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Aims 

1. Our study defines that plant derived saponin (peruvoside) metabolite triggers the 

pleotropic cellular pathway of Src kinase signalling downstream regulation of the novel 

CDK1 signalling that phosphorylates GBF1 and in-turn causing Golgi vesiculation which 

disrupts viral replication. 

2. Our study identifies peruvoside as broad-spectrum antiviral against 4 families of 

viruses and demonstrates antiviral activity against SARS-CoV-2 with minimal in vitro 

and in vivo cytotoxicity. 

3. Our findings pave the way for consideration of host-directed antivirals for current 

virus-mediated disease, in the interim where no vaccine is available. These findings 

would be of considerable interest to scientists, clinicians, public health officials, and 

policy makers globally. 

Lessons Learnt 

Positive-sense RNA viruses modify intracellular calcium stores, endoplasmic reticulum 

and Golgi apparatus (Golgi) to generate membranous replication organelles known as 

viral factories. Viral factories provide a conducive and substantial enclave for essential 

virus replication via concentrating necessary cellular factors and viral proteins in 

proximity. Here, we identified the vital role of a broad-spectrum antiviral, peruvoside 

in limiting the formation of viral factories. Mechanistically, we revealed the pleiotropic 

cellular effect of Src and PLC kinase signaling via cyclin-dependent kinase 1 signaling 

leads to Golgi-specific brefeldin A-resistance guanine nucleotide exchange factor 1 

(GBF1) phosphorylation and Golgi vesiculation by peruvoside treatment. The 

ramification of GBF1 phosphorylation fosters GBF1 deprivation consequentially 

activating downstream antiviral signaling by dampening viral factories formation. 

These findings highlight the importance of dissecting the broad-spectrum antiviral 

therapeutics mechanism and pave the way for consideration of peruvoside, host-

directed antivirals for positive-sense RNA virus-mediated disease, in the interim where 

no vaccine is available.  
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Additional Information  

Singapore Health & Biomedical Congress (SHBC) 2022: Singapore Young Investigator 

Award (Basic Science & Translational Research) (Oral category) – (Bronze Award); Our 

current approach to understanding the role of Peruvoside in positive-strand RNA virus 

replication inhibition lies in the conjecture of a direct role in viral replication inhibition 

via the viral replication factory formation, it was a challenge to look at various RNA 

viruses that use different cells lines, different pathways for infection. It is crucial to 

look for similarities between these virus infections and replication to identify a broad-

spectrum inhibitor.  
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