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About FeatureHunter

FeatureHunter was developed as the ultimate solution for 

untargeted nucleic acid adductomics, empowering researchers 

to effortlessly process data from a wide range of cutting-edge 

high-resolution mass spectrometry and leading MS vendors 

(e.g., Agilent, Thermo, and Waters). 
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1. System Requirements

 4 or more CPU cores

 16 GB or more RAM

 64-bit Windows 10 or later (macOS is not available) 

Recommended requirements



2. Installation

 Visual C++ redistributable package (64-bit )

 .NET Framework 4.7.2 or later (64-bit)

 FeatureHunter (ver. 1.4)

 MSConvert

Prerequisites

 The successful running of FeatureHunter requires the installation of Visual C++ 
redistributable package and .NET Framework.

 A detailed guide for the installation of Visual C++ redistributable package and .NET 
Framework can be found in Appendix A1 and A2. 

 The raw data obtained from vendor format must be converted into .mzML format 
(please see Appendix A3) for successfully running in FeatureHunter.



Fig-1. The page for downloading the software, the list of tag descriptions and applications, and example data

Download Software, Feature List and Example Data

FeatureHunter can be downloaded 
from the following link:

https://msomics.abrc.sinica.edu.tw/Featur
eHunter/?page_id=9

1 Download the Software

2 Download the Feature List, which guides 
users to choose the tags (features) for 
extracting compounds of interest

3 Download the Example Data, available 
in various formats (Thermo.raw and 
mzML) and outputs (.tsv and .csv), to 
freely test and verify the software 
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bin: This folder contains the executable files of FeatureHunter.

params: This folder contains two important parameter files 
used in FeatureHunter: one for feature extraction settings and 
another for artificial adducts match configurations.

FeatureHunter.exe: The main program executable for 
FeatureHunter. 

UserManual.pdf: A tutorial providing a guidance on how to 
use FeatureHunter.

- For successful execution of FeatureHunter, place the (1)
“bin” folder, (2) “params” folder, and (3) “FeatureHunter.exe”
file in the same directory.

- Additionally, it is recommended to store the downloaded
folder on the C drive at the path: C:\FeatureHunter

1 2 3 4

Fig-2. The items included in the FeatureHunter download folder

Checking the download file
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Once the download is complete, the folder will contain 
the following four items:



Data import 
(.mzML)

Extracted results 
output (.tsv)

Feature Extraction
(Function-1)

Extracted results 
(.tsv)

Classified results 
output (.tsv)

Feature Annotation and
Classification (Function-2)

3. Steps for the data processing within FeatureHunter

Fig-3. The flowchart of the FeatureHunter processing

Classified 
results (.tsv)

Ion list with features and 
qualified peak (.tsv)

Peak Confirmation
via MZmine

(Optional function)

Optional



Fig-4. Starting the software

Double-click the
FeatureHunter.exe

3-1. Launch the FeatureHunter [Step-1]



1
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Select the “Feature Extraction”.

Click “Browse” to import the raw data file in mzML
format.

Fig-5. Interface of “Feature Extraction” in FeatureHunter

As the mzML format was required, carefully refer to the
parameter settings for data conversion in MSconvert
provided in Appendix A3.

3-2. Feature extraction (Function-1) [Step-2]
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Set the parameters:
(a) Specify a "Project Name" which will be 

automatically added as a prefix to the output 
file name. For example: TEST1_file name.

(b) Set the “Mass Tolerance” with ppm for the 
artificial adduct match and the peak height of 
precursor’s EIC search. 

(c) Positive ion mode is default setting. 

(d) Import the Feature List file. (The default 
Feature List.CSV can be found in the params 
folder)

(e) Import the Artificial Adducts List file. (The 
default Artificial Adducts List.CSV can be 
found in the params folder)

Fig-5. Interface of “Feature Extraction” in FeatureHunter
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3-2. Feature extraction (Function-1) [Step-2]

(a)
(b)

(c)
(d)

3

(e)

The Feature List and Artificial Adducts List can be 
edited and are detailed in Appendix A4 and A5, 
respectively. 
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Fig-5. Interface of “Feature Extraction” in FeatureHunter

Specify the output path and folder. (The output 
files will be in .TSV format.)

Click "RUN" to start execution.

3-2. Feature extraction (Function-1) [Step-2]
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When processing Finished

Fig-6. Display of the running progress during the execution Fig-7. Display of the running completed

Fig-8. The results output in the specified output folder

Output success

Running success

Project name Data file name
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Select the “Feature Annotation and Classification”.

Click “Browse” to import the .TSV file that was 
generated from Feature Extraction (Function-1).

Fig-9. Interface of “Feature Annotation and Classification” in FeatureHunter

3-3. Feature Annotation and Classification (Function-2) [Step-3]
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Set the parameters:
(a) Specify a "Project Name" which will be 

automatically added as a prefix to the output 
file name. For example: TEST2_TEST1_file 
name.

(b) Set the “Mass Tolerance” with ppm for the 
feature classification. 

(c) Set the “RT Tolerance” with seconds for the 
feature classification. 

3
(a)

(b)
(c)
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Use tags to classify the annotated features. 
 The tags that can be used correspond to the 

Feature List.csv file located in the params 
folder.

 The identity of each tag is described in ’List of 
132 tags with descriptions’ which can be 
downloaded from website.

 Tags can be inputted individually or in 
combination using the intersection (∩), 
union (⋃), or difference (−) functions.

 Multiple tags can be inputted by separating 
them with a comma.

 Leaving the field blank is allowed if the 
function is not being used.

3-3. Feature Annotation and Classification (Function-2) [Step-3]

4

The guide on tag usage can be found in  
Appendix A6.

Fig-9. Interface of “Feature Annotation and Classification” in FeatureHunter



5

(Optional) Alignment of the output results.

 At least two .TSV file inputs are required for 
alignment.

 Enabling this option means that the classified 
results are generated from multiple sample 
analyses, and they are further aligned to create 
an aligned feature peak list with precursor ion 
m/z, retention time (RT), and peak intensity.

 Set the “Mass Tolerance” in ppm to align the ion 
signals across different datasets.

 Set the “RT Tolerance” in seconds to align the 
ion signals across different datasets based on 
their RT.

3-3. Feature Annotation and Classification (Function-2) [Step-3]

Fig-9. Interface of “Feature Annotation and Classification” in FeatureHunter

- Signal alignment was initiated using the m/z and RT 
values obtained from importing the first dataset (.tsv).

- The notation ‘n/a’ indicated the absence of aligned 
signals in the current data.
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Fig-9. Interface of “Feature Annotation and Classification” in FeatureHunter
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Specify the output path and folder. (The output 
files will be in .TSV format.)

Click "RUN" to start execution.
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Finished

Fig-10. Display of the running completed

Fig-11. The individual classified peak list (i.e., [1] and [2]) as well as the 
aligned results, which are output in the specified output folder

(Aligned results generated from the alignment of [1] and [2])
[1]
[2]

Output success

Running success



An example of output results from feature annotation and classification (Format-1)

The output results were automatically 
classified based on the tag [1].

Ions classified with Tag [1] are accompanied 
by annotations of all matching tags.

Information of
detected MS1 ions

Information of
detected MS2 ions

Information of
detected features

 The output results can be viewed in excel
When using a tag with 
category 1 or 2 (see 
Appendix A4)



An example of output results from feature annotation and classification (Format-2)

 The output results can be viewed in excel

Information of detected MS1 peak pair (MS1-MS1’)
with specific delta mass

Information of
detected features

When using a tag with 
category 3 only (see 
Appendix A4)



An example of output results from feature annotation and classification (Format-3)

 The output results can be viewed in excel

Information of detected MS1 peak pair (MS1-MS1’)
with specific delta mass

Information of
detected features

Information of
detected MS2 ions

When using a tag with 
categories 1 and 3, or 
2 and 3 (see Appendix 
A4)



Fig-12. Interface of “Peak Confirmation via MZmine” in FeatureHunter

Select the “(optional) Peak Confirmation via 
MZmine”.

Click “Browse” to import the .tsv file that was 
generated from Feature Annotation and 
Classification (Function-2; step-3).

Click “Browse” to import the .csv file that was 
outputted from MZmine1.

Click “Add” to submit the data file imported from 
FeatureHunter (.tsv) and MZmine (.csv) for data 
integration2.
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- The configuration of the required elements in 
MZmine's output file is described in Appendix A6.

- FeatureHunter enables integrating single, multiple 
results (from different tags), or aligned results (from 
different samples) with the MZmine file. (see 
Appendix A7)

3-4. Peak Confirmation via MZmine (optional function) [Step-4; optional]

1

2

3

4



5

6 7

Set the parameters:
(a) Specify a "Project Name" which will be 

automatically added as a prefix to the output 
file name. For example: Integrate_file name

(b) Set the “Mass Tolerance” with ppm for 
intersecting the precursor ion m/z between 
FeatureHunter’s and MZmine’s output lists.

(c) Set the “RT Tolerance” with seconds for 
intersecting the precursor ion RT between 
FeatureHunter’s and MZmine’s output lists.

Specify the output path and folder. (The 
output files will be in .csv format.)

Click "RUN" to start execution.

Fig-12. Interface of “Peak Confirmation via MZmine” in FeatureHunter

(a)
(b)

(c)

5

6

7

3-4. Peak Confirmation via MZmine (optional function) [Step-4; optional]



Finished

Output success
Running success

Fig-13. The integrated results between FeatureHunter and MZmine
are output in the specified output folder.



Information from
FeatureHunter

Information from
MZmine

NA indicates that the ions were not detected in MZmine.
It is recommended to exclude these ions from the final
results due to their low peak quality and confidence.

An example of output results from data integration

 The output results can be viewed in excel



Download and install

Visual C++ redistributable package can be downloaded from the official website of Microsoft:
https://learn.microsoft.com/en-us/cpp/windows/latest-supported-vc-redist?view=msvc-170

4. Appendix-A1

Fig-A1. The page for downloading Visual C++ redistributable package



4. Appendix-A2

.NET Framwork can be downloaded from the official website of Microsoft:
https://dotnet.microsoft.com/en-us/download/dotnet-framework/net472

Download and install

Fig-A2. The page for downloading .NET Framework   



4. Appendix-A3

MSConvert can be downloaded from the 
website:
https://proteowizard.sourceforge.io/download.html

Fig-A3. Recommended setting parameter for converting data from vendor’s format to mzML



4. Appendix-A4

1. Tag No.: Tag No. is utilized to characterize the tag parameters in FeatureHunter. Each tag represents a specific 
feature or characteristic that can be assigned to annotated data for classification purpose. The default Tag No. 
ranges from 1 to 132. Users have the flexibility to manage the feature list by adding, editing, or removing tags as 
needed.

21 43 65 87 9

Fig-A4. The management of Feature List.csv

n



3. Tag Parameters: Tag parameters are utilized to extract the diagnostic features of the analytes of interest 
obtained from MS1 or MS2 raw data. 

2. Tag Category.: Tag category is utilized to classify tags into three types. 
These categories include:

Tag category 1: neutral loss of a particular functional group.
Tag category 2: specific diagnostic product ion m/z in MS2.
Tag category 3: a fixed delta mass in MS1. 

Precursor ion

neutral loss
of function group

Category 1

MS1

DD-MS2

m/z
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ity

MS1

DD-MS2

m/z
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ity

Specific product ion
MS1 MS1

A delta mass
with positive value

m/z

A delta mass
with negative value

m/z

In
te
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ity

Category 2 Category 3

Product ion

Precursor ion

Product ion

Precursor
ion

Precursor
Ion’

Precursor
Ion’

Precursor
Ion



7. Consecutive Data Points: Consecutive data points are utilized to filter specific MS1 peak-pairs with a fixed 
delta mass across consecutive MS1 spectra (data points). This function is applicable only to category 3. The 
default value is 5. Users can adjust this value to meet their data quality requirements. The function can be 
disable by setting the value to zero. 

6. Top N ion by intensity: The Top N ions filter is utilized to retain product ions with intensity rankings within 
the top N in the MS2 spectrum. This function is applicable only to categories 1 and 2. The default value is 20. 
Users can adjust this value to meet their data quality requirements. The function can be disable by setting the 
value to zero. 

4. Mass Tolerance: Mass tolerance is utilized for tag parameters with a default value of 5 ppm. Users can 
adjust this value to meet their data quality requirements.

5. Intensity Cutoff (height):  Intensity cutoff is utilized to filter features (such as product ions or peak pairs) 
based on their peak height, retaining only those above the cutoff value. The default value is 10000. Users can 
adjust this value to meet their data quality requirements.



8. Minimum Intensity Ratio: The minimum intensity ratio is utilized to filter specific MS1 peak-pairs based on a 
specified intensity ratio. The default value is 0.7. Users can adjust this value to meet their data quality 
requirements. The function can be disable by setting the value to zero. 

9. Maximum Intensity Ratio : The maximum intensity ratio is utilized to filter specific MS1 peak-pairs based on 
a specified intensity ratio. The default value is 1.3. Users can adjust this value to meet their data quality 
requirements. The function can be disable by setting the value to zero. 

- Intensity ratio of peak-pairs: 
Precursor ion

Precursor ion’

- Intensity ratio of peak-pairs: 
Precursor ion

Precursor ion’



4. Appendix-A5

1. Artificial Adduct No.: The ID of each artificial adduct in the 
list.

21 3

Fig-A5. The management of Artificial Adducts List

2. Artificial Adduct m/z: Artificial Adduct m/z is used to 
annotate the adduct ion of the precursor ion in the MS1

spectrum. The default artificial adduct list comprises 13 
common artificial adducts. Users have the flexibility to manage 
the feature list by adding, editing, or removing artificial adducts 
as needed.

3. Artificial Adduct Name: Artificial Adduct name is 
used for characterizing the identity of artificial adducts.



 [1]:

 [2∪3∪4]:

Union: 2,3,4 Add

 [1∩124]:

Intersection: 1,124 Add

Intersection: 1 Add

 [1] ∩ [2∪3] ∩ [7∪8]:

Intersection: 1
Union: 2,3

Union: 7,8

 [42] ∩ [58] ∩ [78∪79∪80] − [115∪116]:

Intersection: 42,58
Union: 78,79,80

 [1∩124] − [2]:

Intersection: 1,124
Difference: 2

Add

Difference: 115,116

 [2∪3] − [4]:

Union: 2,3
Difference: 4

5. Appendix-A6

Add

Add

Add

Add

Step-1

Step-2

Intersection
[A∩B]

Union
[A∪B]

Difference
[A−B]

A B

A B

A B

Example:



5. Appendix-A7

Fig-A6. The configuration of required elements for data output from MZmine

FeatureHunter has been verified to support 
data integration with file exported from both 
older (2.53) and latest versions (3.90) of 
MZmine.

The processed results, exported as a .CSV 
file from MZmine, should include the 
following elements:
(1) Row ID
(2) Row m/z
(3) Row retention time
(4) Peak area

When exporting data from MZmine 3, 
select ”Export CSV (legacy MZmine 2)”.



Datasets intersection
between FeatureHunter and MZmine

5. Appendix-A8

Data 1

Tag-1
output

Tag-2
output

Tag-3
output

Tag-1 output list
with qualified peaks of MS1

Tag-2 output list
with qualified peaks of MS1

Tag-3 output list
with qualified peaks of MS1

…

Data-1

Data-2

Data-3

Tag-1
output

Tag-1
output

Tag-1
output… …

The matched ions contain both 
the tagged features and 
qualified peaks of MS1

FeatureHunter’s output (.tsv) MZmine’s output (.csv) Integrated results output (.csv)

FeatureHunter’s output (.tsv) MZmine’s output (.csv) Integrated results output (.csv)1

2

Aligned results
from MZmine

(Data 1-3)

Aligned results
from FeatureHunter

(Tag1 outputs from 
Data 1-3) 

Processed results
from MZmine

(Data 1)

Datasets intersection
between FeatureHunter and MZmine…

Alignment



Report Issues  

https://msomics.abrc.sinica.edu.tw/FeatureHunter/?page_id=271

We welcome your feedback and comments, as they can greatly contribute 
to enhancing the development of the software.

If you encounter any issues with FeatureHunter, please include the following information in your issue report:

(1) The version of FeatureHunter.

(2) Screenshots of error messages or unexpected results.

(3) Any additional information that could help us better understand the challenges or bugs you’re encountering.

Please leave your feedback and comments at the following link:



Contact Us 

Agricultural Biotechnology Research Center,
Academia Sinica, Taiwan

Dr. Yet-Ran Chen
E-mail: yetran@gate.sinica.edu.tw

Mr. Wei-Hung Chang
E-mail: whchang@gate.sinica.edu.tw

Exposomics Research Laboratory,
Chung Shan Medical University, Taiwan

Dr. Mu-Rong Chao
E-mail: mrchao@csmu.edu.tw

Dr. Chiung-Wen Hu
E-mail: windyhu@csmu.edu.tw

Dr. Yuan-Jhe Chang
E-mail: jeffchang@csmu.edu.tw
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