Bioinformatic analysis for protein identification based on Peptide mass fingerprinting and Mascot search

For generating the peptide mass fingerprint of a given unknown protein, the MALDI-TOF instrument was calibrated using insulin oxide β (3494.65), ACTH fragment (2465.1986), angiotensin I (1046.5423), and bradykinin (757.399 ) as external markers. The digested protein sample was then scanned and the raw data collected. The mass fingerprint data was processed and low intensity peaks were removed. The data was then calibrated using internal markers  namely the trypsin autodigestion peaks (842.51, 1045.56, 2211.10, 2225.12) and the crystallization matrix CHCA  peaks (568 ). The mass peak list was then obtained from the calibrated mass spectrum for further analysis using the Mascot search engine.
Mass peak list of the identified tRNA pseudouridine synthase protein of Mycobacterium chelonae in this studies.
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Probability Based Mowse Score

Protein score is -10*Log(P), where P is the probabilty that the observed match is a random event.
Protein scores greater than 48 are sigaificant (p<0.05).
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Supplementary Figure 1: A typical mass spectrum showing the internal markers [the matrix fragment peak (m/z 568) and trypsin autodigestion peak (m/z 2211.3241, 2222.31)] used for calibration.
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Example from a Mascot result report showing only one hit with a significant Probability Based Mowse Score (of >60). 

Concise Protein Summary Report (In addition to the figure, a list of the top scoring proteins is given )
	1.    
	TRUA_MYCBO    Mass: 32600    Score: 60     Expect: 0.0037  Queries matched: 7

	 
	tRNA pseudouridine synthase A OS=Mycobacterium bovis GN=truA PE=3 SV=1


	      
	TRUA_MYCTU    Mass: 32600    Score: 60     Expect: 0.0037  Queries matched: 7

	 
	tRNA pseudouridine synthase A OS=Mycobacterium tuberculosis GN=truA PE=3 SV=1


	      
	PROB_MYCBO    Mass: 38780    Score: 16     Expect: 85  Queries matched: 3

	 
	Glutamate 5-kinase OS=Mycobacterium bovis GN=proB PE=3 SV=1


	      
	PROB_MYCBP    Mass: 38780    Score: 16     Expect: 85  Queries matched: 3

	 
	Glutamate 5-kinase OS=Mycobacterium bovis (strain BCG / Pasteur 1173P2) GN=proB PE=3 SV=1


	      
	PROB_MYCTA    Mass: 38764    Score: 16     Expect: 85  Queries matched: 3

	 
	Glutamate 5-kinase OS=Mycobacterium tuberculosis (strain ATCC 25177 / H37Ra) GN=proB PE=3 SV=1


	      
	PROB_MYCTU    Mass: 38764    Score: 16     Expect: 85  Queries matched: 3

	 
	Glutamate 5-kinase OS=Mycobacterium tuberculosis GN=proB PE=3 SV=1


Bottom of Form

	2.    
	Y494_MYCTU    Mass: 25999    Score: 41     Expect: 0.29  Queries matched: 5

	 
	Uncharacterized HTH-type transcriptional regulator Rv0494/MT0514 OS=Mycobacterium tuberculosis GN=Rv0494 PE=4 SV=1


	      
	Y505_MYCBO    Mass: 25999    Score: 41     Expect: 0.29  Queries matched: 5

	 
	Uncharacterized HTH-type transcriptional regulator Mb0505 OS=Mycobacterium bovis GN=Mb0505 PE=4 SV=1


	      
	ISPF_MYCBO    Mass: 16448    Score: 21     Expect: 26  Queries matched: 2

	 
	2-C-methyl-D-erythritol 2,4-cyclodiphosphate synthase OS=Mycobacterium bovis GN=ispF PE=3 SV=1


	      
	ISPF_MYCBP    Mass: 16448    Score: 21     Expect: 26  Queries matched: 2

	 
	2-C-methyl-D-erythritol 2,4-cyclodiphosphate synthase OS=Mycobacterium bovis (strain BCG / Pasteur 1173P2) GN=ispF PE=3 SV=1


	      
	ISPF_MYCTA    Mass: 16448    Score: 21     Expect: 26  Queries matched: 2

	 
	2-C-methyl-D-erythritol 2,4-cyclodiphosphate synthase OS=Mycobacterium tuberculosis (strain ATCC 25177 / H37Ra) GN=ispF PE=3 SV=1


	      
	ISPF_MYCTU    Mass: 16448    Score: 21     Expect: 26  Queries matched: 2

	 
	2-C-methyl-D-erythritol 2,4-cyclodiphosphate synthase OS=Mycobacterium tuberculosis GN=ispF PE=3 SV=1


	      
	TRKA_MYCTU    Mass: 23933    Score: 18     Expect: 55  Queries matched: 2

	 
	Trk system potassium uptake protein trkA OS=Mycobacterium tuberculosis GN=trkA PE=3 SV=1


	      
	ALF_MYCBO    Mass: 36522    Score: 16     Expect: 76  Queries matched: 2

	 
	Fructose-bisphosphate aldolase OS=Mycobacterium bovis GN=fba PE=3 SV=1


	      
	ALF_MYCTU    Mass: 36522    Score: 16     Expect: 76  Queries matched: 2

	 
	Fructose-bisphosphate aldolase OS=Mycobacterium tuberculosis GN=fba PE=3 SV=1




	3.    
	VIRS_MYCTU    Mass: 37765    Score: 25     Expect: 11  Queries matched: 4

	 
	Putative virulence-regulating 38 kDa protein OS=Mycobacterium tuberculosis GN=virS PE=4 SV=2


	      
	RL10_MYCBO    Mass: 18467    Score: 16     Expect: 93  Queries matched: 2

	 
	50S ribosomal protein L10 OS=Mycobacterium bovis GN=rplJ PE=3 SV=1


	      
	RL10_MYCBP    Mass: 18467    Score: 16     Expect: 93  Queries matched: 2

	 
	50S ribosomal protein L10 OS=Mycobacterium bovis (strain BCG / Pasteur 1173P2) GN=rplJ PE=3 SV=1


	      
	RL10_MYCTA    Mass: 18467    Score: 16     Expect: 93  Queries matched: 2

	 
	50S ribosomal protein L10 OS=Mycobacterium tuberculosis (strain ATCC 25177 / H37Ra) GN=rplJ PE=3 SV=1


	      
	RL10_MYCTU    Mass: 18467    Score: 16     Expect: 93  Queries matched: 2

	 
	50S ribosomal protein L10 OS=Mycobacterium tuberculosis GN=rplJ PE=3 SV=1




	4.    
	Y2308_MYCTU    Mass: 26672    Score: 25     Expect: 11  Queries matched: 3

	 
	Uncharacterized protein Rv2308/MT2366 OS=Mycobacterium tuberculosis GN=Rv2308 PE=4 SV=1




	5.    
	Y479_MYCTU    Mass: 37025    Score: 21     Expect: 26  Queries matched: 2

	 
	Uncharacterized protein Rv0479c/MT0497 OS=Mycobacterium tuberculosis GN=Rv0479c PE=4 SV=1


	      
	Y489_MYCBO    Mass: 37025    Score: 21     Expect: 26  Queries matched: 2

	 
	Uncharacterized protein Mb0489c OS=Mycobacterium bovis GN=Mb0489c PE=4 SV=1


	      
	ATPL_MYCBO    Mass: 8050     Score: 16     Expect: 93  Queries matched: 1

	 
	ATP synthase C chain OS=Mycobacterium bovis GN=atpE PE=3 SV=1


	      
	ATPL_MYCTU    Mass: 8050     Score: 16     Expect: 93  Queries matched: 1

	 
	ATP synthase C chain OS=Mycobacterium tuberculosis GN=atpE PE=3 SV=1


Protein View of top most hit
Match to: TRUA_MYCBO Score: 60 Expect: 0.0037
tRNA pseudouridine synthase A OS=Mycobacterium bovis GN=truA PE=3 SV=1
Nominal mass (Mr): 32600; Calculated pI value: 9.98
NCBI BLAST search of TRUA_MYCBO against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mycobacterium bovis
Cleavage by Trypsin: cuts C-term side of KR unless next residue is P

Number of mass values searched: 15
Number of mass values matched: 7
Sequence Coverage: 34%
Matched peptides shown in Bold Red
     1 MSLTRRPPKS PPQRPPRISG VVRLRLDIAY DGTDFAGWAA QVGQRTVAGD 
    51 LDAALTTIFR TPVRLRAAGR TDAGVHASGQ VAHVDVPADA LPNAYPRAGH 

   101 VGDPEFLPLL RRLGRFLPAD VRILDITRAP AGFDARFSAL RRHYVYRLST 

   151 APYGVEPQQA RYITAWPREL DLDAMTAASR DLMGLHDFAA FCRHREGATT 

   201 IRDLQRLDWS RAGTLVTAHV TADAFCWSMV RSLVGALLAV GEHRRATTWC 

   251 RELLTATGRS SDFAVAPAHG LTLIQVDYPP DDQLASRNLV TRDVRSG







