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GGTCTCCTTGATGTTTCATTTTGAATGGACTTGGATAGGACTGATCATCACAGATGATGACCAAGGTATT GACTTGAGAGAAGAA
GTTTAGCTTTTGTGATTATGATCCCAGAAAGCATTAAGTTATACAACACAAAGTTTAAGATATATGAGE A CTTCAGCAAAGGTT.
TGATCTCCACTCTAGAACTCAACTTTGCAAGATGGACATATTTAGTTGCACGGAGAATCTGGATCACAA GGATGTCATCACATATGA

TCTTCCACGGGACTGTCATTTTTGCCCACCACCACAATGACATCGCTACATTTAGAAATTTTATGCAAATAATAAACACATCCAAGTATCCAGTAGA
GTGGAATCATTTTAACTGTTCAATCTCAAAGAACAAGAAGAAAATGGATTTTTTTATGTTGAAAAACCCAATGGAATGGTTAACACAGCACACATTTG
AAGGTTACAATTTGTATAATGCTGTGTATGCTGTGGCCCACACCTATCACGAACTCATTTTTCAACAAGTAGAGTCTCAGGAAATGGCCAAACCCAA
CAGCAGGTGGCTTCTTTGCTTAAAACTAGGGTATTTACTAACCCTGTTGGAGAGCTGGTGAACATGAATCATAAGGAAAATCAGTGTGCCAAGTAT(
TTTTCCAAATGGCCTTGGATTAAAAGTGAAAATAGGAAGCTATTTTCCTTGTTTGCAACAGAGTCAACATCTTCATATATCTGAAGACTGGGAGTGG
TTCCCTCCTCAGTGTGTAGTGAGACATGTACTGCAGGATTCAGAAAAAGTCATCAGAAACAAACAGCCAACTGCTGCTTTGATTGTGTCCAGTGCC
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Armengaud].Proteogenomicand systems biology: quest for the ultimate missing parts. Expert Rev Proteomics. 2010
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Solving a puzzle when
piecesare missing or broken
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#% IGXB  How proteins are detected from samples?
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Unidentified

Proteomics: Challenges

Identified

A large
fraction of
experimental
spectra
remain
unidentified.
May be
because of

Unknown modifications on the peptides
Noisy Spectra
Spectra are from nopeptidicorigin

Peptides are missing in the search database
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scores

Controlling error rates through decoys

Concatenated targetiecoy Separate target and decoy
search* search**
wWFDR= 2 x decbytarget wFDR = decdyarget
+decoy )

Threshold score

* Nature Methods 4, 207-214 (2007)

J. Protgfome Re008 7 (01), pp 2934
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YadavAK, Kumar D, DashMassWiz a novel scoring algorithm with targktcoy based analysis pipeline for tandem mass
spectrometry. J Proteome Res. 2011
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Algorithm comparison: PSMs
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Data: ISB standard protein mix
http://regis-web.systemsbiology.net/PublicDatasets
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Proteomics: Challenges
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Unidentified

A large Unknown modifications on the peptides
fraction of o -
experimental Limitations of search algorithm

spectra Noisy Spectra
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Proteogenomics : An alternate proteomic
search strategy

MS/MS
Spectra Database
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Genome Annotation

Proteomicidentifications

Armengaudl. A perfect genome annotation is within reach with the proteomics and genomics alamc@pinMicrobiol 2009

and Proteomics
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Novel Gene
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Gene model
change

£ IGYB Proteogenomics : An alliance of Genomics

E Novel Peptides }

N4
Gene on
different frame
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Gene on
opposite strand
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Genomics ) Proteomics ¢

Lack of analysipipeline/software for integration of
proteomics data with genome or genomics data
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Bridging the Gap

Developing computational strategies to identify novel
protein coding loci from MS data

Methods for identifying splice variants from proteomi
data and discovery of novel translation products in
eukaryotic model organism
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Prokaryotic

EuGenoSuite Eukaryotic

Introduction GenoSuite . .
Proteogenomics proteogenomics

Proteogenomi@nalysis of
Mycobacterium tuberculosis




Does Mycobacterium tuberculosis need
re-annotation?
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T Genome size: 4./b (1998) Colet al.
T 39240RFs annotated in the first genome dratft.
T 3995genesin re-annotation. (Camust al2002)

T 3988protein coding genes (NCBéfse(
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T 3987protein coding genegSanger Institute)
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T 3918protein coding genes (TIGR/JCVI)

T 50%of the genes varyn Translation initiation site (TIS) between Sanger
and TIGRannotations eSouzaet al 2008)
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T 4,012protein coding geneslT(berculistR2])
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