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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: pChem 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 

isotope-coding. 2) MS data from non-isotope-labeled samples can also be 

processed by pChem, but the search result may be subjected to manual 

inspection.  
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2. Download  

1) pChem can be freely downloaded from the website:  

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

 

 

http://pfind.org/software/pChem/index.html
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2) click “click to download” to get the zipped software. 

 

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

C). 
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3. Configuration 

1) Double click pChem  to open the main folder. 

 

 

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”. 

 

http://www.youdao.com/w/operational%20process/#keyfrom=E2Ctranslation
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General Note 1:  

For the first-time users, custom settings are required for ①-⑤, ⑧ default 

settings can be adopted for ⑥, ⑦, ⑨-⑭.  

General Note 2:  

All parameters (shown in red below) are case sensitive.  

General Note 3:  

The blank space should be avoided.  

① # If isotope coding is adopted to facilitate the discovery of unknown 

modifications (True or False) 

Isotope_labeling=True 

illustration: default 

Note: Choose ‘False’, if pChem is adopted to search endogenous 

modifications from probe-free and/or label-free protein samples,  

 

② # Path to the output file 

output_path=C:\pChem\results 

   Note: If the output file folder does not exist, an error will be reported.  

③ # Path to the protein sequence database 

fasta_path=C:\pChem\Protein_seq_database\Homo_sapiens_uniprot_can

onical_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. 

 

④ # 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. 

 

⑤ # The number and path of MS data 
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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=D:\pChem\IPM\QE_Plus_YJ_FL_50per_20190501_F1_R1.raw 

 

 

⑥ # Type of MS dissociation method 

activation_type=HCD-FTMS 

illustration: default 

Note: 1) Users can adopt this default setting if their MS data is generated 

by TOF (Time-of-flight) instruments implementing CID (Collision-induced 

dissociation)-type of fragmentation (e.g., SCIEX 5600, SCIEX 6600, Bruker 

TimsTOF); 2) pChem v1.0 can NOT support MS data generated under 

electron-transfer dissociation ETD, electron-transfer/higher-energy collision 

dissociation EThcD, and the likes.  

 

⑦ # 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.  

 

⑧ # Mass tolerance of the mass shift between light isotope and heavy isotope  

mass_of_diff_diff=6.020132 

Note: This default value is calculated based on the isotopic mass shift 

between six heavy and light carbons encoded in probe-derived 

modifications (PDMs). Users can set any other values based on their 

different isotope labeling strategies. 

https://www.unimod.org/modifications_list.php
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Troubleshooting: One needs to confirm this value being correctly input.  

 

⑨ # Isotopic mass difference within empirically defined tolerance (Da) 

mass_diff_diff_range=0.005 

illustration: default 

Troubleshooting: If the pChem search mis-identified the targeted PDMs or 

even report nothing, one might want to loose the defined mass tolerance 

(e.g., 0.01Da).  

 

⑩ # 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.  

 

⑪ # Isotopic pairs of 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. 

 

⑫ # If consider the N- or C-termini for amino acid localization (True or False) 

side_position=True 

illustration: default 

 

⑬ # P-value threshold enabling confident amino acid localization 

p_value_ threshold=0.001 

illustration: default 

 

⑭ # if report the statistical information (True or False) 

report_statistics=False 

illustration: default 

 

  



10 

 

4. Run 

Once all parameters have been set, double click “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. 

 

 

  

http://www.youdao.com/w/operational%20process/#keyfrom=E2Ctranslation
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5. Output  

1) Double click “results” file for searching results . 

2) Double click “reporting summary”. 

  
3) There are three major output documents. 

 

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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① pChem.summary 

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

 

PDM: Probe-derived modifications 

 

#PSM: The number of PSMs corresponding to modified peptides identified 

by targeted search 

   

#PSM L|H: The number of PSMs assigning to light and heavy bearing the 

corresponding PDM, respectively 

Note: For data from on-isotope-labeled samples, this information will NOT 

be shown. 

 

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 

 

DFLs: Diagnostic fragment losses 

Note: For data from on-isotope-labeled samples, DFLs will NOT be provided. 
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② Heat_map.pdf 

 

Horizontal coordinate: The ∆mass of each PDM  

 

Longitudinal coordinate: The types of amino acids 

 

Color gradient: The localization probability that the modification occurs at 

each potential site. 

 

Note: 1) Those amino acids with p-value higher than 0.001 are considered 

mis-localized sites. As such, their localization probability values are defined 

to be null. 2) For data generated from non-isotope-labeled samples, heatmap 

will NOT be provided. 
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③ Radar.pdf 

 

Radar.pdf contains a radar plot whose radial axes correspond to the three 

scores as indicated. 

 

Profiling efficiency (%) that evaluates whether a probe enables the efficient 

identification of modified peptides for chemoproteomics. 

 

Modification homogeneity (%) that evaluates whether a probe forms a 

uniform modification. 

 

Residue selectivity (%) that evaluates whether a probe selectively targets 

specific amino acid: 

 

Note: 1) PDM homogeneity and Residue selectivity are calculated based on 

the blind search results, while Profiling efficiency is calculated according to 

restricted search; 2) For data generated from on-isotope-labeled samples, 

radar plot will NOT be provided. 
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④ PSM-level results 

C:\pChem\results\source\blind\pFind-Filtered.spectra 

This file contains the PSM-level information regarding all possible 

modifications on peptides. 
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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. 

 
 

2) Click “Reviewed” (Swiss-Prot). 

 

 

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

 

4) Get the *.fasta file. 

 

  

https://www.uniprot.org/
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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 . 

 
 

2) Install ProteoWizard according to the following instruction. 

https://proteowizard.sourceforge.io/download.html
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3) Open MSconvertGUI 

 

①-②Browse and add MS data (e.g., *.d, *.WIFF files) 

③ Define output route  

④ Choose *.mzML as the output data format  

⑤ -⑥ Define parameters for Scan Summing 

⑥ -⑧ Save and run 

  

① ② 

③ 
④ 

⑤ 

⑥ 

⑦ 
⑧ 
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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 https://www.chemcalc.org/mf-finder . 

 

2) Click ，check the element composition. 

 

 

3) Input the monoisotopic mass of each PDM shown in pChem.summary file. 

The candidate molecular formulas will immediately appear below. 

 

 

https://www.chemcalc.org/mf-finder

