pScan User Guide

Introduction:

pScan is a flexible tool that helps biologists to preprocess protein sequence
databases in proteomics research. Besides the commonly used functions,
such as sequence pattern-matching, building decoy databases, and converting
protein sequence databases to peptide sequence databases, pScan also
supports querying and substituting of protein entries based on the regular
expression, creating customized databases, and conducting statistical
characterization of the databases. pScan can greatly help biologists to improve
the design of proteomics experiments and to facilitate the database search and
analysis by making full use of the information content contained in the
sequence databases.

FUNCTIONALITIES

Display, Query and Substitute Sequences:

pScan allows biologists to edit, query and substitute the accession ID, the
description information and the sequence for each entry in the FASTA file,
collectively or separately, which are based on various types of regular
expressions.

Create Customized Databases:

pScan can be used to create some customized databases, e.g., sub-species
databases, N- and C-terminal sequence databases, and target-decoy
databases with different decoy strategies, which are very helpful for peptide
identification in database search engines, such as pFind (http://pfind.ict.ac.cn),
SEQUEST and Mascot.

Conduct Statistical Characterization:

pScan also supports the statistical characterization of the protein sequence
databases, for example, the ratio of digested peptides with a specific amino
acid to all peptide sequences, the ratio of digested peptides with special
modification patterns (e.g., ‘NXS/T/C’ in glycosylation and ‘S/T/Y’ in
phosphorylation) to all peptide sequences, and the distribution of mass values
of all peptides (with or without modifications) obtained from digestion of the
proteins.



Display, Query and Substitute Sequences

Displaying protein’s detail information (accession ID, the description
information and the sequence for each entry in the FASTA file), collectively or
separately, counting proteins and mass calculating of sequence are performed
in pScan.

s pScan @

Path:  [I:\databasedipi HUMAN, 3,55, fasta | fasta ~| [ OpenFie |
Display |Quer\,r Protein || Substitute | Create | Statistical |

| D &C P The detail infarmation of the selected protein:

|0 IPL:IPIO0DOO00YL 2| SWISS-PROT: 095793-1[ TR — T ;

1 IPL:IPIO0OOONNS. 1 [SWISS-PROT:POL1 11| TRE., ACH [IPLIPINODNNT. 1 [TREMBL: Q16191 |
| 2 IPL:IPI0000000G. 1| SWISS-PROT:FO1 1 12|ENSE o .

3 TPL:IPIOONNNNL 2, 4| SWISS-PROT: QEXR72-1]E. ¢ | Tax_Id=8606 Gene_Symhol=- Orf1 &' ko PD- '
| 4 IPL:IPIO00000L 3, 1 [SWISS-PROT: 06091 1| TRE. ECGR/TP protein |
|5 IPT:IPI0000001S. 2| SWISS-PROT: Q031 70| TRE. |
| & IFL:IPIO000ONL 7. 1| TREMBL: 16191 =
| ; ig;igiggggggg?:éllggmgtﬁf‘lﬁ 5: | MGLGAGRPDANSDAPRLRLGHDPCGRAPFPSPSARASFR. |
I IFT:IPI000000Z3. 4|SWISS-PROT: P1ESO7 | TRE ., HEEAACRAT R
| 10 IPL:IPI00000024, 2| SWIS5-PROT: Q081 74-1| TR
| 11 IPL:IPIO00OONZE. 5| SWISS-PROT: Q96MES-1]T.
| 12 IPL:IPIO00OONZF . 2| SWISS-PROT:P1ES09| TRE. .
| 13 IFT:IPI00000030. 1| SWISS-PROT: Q147381 [ TR
| 14 IPL:IPI00000033. 4| SWISS-PROT: P42568| TRE.
| 15 IPL:IPIO00OONES, 1 |SWISS-PROT: QIBNES|H-TN
| 18 IPL:IPIO0OOO04 1, 1[SWISS-PROT:PEZ745 | TRE. .

17 IFT:IPI00000044. 1|SWISS-PROT:POL1Z7| TRE.,
| 18 IFL:IPIO00OO04S. 1| SWISS-PROT:PLES10-1] TR,

19 IPL:IPIO000O04E, 1| SWISS-PROT: Q9H478|H-IN
| z0 IPL:IPI00000047. 2| SWISS-PROT: QS TGY1-2|E.
| 21 IFT:IPI00000048, 2| SWISS-PROT: QMY L [ENS. |
| 22 IPL:IPI00000043, 3| TREMEL: AENLI6| ENSEMEL: z & |
| 23 IPL:IPIO0DOONS T 4|SWISS-PROT : O60925| TRE. | Bl |

24 IFL:IPI000000ST. 1 [SWISS-PROT: Q14746| TRE. !
| 25 TPLIFI0N00N0SE. 1| SWISS-PROT:060928| TRE. Length af Sequsnce: ! 55|
| 26 IPL:IPIOODOO0SS, 2| TREMEL: 014748, 0 16393|E s —
| 27 IPL:IPIODO000G0, 1 [ENSEMEL:ENSPOODDO3ELL. s Mona v | | 5681871500
I =1 TAT:. TATOAOOTTTN 1 |CllJTFC AFST A 20 ThRE —| . 1 - 1
& | 2l | Protein ID:| & | Search By I0: | 6 |
Total Prokein Mum: 75554

Fig. 1.



Querying species-specific proteins, restricted to the conditions of the
accession ID, the description information, the sequence, the length range of
sequence, and the mass range of sequence, collectively or separately.

s pScan @

T 1 1
Path:  [I)\database\ipi HUMAN,v3,55 fasta | (fasta ~ | | Open File
Display | Query Protein | Substitute | Create | Statistical |

Result:
Query Conditions T 1
: I AC i
AC(ACzession mumber): 0 IPI:IFI00000001. 2 |SHISS-FROT:095793-1]. . —
T 1 IFI:IFI0000000S, 1 |SKISS-PROT FO1111 |TR.
L z TFT: IFTIO0000006. 1 [SKISS-PROT:POL11Z [EN.
3 IPT:TFIO0000012. 4 |SWISS-PROT :QEXETZ-1 .
4 IFI:IFI00000013, 1 |SKISS-FROT 080911 |TR.
IF (DEseription) g IFI:IFI00000015. 2 |SHISS—FROT QOS1T0 |TR.
) B IFT: IFI0000001T. 1 |TREMEL: Q16191
. T IFT: IFI00000020. 1 [TREMEL: Q16192
! 9 IFI:IFI00000023, 4 |SKISS-PROT 18507 |TE.
10 IFT:IFI00000024. 2 |SHISS—FROT ROG1T4-1 |,
11 IPT: TFIO0000026. 5 |SHISS-FROT :QIBNES-1 |.
30 (SeQuence Datal: iz IFT: IFTO000002T. 2 |SWISS-FROT : F18503 |TE.
) 13 IPI:IFI00000030. 1 |SHISS-FROT R14738-1].
[“m | 14 IFI:IFI00000033. 4 |SKISS-PROT : F42568 |TR.
: ! 15 IPT: TFI00000035. 1 |SWISS-FROT :QOEYES [H-.
16 IFT:IFIO0000041 . 1 [SKISS-FROT : PRET4S |TR.
17 IFI:IFI00000044. 1 [SKISS-FROT:FO1127 |TE.
) . 18 IFI:IFI00000045, 1 |SKISS-PROT F18510-1].
Length Range: | | 2===33 [ I 19 IFT: IFI00000046. 1 [SKISS-PROT : Q4TS [H-. .
L ! L I 20 IPT: TFIO000004T. 2 |SWISS-PROT :QSTGYL-2 |.
21 IPI:IFI0000004E. 2 |SHISS-FROT :QaNyT1 |EX.
22 IFI:IFI00000049. 3 |TREMEL: ASWLIE |ENSEME.
23 IFT: IFI00000051. 4 |SKISS-FROT : 0R092S |TE.
~ 74 IPI:TPIO00000ST. 1 |SWISS-FROT: Q14746 |TR.
Mass Ranze: |0 [P [ 25 IFI:IFI00000053. 1 [SKISS-PROT ;080928 |TE.
1 L 26 IFI:IFI00000059, 2 |TREMEL: Q14745 Q16393
27 IFT: IFTI00000060, 1 [ERSEMEL: ERSPOOOO0361 .
b IFT: IFIO000007T0. 1 |SWISS-PROT: POL130|TE.
29 IFI:IFI000000TE. 1 [SKISS-PROT FO1133|TR. . |
30 IPL:IFI00000OTS. 3 [SWISS-PROT FOLIST|TR. o |
[E: | ¥
Totdl tn: SO0 000d

Fig. 2. To calculate the number of proteins that begin with the amino acid of ‘M’,
biologists can use the regular expression “*M’ to search by pScan.



Substituting protein’s detail information (accession ID, the description
information and the sequence for each entry in the FASTA file), collectively or
separately.

s pScan E|

Path: |I\databasehipi HUMAN.v3.55 fasta Iifasta v| [ OpenFile |

| Display | Query Protein | Substitute | create | Statistical |

Substitute Protein Information (Regnlar Expression

Find AC: i |

Substitute hs: | !

Find DE: | |
Substitute file successfully!
Substitute A= | WE |
Find 50 [ () @Tie) |
Substitute As: |J’$2$3 |
Total Wan: £0904/7 5554

Fig. 3. The character ‘N’ in the glycosylation sequon ‘NXS/T/C’ is substituted
as ‘J’ by submitting the old pattern ‘N*(S|T|C)’ and the new pattern ‘J*(S|T|C)’
to pScan, which is a commonly used method for mass spectral identification of
N-linked glycopeptides.



Create Customized Databases

pScan can be used to create, sub-species databases, N- and C-terminal
sequence databases, and target-decoy databases with different decoy
strategies.

s pScan @

Path:  [I:\databasedipi HUMAN, 3,55, fasta | fasta ~| [ OpenFie |

| Display | Query Protein | Substitute | Create | Statistical |

Target Rawerzad
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Fig. 4.



Conduct Statistical Characterization

Currently, pScan supports the statistical characterization of

the ratio of digested peptides with a specific amino acid to all peptide
sequences,

the ratio of digested peptides with special modification patterns (e.g.,
‘NXS/T/C’ in glycosylation and ‘S/T/Y’ in phosphorylation) to all peptide
sequences,

and the distribution of mass values of all peptides (with or without
modifications) obtained from digestion of the proteins.

Path: | |§fasta ~| | OpenFle |

Display- Query Protein | Substitute | Create | Statistical |

Create peptides
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