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Introduction

Respiratory viruses include influenza A virus and SARS-CoV-2

are responsible for the serious epidemics. Decreased peripheral

lymphocyte counts have been observed in severe patients with

influenza and COVID-191. The host antiviral immune response is

orchestrated by multiple molecules and cells, but the longitudinal

variation and detailed features of respiratory virus-specific CD4+

and CD8+ T-cell response remain uncertain. Here we are using

proteomics combined with biochemistry to dissect the

lymphopenia and virus-specific T-cell responses.

Results
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Conclusion

On the one hand, viruses are very crafty and they can escape and

kidnap host-immune pathways through virus-host interactions to

avoid being wiped out by the host immune system. On the other

hand, the initial innate immune responses to pathogens have to

restrict virus spread before the adaptive immune responses

thoroughly develop.

Our unbiased and high-throughput quantitative proteomics study

provides crucial novel insight into the human primary T-cell

response against respiratory virus infection.

Methods

Peripheral blood was collected from recruited healthy people at

specific times. Different subsets of T cells were obtained and

purified then infected with influenza A virus for further research.

The average top three filtered peptides which passed the 1% Q

value cutoff were used to calculate2. After student’s t-test, different

expressed proteins were filtered if their Q value < 0.05 and

absolute AVG log2 ratio > 0.58. The relevant experiments of

SARS-CoV-2 are underway.

Based on clustering analysis, for CD4+ T cells, the signalling

pathways of genetic information processing are up-regulated after

infection obviously, such as spliceosome, ribosome biogenesis,

mRNA surveillance, and RNA transport.

Besides, the pathways of complement/coagulation cascades and

platelet activation are down-regulated, which suggests the

coordination functions of CD8+ T cells can be weakened by the

virus. The cell-to-cell mapping of SARS-CoV-2-T cells will be

drawn shortly.

Figure 1. Proteins enrichment loop graph of KO-KEGG (A, CD4+ T cells; B, CD8+ T

cells). 1st lap, top 20 pathways of proteins enrichment; 2nd lap, the number of pathways in

the background genes and Q value; 3rd lap, Up-down proteins proportion bar chart (deep

purple, up-regulation; light purple, down-regulation); 4th lap, rich factor value

(differential proteins divide total proteins in the relevant pathway).

Gene set enrichment analysis was also used because it derives

more power by focusing on gene sets, which groups of genes that

share common biological function and regulation3.

Figure 2. Gene set enrichment analysis of four pathways for human CD4+ T cells.

Use the expression information of all genes in human CD4+ T cells and the most common

Signal2 Noise as the standard to sort genes. The calculation formula of Signal2Noise is:

(μα-μβ)/(σα+σβ), which μ represents the mean, σ represents the standard deviation, and

both α and β represent the different groups.

Figure 4. Reactome analysis of CD8+ T cells. The ordinate is -log10 (Qvalue), and the

abscissa is the z-score value (the ratio of the difference between the number of up-

regulated genes and the number of down-regulated genes in the total differential genes),

and the yellow line represents the threshold of Q value = 0.05. On the right is the list of

Reactome channels with the top 20.
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Figure 3. PCA analysis of T cell samples.
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