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Supplemental Methods and Materials

VISTA expression and purification.

The murine VISTA extracellular domain (amino acids 33-191) was cloned into the pFUSE-mIgG2A-Fc expression plasmid, which was a gift from Lily Wang’s lab. The recombinant murine VISTA protein (amino acids 1-191) with 10 histidines was cloned into the pcDNA3.1 vector. VISTA-Fc and VISTA-His were produced by the ExpiCHO expression system according to the manufacturer’s instructions (Gibco). The recombinant VISTA-Fc protein was purified from the cell culture supernatant using protein Agarose (GenScript). Murine VISTA-his was purified from the cell supernatant using Ni SepharoseTM 6 Fast Flow resin (GE Healthcare). The proteins were desalted into PBS using 10 KD MWCO spin columns (Millipore) and verified by blotting.

ELISA screening model 

The purified murine VISTA-Fc extracellular domain fusion protein was diluted to 0.0982 μg/mL with coating buffer, and 100 μL of the protein solution was added to each well and incubated overnight at 4°C. The next day, the coated protein solution was discarded, and the plate was washed three times with PBST. After blocking at room temperature for 2 hours, the blocking solution was discarded, and the plate was washed 5 times with 0.01% PBST. The screening sample solution was mixed with an antibody at a 1:9 ratio (final compound concentration of 10 μg/mL; final primary antibody concentration was 0.5 μg/mLand incubated at room temperature for 2 hours. The reaction solution was discarded, and the plate was washed with PBST. A secondary anti-sheep HRP antibody was added and incubated for 1 h at room temperature, and then the plate was washed with PBST. The TMB color solution was added, and the plate was incubated in the dark for 9 min. Then, stop solution was added, and the absorbance was measured at 450 nm.
Supplemental Results

Expression and purification of the murine VISTA-ECD proteins

The murine VISTA-ECD protein was desalted into PBS and detected by Coomassie blue staining for purity assessment. We examined the purified fractions and found that mVISTA-Fc was only present in the eluted fractions (Supple. Fig. S1). We used a Protein A column to purify the murine VISTA-Fc (mVISTA-Fc) protein and used it for the subsequent ELISA screening experiments and cell activity evaluation. The murine VISTA-His protein was expressed from transected cell culture medium on the second day. The protein significantly accumulated with a prolonged transfection time. The cell culture supernatant was collected, and the recombinant proteins were purified using Ni SepharoseTM 6 Fast Flow resin. We found that the murine VISTA-ECD-his protein was eluted at an imidazole concentration of 250 mM by Western blotting identification. Subsequently, we collected the 250 mM imidazole elution fractions and concentrated by Amicon Ultra-15 ultrafiltration (Merck). The protein was desalted into PBS, and the purity was evaluated by SDS-PAGE (Suppl. Fig. S2). 

Suppl. Fig S1a
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Suppl. Fig S1b
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Suppl. Fig S1c
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Suppl. Fig. S1 Murine VISTA-Fc expression and purification. (a) Protein expression in the cell supernatant gradually increased after transfection. (b) The protein was purified from the cell supernatant using Protein A resin. The murine VISTA-Fc protein was detected by Western blotting. (c) The purity of the recombinant VISTA-Fc protein was determined by SDS-PAGE.
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Suppl. Fig. S2b
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Suppl. Fig. S2c
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Suppl. Fig. S2 Murine VISTA-His expression and purification. (a) Protein expression in the cell supernatants as detected by Western blotting after transfection. (b) The protein was purified from the cell supernatant using Ni SepharoseTM 6 Fast Flow resin. The murine VISTA-his10 protein was detected by Western blotting. (c) The purity of the recombinant VISTA-His protein was determined by SDS-PAGE.
The binding rate of compounds and the VISTA-ECD protein
The binding rates of murine VISTA-ECD with the compounds selected by virtual screening were evaluated with the ELISA assay (Suppl. Table S1). 
Suppl. Table S1 The binding rate of murine VISTA with compounds by ELISA assay
The absorbance was read at 450 nm (OD450) and 570nm(OD570).The absorbance at 570nm can be subtracted from the absorbance at 450nm. Binding rates(%)=(ODcompound-ODprotein)/ODprotein×100%
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