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Antiviral effect of rifampin on yellow fever virus and its preliminary mechanism
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[ Abstract] Objective To explore the effect of rifampin on yellow fever virus (YFV) and its preliminary mechanism.
Methods Indicated concentrations of rifampin (0.04, 0.2, 1, 5, 25, 125, 625 umol/L) were incubated with human liver
cancer cells Huh-7 for 24 h. The cytotoxicity of rifampin was measured by CCK-8 assay and the 50% cytotoxic concentration
(CCs,) was calculated. When Huh-7 cells were infected with YFV, different concentrations of rifampin (0.04, 0.2, 1, 5, 25 pmol/L)
were added to detect the dose-response relationship of YFV resistance and to calculate the half inhibition concentration
(ICsp); rifampin (5 pmol/L) was added and incubated for different exposure time (2, 4, 8, 12, 24 h) to detect the time-effect
relationship of YFV resistance. Huh-7 cells were infected with YFV for 2 h, and rifampin (25 pmol/L) was added at different
time points (2, 4, 6, 8, 12 h) for 2 h incubation. The most significant anti-YFV stage was detected. The effect of rifampin
on YFV invasion was evaluated by virus binding assay and cholera toxin B (CTB)/transferrin (TF) mediated endocytosis
experiment. Results Rifampin had a robust anti-YFV effect (IC5,=1.868 pmol/L, P<<0.01) with low cytotoxicity
(CC5=176.9 pmol/L). Kinetic test, binding and endocytosis experiments showed that rifampin could significantly inhibit
YFV binding and invading target cells (P<<0.01), but did not affect the endocytosis process of YFV. Moreover, rifampin also
had inhibitory effect at late YFV replication stage (P<<0.01). Conclusion Rifampin can inhibit YFV infection by blocking
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viral binding to the target cells at early stage of viral entry.
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Fig1 Effect of different concentrations of rifampin on cell viability and YFV infection

A: Cell viability of Huh-7 cells treated with rifampin for 24 h detected by CCK-8 assay; B: Infection rate of YFV (MOI=1) in Huh-7 cells

treated with rifampin detected by immunofluorenscence; C: Representative immunofluorenscence pictures (10X). “P<<0.01 vs DMSO

group. n=3,x+s. YFV: Yellow fever virus; DMSO: Dimethyl sulfoxide; CCK-8: Cell counting kit 8; MOI: Multiplicity of infection.
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Fig2 Effect of rifampin (5 pmol/L) with different exposure durations on cell viability and YFV infection

A: Cell viability of Huh-7 cells treated with rifampin detected by CCK-8 assay; B: Infection rate of YFV (MOI=1) in Huh-7 cells treated

with rifampin detected by immunofluorenscence; C: Representative immunofluorenscence pictures (10X). "P<<0.05, "P<<0.01 vs

DMSO. n=3, x+s. YFV: Yellow fever virus; DMSO: Dimethyl sulfoxide; CCK-8: Cell counting kit 8; MOI: Multiplicity of infection.
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Fig3 Effect of rifampin (25 pmol/L) on YFV infection after different exposure durations

A: Kinetic test of rifampin on YFV infection (== : Intervention time of rifampin; |: Time point of adding YFV;

1: End of YFV infection). B: The infection rate was detected by immunofluorenscence. =~ P<<0.01 vs DMSO group. n=3, x+s. YFV:

Yellow fever virus; DMSO: Dimethyl sulfoxide.
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Fig4 Effect of rifampin (25 pmol/L) on YFV binding to target cells

A: Representative immunofluorenscence pictures (10X); B: Viral binding to target cells was detected by immunofluorenscence 24 h

post infection. "P<<0.01 vs DMSO group. n=3, X+5. YFV: Yellow fever virus; DMSO: Dimethyl sulfoxide.
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Fig5S Effect of rifampin (25 pmol/L) on the endocytosis of YFV into target cells

Representative immunofluorenscence pictures (10X). YFV: Yellow fever virus; DMSO: Dimethyl sulfoxide; TF: Transferrin; CTB:

Cholera toxin B.
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