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• Introduction

– Phenotype prediction by high-throughput DIA proteomics for clinical application

– DIA-MS based proteomics and software tools: a glimpse in 2020

– New analysis scheme– DIA Tensor (DIAT)

• Result 

– Construction of DIAT

– Characterization of DIAT

– Deep learning framework for DIAT

– Phenotype prediction with DIAT

• Classification of tumor/non-tumor on a hepatocellular carcinoma cohort

• Classification of tumor/non-tumor on a thyroid carcinoma cohort
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Deep Learning of high-throughput DIA proteomics from clinical cohorts

Protein Classifier for Thyroid Nodules Learned from Rapidly Acquired Proteotypes

Sun et al. MedRxived: April 14, 2020:10.1101/2020.04.09.20059741

>2000 DIA files analyzed with

# protein matrix

Accuracy

OpenSWATH
missing value issues

not all features can be 

used for prediction

https://doi.org/10.1101/2020.04.09.20059741
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Zhang et al. Proteomics (2020)

10.1002/pmic.201900276

https://doi.org/10.1002/pmic.201900276


– E2E Phenotype prediction

– Transfer a pretrained DL network from computer vision
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A novel analysis procedure and format DIA Tensor (DIAT)

MALDI Mass Imaging

Aichler et al. Laboratory Investigation (2015)
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Construction of DIAT
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Construction of DIAT
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Construction of DIAT
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a 45min SWATH file

400-1200 (0.01 Da)

Original Size: 92400X110000  

( approximately 10.1 billion pixels)
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Characterization of DIAT
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Gay et al. Electrophoresis 20, 3527-3534 (1999)

110K -> 2K
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Exemplar of DIAT

Thyroid nodule FFPELiver FF Plasma
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Characterization of DIAT

https://github.com/guomics-lab/DIAtensor/releases

Generate tensor (save *.diat)

- Generation of a tensor by 1400 cycle with pooling in mz dimensions.

DIAtensor.exe -i E: /HCCSW -o E: /tensor -T tensor -c 1400 -b 0.01 --pool_mz

- Generation of a tensor by the m/z range 400~2000 Da, auto aligned cycle based on the gradient of 0-45 minutes,with pooling in mz dimensions.

DIAtensor.exe -i E: /HCCSW -o E: /tensor -T tensor -m 400 2000 -a -g 0 45 -b 0.01 --pool_mz

Read tensor (read *.diat)

import numpy as np

diat = np.load("<file_path>.diat")['diat']

Generate image (save *.png / *.bmp)

- Generation of an aligned image by 1400 cycle with pooling in both the m/z and RT dimensions.

DIAtensor.exe -i E: /HCCSW -o E: /img -T image -c 1400 -b 0.01 --pool_mz --pool_rt -D 2D -C view -F png

https://github.com/guomics-lab/DIAtensor/releases
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Deep learning for DIAT
Residual Network



15

Phenotype Prediction with DIAT
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Phenotype Prediction with DIAT
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Summary

Current role as storage and prediction entity for large scale DIA proteomics deep 

learning phenotype prediction.

Next, 

- Direct analysis of super short gradient file (<5min)

- Interpretable model for feature selection

- fragment ion identification

- peptide/protein inference 

- Pooled DIAT back to mzXML, incorporated with targeted analysis approaches

- Include another dimension for data structures as diaPASEF
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•  uo’s group  or   -DIA data support

• Luan’s group  or  oding support

• Li’s group  or deep  earning support
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