* Keep system up-to-date, user support and outreach
— Rebuild underlying databases for hg38

— Increase presence on genomics-focused social media



