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[bookmark: OLE_LINK1]Supplementary Results
Pre-treatment with GPS in CRFK cells did not prevent FIPV infection
The CRFK cells were pre-treated with GPS for 2 h, and then were infected with FIPV-ΔORF3abc-eGFP (MOI = 0.1) for 2 h (Fig. S1A).The CRFK cells were washed with PBS and cultured in fresh medium for 24 h. IFA revealed that compared with non-treated cells, even 3,000 μg/mL GPS had no effect on inhibiting virus (Fig. S1B). TCID50 and RT-qPCR indicated that the viral titers and viral copy numbers in cell supernatants were not reduced by GPS treatment compared with those in GPS-untreated cells (Fig. S1C-D). These results indicated that pre-treatment of CRFK cells with GPS had no inhibitory effect on FIPV infection.
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Fig. S1. Pretreatment with GPS does not protect CRFK cells from FIPV infection. (A) Schematic diagram of pre-treatment with GPS in CRFK cells. CRFK cells were pretreated with GPS for 2 h, washed twice with PBS and then were infected with FIPV-ΔORF3abc-eGFP (MOI = 0.1) for 2 h. (B) GPS pretreatment on FIPV-ΔORF3abc-eGFP infection in cells. Green fluorescence indicates FIPV distribution; blue fluorescence indicates DAPI-stained nuclei; scale bar = 100 μm. (C) GPS pre-treatment on the viral titer assayed by TCID50. (D) GPS pre-treatment on the FIPV-ΔORF3abc-eGFP RNA levels measured via qPCR. All experiments were repeated at least three times. The results are presented as the means ±SD. **P < 0.01, ns: not significant.

Co-treatment with GPS in CRFK cells inhibited the early stages of FIPV infection
The GPS and FIPV-ΔORF3abc-eGFP (MOI = 0.1) were mixed at 37°C for 2 h, and then the mixture was added to CRFK cells for 24 h (Fig. S2A). The IFA showed that the viruses were gradually decreased when GPS concentrations increased from 500 to 3,000 μg/mL (Fig. S2B). The TCID50 and qPCR showed the inhibition rates of 54.8% and 94.07%, respectively, after 3,000 μg/mL GPS administration on CRFK cells (Fig. S2C-D). These results indicated that co-treatment of CRFK cells with GPS and FIPV could effectively inhibit early stages of FIPV infection.
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Fig. S2. Co-treatment of GPS and FIPV-ΔORF3abc-eGFP inhibited virus infection in cells. (A) Schematic diagram of co-treatment with GPS on virus infection. GPS and FIPV-ΔORF3abc-eGFP were first incubated at 37°C for 2 h, after which they were added to the CRFK cells and incubated for 24 h. (B) Co-treatment of GPS and viruses on FIPV-ΔORF3abc-eGFP infection in cells. Green fluorescence indicates FIPV distribution; blue fluorescence indicates DAPI-stained nuclei, scale bar = 100 μm. (C) Co-treatment of GPS and viruses on viral titer in the culture supernatant calculated by TCID50. (D) Co-treatment of GPS and viruses on FIPV-ΔORF3abc-eGFP RNA levels measured via qPCR. All experiments were repeated at least three times. The results are presented as the mean ±SD. **P < 0.01; ***P < 0.001.

Post-treatment with GPS in CRFK cells inhibited intracellular FIPV infection
The CRFK cells were first infected with FIPV-ΔORF3abc-eGFP (MOI = 0.1) for 2 h at 37°C, followed by PBS washing and then incubation with different concentrations of GPS for 24 h (Fig. S3A). The results showed that the viruses decreased when GPS concentrations increased from 500 to 3,000 μg/mL (Fig. S3B). Also, post-treatment with 3,000 μg/mL GPS resulted in inhibition rates of approximately 44.9% and 89.4%, respectively, based on the virus titer and virus copy number (Fig. S3C-D). These results indicated that GPS inhibited intracellular FIPV infection.
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Fig. S3. Post-treatment of GPS inhibits intracellular FIPV infection. (A) Schematic diagram of post-treatment process. CRFK cells were infected with FIPV-ΔORF3abc-eGFP for 2 h, washed twice with PBS and then were treated with GPS for 24 h. (B) Post-treatment of GPS on virus infection in cells. Green fluorescence indicates FIPV-ΔORF3abc-eGFP distribution; blue fluorescence indicates DAPI-stained nuclei, scale bar = 100 μm. (C) Post-treatment of GPS on viral titers calculated by TCID50. (D) Post-treatment of GPS on FIPV-ΔORF3abc-eGFP mRNA levels measured via qPCR. All experiments were repeated at least three times. The results are presented as the mean ±SD. *P < 0.05; **P < 0.01; ***P < 0.001.



Supplementary Methods
Time of addition assays
CRFK cells with a density of 80%-90% confluent were either pretreated, co-treated, or post-treated with GPS (0, 500, 1,000, 2,000, or 3,000 μg/mL) during FIPV-ΔORF3abc-eGFP infection. In brief, (i) for pre-treatment, CRFK cells were inoculated with GPS at 37°C for 2 h and then with PBS, were infected with FIPV-ΔORF3abc-eGFP (MOI = 0.1) for 2 h, and subsequently washed with PBS to remove unbound viruses. (ii) For co-treatment, GPS and FIPV-ΔORF3abc-eGFP (MOI = 0.1) were mixed and incubated at 37°C for 2 h, then, the mixture was added to CRFK cells and incubated at 37°C for 24 h. (iii) Post-treatment: CRFK cells were infected with FIPV-ΔORF3abc-eGFP (MOI = 0.1) at 37°C for 2 h and then washed with PBS, and treated with GPS. All the above-treated cells were then further cultured at 37°C for 24 h. The antiviral activity of GPS was measured by immunofluorescence assay (IFA), TCID50, and qPCR analyses.
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