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Traditional database search 

 
 

 
 

Output 

Traditional database search 

Database 

Filtered by precursor mass 

Scoring 

Advantage: High sensitivity 
Disadvantage: Low specificity; random matches; 
unknown modifications and mutations 



De novo method 

Output 

De novo method 

Advantage: Derive novel peptides and PTMs without 
database 
 
Disadvantage: Low sensitivity; MS/MS fragmentation 
can not generate all predicted production ions 
 



Hybrid method 

 
 

 
 

Output 

Hybrid method 

Database 
Tag filtering 

Advantage: Improve specificity 
 
Disadvantage: requires a minimum tag length 
 



JUMP method 
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filtering 

Tag sequence and flank mass 

Database 

Advantage: High sensitivity and specificity 
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Tag sequence generation 

Good spectrum Poor spectrum 



Tag scoring 
mm_vent1ug1 #10007 RT: 35.34 AV: 1 NL: 6.30E5
T: FTMS + p NSI d Full ms2 765.90@hcd28.00 [105.33-1580.00]
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Peptide scoring 

Series conditions 

y, b  Precursor charge = 1 

y, b, y++, b++ Precursor charge =2 

… … 

Generating theoretical mass ladder 
Raw file 

MS1 Preprocessing 

MS2 preprocessing 
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Performance comparison 

JUMP 

SEQUEST 

Mascot 

Compared to Mascot and SEQUEST 
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Target 



Large data set: 
 contains 10 fractions, 1,718,768 MS/MS   

Performance comparison 



Identification of multiple precursors  
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Isolation window 

PPI = 23% 
Charge = 2 

PPI = 77% 
Charge = 3  

Two Method: 
Andromeda  
ProbIDtree  

Target 

Decoy 

The top precursor The remaining 
precursors 



Assignment of PTM sites  

 2. PTM site in the tag, but not modified 

             
                               

 3. PTM site does not present in the tag, but site mass 
can determine the site assignment  

K.IEDVGS@DEEDDSGK.D 
: 
GS@DEED 

: : : : : 
[457.23] [387.17] 

 K.QKS@DAEEDGGTVSQEEEDR.K 
: : : : : : : : 
DGGTVSQE [550.19] [548.23] 

K.DRQS@PLHGNHITISHTQATGSR.S 
: : : 
HTQ [1303.67]  [490.52] 

 1. PTM sites in the tag 



Partial de novo sequencing 

Tag  
sequence 

 
QQSQSSGPGQPAVW 
  
QQSQNSGPGQPAVW 
 

Reference 
Sequence 

W V A P Q G P G S S Q S Q Q 

: : : : : : : : : : : : : 

CAGCAGAGCCAGAACTCCGGGCCCGGGCAGCCCGCTGTGTGG 
  Q     Q      S     Q     N     S      G     P      G     Q     P      A     V     W   
  Q     Q      S     Q     S     S      G     P      G     Q     P      A     V     W     
CAGCAGAGCCAGAGCTCCGGGCCCGGGCAGCCCGCTGTGTGG 

Tag generated from a spectrum 



De novo sequencing of peptides  
Whole genome sequencing confirmed the novel peptide 
sequence 



De novo sequencing of peptides  
RNA-seq confirmed the novel peptide  



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 

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 



Left side mass 

Tag 

mm_vent1ug1 #10007 RT: 35.34 AV: 1 NL: 6.30E5
T: FTMS + p NSI d Full ms2 765.90@hcd28.00 [105.33-1580.00]
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Evaluation of FDR by target-decoy 

A B 

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.omicsgroup.com 

www.conferenceseries.com 
www.proteomicsconference.com  

 
 
 

http://www.omicsgroup.com/
http://www.conferenceseries.com/
http://www.proteomicsconference.com/

	About OMICS Group
	About OMICS Group Conferences
	Jumbo mass spectrometry-based proteomics tool -- Jump
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Peptide scoring
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Summary
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Let Us Meet Again

