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Outline

* Introduction: Goals of the program

« Development of SRM resource: Compendium of
MS observable peptides and Mtb SRMAtlas:
Unified transition resource

* Biomarker discovery
— ldentification
— Validation

 Conclusions
Institute forg

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn




/ Objective One: \ / Objective Two and Three:\
Mtb Target Prioritization
MTB Latent and active cultures
N 4 ¥ 9 ~ -~ -

Objective Four
LOD/LOQ. of Mtb-SRM in
spiked human biofluid

Objective Five

Mtb SRM assay
deployment in
Human samples
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Human and MTB SRMAtlas

20,333 proteins (20,277 2010 version)
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But where can we get this information?
Are all proteins available for analysis?

32,562 proteins incl. isoforms

Human 658,684 tryptic peptides (any length)
480,284 tryptic peptides (7-30aa)
439,213 proteotypic peptides (proteotypic)

4,012 proteins (Tuberculist v2.3)
3,972 distinct protein sequences
MTB 80,371 tryptic peptides (any length)
54,760 distinct peptides (7-30aa)
52,707 peptides (7-30aa, SSR 4-60)
52,273 peptides (proteotypic)
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Developing SRM Assays

SRM transitions

Highly curated “Gold Standard”
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Deploy, verify and validate SRM assays




Mtb Proteome SRM Assay Availability

Total Mtb proteins

unmapped proteins:
> Rv3367 GTDGNPG

3917

2916 2951
2025
1061
343 461
95’14 207 194 211
88 09

1 2 3 4 5+ Any
SRM assays per protein

— —— 97.6% of M. tuberculosis

(H37Rv) proteome

M Protein coverage by
observed peptides in MTB
PeptideAtlas 2011-09

B Protein coverage by
observed peptides in MTB
SRMAtlas 2012-10
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The Mtb Proteome Library: A
Resource of Assays to Quantify
the Complete Proteome of
Mycobacterium tuberculosis
Schubert et al..

Cell Host & Microbe, Volume 13,
Issue 5, 602-612, 15 May 2013
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Host-Pathogen Interactions

Institute for

Systems Biology
Revelutionizing Science. Enhancing Life




SRMAtlas: transition and spectra visualization
www.srmatlas.org
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Biomarker Discovery Stages

SRMAtIas

eProteotypicity/selectivity
eObservability
eInter-peptide signal interferences

Stage | Qualitative
profiling

Autocalib
~_SRMQuant Atlas

eLinearity of response
eTechnical reproducibility

Oual et et O1: mass Sier selects | 3o generation coll nion

0 orders dymarmic
range detector

Stage Il Quantitative
profiling

eDetection in sample matrix
ePeptide interferences
eDynamic range

eChemical stability

Stage Il

Biomarker discovery
and validation
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Overall Mtb Target List Overlap

Publ Comp.  Hypoxic

Growth wo Secretome

Total of 505 targets selected nstitute for €3
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Proteomic profiling of TB patient samples

tryptic digestion

> >
clean-up: W
solid phase extraction (SPE)
Patient samples proteins Sep-Pak tC18 column peptides
sputum
urine
plasma : el OGE
Ny B
: IISIFSGTEK v
‘ : hy 551.8/876.4
) —_— e >
: SRM MS analysis
data analysis . : -
y of 24 fractions i fractionation
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http://commons.wikimedia.org/wiki/File:Spombe_Pop2p_protein_structure_rainbow.png

ANALYTICAL CHALLENGES
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Sample matrix signal response

a) Neat solution titration series
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b) Matrix-matched titration series (SPEVLLGSAR) human sample
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Interference removal of Mtb target protein SRM
Body Fluid Matrix (urine)
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Conclusions

« Quantitative profiling applied to biomarker
discovery

* Developed sample processing for sputum,
plasma and urine

* Analysed sputum samples after OGE
fractionation, plasma and urine with minimal
fractionation

 SRM analysis and biomarker verification In
progress...
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