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1 Installation

1.1 Installation requirements

Hardware requirements

2 GB or higher recommended memory
Software requirements

Windows 7 or above

microsoft .NET Framework 4.5 or above

Xcalibur (2.1 or above) or MSFileReader

1.2 Installation steps

The Windows setup package of pTop can be downloaded from the website http://pfind.ict.ac.cn.
Before installation, please fill in a registered table and send it to rxsun@ict.ac.cn to get a

registration key.

The pTop setup package includes not only pTop, but also pXtract, pParseTD, pConfig and pLabel.
pXtract creates MS1 and MS2 input files directly from Thermo Scientific RAW LC-MS/MS data files.
pParseTD converts the MS1 and MS2 files to MGF files, in which detecting the relative accurate
mono mass of the precursors and deconvoluting and deisotoping the MS/MS. pConfig is a tool
that can add or change the basic configurations, such as amino acids, modifications. pLabel is a
spectra labeling tool that can visualize the global- and local-view proteoform-spectrum matches,
given the results of pTop or any other search engines. pLabel can label both CID and ETD spectra,
and implement the manual de novo sequencing.

To install pTop on windows, the following simple steps are needed.

Step 1: Select the installer language (Figure 1). Now it only supports English and Chinese
(Simplified).

-
Installer Language

m Flease select a language.

|Engiish

Figure 1. Installer language

Step2: Click Next to start the setup (Figure 2).
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Ly pTop 1.0.4 Setup [ =

Welcome to the pTop 1.0.4 Setup
Wizard

This wizard will guide you through the installation of pTop
1.0.4.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

Mext = ] | Cancel

Figure 2. Welcome to the setup wizard

Step 3: Choose the install Location (Figure 3). And D drive disk is recommended.

(i pTop 1.0.4 Setup E=1 |t S|

Choosze Install Location
Choose the folder in which to install pTop 1.0.4. m

Setup will install pTop 1.0.4 in the following folder. To install in a different folder, dick Browse
and select another folder. Clidk Install to start the installation.

Destination Folder

D:\Program Files (x36)\pTop Browse. ..

Space reguired: 31.7MB
Space available: 15,5GE

< Back H Install ] | Cancel

Figure 3. Choose install location

Step 4: Just wait a few seconds, the Installation will be finished (Figure 4).
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Installing
Please wait while pTop 1.0.4is being installed. m

Extract: mfc100u.dll
- ™

Extract: PdfSharp. ¥ps.dll... 100% -
Extract: PdfSharp.dl... 100%

[ Extract: ResultParser.dl... 100%%

Extract: ¥Xceed, Wpf. Toolkit.dll... 100%

Extract: aa.ini... 100%

Extract: contaminant. fasta... 100%

Extract: db.ini

Extract: element.ini... 100%

Extract: mfc100.dl... 100%

Extract: mfc100u.dll il

m

Figure 4. Installing
Finally, you can check the box of run pTop and then click Finish to start pTop (Figure 5).

(i pTop 1.0.4 Setup E=1 s

Completing the pTop 1.0.4 Setup
Wizard

pTop 1.0.4 has been installed on your computer,

Click Finish to close this wizard,

Figure 5. Installation finished



2 Activation

All users are required to go through a software activation process in order to use pTop1.0. A
license wizard will appear to guide users through the activation process the first time pTop1.0 is

launched.

F License Dialog I ﬁ

User Name: Your Mame

Institute/Company Name  ygyr Institute/Company

Country: China -
|| .

Email address: youremail @yourcompamd.com

Activation Code: 4072B3B355AD2EBR90FCDBEICCEAS

Send Email | [ Copy to Clipboard

Figure 6 license wizard

Please carefully fill in the user information required to get the license file on the computer
that will be running pTop1.0. Your information will be useful for developers and will be strictly

confidential. Thank you.

If you've already installed Microsoft Outlook, and the email address you just filled in is
registered in your Outlook, then just click “Send Email”; Otherwise, click “Copy to Clipboard”,
then your information is copied to the clipboard, what you need to do is paste the registration

information into the body of your email and send it to ptop@ict.ac.cn.

[ S

Please paste (Ctrl+V) the registration information into the body of your
e-mail and send it to ptop@ict.ac.cn.

"=

Figure 7 operation tips

Then you will get the license file. Put the license file pTop.license in the bin directory of your



installation directory, and you will be able to launch pTop1.0 successfully.
Important

Once the computer hardware upgraded, the license file also need to be updated.

3 Usage

3.1 Startup GUI

Double click the icon m then pTop will start up. You will see the main dialog window of
pTop (Figure 8).

T pTop. ==

File Options Help

EHME

MS Data Identification Summary

MS Data Format :  [RAW -

MS Instrument : HCD A

Data File List

Files Size

~) Data Extraction
Precursors Detection
Isolation Width : 10 Mixture Spectra
Deconvalution
Maximum Charge 30 M/Z Tolerance : 20 ppm
Maximum Mass : 50000 S/N Ratio : 1.5
Place of Decimal
@ Output
Sava Report

E————————————————————
Figure 8. Main dialog window of pTop
3.2 Setting common parameters

The common parameters are listed in the ‘MS Data’ panel and the ‘Identification’ panel. How to
set the common parameters will be detailed introduced as follows.

3.2.1 Spectra

The important parameters of the input spectra data are ‘MS Data Format’, ‘MS Instrument’ and
‘Data File List’. (Figure 9)



MS Data Format
Following formats are supported by pTop: RAW, MGF and PF.
MS Instrument

Instrument determines which fragment ion series will be used for scoring. Now HCD, CID, ETD
and UVPD are supported.

Data File List

Click Add to put the paths of input files in the list, the path or folder containing the tandem mass
spectra.

File Options Help

2HyE

MS Data Identification Summary
MS Data Fermat : | RAW -

MS Instrument :

Data File List

Size
E:\workspace\Data\Histone\PASSO0070\2DLC_H4.raw 261.964MB

|

Delete

Clear

1 File(s), 262.144 MB

~) Data Extraction

Precursors Detection

Isolation Width : 10 Mixture Spectra
Deconvolution
Maximum Charge 30 M/Z Tolerance : 20 ppm
Maximum Mass : 50000 S/N Ratio : 1.5
Place of Decimal
iz : (T mtensity : [L ] .
@ Output
Save Report,

Figure 9. MS Data panel

3.2.2 Database and Mass Tolerance

For the first time you use a database, you should click ‘Customize Database...” (Figure 10) to add
and open the FASTA file (Figure 11). Then the database you choose will appear in the select box
of database, and it will be directed chose in your subsequent search.

The precursor and fragment mass tolerance could be modified to fit the input data sets.
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File Options Help
BERD

~) Database Search

Database :

Fragment Tolerance : £

Max Modify Position : 33

Add Modification

Acetyl[AnyN-term] =
Acetyl[K
Acetyl[ProteinN-term] H
Amidated[AnyC-tarm]
Amidated[ProteinC-term]
Ammania-loss[AnyN-tarmC]
Biotin[AnyN-term]
Biotin[K]
C+12[AnyN-term]
Carbamidomethyl[C]
Carbamyl[AnyN-term]
Carbamyl[K]
Carboxymnethyl[C]
Cation_Na[AnyC-term]

3l Na[D]

Fixed

Variable

tinn miafl

[C] Display All

~) Result Filter

FDR= 1 %

- @ Output

1 raw

Figure 10. Choose the database

-

8 pConfig = &

Tool

Databases

MName Path

,
Database Information u

MName: human_histones

Path: Ef\workspace\\Data\database\human_histones.fasta ‘
[7] Add contaminant

Mote: Please input a target-only database. pTop will generate the target-decoy database automatically.

- ance

Figure 11. Add a new database



3.2.3 Modifications

pTop supports two types of modifications. Fixed modifications are applied universally, to every
instance of the specified residues or terminus. Variable modifications are those which may or
may not be present. A search with many variable modifications can take a much longer time than
the same search with fixed modifications. The left or right arrows mean add or delete the fixed or
variable modifications to the fixed and variable boxes. And you can choose the ‘Max Modify
Position’ to set the maximum variable modifications allowed on each protein in the search.
(Figure 12)

The modifications on the right side are those common ones. You can check the box of ‘display all’
to show all the modifications in the modification.ini file. If you still cannot find the modifications
you have to add, please click ‘Edit...” to add your modifications.

File Options Help
=1l 2

~) Database Search

Database : [human_histones =

Precursor Tolerance : % 2.2 Da
Fragment Tolerance : = 20 ppm

Max Modify Position : 33

Add Modification

Ala->Trp[A] .
Ala->Tyr[A] |2
Alz->val[a] m
Alza->Xle[A]

Amidated[AnyC-term]
Amidated[ProteinC-term]
Amidine[AnyN-term]

Amidine[K]

Amidino[C]

Amina[Y]

Ammonia-loss[AnyN-termC]
Ammonia-loss[N]
Ammoniza-loss[ProteinN-terms]
Ammonia-loss[ProteinN-termT]
Ammonium[AnyC-term] -

H]iDisplay All Edit...

Fixed

Acetyl[AnyN-term]
Acetyl[K]

B Phospho[S]
Variable | phospho[T]
PhospholY]

¥ [

~) Result Filter

FDR=< 1 %

@ Output

Save Report

Figure 12. Select modifications

To add a modification, you have to type in the name, choose its composition and then the mono
mass will be calculated automated. You also have to choose the positions that it might occur. And
then type in the neutral loss of the modification if it have, and do nothing if not. (Figure 13)

If you choose the ‘Common’ box, the modification you add will appear in the modification list

even if the ‘Display All’ box in not checked.



pConfig = 22

Tool .
- - Modification Information &

Modifications

Search... Name: |
Name Mass  Comp Composition: n
2-dimethylsuccinyl[C] 144,042 H(8)C( -
2-monomethylsuccinyl[C]  130.02€ H(B)C( Mass: =
2-nitrobenzyl[¥] 135.032 H(5)C(]

2-succinyl[C] 116.01C H@4)C(

2HPGIR] 282052 H(10)Q Pasition:
3-deoxyglucosone[R] 144,042 H(8)C(

3-phosphoglyceryl[K] 167.982 H(3)C(

3sulfolAnyN-term] 183.983 HA)C(] Sites:

4-ONE+Delta_H(-2)O(-1)[C] 136.08¢ H(12)d

4-0ONE+Delta_H(-2)O(-1)[H] 136.088 H(12)J Neutral Loss:

4-ONE+Delta_H(-2)O(-1)[K] 136.08¢ H(12)d

4-0ONE[C] 154.09¢ H(14)C

A-ONE[H] 154.09€ H(14)Q Is Common: Comman

4-ONE[K] 154.09¢ H(14)C

aAcAllylGal[C] 372.142 H(24)C

ADP-Ribosyl[C] 541.061 H(21)0

ADP-Ribosyl[D] 541.061 H21)C

ADP-Ribosyl[E] 541.061 H(21)Ct=eyrerey e 4
ADP-Ribosyl[K] 541.061 H(21)C(15)N(5)0(12)P(2) NORMAL K False
ADP-Ribosyl[N] 541.061 H(21)C(15)N(5)O(13)P(2) NORMAL N False
AND.BikacdiR]l 541081 H211CA SINSIN 21021 MOBRAAL 2 Eal

Delete Save

Figure 13. Add a custom modification

3.3 RunpTop

In the summary panel, you can see all the configuration information. And the red rows stand for
those you must fill in but you haven’t and the green rows mean you did not fill in while it does
not matter. After check all the settings in the summary panel, you can click ‘Start’ to run pTop.
(Figure 14)
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File Options Help
CERbE [
MS Data Identification
H oy = R
(~) MS Data =
Property Value
Format RAW
Instrument HCD
Data File List E:\workspace\Data\Histone\PASS00070\2DLC_H4.raw
Isolation Width 10
Mixture Spectra True
Model svm
Max Charge 30
M/Z Tolerance 20
Max Mass 50000
5/N Ratio 15
Decimal Places of M/Z. 5
Decimal Places of Intensity 1
() b
Property Value
Database human_histones
Precursor Tolerance 2.2 Da
Fragment Tolerance +20 ppm
Max Modify Position 3
Acetyl[AnyN-term]
Acetyl[K]
Variable Modifications Phospho[S]
Phospho[T]
Phospho[Y]
FDR 1
- @ Output

Figure 14. Summary panel

When pTop is running, you can see the progress information in the ‘Output’ box. (Figure 15)

Gern w SN » & & T A . el )
File Options Help
BER [l
MS Data Identification
= =
~) MS Data -
Property Value
Format RAW
Instrument HCD
Data File List E:\workspace\Data\Histone\PASS00070\2DLC_H4.raw
Isolation Width 10
Mixture Spectra True
Model svm
Max Charge 30
M/Z Tolerance 20
Max Mass 50000
S/N Ratio 1.5
Decimal Places of M/Z 5
Decimal Places of Intensity 1
~) =
Property Value
Database human_histones
Precursor Tolerance 2.20a
Fragment Tolerance =20 ppm
Max Modify Position 3
Acetyl[AnyN-term]
Acetyl[K]
Varizble Modifications Phospho[S]
Phospho[T]
PhosphalY]
FDR. 1
: ’ : :. Sto U]
- @ OQutput
Save Report
[pParseTD] Loading MSI... =
[pPerseTD] Survey M3 scan number: 270
[pParseTD] Loading MS2...
[pParseTD] MS/MS scan nurber: 2698
[pParseTD] <Exporting CID-FT MS1>: 26% =

Figure 15. Run pTop



3.4 Results

In the same path of the input data, you can see a folder with the same name of MGF file. (Figure
16)

Ji % ) )@ )

2DLC H4_ | Z2DLC Hd.c 2DLC_H4, 2DLC_H4, 2DLC_H4.r 2DLC H4 _ 2DLC_H4_
CIDFT sv ms1 ms2 aw CIDFT.mgf CIDFT.pf

Figure 16. Output files

In the folder, there are 4 files for each search. They are .plabel, .cfg, filter.csv, query.txt and
summary.txt (Figure 17). And the finally identification reports are list in the filter.csv file (Figure
18), in the summary.txt file, you can find the overall results about the total MS/MS, the
identification rate for each input file. And plLabel could open the .plabel file to check the
identified proteoform-spectrum-matching (PSM) (Figure 19).

2DLC_H4  search_tas | search_tas | search_tas search_tas
CIDFT.pla k_2015042 k_2015042 k_2015042 k_2015042
bel 3204618.cf | 3204618 fi 3204618 q 3204618 s

s lter.csv uery. bt UmMmary....

L--.._ F
L__ Il

Figure 17. Output reports

4 c D E F L] 1 1 K L
I Charge State Precusor Nass Theory Mase Mass DIff Da Mass sur po Masber of Kacibed Peaks Score  Protein a0 Sequence
1z 1134242 11342, 4008 0,017 1.5 101 14978 IPT:IPT00453 hyl [E]: (16)4cetyl [E]: (S)acewyl [K];
12 11341.42 11542, 4004 0. 881 3 98 147,07 IF1:1F thyl [£] | (16)Acety] [£]. (0} Acetyl [Proteini-tern]
12 11300, 4 0.01 92 137,06 IPL:IF DDinethyl [K] . (5)acetyl [K]
12 11300, 4 0.0 @1 13604 IPI mumsms:ncxc:mm ‘_s)nm,.nm (207Methyl [K], (S)Acetyl [K]
iz 1134241 0,011 Bl SGE
12 11542, 41 0.009 8
12 11300, 4 0,009 =)
2 12 11300, 4 0.013 s Dinethyl (K],
.12.0.dta iz 11300, ¢ 0,014 &5 126,55 IPLIFLO0Y «SGRGK»GKCLG\ fZU)D‘n-x}r/l [€] (u!mxyl[Pm-mﬁ x:n]
2063, 2063, 12 0. dta 12 11300, 4 0,008 85  125.04 IPL:IF =thyl (€], (0)Acetyl [Proteinki-teral
1744,1744, 11, 0. dta i 1134241 0,012 84 124 g8 IPL:IPT00Y «%Rcicucxf Hzmn‘n»xml [E]; (16)acetyl [K]; (0)acetyl [ProteinN-tern]
2169, 2162, 12, 0. dta 12 11300, 4 0,01 85 123.81 IFI:IF vl (E] (0)acetyl [Proteink-tern]
1742.1742, 12, 0. dta 12 11341.43 0,573 85 12 81 IPL:1PLO04RG-SROKCCHELOI (20)DinethyL [£]  (16)AcetyL (K], (0)acety] [Protelni-tera]
2144, 2144, 12. 0. dta 12 -0, 981 81 123. 04 IPL:IP100453<SGROECGKGLE] (20)Dinethyl [K]; (0)Acetyl [Proteink-tera]
1853.1952, 11, 0. dta 1 ~0.007 80 120. 58 IPL:IPT00453: SREECGRGLE (20)Dinethyl (K] (0)acetyl [Proteinki-tera];
1854, 1854, 12, 1. dta 12 0,986 73 115. 39 IPT: IP100453< SSREECGRGLG] (16)Acetyl (K] (0} Acetyl [Proted
37.11. 0. dta 1 0.004 71 11644 IPI:IF CRCECGKELE! (28 Nethyl [R], (19} Methyl [R], (0)hcetyl [Frotelnii-tera],
1841, 1841, 12, 0. dta 12 11341, 42 0,984 77 . (12)Acetyl (K], (0)4cetyl [Proteink-ternl; 5.
1854, 1654, 12, 0. dta 12 11542, 41 0,008 7%  (Blacetyl [K], (0Acetyd [Proteisl-tern]
1893, 1693, 11, 0. dta 1 1134142 0,983 T S (1B)Acetyl (K] (0)acetyl [Proteink-tern];
3. 1693 11. 1. dta 1 11344 41 2,007 e (16)acetyl [K] . (0jacetyl [Proteinli-tern] |
.12.0.6ta 12 11300, 4 0,009 75 [E]. (5)acetyl [K)
11.0.da 1 11300, 38 0,008 s (D)aceryl [Proteini-tera]
2 12 11300, 4 0,006 2 _ (B)acetyl K]
2 13 11800, 38 0,002 7 (51acetyl[K]
2 1973 1673, 13 11300, 4 0 0,008 ke (M\mmm-w -tem);
2 1764, 1764 1 11341.42 11542, 4004 0,884 72 F C(18)Aeetyl (K], ( [Proteink-tera]
28 2DLC_B4. 1764, 1764, 11, L. dta 1 113444 11242, 4008 1,947 72 108,33 IPL:IPL00453¢ SSROECCHELEI (20)Dinethyl K] (18)Acetyl (K] m).\[z,ymmmnu tera] 3.

Figure 18. Identification list
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Figure 19. Matched MS/MS in pLabel

4 Contact information

E-mail: ptop@ict.ac.cn, rxsun@ict.ac.cn

Web: http://pfind.ict.ac.cn

Institute: Institute of Computing Technology, Chinese Academy of Sciences.
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Address: No. 6, Kexueyuan South Road, Zhongguancun, Haidian District, Beijing 100190, China
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