The potential use of serum proteomics for
monitoring COVID-19 progression to
complement RT-PCR detection
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Patients

Severe: Non-Severe: Non-COVID: Healthy:
1. 36 patients 1. 108 patients (Ordinary flu) 1. 21 individuals
2. 251 serum 2. 380 serum 1. 24 patients 2. 21 serum
samples samples 2. 24 serum samples
samples
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Patients and samples I ——
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Five stages of the COVID-19 course —

A
- Nucleic acid positive stage (NCP) Nucleic acid negative stage (NCN)
| 48h 48h | 48h | 48h
Disease [ v v
courses
A A A A
Onset: Admission Nucleic acid test Discharge
Fever turns negative
Cough
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Optimization of PulseDIA —
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Proteins dysregulated during different stages —

o Severe COVID-19 non-Severe COVID-19
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Performance of 48 dysregulated proteins A

B Dysregulated proteins selected by ANOVA and Mfuzz
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Machine learning models

53 patients
253 smles

Severe
19 patients
115 samples

Random distribution

85 samples

NCP n=70
NCN n=15
Feature selection

Features
n=9

Training set
n=72
Feature selection

Features
n=8

Six-fold cross validation

Validation set

n=13

Model training

Model training

Test set
30 samples

NCP n=25
NCN n=5

Prediction

[ Model 2 | > Accuarcy 0.97

AUC: 0.94

| r

non-Severe

34 patients

138 samples

Random distribution

108 samples
NCP n=71
NCN n=37

Features
n=23
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Test set
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NCP

n=22
NCN n=8

Training set

n=90

Validation set

n=18
Prediction

Model training
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Machine learning models

B
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Machine learning models —

No. 629

D 77-year old severe female patient

71 '

NCP « NCN 1) Hypertension
=
= Severe :
2 021 2) Diabetes
9 174 .
£ 155 . 3) renal insufficiency
5 .
§ 00 4 4) type 1 respiratory failure
s = Y.
£ 5) cardiac insufficiency
@
8 | e T - 6) hypoproteinemia
@ 0.2 A '
$ 196 . : i
< o624, - 7) fungal infection
B993%0 511 197 403 432+ W08 467 - P
s I 4244629 o246 4 36, 372 8) aortic wall calcification
0.00 0.25 0.50 075 100 9) cystic lesions of the pancreas

Predicted value for diease stage
10) small stones in the left kidney
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Machine learning models —

No. 611
141 : 54-year old non-severe male patient
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Predicted value for diease stage
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Performance of eight significantly dysregulated proteins —
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