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ATGAAGAAGCTGTGTGCTTTCACTATTGCCTTTTTTTCCCTGAAGTTTTGTCTCATCTTGTGCAGTTTGACTGAACCCAATTGCTTTTGGAAGATAAAGAAGAGAGAAGTTAATGAT
GGAGATTTGCAAAATGAGTGTGGTTTTGTCCTTTTTACACTTGAGAGCCCTATTGAAGAAAATTTTTATAATCACATTATTAATTTTAGGATACCAGCAAGAAAATATGAATTTTTTC
TGGTAATGTTTTTTGCTACTGATGAGATCAACAAGAATCCTTATCTTTTATCCAACATGTCTTTGATATTTTCCTTCATTTTTGGTATGTGTGAAGATACAATGGGAGTTCTGGATAA
AGCATATTTACATCAAAACAACTATTTCGATCTACTTAATTATAACTGTGGAAGAAAGAAACGTTGTGATGTAAAACTTACAGGACCATCATGGAAAACTTCCTTAAAACTTTCAGT
TAATTCAAGGGCACCAAAGATTTTCTTTGGACCATTTAATCCTAACCTGAGTGACCATGACCAGTTTCCCTATATCTATCAGATAGCAACCAAGGACACATATTTGCTCCATGGCAT
GGTCTCCTTGATGTTTCATTTTGAATGGACTTGGATAGGACTGATCATCACAGATGATGACCAAGGTATTCAGTTTCACTCAGACTTGAGAGAAGAAATGCAAAGGCATGCGATCT
GTTTAGCTTTTGTGATTATGATCCCAGAAAGCATTAAGTTATACAACACAAAGTTTAAGATATATGACCAACAACTTATGACATCTTCAGCAAAGGTTACTATCATTTATGGCAAAA
TGATCTCCACTCTAGAACTCAACTTTGCAAGATGGACATATTTAGTTGCACGGAGAATCTGGATCACAACCTCAAAATTGGATGTCATCACATATGATAAAGATTTCAGCCTTGATT
TCTTCCACGGGACTGTCATTTTTGCCCACCACCACAATGACATCGCTACATTTAGAAATTTTATGCAAATAATAAACACATCCAAGTATCCAGTAGATATTTCTCAGTCTATGGGGCA
GTGGAATCATTTTAACTGTTCAATCTCAAAGAACAAGAAGAAAATGGATTTTTTTATGTTGAAAAACCCAATGGAATGGTTAACACAGCACACATTTGACATGGTCCTGAGTGAAG
AAGGTTACAATTTGTATAATGCTGTGTATGCTGTGGCCCACACCTATCACGAACTCATTTTTCAACAAGTAGAGTCTCAGGAAATGGCCAAACCCAAAGGACTATTCACTGACTGT
CAGCAGGTGGCTTCTTTGCTTAAAACTAGGGTATTTACTAACCCTGTTGGAGAGCTGGTGAACATGAATCATAAGGAAAATCAGTGTGCCAAGTATGACATTTTCATCATTTGGAA
TTTTCCAAATGGCCTTGGATTAAAAGTGAAAATAGGAAGCTATTTTCCTTGTTTGCAACAGAGTCAACATCTTCATATATCTGAAGACTGGGAGTGGGTTACAGGAGAAACATTGG
TTCCCTCCTCAGTGTGTAGTGAGACATGTACTGCAGGATTCAGAAAAAGTCATCAGAAACAAACAGCCAACTGCTGCTTTGATTGTGTCCAGTGCCAAGAAAATGAGATTGCCAAT

Where are the protein coding 
genes in a genome

http://www.picgifs.com/

Genome annotation
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Importance of genome annotation

ArmengaudJ. Proteogenomicsand systems biology: quest for the ultimate missing parts. Expert Rev Proteomics. 2010



Solving a puzzle when 
pieces are missing or broken

http://www.puzzlewarehouse.com/missing-pieces/



How proteins are detected from samples?
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A high-throughput method of protein identification



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

Unknown modifications on the peptides

Limitations of search algorithm

Noisy Spectra

Spectra are from non-peptidicorigin

Peptides are missing in the search database

Identified

Unidentified

Proteomics: Challenges
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Threshold score

Concatenated target-decoy 
search*

ωFDR= 2 x decoy/ (target 
+decoy )

Separate target and decoy 
search**

ωFDR = decoy/ target

* Nature Methods- 4, 207 - 214 (2007)                                                                           **.J. Proteome Res., 2008, 7 (01), pp 29ς34
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Controlling error rates through decoys



MassWiz: An advanced algorithm for 
peptide discovery
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YadavAK, Kumar D, Dash D. MassWiz: a novel scoring algorithm with target-decoy based analysis pipeline for tandem mass 
spectrometry. J Proteome Res.  2011



Data: ISB standard protein mix
http://regis-web.systemsbiology.net/PublicDatasets

Algorithm comparison: PSMs
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Proteogenomics : An alternate proteomic 
search strategy



Proteogenomics : An alliance of Genomics 
and Proteomics

Genome Annotation

Known 
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Novel Peptides

Proteomicidentifications
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ArmengaudJ. A perfect genome annotation is within reach with the proteomics and genomics alliance. CurrOpinMicrobiol. 2009



Genomics Proteomics

Lack of analysis-pipeline/software for integration of 
proteomics data with genome or genomics data



Bridging the Gap

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

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



Proteogenomicanalysis of 
Mycobacterium tuberculosis



�‡ Genome size: 4.4 mb (1998) Cole et al.

�‡ 3924ORFs annotated in the first genome draft.

�‡ 3995genes in re-annotation. (Camus et al2002)

�‡ 3988protein coding genes (NCBI Refseq)

�‡ 3987protein coding genes (Sanger Institute)

�‡ 3918protein coding genes (TIGR/JCVI)

�‡ 50%of the genes vary in Translation initiation site (TIS) between Sanger 
and TIGR annotations (deSouzaet al 2008)

�‡ 4,012protein coding genes (TuberculistR21)

Does Mycobacterium tuberculosis need
re-annotation?


