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Abstract: Aiming to investigate the inhibitory effect of the short—chain fatty acid, isovaleric acid, on the in vitro
proliferation of vaccinia virus(VACV) and its underlying mechanism, in this study, direct immunofluorescence assay was used
to screen the antiviral effects of five short—chain fatty acids. The Cell Counting Kit-8(CCK-8) assay was employed to evaluate
the impact of isovaleric acid(30-3 000 pmol/L.) on the viability of BHK-21 and Vero cells. Propidium Iodide(PI) staining
combined with flow cytometry was applied to analyze the intervention effect of isovaleric acid(10-100 pmol/L) on cell cycle
progression. Flow cytometry was used to quantify the proliferation level of VACV-green fluorescent protein(VACV-GFP) in
isovaleric acid—treated cells. Western blotting was performed to detect the expression changes of VACV structural protein
A27L and GFP. Quantitative real-time polymerase chain reaction(qPCR) was utilized to analyze the mRNA transcription levels
of the key viral genes(VACV FI7R/E9L). The results showed that isovaleric acid significantly inhibited VACV proliferation.
It had no significant effect on cell viability at concentrations of 30—3 000 umol/L and did not interfere with the cell cycle at 10—
100 pmol/L. Western blotting results demonstrated that isovaleric acid dose-dependently inhibited the expression of A271. and
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GFP proteins. qPCR confirmed that it significantly downregulated the mRNA levels of VACV FI17R/E9L. In conclusion,

isovaleric acid effectively blocked the in vitro proliferation of VACV by inhibiting viral protein synthesis and gene transcription.
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Tab.1 Primer information
FEH Genes G511 F 5 (5'—3")  Primer sequences(5'-3") A& Application
VACV-F7R FAATTCTCATTTTGCATCTGCTC qRT-PCR for detection of F7R
R:AGCTACATTATCGCGATTAGC
VACV-EIL F: TGTCGAAATGGTGAGACCGT qRT-PCR for detection of EIL

R:AACCACATATCTGCGACGGA

BHK21-GAPDH

F:GGCAAGTTCAAAGGCACAGTCAAG

qRT-PCR for detection of GAPDH

R:AACATACTCGGCACCAGCATCA

Monkey-p-actin

F:CGTGGACATCCGTAAAGAC

qRT-PCR for detection of f—actin

R:TTCTCCTTGATGTCCCGCACG
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A, C, E, G, L. Observation of the proliferation of VACV-GFP after treatment with different concentrations of short-chain fatty

acids(SCFAs) under an inverted fluorescence microscope(Scale bar: 200 um). B, D, F, H, J. Statistical analysis of fluorescence in-
tensity. *, **, and *** indicated significant(P<<0.05) and extremely significant(P<<0.01,P<0.001) difference among the different

concentrations resepectively, NS indicated insignificant difference. The same as Fig. 4 and Fig. 6

E1 =B VACY Bl (ER
Fig.1 Inhibitory effects of short—chain fatty acids on the proliferation of vaccinia virus (VACV)
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Fig.2 Effect of isovaleric acid on cell viability
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Fig.4 Effect of isovaleric acid on VACV-GFP proliferation
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Fig.5 Inhibitory effect of isovaleric acid on the expression of VACV A27L structural protein and GFP reporter protein
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Fig.6 Inhibitory effect of isovaleric acid on the expression of key genes of VACV
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