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Figure S1.  Resiquimod promotes IPP induced Vδ2 T cell expansion in vitro. (A) Concentrations of human Vδ2 T cells in cultured 

PBMCs at day 8. 2 million PBMCs were added in each well. Different doses of IPP were added with resiquimod (10 μg/ml). The cells 

were expanded for 8 days. Vδ2 T cell concentration was measured by FACS. n=3. (B) Overlaid of IPP and IPP plus resiquimod 

stimulated PBMCs at day 8. PBMCs were labeled with CFSE dye and cultured with IPP or IPP plus resiquimod for 8 days. 

Representative flow charts gated on TCR Vδ2 positive (+) and negative (-) populations. (C) NK cells are a minority of cells after Vδ2 

T cells expansion. 2 million PBMCs were cultured for 8 days with indicated stimulation. NK cell concentration was measured by 

FACS. (D) Concentration of Vδ2 T cells in cultured PBMCs expanded by IPP plus Resiquimod for 8 days using full RPMI 1640 

medium with or without 2-Me. N=3. Data are presented as mean ± S.E.M., * p<0.05, NS means no significant difference.  

Figure S2.  (A) TLR agonists alone have a modest effect on purified Vδ2 T cell expansion. 100K purified γδ T cells were labeled with 

CFSE and cultured with indicted TLR agonists for 3 days. Representative flow results of CFSE staining show TLR agonists alone had 

a moderate effect on γδ T cells expansion. (B) TLR7 and TLR8 expression in monocytes and γδ T cells  freshly isolated from PBMCs. 

Figure S3.  Resiquimod promotes pan-anti-γδ TCR antibodies induced Vδ2 T cell expansion. (A and B) Typical flow charts and 

statistical analysis showing concentrations of Vδ2 cells in cultured PBMCs at day 8 stimulated by pan-anti-γδ TCR antibodies (5 

μg/per well) with or without resiquimod (10 μg/ml), n=13. (C) Absolute number of Vδ2 T cells expanded by pan-anti-γδ TCR 

antibodies with or without resiquimod (10 μg/ml), n=3. (D) Concentrations of Vδ2 T cells expanded from PBMCs by indicated 

stimulation on day 6, 8, 10 and 13. PBMCs were from the same donor. (E) Bright-field photos showing the colony formation of γδ T 
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cells in cultured PBMCs with pan-anti-γδ TCR antibodies plus resiquimod on day 3. Data are presented as the mean ± S.E.M. 

*p<0.05, ***p<0.001.  

Figure S4. (A-B) Concentrations of Vδ2 T cells in cultured PBMCs at day 10 after incubation with IPP and/or resiquimod (A) and 

statistical analysis (B). IPP or resiquimod was added at different time points. PBMCs were collected at day 0; IPP (day5) + 

resiquimod: PBMCs were stimulated with IPP (5 μg/ml) starting on day 0 and resiquimod (10 μg/ml) was added on day 5 and cultured 

for another 5 days. Resiquimod (day 5) + IPP: PBMCs were stimulated with resiquimod starting on day 0 and IPP was added on day 5 

and cultured for another 5 days. n=3. Data are presented as mean ± S.E.M., * p<0.05, NS means no significant difference. (C) 

Resiquimod was added into cultured PBMCs at early stage (day 1-5) or late stage (day 6-12), and the concentrations of Vδ2 T cells 

were measured at day 13. Data are presented as the mean ± S.E.M. *p<0.05, ***p<0.001.  

Figure S5.  Resiquimod promotes cytotoxicity of γδ T cells expanded by pan-anti-γδ TCR antibodies in different E:T ratio. 

LDH release assay result showing cytotoxicity of γδ T cells expanded by pan-anti-γδ TCR antibody without or with resiquimod 

(10μg/ml) to melanoma A375 cells in different E:T ratios. n=3, data shown as Mean±S.E.M., **p<0.01, ***p<0.001. 

Figure S6. Resiquimod promotes cytotoxicity of γδ T cells expanded by pan-anti-γδ TCR antibodies to a variety of tumor cells.  

(A) LDH release assay result showing cytotoxicity of γδ T cells expanded by pan-anti-γδ TCR antibody (5 μg per well) with or 

without resiquimod (10 μg/ml) at E:T ratio=5:1 to multiple melanoma cell lines. A2058CR and WM9CR melanoma cell lines are 
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resistant to BRAF and MEK inhibitors. A2058 and WM9 are their parental cell lines. LDH release assay was performed after 

coculture Vδ2 T cells and tumor cells for 16 hours. n=5-7, data shown as Mean±S.E.M. (B) LDH release assay result showing 

cytotoxicity of γδ T cells expanded by pan-anti-γδ TCR antibody without or with resiquimod (10μg/ml) at E:T ratio=5:1 to epithelial 

cancer cell lines, n=5-6, data shown as Mean±S.E.M.  **P<0.01, ***P<0.001.  

Figure S7. Single-cell transcriptomics data set identifies distinct signaling pathway profiling during Vδ2 T cell fates. (A) Heat 

map showing the marker gene expression hits in relatively naive Vδ2 T cells and terminally differentiated effector memory Vδ2 T 

cells. (B) Gene-Ontology analysis of significantly different hits of phosphoprotein related to Figure 4D. (C) UMAP and violin plots 

showing ssGSEA score of signaling pathway related genes of Figure 4E. 

Figure S8. Gene-Ontology analysis of significantly different protein hits of RPPA analysis. 

Figure S9. Vδ2 T cell expansion by IPP plus resiquimod vs ZOL. (A) Independent experiment results showing expansion folds of 

Vδ2 T cells from PBMCs on day 8 stimulated by IPP plus resiquimod (10 μg/ml) or ZOL (5 μM), n=4. Data are presented as the mean 

± S.E.M. (B) Cytotoxicity of expanded Vδ2 T cells to lymphoma cells. Vδ2 T cells were expanded from PBMCs using ZOL or IPP 

plus resiquimod for approximately 13 days. 2x10
4
 Daudi or K562 cells were added in each well. Effector:Target (E:T) ratio was 5:1, 

2:1 and 1:1 in the coculture. LDH release assay was performed after coculturing Vδ2 T cells and lymphoma cells for 4 hours. Data 

shown as Mean±S.E.M. **p<0.01, ***p<0.001. (C) Concentrations and absolute number of human Vδ2 T cells in cultured PBMCs at 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2021-003339:e003339. 9 2021;J Immunother Cancer, et al. Wang H



4 

 

day 7 after co-stimulation with ZOL and Resiquimod. Data are presented as the mean ± S.E.M, ***p<0.001. (D) Gating strategy of 

flow cytometry result of Figure 4C group “ZOL+PBMCs” on day 3, purified naïve γδ T cells were labeled with CFSE, while PBMCs 

were not labeled.  

Figure S10. (A) APC phenotypes and checkpoint protein expression in PBMC monocytes. Four populations were shown based on the 

expression levels of CD14 (Monocyte’s marker) and CD80 (APC marker), Monocyte-divided APCs showing higher forward and side 

scatter values, and checkpoint protein (PD-L1 and CTLA-4) expression in health donor PBMCs. (B) PBMCs were cultured with IPP 

or IPP plus resiquimod for 48h, and the viability and mortality of monocytes and lymphocytes were detected with Annexin V/7-AAD 

apoptosis kit and flow cytometry. (C) Purified monocytes were cultured with resiquimod for 24h with indicated concentration, and the 

viability and mortality were detected with Annexin V/7-AAD apoptosis kit and flow cytometry. 

Figure S11. Vδ2 T cell expansion using IPP or IPP plus resiquimod (IR) in the presence of anti-PD-1 antibody (pembrolizumab, 

4μg/ml) for 10 days. (A) Two million PBMCs were added to each well with indicated stimulation for 10 days. Results showing Vδ2 T 

cell concentration and absolute number of Vδ2 T cells. Data are shown as the mean ± S.E.M, 3 replicates. (B) Functional marker 

expression on Vδ2 T cells. 
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