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1. Requirements
1) Computing system
pChem search requires a computer with recommended configuration as
follows:
> Microsoft Windows 64-bit
> Intel Core i7/i9/Xeon Processor
> 32GB of RAM or more

Note: plon v1.0 is NOT supported by non-Windows operating systems
(incl. MacOS, Linux and so on).

2) MS Data
> Data dependent acquisition (DDA) with BOTH MS1 and MS/MS
spectra recorded in the High-Resolution mode

Note: 1) For automatic performance assessment of chemoproteomic probes, it
is recommended to acquire MS data from probe-labeled samples with DMP-tag.

2. Download

1) plon can be freely downloaded from the website:
http://pfind.org/software/pChem/index.html



http://pfind.org/software/pChem/index.html

pFind Studio: a computational solution for mass spectrometry-based
proteomics
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Introduction

Chemical probe coupled with mass spectrometry (MS)-based proteomics, herein termed chemoproteomics, offers versatile toals to globally
profile protein features and to systematically interrogate the mode of action of small molecules in a native biclogical system. Nonetheless,
development of an efficient and selective probe for chemoproteomics can still be challenging. Besides, it is also diffieult to unbiasedly assess
its chemoselectivity at a proteome-wide scale. Here we present pChem, a modification-centric blind search and summarization tool to provide
a pipeline for rapid and unbiased assessing of the performance of ABPP and metabolic labeling probes. This pipeline starts experimentally by
isotopic coding of PDMs, which can be automatically recognized, paired, and accurately reported by pChem, further allowing users to score

the profiling efficiency, modification-homogeneity and proteome-wide residue selectivity of a chemoproteomic probe.
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pChem: a modification-centric assessment tool for performance of chemoproteomic probes.
Ji-Xiang He*, Zheng-Cong Fei*, Ling Fu, Cai-Ping Tian, Fu-Chu He, Hao Chi, Jing Yang.
Nat Chem Biol (2022).
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Downloads

plon is currently available for free use.

Notice: Sep. 29, 2024 - The functionality of pChem 1.1 is also fully supported in this version. Click to download.

For source eode, please refer to github.

For detailed usage, please refer to user gunide.

pChem version 1.1 is currently free to use.

Notice: Jan. 10, 2023 - If you are using a version prior to this date, please re-download the pChem software in time. The expiration date is

set on Jan. 10, 2026.



2) Click to download, download the RAR compressed file.

plon.rar

3) Un-zip the “plon.rar” package into a specified file folder (e.g., Local disk F).
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3. Configuration

1) Double click plon to open the mainfolder.

> LEEEEN > B (F) > plon >

B ® W Nixrr =zE- -

&% : e sy
bin 2024/9/28 15:44 %
Protein_seq_database 2024/9/26 9:16 14
result 2024/9/26 9:19 14

‘ @ pChem.cfg 2024/9/26 9:20 Con
'.'a pchem.exe 2024/9/28 17:19 W A

2) Open configuration file “pChem.cfg” using a text editor, e.g., Microsoft
Notepad or Notepad++ (https://notepad-plus.en.softonic.com/).

3) Setting “pChem.cfg”.
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# PChem general parameter settings

4 Path to the output file

output_path=F:\pIon\result

# Path to the protein sequence database
fasta path=F:\plon\Protein seq database\Homo sapiens uniprot canonical 20395 entries 20210516.fasta

f Format of MS data, RAW or MZML
msmstype=RAW

# The number and path of MS data
msmsnum=1
msmspathl=G:\pChem_ion-2023-4\pChem-main\20230720\HFX_YangJing_HeJiXiang TPM_ 20230701 _F1_Rl.raw

# Type of MS dissociation method
activation type=HCD-FIMS

# Usage of open search (True/ False), against Unimod, the common modification can be set if not
open_flag=False

common_modification number=2

common_modification list=Carbamidomethyl[C];Oxidation[M];

# Mass range of unknown modification (Da)
min_mass_modification=200
max _mass modification=1000

# Isotopic pairs of mass shifts with PS5Ms less than X% of that of overall PDMs were neglected
filter frequency=5

# If consider the N-side or C-side for amino acid localization (True or False)
side_position=True

# P-value threshold enabling confident amino acid localization
p value threshold=0.001

$# If report the statistical information (True or False)
report statistics=True

FHHHH A R I I R R
# If isotope coding is adopted to facilitate the discovery of unknown modifications (True or False)
isotope_labeling=False

# Mass tolerance of the mass shift between light isotope and heavy isotope
mass_of diff diff=6.020132

# Isotopic mass difference within empirically defined tolerance(Da)
mass diff diff range=0.005

FRASRHA R4 P I R
# If ion labeling is adopted to facilitate the discovery of unknown modifications (True or False)
ion_labeling=True

§ One charge mass of ion, it is recommended to keep at least three decimal places
ion mass=126.128

# In the 0-1 range, the higher the score, the stricter the filtering, and the recommended value is 0.7

ion_filter ratio=0.7

ion_close_search=False



General Note 1:
For the first-time users, custom settings are required for (1)-(5), (8) default
settings can be adopted for ®, @), ©-(14).
General Note 2:
All parameters (shown in red below) are case sensitive.
General Note 3:
The blank space should be avoided.

1. General Parameters Setting

@ # Path to the output file

output_path=F:\plon\result
Note: If the output file folder does not exist, an error will be reported.

(@ # Path to the protein sequence database

fasta_path=F:\plon\Protein_seq_database\Homo_sapiens_uniprot_canonic
al 20395 entries 20210516.fasta

Note: The protein *.fasta database databases of several commonly used
species (e.g., home sapiens) are included in the subfolder (named as
Protein_seq_database) of pChem. Note that the databases of other species
can be downloaded from Uniprot as described in Supporting Protocol 1.

PC » Local Disk (C:) » pChem » Protein_seq_database

~

[] Name Date modified Type
J Arabidopsis_thaliana_uniprot_canonical_16043_entries 20210516.fasta 5/17/2021 12:07 PM FASTA File
J Caenorhabditis_elegans_uniprot_canonical_4226_entries 20210516.fasta 5/17/2021 12:23 PM FASTA File
J Drosophila_melanogaster_uniprot_canonical_3632_entries_20210516.fasta 5/16/2021 11:44 PM FASTA File
J Escherichia_coli_uniprot_canonical 4518_entries_20210516.fasta 5/17/2021 12:15 PM FASTA File

J Homo_sapiens_uniprot_canonical 20395_entries_20210516.fasta 6/4/2021 9:23 PM FASTA File
J Mus_musculus_uniprot_canonical_17073_entries_20210516.fasta 5/17/2021 12:18 PM FASTA File
J Pseudomonas_syringae_uniprot_canonical_5431_entries_20210516.fasta 7/27/2021 9:56 PM FASTA File
J Rattus_norvegicus_uniprot_canonical_8126_entries_20210516.fasta 5/17/2021 12:22 PM FASTA File

® # Format of MS data (RAW or MZML)

msmstype=RAW
Note: Non-Thermo MS data need to be converted into mzML files before
pChem search. The users can refer to Supporting Protocol 2.

@ # The number and path of MS data



msmsnum=N

msmspath1=X:\XXX\XXX.raw
msmspath2=X:\XXX\XXX.raw
msmspathN=X:\XXX\XXX.raw

Note: The suffix of MS data files MUST be input.

Example:
msmsnum=1
msmspath1=G:\data\HFX_YangJing_HedJiXiang_IPM_20230701_F1_R1.raw

® # Type of MS dissociation method

activation_type=HCD-FTMS

illustration: default

Note: 1) plon and pChem v1.0 can NOT support MS data generated under
electron-transfer dissociation ETD, electron-transfer/higher-energy collision
dissociation EThcD, and the likes.

® # Usage of open search (True/ False) against Unimod, the common

modification can be set if not

open_flag=False

common_modification_number=2
common_modification_list=Carbamidomethyl[C];Oxidation[M];
illustration: default

Note: The names of common modifications should be the same as those
appeared in Unimod database. Specifically, you can refer to the
modification.ini file in the bin directory.

@ # Mass range of unknown modification (Da)

min_mass_modification=200

max_mass_modification=1000

illustration: default

Note: The PDMs generated from the use of bioorthogonal cleavable linkers
typically possess masses higher than 200 Da and less than 1000Da.

# Mass shifts with PSMs less than X% of that of overall PDMs were

neglected

filter_frequency=5

illustration: default

Note: This parameter can be set as 0 if one wants to retrieve all PDMs
including those with just a few PSMs.
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https://www.unimod.org/modifications_list.php

(@ # If consider the N- or C-termini for amino acid localization (True or False)

side_position=True
illustration: default

@ # P-value threshold enabling confident amino acid localization

p_value_ threshold=0.001
illustration: default

@D # if report the statistical information (True or False)
report_statistics=False
illustration: default

2. The parameter settings for pChem v1.0: if it is not in isotope mode, you
can set isotope labeling to False, and the remaining parameters are the
same as in the previous version

@ -1 # If isotope coding is adopted to facilitate the discovery of unknown
modifications (True or False)
Isotope_labeling=False
illustration: default
Note: Choose ‘False’, if pChem is adopted to search endogenous

modifications from probe-free and/or label-free protein samples, else, isotope
coding is adopted to facilitate the discovery of unknown
Modifications.

@@ -2 # Mass tolerance of the mass shift between light isotope and heavy
isotope

mass_of diff diff=6.020132
Troubleshooting: One needs to confirm this value being correctly input.

@) -3 # Isotopic mass difference within empirically defined tolerance (Da)
mass_diff_diff_range=0.005
illustration: default
Troubleshooting: If the pChem/plon search mis-identified the targeted
PDMs or even report nothing, one might want to loose the defined mass
tolerance (e.g., 0.01Da).

3. The parameter settings for plon: If ion labeling is adopted to facilitate the
discovery of unknown modifications

@-1 # If ion labeling is adopted to facilitate the discovery of unknown

modifications (True or False)
10



ion_labeling=True

@3-2 # One charge mass of ion, it is recommended to keep at least three
decimal places

ion_mass=126.128

@)-3 # In the 0-1 range, a higher score indicates stricter filtering, with a
recommended value of 0.7.

ion_filter_ratio=0.7
illustration: default

11



4. Run

Once all parameters have been set, double click “pChem.exe” A pchem.exe

to execute the programming. The message “Please press any key to
continue” means that program runs to completion.

Note: pChem search will generate several intermediate files in the main folder.
do NOT open those files during program running.

F:\plon\pchem.exe
Welcome to use pChem! (version 2.1)

Khkhkhkhkhkhhkkkkhkhkhkhkhkhkhkhkhkhhhhhhkhkhkhkhkhkhhhkhhhkhhkkkkk

7 pParse2.0 (x64) from pFind Studio \
/ Email : pfind@ict.ac.cn \
\ Website: http://pfind.ict.ac.cn /

B T e e T e T T

The license will 100-1-1

[pParse] <INFO> BEGIN PARAMETERS
[pParse] <INFO> 01: check_activationcenter = 1
[pParse] <INFO> 02: co-elute =1

[pParse] <INFO> - 03: cut_similiar_mono = 1
[pParse] <INFO> o4: datanum = 1

[pParse] <INFO> 05: datapathl = G:\pChem_ion-2023-4\pChem-main\20230720\HFX_YangJing_HeJiXiang_IPM_20230701_F1_R1.raw
[pParse] <INFO> 06: delete_msn = 0

[pParse] <INFO> 07: input_format = raw
[pParse] <INFO> - 08: intensity = 1

[pParse] <INFO> 09: ipv_file = IPV.txt
[pParse] <INFO> 10: isolation_width = 2.000000
[pParse] <INFO> - 11: logfilepath =

[pParse] <INFO> 12: m/z = 5

[pParse] <INFO> - 13: mars_model = 4

[pParse] <INFO> 14: mars_threshold = -0.340000
[pParse] <INFO> 15: mstol = 20.000000

[pParse] <INFO> - 16: mstolppm = 1

[pParse] <INFO> - 17: output_mgf = 1

[pParse] <INFO> - 18: output_msb = @

[pParse] <INFO> 19: output_pf =1

[pParse] <INFO> 20: outputpath = F:\pIon\result\source\

12
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5. Output

1) Double click “result’ file for searching results.

2) Double click “reporting summary’.

> IMEBRN > FINE(F) > plon > result >

N HeF ~ =55~ o
25 . X s
reporting_summary 2024/9/30 14:07 prg =
source 2024/9/30 13:15 Mgk

3) There are six major output documents.

distribution 2024/9/30 14:14 S
[ heat_map.pdf 2024/9/30 14:15 WPS PDF X4 18 KB
D pChem.summary 2024/9/30 14:.07 SUMMARY 3Z44& 2 KB
D pChem_ion_filter.summary 2024/9/30 14:15 SUMMARY 3244 1KB
[ pChem_mod ion_result.summary 2024/9/30 14:14 SUMMARY 324 195 KB
—| pChem_modification_score.txt 2024/9/30 14:14 ARSI 1KB
[} pChem without mod ion_result.summary 2024/9/30 14:11 SUMMARY 3244 12 KB

Note: Users are recommended to copy these output documents and paste
into another file. Otherwise, they can be covered by those generated from the
next search event.
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® pChem.summary

pChem.summary is a tab-delimited text file contains the details of every
candidate mass shifts identified by blind search.

[ pChem.summary

Rank  Modification  Accurate Mass (std, r-squared) Top1 Site | Probability | p-value  Others #PSM
i PFIND_DELTA_334 334.211936 (0.001863, 0.861375) C|0.873]|0.0000 N-SIDE(0.087, 0.0000); 4049/
2 PFIND_DELTA_348 348.227660 (0.001815, 0.858382) C|0.753]0.0000 N-SIDE(0.137, 0.0000); M(0.064, 0.0000); 299!
3 PFIND_DELTA 350 350.206903 (0.002114, 0.857968) C|0.475/0.0000 M(0.25, 0.0000); 160!
4 PFIND_DELTA 668 668.424422 (0.00255, 0.80155)  C|0.849|0.0000 106!

5 PFIND_DELTA_429 429.249373 (0.002699, 0.85648) (C|0.782]0.0000 78!

6 PFIND_DELTA 332 332.196307 (0.002333, 0.861815) N-SIDE|0.333|0.0001 330

74 PFIND_DELTA 366 366.203270 (0.003142, 0.854716) C|0.633|0.0000 304

8 PFIND_DELTA 376 376.221914 (0.00201, 0.852762) (C|0.538]|0.0000 N-SIDE(0.5, 0.0000); 26/

9 PFIND_DELTA 335 335.214659 (0.002066, 0.861158) C|0.684/0.0000 1N

10 PFIND_DELTA 481 481.280325 (0.001364, 0.863835) C€|0.875/0.0000 16!

1 PFIND_DELTA 286 286.211184 (0.000441, 0.872325) M|0.727|0.0000 11

12 PFIND_DELTA_349 349.232975 (0.003745, 0.858172) C|0.444]0.0001 9

13 PFIND_DELTA 239 239.129133 (0.00394, 0.83333)  N-SIDE|0.778|0.0000 9V

14 PFIND_DELTA 333 333.194963 (0.002314, 0.861597) C|0.625|0.0000 8V

15 PFIND_DELTA 317 317.185354 (0.002377, 0.865154) C|0.714]0.0000 v

16 PFIND_DELTA_362 362.243399 (0.00028, 0.855506) M|0.667|0.0001 6!

17 PFIND_DELTA 351 351.155199 (1.0, 0.848137) C|0.833|0.0000 N-SIDE(0.667, 0.0002); 6/

18 PFIND_DELTA 201 201.083955 (0.004766, 0.912972) M|0.6/0.0007 50

19 PFIND_DELTA_990 990.504416 (0.001566, 0.910115) N-SIDE|1.0/0.0007 5¢

20 PFIND_DELTA_247 247.117956 (0.000734, 0.81509) C|1.0]0.0003 3J

#PSM: The number of PSMs corresponding to modified peptides identified
by search engine.

Top1 site | Top1 Probability: The amino acid most likely to be modified with
the corresponding localization probability.

Others: Other amino acid sites that may also be labeled by probes and their
corresponding localization probability values.

® pChem_ion_filter.summary

pChem_ion_filter.summary is a tab-delimited text file contains the details of
every PDM.

[ pChem_ion _filter.summary

Rank Modification
1 PFIND DELTA 334

Accurate Mass (std, r-squared) Top1 Site | Probability | p-value  Others #PSM |
334.211936 (0.001863, 0.861375) C|0.873|0.0000 N-SIDE(0.087, 0.0000); 4049/

PDM: Probe-derived modifications

#PSM: The number of PSMs corresponding to modified peptides identified
by search engine.

Top1 site | Top1 Probability: The amino acid most likely to be modified with
the corresponding localization probability.
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Others: Other amino acid sites that may also be labeled by probes and their
corresponding localization probability values.

® pChem_mod_ion_result.summary &
pChem_without_mod_ion_result.summary
Stores detailed information about all diagnostic ions in both modified and
unmodified spectrum categories

| pChem_mod_ion_result.summary

Modification info for PFIND_DELTA 334:(PSM = 4049) (filtered PSM = 3603)(neighbor filtered PSM = 2742)|\
Top 300 characteristic ions in the PFIND_DELTA 334 spectra:!
Rank ion typeion count ion accuracy ion relative peak)
1 126.128 3601  126.128188 0.310392!

2 120.082 3066  120.081296 0.224466!

3 129.102 3434 129.102656 0.203585!

4 369.208 2315 369.207955 0.158162!

5 136.076 3332 136.076015 0.15778/

6 110.072 3359  110.071808 0.106872!

7 130.086 3125  130.086604 0.072734!

8 201.124 2680  201.123842 0.06852/

9 393.208 1322 393.20782 0.063615/

10 197.166 2496  197.165395 0.056649'

11 159.092 2107  159.091927 0.054452!

T2 17512 1675  175.119505 0.052852!

13 215.14 2025  215.139708 0.043908!

14 143118 2175  143.118128 0.039902!

15 199.18 1354  199.180539 0.039817!

16 157.134 1857  157.133865 0.039126!

17 173.128 1600  173.128606 0.038781!

18 185.166 1585  185.165482 0.036889!

19 1471141089  147.113209 0.035626'

[ pChem without mod ion result.summary

15

Top 300 characteristic ions in the unmodified spectra: (PSM: 76778)\
Rank ion typeion count ion accuracy ion relative peak/
1 120.082 70120 120.081292 0.314783/
2 129.102 73115 129.10266 0.260202)
3 136.076 72398 136.07603 0.200106
4 126.128 73949 126.128164 0.177484)
5 110.072 72595 110.071824 0.138366)
6 130.086 66916 130.08664 0.091424/)
7 201.124 60042 201.123831 0.086589/)
8 17512 36117 175.119487 0.079598/
9 159.092 50733 159.091952 0.062682
10 199.18 33608 199.1806 0.060605V
11 185.166 40054 185.16547 0.060537
12 215.14 47334 215.139678 0.058668\
i3 173.128 37689 173.12864 0.054464)
14 143.118 52514 143.118142 0.053285/
15 147114 26163 147.113201 0.052687V
16 157.134 45676 157.133858 0.05072/
17 183.15 47858 183.149721 0.049035
18 187.144 37573 187.144401 0.04799|
19 169.134 49242  169.133869 0.043881.
20 233.166 27740 233.165639 0.037374)



@ heat_map.pdf
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Horizontal coordinate: The Amass of each PDM
Longitudinal coordinate: The types of amino acids

Color gradient: The localization probability that the modification occurs at
each potential site.

Note: Those amino acids with p-value higher than p_value threshold (0.001 by
default) are considered mis-localized sites. As such, their localization probability
values are defined to be null. 2) For data generated from non-isotope-labeled or
non-ion-labeled samples, heatmap will NOT be provided.

16



PSM-level results

F:\plon\result\source\blind\pFind-Filtered.spectra

This file contains the PSM-level information regarding all possible
modifications on peptides.

Fle N Scan o it
HPX Yangling_HeliXiang_IPM 20230701 F1 R1.80136.80136.30.t
HEX Yangling HeliXiang 1PN 20220/01 F1 181355 81355 20 dta
HPX Yangping HeliXang 1PN 20230701 F1_R1.9065190651.30.dta
HEX Yangling HeliXiang IPM 20230701 F1 R1.8631286312 30.ta
1P Yongling eliXiang_IPM_20230701_F1_R179810.79810..0.dta
HPX Yangling HeliXiang IPM 20230701 F1 R1.3120831208 3.0 dta
HEX Yangling HeliXiang 1PM 20230701 F1 R19S117.95117.20dta
HPX Yangling_HeliXiang_IPM_20230701_F1 R1.79475.78475.3.0ta
HEX Yangling HeliXiang 1PN 20220/01 F1 RL/3117./9117 30 dta
1P angling eliXang 1PN 20230701 F1_R1.92566.92566.1.0.dta
HEX Yangling HeliXiang IPM_20230701 F1 R1.9235092350 3.0t
P Yangling HeliXiang 1PN 20230701 F1 R190141.90142.2.0.dta
HPX Yangling_HeliXiang IPM_20230701_F1_R1.96801 96801 20.dta

M 20230101 F1 RL6828 86826 2.0 dta

®

HPX Yangling_ HeliXiang_IPM_20230701 F1 R190153.90153 3.0t
X Yangling HeliXiang 1PM 20230701 F1 R1.9622.96223.2.0.dta
HPX Yangling_HeliXiang IPM_20230701_F1 R1.57024 57024 30.dta
HEX Yangling HefiXiang IPM 20230/01 F1 R1.3195/.31951 30 ta
|F1_R18SG65.55065.2.0 0t
HEX Yangling HeliXiang IPh 20230701 F1 R1.95426.9430 20 dta
1P Yangling eliXiang_1PM_20230701_F1_R1ETI0887300.2.0.dta
HPX Yangling HeliXiang IPM 20230701 F1 R117913.1791341.dta
HEX Yangling HeliXiang 1PM 20230701 F1 R175621.75831.30ta
HPX angling_HeliXiang IPM 20230701 F1 R149633 43633 20,0t
HEX Yangling HeliXiang 1PN 20220701 F1 1 18390,18390 20 dta
1P angling HcliXiang 1PN 20230701 F1_R1B124081240.30.dta
HEX Yangling HeliXiang IPM 20230701 F1 R1.72944.72544 3.0t
P Yangling eliXiag_1PM_20230701_F1_R195300.95109.0.0.dta
HPX Yangling HeliXiang IPM 20230701 F1 R1.82819.82819.20.dta
HEX Yangling HeliXiang 1PN 20230/01 F1 R16ST3.66413 20 dta
HPX angling_HeliXangIPM 20230701 F1_R1.9545498454 20 0t
HEX Yangling HeliXiang 1PN 20230701 F1 R183109.38409 20 dta
1D angling | cliXarig 1PN 20230701 F1_R100155.60155.10.dta
HPX Yangling HeliXiang IPM 20230701 F1 R1.62436.62436.20.dta
X Yangling HeliXiang 1PN 20230701 F1 R1.70332.70332.20.dta
HPX Yangling } mxunq 1PM_20230701_F1_R17TS4T0TS4703.0t
HEX Yangling HeliXia
1P Yonain e Xing 1PV 20350701 F1_RL91136 9113630t
HEX Yangling HeliXiang 1PN 20230701 F1 17320973249 30 dta
1P Yongling eliXiang_IPM_20230701_F1_R173425.73425.0.0.dta
HPX Yangling HeliXiang IPM 20230701 F1 R1.42151 42181 20.dta
HEX Yangling HeliXiang 1Ph 20230701 F1 R1AG16146161.20.dta
HPX angling_HeliXiang IPM_20230701_F1_R183169.83160.20.dta

HEX Yangling HeliXiang IPM 20230701 F1 196027 96027 3.0t
P Yangling eliXiag 1PM_20230701_F1_R197261.97263.2.0.dta
HPX Yangling HeliXiang IPM 20230701 F1 R1.9232092320 20 dta
HEX Yangling HeliXiang 1PN 20230701 F1 R1EG003 89003 3.0 dta
HPX angling_HeliXiang_IPM 20230701 F1_R159107 58107.20.dta
HEX Yangling HeliXiang 1PN 20230701 F1 R165458,65156 20 dta
1D angling eliXarig 1PN 20230701 F1_R156298.56200.2.0.dta
HPX Yangling HeliXiang IPM 20230701 F1 R1.21903.21903 20.dta
X Yangling HeliXiang 1PM 20230701 F1 R19877.96773.2.0.dta
HPX Yangling_HeliXiang_IPM_20230701 F1 R17341973419.3.0ta
HEX Yangling HeliXiang 1PN 20220/01 1 R1L9/4439/43 20 dta
HIX Nanling HoliXiana 190 21210701 F1 R1 73068 70602 0t

Charge Qovalue Sequence.

130
00651
as312
o010
21208
o117
70475
g
02565
92350
o013
95501
ssn2n
90435
75091
2100
o153
96223
7024

CalcMiy

281416053
o577 wraT>

Mass SHIExp-Calc)  Raw Score  Final Score_ Modifcation_ Speciicily _ ProteimPositions  Label _Targel/Decoy  MissCIvSites Others
o UEIGLOIGEGINGDVOVSTOTANR OSLAOSE OMOTO  SsEr  oTaee SolPOBGTONIVE HUMAN/  235KD/ 1 toet 2 2042 e
O IVSLOAGAKDELHIVEREANINYEC 22946102/ OOWMBY  ALASIG  1IM/Se-12 I )
0 LASIMNLGMSSSINGQGAT \sALssAsrsslNoslrmusk 404050770 0022600 3674 1509640 12 SPPAI2ASMATRI HUMAN)  5TRG 11 o
0 LHEEEIQELOAQIQEQHVQID I2B0MI13 0019998 A0GIET2 19205312 3 sp\r‘asmu\thﬁuuw/ 26k0/ 1l e
O TCIVOAT TV NAGL AT PNAK 71600 0014116 10607 2070912 3 GBI MANY  15IRAT 1] 6
0 LAADEDDDDODEEODDEDDDDODFODEEAEEKAPVK 4246550379 0019900 3826992 25M2e-12 3 pPOGTASNPMLHUMANY  157KS/1] @
0 ILAMALIGHNGDAMSLIVAKQIVSAFSK 2047515838 001897 40220500 A23135e-12 3 plQUIZISIM HUMANY  250R1/1 targel O
0 KEEQEVOATLESEEVDL £ Tt 3 splQOB2NIDHXO HUMAN/  15TRA/ il @
O KEEQEVQATLESEEVDLNAGLHGNWIL 600 DOISEI6  3L2NN12  1/risserlt 3 splaus2n DS H ] e
0 OVATMMODTAVTGTDGTONSGEDONONTUIR — ABB1o0a1  0azz2ks — sawats  1otos 1 3 spPIIOONRCCS IUMANS 4RIV 1] e
0 SMIEAFQQQUDDHFLFDKPVSPLLLASGMAR 3603762014 0020542 42741930 19115Se-11  300widationlM;3  splP12277IKCRE HUMAN/  177KD/ 088547 100
0 VIHDNFGVEGIMTTVHATATOK 2611354726 0O0TIAN 42504578 200006e-11  T30xdalionM3  splPOMOGIGI HUMAN/ I2KT/10]  taget 0 340828
0 VHTVEDYQANDAEWNILYDKLEK 2691446035 0010069 36410365 302266011 P A oV et 1 ass
0 VSDSSAQYPWDHEFDAVVGAGGAGLR 291553212 013048 3306652 330260 SpIPIOASDRA HUMANY 46K/ 1| target 0
0 VIHDNFGIVEGUMTTVHATATOK 2611354725 0013048 42248081  382606e 11 \!ux\dmon[M], spIPOS40GIGIP HUMAN/162KT/ 10| target O
O LPIGIVGASAGIGDLSONHDIISMK 2730211450 0013681 36251030 440851 SPIQI2STILMANZ HUMANY  206R/11 target O
0 GQYISPTIIDIPVADKOVIIIMWIVPR 3172502310 0016512 7 5o SplQTSTOIPVRIMANY  25KW/ 1] target 1
B ANEVNSROTE s GRACK DR Sl ot sesent 6 et solP33ITGKINH HUMAN/ 384K/ | =
0 SKDDQVIVIGAGVII " 45643 0000851 3582011 5540211 SpIP20401[TKT_HUMANY 497K,/ W terger 1
b i AT e, Giier B session 3 iR sy ok 1 target
O VKUMDEDDDDDDEEDDDEDDDDDDFDDEEAEEKAIVKK  AM73./13(13 0020313 35800966 60811e-11 SPIPOBABNEV HUMAN/  155KS/11 target 3 3225600 68
8 BERCHL MK Criamie aisil Bt ey smpmsrwswww KR/ 1 trget 0 2565410
0 DGAGHINLIDSPGHVDFSSEVIAALR LA 0019310 404 6282311 UTRTRD ARSI ot G s
0 NTATIDTIONGTOS SO 2070070 G087 W70 858777011 3 \mwm\wir oK 44600 oh
o CENTISEAGLPQGEAR 4307960257 0026050 41.966421 smasummw ol R T
0 GGYIEHQWSSFNSDTHSSTIDAGAGIAINDHEVK 40368641597 o15003 71445611 SIPOMOGIGIP HUMAN/271KI/ 1] tagel O 4662275 68
N T PUSSOPGI HUNANAPITISFGE HMAN]  So2KSSEKY 1| e 1 onsss ek
B SEenCoislasn it O s e 3 AN AN 1K U gt 1 owen on
o mnmuwvmsmsounmnrmuk A6 006060 401503 100434e10 ] KA U twgel 0 483007 6
b TR HASTMYGSE ARG e saad (A solP14BGGIHNRPL HUMAN/ SSERM/ taget 0 4300 Bl
0 TIFTGHTAVVEDVSWHILHFSIFGSVADDQKAMAN 606304 0016727 36000088 117134610 3 cORPaRERA MO KA tagel 0 3586
0 KIFSHELSDFGLESTAGEPVVAR 270330860 0011045 32019731 12222610 3 spP3OIDIPDIAS HUMAN/ o Ll S
0 KEPELDGSAQUISHDASINGLINHK 2884468556 001001 36271620 13297e-10 3 splPOSIANGE HUMAN, U gl 1 20 o
0 DGAGTUNUDSPGHVDFSSEVIAALR 2001410319 00190 32613608 133089 10 3 slPIIGAER2_HUMANY 93KV 1 rget 0 2982055
O HIADLAGNSEVILPVPAFNVINGGSHAGNK. 3011568601 0012152 33010505 137211e-10 3 plPOG/IZENOAHUMAN/ 12011 terget 0 a3z ob
0 KITQIVOATIFSITVDINAGLIGNWTIFNAK TETIE0 001365 16300910 13884e10 GIIDINO UMY/ 15TRA/ 1| tager 1 S4MSES 6B
0 LPGPTGSWSTGSFSSSSPGLASAGAAEGK 2764363429 00114 34233410 3 HQUZOMMAVSHUMAN,  230RQ 1l termet 0 2091226 6B
0 IHGGTPANFIDVGGGATVHQVIFARK 762316204 0012086 3597452 14460710 3 SOORURKSNAY KU 0t o
0 GILGYTEHQUVSSDFNSDTHSSTFDAGAGIALNDHFV 6504597 0019136 3 156119 10 SplPOMOSIGIP HUMAN/2TIKL/ I target O 1922608 ot
O YGRQYGHPPRPPPPPEYGPHADSIVLMVYGLOGSK 3/648102/1 001595/ 35,0169 158/01e-10 SpU‘MBbb\HNWL HUNAN/  SSBRM/ 1 target 0 317w o
0 AALANLCIGDVITAIDGENTSNMTHLEAGNR 356979309 0006509 6700667 Leieto  7pND] e hom splO0OTSTIPOLI HUMAN/  38KI/ 1IPFIND DELTA 334221 target 0 2762105
O FWEVISDEGIDPIGIYHGDSOLQLER 3116423061 0015730 31162655 16875e-10 SpIPO4350[TEBAA HUMAN/spPG83711TBBA8 HUMAN/ ) gt 0 2125185 on
0 FWIVISDIIGIDPTGIVIIGDSDIQIDR 3102407411 001710 30973760 17562%e-10 SpIPOTATTITONS LUMAN/  10KI/ 1] target 2405326
0 VHNDAQSFDYDHDAFLGAEEAK 2470070565 OOTI211 33881734 130666e-10 3 plOSSSSACALUHUMAN/  ITKT/ 1| taget 0 2829188 6
0 IHUSDGELQSANASVODSRLEFLK 2683316616 001535 13535042 2.16052e-10 3 P2AMAUBALHUMAN,  BOBKAY U tegel 1 2ses o
o FGUNESTGSLEQVK 2472261544  OD16661 34622542 217766¢ 10 3 pPIGGISATAZHUMAN/  TKK/ 1l target a6
O PAPVAVAMAIAMYGGYIAHIAIDYGYIGR 3154522711 OOVISI 20402265 219801e-10 wORARINY  SAG me § d
0 DTICDIDTSTENTOLSNIDPQITPIVSLPEQEIK 3933716750 0020673 31850003 220417 10 3 oPAMBTIRANG VAN W ager 0 3707470
0 DUNEACWDISSSGUNLOSMDSSHVSLVLTLR  3951.977252 0015155 5o 222121610 7PFND DELTA 33422 3 spIP12004IPCNA e e BTA S50 ik 6 e
0 KIDGITIDIQDQATIGAQIDFIK 2714372917 0007717 A55719058 22069910 SIPISOOMIOHUMANY  1056R1/ 1| lagel 1 256
0 ENTEGEVSGEHVVDGWASIK 2502235723  QOTISI6 32558077 24498%e-1 3 pPSOZIDHSAHUMAN/  GRUTI  target o
0 AHESAVIGLSLHATGOVLLSSSDDQYWAFSDIQIGR 3808815200 0015052 33810457 317768610 SDIQSUMSAIPRPIO HUMANY 303,/ W et 0 asoes 6o
0 TAHIDEEVNKGDILWVATGOPEMVK 2663381320 0009636 31932617 350767 10 3 sHPHSSCITCHUMAN 198K/ 1 et 1 260834 6
0 KYGGIIDSVYSOVQIGIGIEVRVG) 263302 0013 3007 36025810 DO MY VS| oot ) sz o
8 Pwllconesfrmes enesin iR, g ani 3 w\nnmsﬂsmwwm/ v gt 0 150815 6
0 EELOANGSAPAADKEEPAAAGSGAAS| 952302154 00MS47 51692 38665e-10 spIP29966IMARCS Wy Ko w1 S
0 VOAAMARIETAIRAGNAR - 0I5 0008 zseie  40TSsets 3 TN PONARTISSAOA BN SRR Tt © amem 4
0 FWEVISDEHGIDPTGIYHGDSDLQLER 3116423061 0OISIGH 20647987  414354e10 3 plPOA3SOTRBAA HUMAN/SpIPGGITITBBAB HUMAN)  1OKI/IGKY 1| target 0 3331818 64
U UHNGGRSIMGWHIGIAOGN WA 00IE SIS 110 3 splQSHOCSAPMAR HUMANY 93KV 11 target 0 35/6501 40
0 ATVRPOGHIFOUIVAORAVKK 2577 VW7 0DIIRS  DRATISE  AI0TRe SOIDATAATIPSMAR HIIMAN/GHIOTAAIARSAT HUIMAN/  TRGRG! 1l twaer 1 2564806 64
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6. Supporting protocol 1: Protein sequence database

This protocol is used to download protein *.fasta files for database search.

1) Open https://www.uniprot.org/, enter the Latin name of the species (e.g.,

home sapiens), then click search.

I}womo sapiens x| Advanced~ G Search

» i
BLAST Align Retrieve/ID mapping Peptide search SPARQL Help Contact

The mission of UniProt is to provide the scientific community with a comprehensive, high-quality and freely accessible resource of protein
sequence and functional information.

2) Click “Reviewed” (Swiss-Prot).

homo sapiens AND reviewed:yes

BLAST Align Retrieve/ID mapping Peptide search SPARQL

UniProtKB 2021 03 results

UniProtkB consists of two sections:

w
‘!“ Reviewed (Swiss-Prot) - Manually annotated
Records with information extracted from literature and curator-evaluated computational analysis.

Unreviewed (TrEMBL) - Computationally analyzed
Records that await full manual annotation.

Filter by ", BLAST = Aligh | & Download W& Add to basket [ #F Columns o=
% Reviewed (26,570) x o i Sk

Swi Prot Qll()e erms: 0mo sapiens

.

3) Select “Uncompressed”, then Click “Download” and “Go”.

Filter by % BLAST = Align] & Download & A to basket | # Columns | 2=

o i x
g:i;_‘;\:’;we‘i (26,570) T T Download selected (0)
@® Download all (26570)

Popular organisms uE Format: | FASTA (canonical)
Human (20,386) P18440 A O Ccompressed

Mouse (7) (] Poi920 o Preview first 10 *

i whEE s

4) Get the *.fasta file.

D uniprot-homo sapiens-filtered-reviewed_yes.fasta 2021/9/17 14:24 FASTA 30t 17,137 KB
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https://www.uniprot.org/

7. Supporting protocol 2: MSconvert

This protocol is used to convert non-Thermo MS data into mzML format files for
pChem search.

1) Download MSconvertGUI that is embedded in the ProteoWizard platform
from: https://proteowizard.sourceforge.io/download.html .

Projects  Download  Publications Team  Documentation~  Support

proteowizard

Download

Project Please cite us in your publications

A cross-platform toolkit for mass specitrometry and proteomics.
Chambers, M.C_, MacLean, B., ... Mallick, P. Nature
Biotechnology 30, 918-920 (2012). Article —

Platform

Windows 64-bit installer (able to convert vendor files except T20)

Email (optional) *

_ If you would like to support the efforts of ProteoWizard,

donations are happily accepted. Thank you for your support!

M | have read and accepted the license agreements

2) Install ProteoWizard according to the following instruction.

1 ProteoWizard 3.0.21236 64-bit Setup - *

Windows Explorer Integration @

Add M5ConvertGUI to the Windows Explarer right-dick menu

Add SeeMs to the Windows Explorer right-dick menu

19


https://proteowizard.sourceforge.io/download.html

#7 ProteoWizard 3.0.21236 64-bit Setup -

Ready to install ProteoWizard 3.0.21236 64-bit

Click Install to begin the installation. Click Back to review or change any of your
installation settings, Click Cancel to exit the wizard.

wk [TEEE] | canc

#7 ProteoWizard 3.0.21236 64-bit Setup -

Completed the ProteoWizard 3.0.21236
64-bit Setup Wizard

Click the Finish button to exit the Setup Wizard.

Back Einizh Cancel

20



3) Open MSconvertGUI

B MeConverts A_|iF ot m .

@ List of Files File of file names

17i:|.e:I ‘ Browse e e s About MEConvert

@ id Remove @
Filters

E: VHTKMEMLA9204_TFM_Slotl—21_1.d @

Sean Summing

Frecursor toleranc niz

Scan time tolerance/S seconds

Ton mobility tolere.!is ms or vsfom 2

Sum M5l scans alse: []

Output Directory:

5 VL | [3eon=e | @) © =] [

Options — _
Output forma/mzML  ~ Extension | Filter Parameters

£1 ] eMakar | <Rurzd

Binary encoding precis@®) sd-bit (O 32-bit

TE R (ST A el | scanSumming fprecursorTo]FU.DS zeanTimeTol=5 iorMobilityTol=5 =umMs1=0

TFF compatibility: Package in gzip: [ ]
Use numpress linear compression:

Use numpress short logzed float compressior

Use numpress positive integer compression

Combine ion mobility scans:

SIM as spectra: [SEM as spectra: [ ]
Fressi: 7] Brin] @D T e

(D-@Browse and add MS data (e.g., *.d, *.WIFF files)
3 Define output route

Choose *.mzML as the output data format

@
® -© Define parameters for Scan Summing
®

-® Save andrun
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8. Supporting protocol 3: ChemCalc

This protocol is used to estimate candidate molecular formulas from the
pChem-determined accurate masses.

1) Open hitps:/iwww.chemcalc.ora/mf-finder .

= ChemCalc
FROM MONOISOTOPIC MASS

MOLECULAR FORMULA
MONIOSOTOPIC MASS
BIO / POLYMERS v

G exercises ~

WEB SERVICES

Manoisotopic mass unsaturation

REFERENCE DATA v

NEWS

CITEUS

2) Click E, check the element composition.

= ChemCalc
FROM MONDISOTOPIC MASS

Lomsiemimsiens _____________________ RS

MONIOSOTOPIC MASS

BIO / POLYMERS ~ 100 HO-200 NO-20 00-20
G rxercises v

WEB SERVICES

REFERENCE DATA v

NEWS

CITEUS

3) Input the monoisotopic mass of each PDM shown in pChem.summary or
pChem_ion_filter.summary file. The candidate molecular formulas will
immediately appear below.

|Rank PDM Accurate Mass __ Topl Site|Probability = Others #PSM #PSM LIH DFLs

| 1 PFIND_DELTA_252 252.122339_|C|E.‘.988 13876 7368|6508

ClhemCalc
FRNM MINDISOTAPIC MASS
MOLFCULAR FORMULA 52122339 e ¢ .

MONIOSOTOPIC MASS

BIO

ME Monoisotaplc mass

WEB §

REFERENCE DATA ¥
CnHhisNs05 2521222
NEWS

CusMisNOy 2521236

CITEUS
CigHaO7 2521209

CoHuN:0; 2521209

Crabus 2521249

CaHihs0s. 2521196

b0 2521196

CaaHuah: 0 2521263

CoHighsOs 252.1182

CsHgNis 2521182
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