s OMICS Group International is an amalgamation of Open Access
publications and worldwide international science conferences and events.
Established in the year 2007 with the sole aim of making the information
on Sciences and technology ‘Open Access’, OMICS Group publishes 400
online open access scholarly journals in all aspects of Science,
Engineering, Management and Technology journals. OMICS Group has
been instrumental in taking the knowledge on Science & technology to the
doorsteps of ordinary men and women. Research Scholars, Students,
Libraries, Educational Institutions, Research centers and the industry are
main stakeholders that benefitted greatly from this knowledge
dissemination. OMICS Group also organizes 300 International
conferences annually across the globe, where knowledge transfer takes
place through debates, round table discussions, poster presentations,
workshops, symposia and exhibitions.

1 NINDS workshop, 02/28/2013



OMICS Group International is a pioneer and leading science event organizer,
which publishes around 400 open access journals and conducts over 300
Medical, Clinical, Engineering, Life Sciences, Pharma scientific
conferences all over the globe annually with the support of more than
1000 scientific associations and 30,000 editorial board members and 3.5
million followers to its credit.

OMICS Group has organized 500 conferences, workshops and national
symposiums across the major cities including San Francisco, Las Vegas, San
Antonio, Omaha, Orlando, Raleigh, Santa Clara, Chicago, Philadelphia,
Baltimore, United Kingdom, Valencia, Dubai, Beijing, Hyderabad,
Bengaluru and Mumbai.

2 NINDS workshop, 02/28/2013



Translating multidimensional cancer

omics data into biological insights
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Omics opportunities and challenges

m
~
DNA

CNV
mutation
methylation

el \’ < Risk
4> -

< Diagnosis

expression

splicing < Prognosis

< Therapeutics

Protein
expression
modification




The Cancer Genome Atlas (TCGA)

Colon and Rectal Cancer (CRC) Project

ARTICLE

Comprehensive molecular characterization ~ Nature (2012) 487: 330-337
of human colon and rectal cancer

The Cancer Genome Atlas Network*

doi:10.1038/nature11252
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Global proteomics analysis:

Vanderbilt shotgun proteomics platform
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Global proteomics analysis:

Summary of the proteomics data

* 90 tumors

* 6,299,756 identifiable spectra

« 124,823 distinct peptides (1% FDR)

« 7,526 proteins (2.6% FDR)

« 3,899 quantifiable proteins (0.43% FDR)

OFFIC ANCER CLINICAL
G '3 PROTEOMICS researcu

TCGA Proteomics: Colorectal
Cancer

ng using multidimensional liqui
ndem mass spectrometry (LC-MS/MS3)
s been completed for 95 samples from the TCGA set of
colorectal tumors The primary mass spectrometry data are

\__] TCGA Proteomics: [.its,| Responsible use of Due Diligence Studies
Colorectal Cancer I%J': CPTAC Data

https://cptac-data-portal.georgetown.edu




What is the added value of proteome profiling

in human cancer studies?

« (Cancer biomarker discovery
» Oncogenic driver prioritization

« Molecular subtype classification




Mutant proteins as cancer biomarkers

» Proteins resulting from somatic mutations
are ideal cancer biomarkers

— Specificity

« Unlike CEA and PSA
— Possible drivers

* Not only association
— Established targeted proteomics technologies

 Selected Reaction Monitoring (SRM)

« Multiple Reaction Monitoring (MRM)

« Many somatic mutations have been i1 -
identified in the TCGA studies S gybomesl e

- Can we prioritize somatic mutations for TCGA. Nature, 2012
targeted analysis?

a 500
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Personalized protein database from RNA-Seq

data

= i I  Increased
| | —_—
w‘u ) I MS/MS sensitivity
! [ mzML file
i | * Reduced
s T Database ambiguity
== () | RS
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Align to Search engine peptides

v

reference Proteins supported
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transcription

~_

Peptides including
SNVs

SNVs detection

Y

RNA-Seq

N

Shotgun Proteomics

Wang et al., J Proteome Res, 2012

customProDB is available in Bioconductor Wang & Zhang, Bioinformatics, 2013

11




Personalized database search results

« 1,065 variant peptides
« 796 unique Single Amino Acid Variants (SAAVSs)
— 64 in TCGA reported somatic variations

— 101 in the COSMIC database
— 526 in the dbSNP database

« 647 variant proteins
— Known cancer genes: KRAS, CTNNB1, SF3B1, ALDH2, FH, etc.

— Targets of FDA approved drugs: ALDH2, HSD17B4, PARP1,
P4HB, TST, GAK, SLC25A24, SUPT16H, etc.
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What is the added value of proteome profiling

in human cancer studies?

« (Cancer biomarker discovery
« Oncogenic driver prioritization

« Molecular subtype classification

13



Candidate drivers in regions of copy nhumber

alteration (CNA)
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g-values for amplification

TCGA. Nature, 2012

| | | |
0.05 10! 1074 1078 102

The TCGA study identified 17
focal amplification regions and 28
focal deletion regions

CNA-mRNA correlation has been
widely used for the prioritization of
candidate drivers

— Wang et al. Clin Cancer Res, 2013
What can proteomics tell us

about these regions and
candidate drivers?
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Proteomics data enables prioritization of CNA

regions and candidate drivers

CNA-mRNA correlation CNA-protein correlation
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Proteomics data help narrow down candidate
oncogenic drivers
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shRNA score
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Data from the Achilles project
http://www.broadinstitute.org/achilles
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What is the added value of proteome profiling

in human cancer studies?

« (Cancer biomarker discovery
« Oncogenic driver prioritization

« Molecular subtype classification
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TCGA transcriptomic subtypes

Non-hypermutated Hyper-

« The TCGA study identified three
transcriptomic subtypes: MSI/CIMP
(Microsatellite instability/ CpG
iIsland methylator phenotype),
Invasive, and CIN (Chromosome
Instability)

« The MSI/CIMP subtype is enriched
with hypermutated tumors

~ Msl/CIMP Invasive

TCGA. Nature, 2012
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mRNA level does not reliably predict protein level ‘

2.5 89.4% positive correlation Can we rediscover or redefine
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Five proteomic subtypes
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Summary

* Integrated proteogenomic analysis may enable new
advances in cancer biology and management.

— ldentifying mutant peptides as candidate cancer biomarkers
— Prioritizing oncogenic drivers in focal amplification regions.

— Revealing molecular subtypes that cannot be distinguished
using mMRNA expression data.

ARTICLE

doi:10.1038/nature13438

Proteogenomic characterization of
human colon and rectal cancer

Bing Zhang'?, Jing Wang', I(iao_]'?lng Wang', Jing Zhu', Qi Liu', Zhiao Shi**, Matthew C. Chambers', Lisa J. Zimmerman™°®,
Kent F. Shaddox®, Sangtae Kim’, Sherri R. Davies®, Sean Wang®, Pei Wang'?, Christopher R. Kinsinger", Robert C. Rivers',
Henry Rodriguez!, R. Reid Townsend®, Matthew J. C. Ellis®, Steven A. Carr'?, David L. Tabb', Robert J. Coffey®?,

Robbert I. C. Slebos™®, Daniel C. Liebler™® & the NCI CPTAC*
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Making data accessible and reusable

N\
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We welcome you all to our future conferences of OMICS Group
International

Please Visit:
WWW.0Omicsgroup.com

www.conferenceseries.com

www.pharmaceuticalconferences.com
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