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The Need

» Wealth of proteomic
cancer data available C
In the public domain

» Peptide level data
difficult to access

» Protein level data

B Often not reproducible
B Doesn't offer in depth Anyone who wants to

view of peptide explore peptide and/or
evidence

M |soforms are usually lost

.) OFFICE oF CANCER CLINICAL
PROTEOMICS researcH

CPTAC DATA PORTAL

Early Detection Research Network

Biomarkers: the key to early detection

protein level data
associated with cancer.
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Peptide Identification s
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In theory the peptide should fragment into a MS/MS spectra
based on measurable mass shifts
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Peptides are “Initially” Identified

via a Database Search
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Peptides are “Initially” Identified
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via a Database Search
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The challenges for proteomics e TR
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compared to genomics?

http://proteomics.cancer.gov/whatisproteomics
Exact quote from the cited website

» One gene can encode more than one protein (even up to 1,000). The

human genome contains about 21,000 protein-encoding genes, but the total number of proteins in
human cells is estimated to be between 250,000 to one million.

» Proteins are dynamiC. Proteins are continually undergoing changes, e.g., binding to

the cell membrane, partnering with other proteins to form complexes, or undergoing synthesis and
degradation. The genome, on the other hand, is relatively static.

» Proteins are co- and post-translationally modified. asaresui, the

types of proteins measured can vary considerably from one person to another under different
environmental conditions, or even within the same person at different ages or states of health.

Additionally, certain modifications can regulate the dynamics of proteins.

» Proteins exist in a wide range of concentrations in the body.

For example, the concentration of the protein albumin in blood is more than a billion times greater than
that of interleukin-6, making it extremely difficult to detect the low abundance proteins in a complex
biological matrix such as blood. Scientists believe that the most important proteins for cancer may be
those found in the lowest concentrations.


http://proteomics.cancer.gov/whatisproteomics
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analysis of proteomics data
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@ Depending on the experimentitype of cancer, data are available at the peptide-level both before and

after parsimony (and can be quantitated to the protein level), the protein-level before parsimony, and the

gene-level after parsimony. Select either the experiment/cancer type of interest, or the desired level of
data to see which datasets are available within P-MART at this time
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ro u St to I I I I SS I I I g Protein © TCGA PNNL Ovarian Peptide Data After Parsimony

® Peptide O TCGA PNNL Ovarian Peptide Data Before Parsimony

Va I u e S " Gene ® TCGA PNNL Ovarian Peptide Data Before Parsimony (subset)

Ovarian

Breast




B e Pacific North t
P-Mart Capabilities i

Proudly Operated by Batfelle Since 1965

Peptide Statistics
rMd-PAV ¥
.:.:::?hz:mm m

Machine Learning

---- : 13134887
u %
. { . .
i | i = 1 L] |
i !
|




P - |\/| art - D ata Paclic Nomhnt =

Proudly Operated by Batfelle Since 1965

» Access to peptide, protein or gene data
M Peptide data is extracted from the PSM files
B Protein and Gene data is as provided by CPTAC DCC

y [# p-Mart @ PNNL X\ + -

(- 0 pmart.azurewebsites.net/pmart/indexhtm c Q, Search ﬁ E QO 3 A 9 =

P Cmry M A R T C Start Over

~

Welcome to P-Mart @ PNNL

Available are multiple cancer proteome datasets through the Office of Cancer Clinical Proteomics Research CPTAC Data Portal (4 . Available are the concatenated
files based on all peptides and proteins identified.

@ Depending on the experiment/type of cancer, data are available at the peptide-level both before and
after parsimony (and can be quantitated to the protein level), the protein-level before parsimony, and the
gene-level after parsimony. Select either the experiment/cancer type of interest, or the desired level of
data to see which datasets are available within P-MART at this time.

O Search datasets by experiment type Available datasets for analysis
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@® Peptide O TCGA PNNL Ovarian Peptide Data Before Parsimony
O Gene ® TCGA PNNL Ovarian Peptide Data Before Parsimony (subset)
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» Summaries of the data available

» All clinical outcomes reported by CPTAC can be used as a
primary factor of interest or as a covariate
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Welcome to P-Mart @ PNNL

Available are multiple cancer proteome datasets through the Office of Cancer Clinical Proteomics Research CPTAC Data Portal (4 . Available are the concatenated
files based on all peptides and proteins identified.

TCGA PNNL Ovarian Peptide Data Before Parsimony (subset)

© Summary / Configure P-Mart Analysis Variables

Samples o © Main Effect Tumor Residual Disease v
Peptides an © pata Grouping | No Macroscopic Disease or 1-10 mm v|
Proteins
© covariate -- Please select a Covariate - v
Genes
Percent Missing
Tumor Residual Disease 0-10 mm >10 mm NIA
Samples per group 44 30 10

Select P-Mart Analysis Modules ©®




P-Mart — Customized Workflows il
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» User may create a workflow (under constraints)
» P-Mart will make a suggestion based on data type
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cv
Filter

Trelliscope

Pre-Processing Peptide Statistics Protein Quantitation Protein Statistics Pattern Discovery

Before analysis can begin on TCGA PNNL Ovarian Peptide Data Before Parsimony (subset) a set of analytic modules must be selected. Please select any number of medules above any dependencies
between modules will be automatically selected.

4 Suggesta ide workflow

Contact Us | Privacy Policy | Terms of Use
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» User may create a workflow (under constraints)
» P-Mart will make a suggestion based on data type
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Select Workflow Module(s) o)

Peptide Differential
cv Peptide
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PPCA
Peptides

PPCA
Proteins

BP-Quant

Multi-
Dimensional
Scaling

Trelliscope

Pre-Processing Peptide Statistics

Protein Quantitation

Pattern Discovery

Before analysis can begin on TCGA PNNL Ovarian Peptide Data Before Parsimony (subset) a set of analytic modules must be selected. Please select any number of medules above any dependencies
between modules will be automatically selected.

4 Suggest ide workflow
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» Samples
B Looks at statistical metrics of the distribution of peptide abundances
for anomalies

» Peptides/Protein

B Statistical evaluation of peptide/protein coverage coefficient of
variation within peptides

- SampIeS/Peptides P—~MART o

Normalization

This sub-module of Quality Control offers normalization strategies to account for overall differences in observed protein quantities. An additional test to evaluate if a selected normalization routine creates
ilabl

. . ‘
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» Offers multiple standard protein quantification methods
» Uses unigue approaches to identify proteoforms

39
$%%%79%%9
378 133999
373 3399
$3%9% %

$%% 9%

Genome Transcriptome Proteome

~20-25,000 genes - -------—- »  ~100,000 transcripts === ==———-3 >1000,000 proteins
Alternative promoters Post-translational

Alternative splicing modifications
mRNA editing
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Analysis

» Perform PCA in a manner that is robust to missing data

» Allow exploration of potential biomarkers through smart queries
defined by the user
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Analysis

C Start Over

» Perform PCA
In a manner
that is robust
to missing :|: L o ,

d ata Trelliscope
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Analysis

» Perform PCA
In a manner
that is robust S . [T ) Qe O o
to missing
data

» Allow
exploration of
potential
biomarkers
through smart
gueries
defined by the
user
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Analysis

G Start Over

» Perform PCA
In @ manner
that is robust
to missing — T |
data Trllscope '

» Allow
exploration of
potential
biomarkers
through smart
gueries
defined by the
user
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Analysis

» Perform PCA

IN a manner
- @ Mormalization @ Differential Peptide Statistics @ Median Quantitation @ Differential Protein Statistics © Trelliscope Apply
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» Easy to use online software driven by visual interactions
» Customizable workflows documented for reproducibility
» Open-source code of statistical methods (R)

» Easy exports of data at multiple levels of processing

3 onkgowpmar/work
P~MART

Select Workflow Module(s)
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» Completed

B Website deployed with Azure cloud technology
http://pmart.azurewebsites.net/pmart/index.html

B Statistical methods robust to missing data released on GitHub
https://github.com/MSomics-StatTools/MSomicsQC

B Peptide and Protein level statistics and associated meta-data can be
queried to rapidly identify biomarkers of interest
» In Progress
B Documentation allows for reproducible analyses

B Exports allow the user access to data at various levels of quality control
and processing to enable downstream analyses (e.g., pathway analysis)

B Machine learning aides in validation and feature selection tasks to select
candidates for validation


http://pmart.azurewebsites.net/pmart/index.html
https://github.com/MSomics-StatTools/MSomicsQC
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