


The problemBackground

• Untargeted metabolomics data 
generated from LC-HRMS 
experiments are typically 
characterized by 1000s of 
peaks with unknown chemical 
identities. 

• To assist with compound 
identification, tandem MS 
(called MS/MS or MS2) spectra 
are often collected.

• MS2 methods such as DDA 
and SWATH-DIA are 
commonly used

Data Formats

Raw spectra files must be saved 
in common open-source formats 
and uploaded individually as 
separate zip files. LC-MS spectra 
data is mandatory, while MS2 is 
optional. There are four open-
source formats supported:

i. mzML (recommended);
ii. mzXML;
iii. cdf/CDF;
iv. mzData (phasing-out).

Expected Results

LC-MS raw spectra processing 
module provides user 
comprehensive results on LC-
MS1 features and MS2-based 
compound identifications:

i. Compound identifcation 
summary table;

ii. Visualization on MS2 
matching pattern and 
annotation of fragments;

1. Introduction
Introduction



Spectra preparation

2. Spectra data preparation

1. We highly recommend users to centroid MS files with ProteoWizard: 

• For GUI: Must add ‘Peak Picking’ as the 1st filter (see example at the left side);
• For Command: docker run -it --rm -e WINEDEBUG=-all -v /FILE_PATH/:/data chambm/pwiz-

skyline-i-agree-to-the-vendor-licenses wine msconvert FILENAME -o OUTPUTDIR --mzML --filter 
"peakPicking true 1-" --filter "zeroSamples removeExtra" --filter "msLevel 1" --64 –zlib

2. All centroid MS spectra files must be zipped individually prior to 
uploading. Please note, users should NOT zip all spectra files into one 
single zipped file (see the left workflow);

3. You should include a meta-data file to indicate the grouping information 
of your MS spectra files, as well as the technical sample information (like 
MS2, QC, and BLANK) by using a simple text file. The details about how 
to prepare the metadata file are shown in the next page;

4. You must upload your spectra files together with the metadata table. 
You cannot upload them separately;

5. Metadata table is not required, but highly recommended.

mzML, mzXML, mzData, CDF (centroided)

Zipped Spectra Files (.zip)

upload



Spectra processing and peak calling3. Choose the Module

Go to MetaboAnalyst (https://www.metaboanalyst.ca), and select the module



4.5 Result Exploration
Explore other graphical 

summaries of the spectral 
processing results here.

Spectra processing results are visually 
summarized in 3D PCA view, with all 

samples displayed in score plot, and all 
features in loading plot.

Detailed information 
including samples and 

features are summarized 
at the bottom panel.

Try to use these 
functionalities to switch 
the PCA view, compute 

ellipse, and download the 
result figures.

Navigate results



4.5 Result Exploration

Double-click the node 
(e.g. Semi_045) here to 

view the Total Ion 
Chromatogram (TIC).

User could use their mouse 
to scroll and zoom in/out this 

score plot

Navigate results



4.5 Result Exploration

Double-click the node 
(e.g. 195.9633__24.5) 

here to view the 
summary of this feature 

and its Extracted Ion 
Chromatogram (EIC)

This EIC plot can be 
dynamically generated 

(see details below)

How to use the dynamic EIC generation,

1. Select MS feature. From the PCA loading plot, double click the node 
of interest. Then a dialog will be pop-up automatically;

2. View the boxplot and click the sample node: The intensity of all 
samples are statistically summarized as a boxplot. Double any node 
to add the EIC of the sample to the right panel. By clicking multiple 
samples, you can dynamically add more layers into the EIC panel.

3. Reset the EIC: If you want to reset the EIC plot, click the reset circle 
to empty the EIC panel.

Navigate results



4.5 Result Exploration

1. Result Summary: This summary box is used to 
summarize the basic information of this job;

2. Spectra/Sample Table: This table offers detailed 
information on all samples (see the example at the 
right side).

3. Feature/Peak Table: This table provides detailed 
information on all detected features and its putative 
annotation (see the example from the next page).

Click the “View” icon to view 
the corresponding Total Ion 

Chromatogram of the sample

Navigate results



4.5 Result Exploration

Click the “View” icon to start 
the corresponding dynamic 

EIC plot panel.

Click the “Putative ID” icon to view 
the putative ID results. Please note, 
this chemical ID is generated based 

on the MS1 information.

Features without the putative IDs 
from HMDB database would not 

show the Icon.

Navigate results



Tandem MS



Tandem MS



Spectra processing and peak calling3. Choose the Module

Go to MetaboAnalyst (https://www.metaboanalyst.ca), and select the module



6.1 Spectra Files Upload

For LC-MS1 + SWATH-DIA 
data processing, you should 

choose “MS1 + SWATH-DIA”

For metadata file, all MS2 
spectra (DDA/SWATH-DIA) files 
must be grouped as “MS2”. 
Otherwise, these files won’t be 
detected as MS2 files.

Spectra processing and peak calling



https://new.metaboanalyst.ca/MetaboAnalyst/faces/Share?ID=q2m2bo7wo_12873



6.6 Result Exploration
All processed results are displayed 
at the results, including MS1 spectra 
processing results (summary and 
visualization) and MS2 results.

MS2 results are summarized 
in the tab, MS/MS results. 

(see more details from section 
5.4 and 5.5).

Click “Download Page” 
to download results

Navigate results



In summary

● Raw spectra files must be saved in common open-
source formats and uploaded individually as separate zip
files.

● LC-MS spectra data is mandatory, while MS2 is
optional. Upon data uploading, MetaboAnalyst 6.0
automatically validates the status of MS files.

● For SWATH-DIA data, the SWATH window design is
automatically extracted from the spectra. If the related
information is missing, users will be prompted to enter
the window design manually.

● On the parameters setting page, users are given the
option to choose the default auto-optimized centWave
algorithm or use the asari algorithm for LC-MS data
processing.

● If MS2 data is included, spectra deconvolution,
consensus, and database searching are performed
automatically, using the MS features as target list. Once
the spectra processing is complete, users can explore
both MS and MS2 data processing results.

If you have any questions, please read/post 
into OmicsForum (www.omicsforum.ca)

Or contact us:
zhiqiang.pang[at]xialab.ca

jeff.xia[at]xialab.ca

Summary peak calling



Functional analysis2. Choose the Module

Go to MetaboAnalyst (https://www.metaboanalyst.ca), and select the module



3. Data Preparation – format 1
Two files need to prepared: 

1. LC-MS1 peak list: this file should consist of multiple columns containing complete LC-MS1 features. m/z, retention time (rt), and p values are required for accurate 
functional analysis. Besides, users are recommended to provide t scores column. Please note that this peak list must contain all LC-MS1 features (no matter they 
are significant or not). Usually, for untargeted metabolomics on a biological sample, the complete features number is over 5,000.

2. MS2-based compound candidate list: This file should consist of the MS2-based compound identification results. This table can be in two formats: 
• Format 1: A specific column, named as “index” added before the compound candidate columns. The index refers to the corresponding number the LC-

MS1 peak list (see example below). Users can provide 3-10 chemical candidate for each MS1 feature;
• Format 2: The number of rows of the two data should be the same and corresponding (see next page).

LC-MS1 peak list LC-MS2-based compound identification results list

Header of data is required

Functional analysis 

File preparation



3. Data Preparation – format 1
Two files need to prepared: 

1. LC-MS1 peak list: this file should consist of multiple columns containing complete LC-MS1 features. m/z, retention time (rt), and p values are required for accurate 
functional analysis. Besides, users are recommended to provide t scores column. Please note that this peak list must contain all LC-MS1 features (no matter they 
are significant or not). Usually, for untargeted metabolomics on a biological sample, the complete features number is over 5,000.

2. MS2-based compound candidate list: This file should consist of the MS2-based compound identification results. This table can be in two formats: 
• Format 1: A specific column, named as “index” added before the compound candidate columns. The index refers to the corresponding number the LC-

MS1 peak list (see example below). Users can provide 3-10 chemical candidate for each MS1 feature;
• Format 2: The number of rows of the two data should be the same and corresponding (see next page).

LC-MS1 peak list LC-MS2-based compound identification results list

Header of data is required

Functional analysis 

File preparation



3. Data Preparation – format 2

LC-MS1 peak list LC-MS2-based compound identification results list

The number of rows of the two data should be the same and corresponding to each other;
If there are no MS2-based compound identification results, please fill NA in the rows. 
You can provide 3-10 chemical candidate for each MS1 feature.

Functional analysis 

File preparation



4.1 Data uploading

Click “Submit” to 
upload your data

For functional analysis with 
LC-MS1 + MS2, we should 

use “MS Peak and 
Annotation lists”

Parameters on the data 
and MS instrument need to 

specified here. Multiple 
MS2-based compound ID 

are supported.

Click “Choose” buttons to 
upload either peak list or 

annotation list respectively.

Functional analysis



Functional analysis4.2 Integrity Check

MetaboAnalyst could 
process your data and do 
an integrity check at first. 

The integrity check results 
are summarized here.

Click “Proceed” button 
to continue. 



4.4 Result Exploration – scatter plot
All pathway enrichment 

results are summarized in 
the result table

When the mouse hover 
the node in the scatter 

plot, the detailed 
information on the 

pathway will be 
automatically displayed.

Double click the node will 
show detailed compound 

matching information

Click the “View” link 
to see the detailed 

matching information.

User could download the results 
directly here or click “Network 

Explorer” to explore the results from 
Global Network view (see next page)

Navigate results


