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.



http://www.omicsonline.org/open-access-publication.php
http://www.omicsonline.org/open-access-publication.php
http://www.omicsonline.org/scholarly-journals.php
http://www.omicsonline.org/international-scientific-conferences/
http://www.omicsonline.org/international-scientific-conferences/

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.
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Shot-gun proteomics
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Current available search engines

Database search Hybri De novo
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Traditional database search

Traditional database search
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Scoring
> Output

@ Filtered by precursor mass
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Advantage: High sensitivity
Disadvantage: Low specificity; random matches;
unknown modifications and mutations



De novo method

De novo method

Spectrum graph 532 275
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Advantage: Derive novel peptides and PTMs without
database

Disadvantage: Low sensitivity; MS/MS fragmentation
can not generate all predicted production ions



Hybrid method

Hybrid method
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Advantage: Improve specificity

Disadvantage: requires a minimum tag length



JUMP method
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Tag sequence generation
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Tag scoring
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Peptide scoring

Generating theoretical mass ladder

| series | conditions | o
y, b Precursor charge = 1 ﬂ
y, b, y++, b++ Precursor charge =2 [ MS1 Preprocessing 1
Fixed and dynamic modification will be used MS2 preprocessing ]

%J

Peptide score: hypergeometric test (nlj[ n, j
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Number of accepted PSMs

Number of PSMs

Performance comparison

Compared to Mascot and SEQUEST
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Performance comparison

Large data set:
contains 10 fractions, 1,718,768 MS/MS
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ldentification of multiple precursors
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Assignment of PTM sites

> 1. PTM sites in the tag
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» 2. PTM site in the tag, but not modified
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» 3. PTM site does not present in the tag, but site mass
can determine the site assignment
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Partial de novo sequencing

Tag generated from a spectrum
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Blast Search

€ ence QQSQSSGPGQPAVW

\ sequence. QQSQNSGPGQPAVW

!

CAGCAGAGCCAGAACTCCGGGCCCGGGCAGCCCGCTGTGTGG
QO Q S Q NS G P G Q P A V W
QO Q S Q S S G P G Q P A V W
CAGCAGAGCCAGAGCTCCGGGCCCGGGCAGCCCGCTGTGTGG



De novo sequencing of peptides

Whole genome sequencing confirmed the novel peptide

) W . a - ) . ) T T T
D - (5 ) (5 ) i

p v P & F L g o 5 g N 5 G RS A VW

ACGETACCGEGCTTCCTACAGCAGAGCCAGAGETCCEHECCCEEECAGCT
CATGAAGGACGTACCGGECTTCCTACAGCAGAGCCAGAGCTCCEGEECCCEEECAGCICCEL
CATGAAGgACGTAICGGGCTTCCTACAGCAGAGCCAGAGCTCCGIGCCCGGICAGCCCGCTGTGTGGC'
CATGARGGACGTACCGGECTTCCTACAGCAGAGCCAGAGCTCCHEECCCEEECAGCCCELTETETGECACCETCTGEAGEGAGCT
CATGAAGGACGTACCGGECTTCCTACAGCAGAGCCAGAGCTCCGEECCCEEECAGCCCGLTETETGECACCETCTGEAGGAGC TCTACACGAR
CATGAAG.C GTACCGGGCTTCCTACAGCAGAGCCAGAGCTCCGEECCCGEECAGCCCECTETGTGCACCEGECTGgAGGAGCTCT aCICGAA
CATGARGGACGTACCGGECTTCCTACAGCAGAGCCAGAGCTCCGEGCCCEEECAGCCCGLTETETGECACCETCTGEAGGAGC TCTACACGAR
CATG&RGGACGTACCGGGCTTCCTACAGGAGIGCCAGAGCTCCGGGCCCGGGCAGCCCGCTGTGTGGCACCGTCTGGAGGRGCTCTACACGGA
CATGAAGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGCTCCGEGCCCEEECAGLCCGLTETETGECACCETCTGEAGGAGC TCTACACGAR
CATGARAGGACGTACCYGECTTCCTACAGCAGAGCCAGAGCTCCGEGCCCEEECAGCCCGLTETETGECACCETCTGEAGGAGC TCTACACGAR
TEAAGSACGTACCGGECTTCCTACAGCAGAGCCAGAGCTCCGEECCCEEECAGCCCGLTETETGECACCETCTGEAGGAGC TCTACACGAL
CEACGTACCGGGCTTCCTACAGCAGAGCCAGAGCTCCGEGCCCEEECAGCCCGCTETETGEGCACCETCTGEAGGAGCTCTACACGAR
CGETACCGEGCTTCCTACAGCAGAGCCAGAGCTCCGEGCCCEEECAGCCCECTETETGECACCETCTGEAGGAGC TCTACACGAR
GTACCGEGETTCCTACAGCAGAGCCAGAGCTCEGEECCEGYGCAGCCCGCTETETGECACCETCEGGAGGAGCTCTACACEAA
CGEGCTTCCTACAGCAGAGCCAGAGUTCCGEECCCEEECAGCCCECTETETGECACCETCTGEAGGAGCTCTACACGAL
GCTTCCTACAGCAGAGCCAGAGCTCCGEECCCEEECAGCCCGLTETETGECACCETCTGEAGEAGC TCTACACGAN
TACAGCAGAGCCAGAGCTCCGEGCCCGEECAGCCCGCTETETGECACCETCTGEAGGAGCTCTACACEAA
ACAGCAGAGCCAGAGCTCCGEGCCCEEECAGCCCGCTETETGECACCETCTGEAGGAGCTCTACACGAR




De novo sequencing of peptides

TORO . 2 . 237070 . oz 0 . 2 1] . 230 . 110
CATGE STE TTCCTAC ARAC CTGTGTGE

M K D V P QO Q S @ N S G P G Q P vV W H

M K D V P G o ¢ S 9§ N s & P G Q P A V W H R
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGCCCGEECAGCCCGCTETGTGGCACCGTCTGGAGGA
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGECCCEGECAGCCCGCTETGTGGCACCGTCTGGAGGA
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGCCCGEGCAGCCCGCTGTGTGGCACCGTCTGGAGGA
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGECCCEGECAGCCCGCTETGTEGGCACCCTCTGGAGGA
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGCCCGGGCAGCCCGCTGTETEECACCGTCTGGAGGA
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGEECCCGGECAGCCCECTETGTGGCACCETC TGGAGGAGE
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGCCCGGGCAGCCCGCTGIGTGGCACCETC TGGAGGAGT
CATGAAGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGCECGGEEAGCCCECTETGTGGCACCGTC TGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGCCCGGGCAGCCCGCTETGTGGCACCGTCTGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGECCCGGECAGCCCECTETGTGGCACCETC TGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGEECCCGGECAGCCCECTETGTGGCACCETC TGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGECCCGGECAGCCCGCTETGTGGCACCETC TGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGEECCCGGECAGCCCECTETGTGGCACCETC TGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGCCCGGGCAGCCCGCTEGTGTGGCACCGTCTGGAGGHGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGEECCCGGECAGCCCECTETGTGGCACCETC TGCAGGAGE
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGCCCGGGCAGCCCGCTEGTGTGGCACCETC TGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGCCCGGECAGCCCECTETGTGGCACCETC TGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGGCCCGGGCAGCCCGCTGTGTGGCACCGTCTGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGEGECCCGGECAGCCCGCTETGTGGCACCETC TGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGEECCCGGECAGCCCECTETGTGGCACCETCTGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGCAGAGCCAGAGC TCCGGECCCGGECAGCCCGCTETC TGGCACCETC TGGAGGAGT
CATGARGGACGTACCGGGCTTCCTACAGC AGAGCCAGAGC TCCGEECCCGGECAGCCCECTETGTGECACCEIC TGGAGGAGT




JUMP is designed for HPC

» JUMP was written in perl by a modular approach
» designed for high performance parallel computing systems

» JUMP source codes together with detailed documents are freely

available at http://stjuderesearch.org/site/lab/peng
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http://stjuderesearch.org/site/lab/peng

Summary

»JUMP provides an effective, specific, and
sensitive algorithm for peptide identification

»JUMP uses a novel algorithm for tag scoring,
which combines the peak intensity-based score
and the peak position-based score

»JUMP uses tags of as short as one amino acid

»JUMP can identify multiple candidate peptides for
one spectrum

»JUMP Is designed as a modular program for high
performance computing systems
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De novo tag generation from MS/MS
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Flanking mass filterin
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Evaluation of FDR by target-decoy

A simulated data set based on a real data:
The null dataset was falsified by increasing precursor
ion mass of each MS/MS spectrum by 100 Da.
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Let Us Meet Again

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

Please Visit:
WWW.0micsgroup.com

www.conferenceseries.com
www.proteomicsconference.com
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