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VirMolAnalyte: Metabolite Identification Tool

Introduction

VirMolAnalyte is an advanced Al-driven tool designed for identifying metabolites from plant, human, microbial, and drug
sources. Based on 13C NMR (Nuclear Magnetic Resonance) data, this tool aims to provide researchers with an efficient

and accurate solution for metabolite analysis.
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VirMolAnalyte for 13C DEPT NMR analysis
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VirMolAnalyte for 13C DEPT NMR analysis

Result analysis
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VirMolAnalyte download
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Download

Software Download

We recommend downloading and installing the software (Contain all databases) through the following link: Download
VirMolAnalyte software

For detailed instructions on how to use VirMolAnalyte, please download the user manual: Download User Manual

The full version of the software offers additional functions, including:

« Automatic peak recognition and impurity removal based on raw data
« Rapid construction of in silico databases tailored to user requirements

These advanced capabilities will significantly enhance your NMR data analysis workflow, saving time and improving
accuracy. Download now to experience the full potential of our NMR analysis tools!

Source Code

We also provide the source code for the software, which is open-source and free to use. The source code is available via
link: Download Source Code

In Silico Metabolite Databases

We offer a range of specialized in silico metabolite databases to support your research. Each database is curated to
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Installation of VirMolAnalyte

1. Extract the installation package.

VirMolAnalyte

2. Click VirMolAnalyte.exe to run
the software
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Usage of VirMolAnalyte

STEP1: Select the path of 13C NMR, DEPT 90, DEPT 135 spectra.
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Memory: 353.9 MB



Usage of VirMolAnalyte

STEP2: Adjust the threshold to extract peaks
Set threshold<Submit
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Peak detection completed Memory: 458.7 MB



Usage of VirMolAnalyte

STEP2: Adjust the threshold to extract peaks

After clicking submit, the tool will extract peaks from the raw data and
adjust the threshold to ensure reasonable peak extraction
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Usage of VirMolAnalyte

STEP3: Merge spectra to establish 13C DEPT NMR spectra
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Data merge completed Memory: 460.7 MB



Usage of VirMolAnalyte

STEP4: Remove the signal peak of the solvent.

Select the solvent to be used in the experiment from the drop-down menu of
solvents and choose the carbon signal category to be removed, then submit
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Usage of VirMolAnalyte

STEP4:Remove impurities

For a mixture where the impurity signal differs from the target compound, impurities
can be removed by establishing a carbon-atom-based threshold.

@ VirMolAnalyte - Molecular Analysis Tool - fal X
File Edit View Tools Help

2=l EEm O
Database Management

Peak Detection Parameters — 0 Peak Information (NER-1D.<sv)
T . > Q=
Tmpurity Signal Removal o7 Merged Spectrum s Trpe Intensity

Solvent Removal - CHG (Mothyl) 1 osLm ¢ 127, 850, 362
4 == cH2 (Methylene)
= CH (Methine)
2 6624  CHZ 280,649,585
2 C (Quaternary)

sotvens: | it | v ¢ | (R % A S
7 :
E

4 48.158 CH 382, 401, 015

Impurity Removal 5 45.24 CH 304, 772, 004

r 6 46,00 C 144, 174,257

200 75 150 125 100 s 50 % o
Type: CH3 ~| Threshold: . el Chemical Shift (ppm) 7 4439 o1 286, 120, 717

Analysis Results

Database Analysis

Coapound ID SHILES Score Chemical Shifts Carbon Types

Selected Compound Details

AEI PQEX
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Usage of VirMolAnalyte

STEPS: Load database
Select the appropriate database and click ‘[oad'database’ to load the database;

@ VirMolAnalyte - Molecular Analysis Tool a X
b y?
File Edit Vi To

oWl EEm Q

Database Management

Peak Detection Parameters ‘ (_ * ‘i" Q E l& Peak Information (NER-1D.csv)

Impurity Signal Removal Type

j 1 818 € 127, 850, 362 AII database:
: e 650,375 metabolites
j : 48.19  CH 382,401, 015 Plant database:

1e7 Merged Spectrum

. CH3 (Methyl)
W CH2 (Methylene)

= CH (Methine)
= C (Quatemary)

Select Database:

Plant Database (188,478 NPs) 45.24  CH 304, 772, 004

e —— e R 188,478 metabolites

Chemical Shift (ppm) 7 44.39 CH 366, 120, 717
‘@ Success X
esul
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Database Plant loaded successfully Memory: 2103.4 MB

Note: The database only needs to be loaded during the first use,
and subsequent tasks do not require repeated loading



Usage of VirMolAnalyte

STEPG: Set database search parameters

Select filter (Multiple Choice): By default, CNF (Number of Carbon Filters) and CTNF
(Number of Carbon Filter Types) are selected. When the compound has an MS spectrum, MW
can be checked and possible molecular weights such as "312, 345, 413" can be entered
Select evaluator (Single Choice): It is recommended to prioritize the FPAACS evaluator.
recommended FPAACS_weight: 0.36, 0.16, 0.48
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Usage of VirMolAnalyte

STEP7: Perform database search
Click the Start Analysis button to perform database analysis

P VirMolAnalyte - Molecular Analysis Tool = [u) X
File Edit View Tools Help

EiE= 0

r Analysis Database Management

T |
Peak Detection Parameters ‘“‘ 6 é i Q -— ﬁ’ Peak Information (NER-ID.csv)
—a-
—a— L
ppR Type Intensity
§ 167 Merged Spectrum
W CHE (Mt 1 s ¢ 127, 850, 362

Database Analysis 4 = CH2 (Methylene)
mmm CH (Methine)
24 == C (Quaternary)

2 66.24  CHZ 280,649,585
Database Selection

| E
o
<
]
=
e
H
<
o
=

g 4 52.97  CHZ 310,244,657
- £ 0
i =
Filter Parameters 2] 4 48.19 CH 382,401, 015
8 oF [ Ko O ww ol [ : 5 4524 CH 304,772,004
- -
CNF bias: 5 CINF bias: 2 Iy | ) | | . I | 6 45.00 € 144, 174, 257
h i 200 175 150 125 100 7 50 2 0
Chemical Shift (ppm) 1 44.39 CH 366, 120, 717
MW list: 300, 400
Analysis Results
O css O AAS O FPS ° FPAACS Compound ID SHILES Score Chemical Shifts (ppm) Carbon Ty I

oy [ 16.38527  42.48674% 141.12566 112.7092 152. 52472 140. 4448
CSS threshold:  0.30 j FPAACS weights: ,0.3,0.5 L R ke R S o) el o 110.579485 123.7500  40.602833 20, 820316 36, 719612 45,52128

[ 20. 624367 141. 7481  121.40474  26.313866 18.379913 43.30023
39.38704  24.387255 44.066553 67.600764 38 62079 12, BO6296-

Start Analysis B ono AR1APAAL L _ARtARRTanAARRTAYA AY fonYan an e [ 16.337362 36. 65864 34748543 18.326387 150.30976 140.08382

2 165069 CC1=CCCC2C1(C)CC(0)C (CIC2(C0)CCelecocl 62.302

Selected Compound Details

SMILES: €C12C=Ce30cce3C1CCCL3CC(0CCI2) C(0) (CO)C3 Copy

-— D B
a (' ') "I" Q == 7 x=169.7 y=4. 51e+08
168 Chemical Shifts Comparison: 1 Experimental Data (NMR-1D.csv) | | Virtual Database Data
— OH il
OH
oy =7
@
0 el
= |
24 B |
2 | | | |
20 175 150 125 100 3 5 %

Chemical Shift (ppm)

Memory: 2111.3 MB



Usage of VirMolAnalyte

STEPS8: Analysis of Database Search Results

After clicking on the result entry, you can see the structure and comparison
between the experimental 13C DEPT NMR and the virtual 13C DEPT NMR
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Usage of VirMolAnalyte

Generate your in house database

Place the molecular descriptors (smiles) used for database construction in a .csv file, and then run the
construction method. The test file is located at path “./test/smiles.csv”

@ VirMolAnalyte - Molecular Analysis Tool —= (=) X
File Edit View Tools Help

2= |l EE™ O

SMILES File: D:/1_DATA/mol_fragment/dist/VirMolAnalyte/test/smiles. csv
reate Database

| @D Success X |

o o Database creation completed! File saved
as . /Database/generated_virDB. npz

Memory: 387.9 MB

Note: In step 5 of the analysis, you can choose your database (Other
database<load other database) for NMR analysis;Please ensure that Java is
installed on your computer



Database installation

1. Download data files from the web page 3. Place the decompressed file
(. npz) in the Database folder
of the working directory
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Source Code

We also provide the source code for the software, which is open-source and free to use. The source code is available via
link: Download Source Code
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We offer a range of specialized in silico i to support your research. Each database is curated to Il Database 2025/10/4 20:33
provide comprehensive coverage for specific areas of study:

I GUI result files 2025/10/4 20:50

« AIIDB: A comprehensive database covering a wide range of metabolites.
Download AlIDB B NMR2FP 2025/10/4 20:51
» PlantDB: Focused on plant metabolites, ideal for plant biology and agricultural research.
Download PlantDB 5 S s
‘ . Specialized in human ites, perfect for medical and clinical research. I test 2025/1074 20:33
‘ Download HumanDB . _
« MicroDB: Dedicated to microbial rr ites, essential for i and ion studies. I VirMolAnalyte 2025/10/4 18:49
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information. They are designed to seamlessly integrate with our NMR Analyzer software, enabling more accurate and
efficient analysis of your NMR data.
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2. Retrieve database file from compressed file |EEEEEEEE 20257104 1629
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AIIDB: Also known as Metabolites Multidimensional In Silico Database (MMDB), comprising information on
605,735 metabolites.

PlantDB: An in silico database of plant-derived metabolites, containing 188,478 metabolites.

HMDB: An in silico database primarily focused on human-derived metabolites, including 217,347 metabolites.
MicroDB: An in silico database of microbial-derived metabolites, encompassing 36,427 metabolites.
DrugDB: An in silico database focused on drug-related compounds and their metabolites, including 4,280
metabolites.






