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OUTLINE

• Background and research gap

• Overview of clinical patients, samples and study design

• Immunological analysis between the LC and SC groups

• Differentially expressed proteomes and metabolomes between the LC and SC groups

• Integration of proteomic and metabolomic data

• Risk factors for COVID-19 prognosis 



BACKGROUND

Cevik, et al. Lancet Microbe. 2021 

The mean duration of MERS-CoV
shedding is less than 20 days

The mean duration of SARS-CoV-2 RNA 
shedding is usually from 10-25 days.

The duration of viral 
RNA shedding



BACKGROUND

Avanzato, et al. Cell. 2020 Xu, et al. Clinical infectious diseases. 2020 

The relationship between the phenotype and viral RNA shedding



Few studies have characterized host responses of patients with long viral RNA shedding at the 
molecular level.

Bina, et al. N Engl J Med. 2020 

Kemp, et al. Nature. 2021 

The relationship between the viral RNA 
shedding prolonged and evolution



THE OVERVIEW OF CLINICAL PATIENTS
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NO SIGNIFICANT CLINICAL DIFFERENCES



STUDY DESIGN

unpublished



THE TIME-SERIES IMMUNOLOGICAL DETECTION



DOWNREGULATION OF TREG CELLS



DIFFERENCE BETWEEN THE LC AND SC



DELAYED IMMUNE RESPONSE IN THE LC GROUP



LXR/RXR WAS INHIBITED IN THE LC GROUP



LXR/RXR MEDIATED LIPID REGULATION AND IMMUNITY IN THE LC GROUP



DOWNREGULATED LIPID IN THE LC GROUP



The most significantly downregulated lipids in the LC group are sphingomyelins, 

phosphatidylcholine (PC), and PC is a well-known as a kind of anti-inflammation factor.



DOWNREGULATED ANTI-INFLAMMATORY LIPIDS IN THE LC GROUP



PROTEOMICS AND METABOLOMICS INTEGRATION



KNN-BASED NETWORK ANALYSIS

Activated lectin pathway, suppressed cell migration, and enhanced viral replication 
plausibly contribute to prolonged RNA shedding.



MOLECULAR RISK FACTORS FOR PROLONGED VIRAL RNA SHEDDING PERIOD 
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CONCLUSION

• To understand the molecular mechanisms underlying prolonged viral RNA 
shedding in COVID-19 patients, we profiled a deep and time-resolved landscape 
of their plasma proteome and metabolome. 

• These patients exhibited prolonged inflammation and suppressed adaptive 
immunity.

• Prolonged viral RNA shedding was associated with ten potential risk factors, 
including NRP2, H3-3A, GNPTG, LGALS1, IGKV2-30, HLA-B, PRSS1, IGKV1-6, 
KPRP, and arginine.


