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Background

DeepPseudoMSI project: Deep Learning-based Pseudo-Mass 
Spectrometry Imaging

Applications of deepPseudoMSI

Summary



Background
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Metabolomics/lipidomics
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Conventional approaches for disease diagnosis using LC-MS

6



Disadvantages of conventional methods
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1. Most of the peaks have no MS2 spectra (Only 30%-40% peaks have MS2 spectra).

2. Some MS2 spectra quality are not high.

3. We don’t have enough MS2 spectra.

4. We can not avoid the false identification.

Prediction model with metabolites/lipids
1. A lot of peaks with good prediction power will be lost.

2. It is extremely time-costing to identify metabolites (level 1, standard confirmation).

1. Peaks are not robust.

2. It is difficult to use peaks in clinical application.

Identification of all metabolites is extremely difficult

m/z, retention time and intensity (inter- intra-batch effect) shift

Prediction model with peaks



DeepPseudo
MSI project
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LC-MS raw data: Image (pseudo Mass Spectrometry Image, pseudoMSI)
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Raw MS data (Millions data points) Metabolic image (pseudoMSI)
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Retention timeIntensity



Advantages of pseudoMS image
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1. All the information are in the image



Advantages of pseudoMS image
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Retention time

m
/z

Raw data

2. Handle batch effect



Advantages of pseudoMS image
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Retention time
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Advantages of pseudoMS image
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Advantages of pseudoMS image
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Workflow of deepPseudoMSI
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PseudoMS Image converter
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PseudoMS Image predictor
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Workflow of pseudo-MS image augmentation 
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Workflow of pseudo-MS image augmentation 
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Applications of deepPseudoMSI

20Data from Liang et al, Cell, 2020.



Resolution optimization
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DeepPseudoMSI predicts gestation age
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DeepPseudoMSI predicts gestation age
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RMSE (Root Mean Squared Error): 4.1 weeks

MAE (Mean Average Error): 2.7 weeks

Adjusted R2: 0.79



DeepPseudoMSI predicts gestation age (Individual)
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Fold 1

Fold 2

Fold 3

Fold 4

Fold 5



DeepPseudoMSI predicts gestation age

25



Conventional method
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Other public databases
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Evaluation of deepPseudoMSI
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Future works
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Future works
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Future works
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Future works
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v How to combine datasets of different chromatography and Electrospray 
ionization (ESI) modes to increase the prediction accuracy. 

v A large-scale dataset for cancer diagnosis.



SUMMARY
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DeepPseudoMSI is the first systematic study that converts the LC–MS-
based untargeted metabolomics data to pseudo-MS images and then 
takes advantage of the power of deep learning in image processing for 
precision medicine.

We also demonstrate that the deepPseudoMSI can overcome the 
limitations of the traditional method for LC-MS data in precision 
medicine.
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