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Supplemental Figure 1. GSDMD loss in mice promotes tumor growth. 4 

(A) Immunofluorescence staining of GSDMD (red), CD45 (green) and pan-CK (gray) 5 

in tumor tissues from colorectal or pancreatic cancer patients. Scale bars, 20 μm. CRC, 6 

colorectal cancer; PAAD, pancreatic adenocarcinoma. 7 

(B and C) Immunofluorescence staining for GSDMD (red) and CD45 (green) in tumor 8 

tissues from colorectal or pancreatic cancer patients (B). The percentages of GSDMD+ 9 

cells among CD45+ cells were quantified from five independent fields of view within 10 

CRC and PAAD tumor tissues (C). Scale bars, 10 μm. The white arrowheads indicate 11 

GSDMD and CD45 co-expressing cells. CRC, colorectal cancer; PAAD, pancreatic 12 

adenocarcinoma. 13 

(D) Immunofluorescence staining of GSDMD-N (red), CD45 (green) and pan-CK (gray) 14 

in tumor tissues from colorectal or pancreatic cancer patients. Scale bars, 20 μm. CRC, 15 

colorectal cancer; PAAD, pancreatic adenocarcinoma. 16 

(E) Flow cytometry analysis of GSDMD expression in mouse immune cells isolated 17 

from spleen. 18 

(F-H) Percentages of immune populations in the spleen (F, n=2 per group), blood (G, 19 

n=4 per group), and lymph nodes (H, n=2 per group) of WT and Gsdmd-/- mice analyzed 20 

by flow cytometry. 21 

(I) Tumor growth curves (left), tumor weights (middle), and representative tumor 22 
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images (right) of B16-OVA tumors implanted in WT (n=8) and Gsdmd-/- (n=5) mice. 23 

(J) Tumor growth curves of WT and Gsdmd-/- mice inoculated with MC38 tumor cells 24 

and treated with DMSO or DSF (n=4~5 per group). 25 

(K) Immunoblot analysis of GSDMD protein in WT and GSDMD knockout MC38 26 

cells. 27 

(L) Tumor growth curves of WT and Gsdmd-/- mice inoculated with MC38 tumor cells 28 

and treated with DMSO or DMF. (n=6~7 per group). 29 

Data are presented as mean ± SEM (C, F-J, L) and are representative of at least two 30 

independent experiments (A-J, L). *p<0.05, **p<0.01, ***p<0.001, ns, not significant, 31 

as determined by two-way ANOVA for tumor growth curves or unpaired Student's t-32 

tests for others. 33 
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Supplemental Figure 2. GSDMD deficiency impairs T cell-mediated antitumor 37 

immunity. 38 

(A) Gating strategy for flow cytometry analysis of tumor-infiltrating immune cells. 39 

(B) Flow cytometry analysis of percentages (left) and cell numbers (right) of immune 40 

cells in MC38 tumors implanted in WT (n=6) and Gsdmd-/- (n=5) mice. 41 

(C) Flow cytometry analysis of cell numbers of Ki-67-expressing cells in CD8+, CD4+ 42 

and NK cells in MC38 tumors implanted in WT and Gsdmd-/- mice (n=9 per group). 43 
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(D-F) Flow cytometry analysis of percentages of Annexin V and PI positive cells in 44 

CD8+ (D), CD4+ (E) and NK cells (F) in MC38 tumors implanted in WT and Gsdmd-/- 45 

mice (n=9 per group). 46 

(G) Flow cytometry analysis of percentages of CXCR3-expressing cells in CD8+ and 47 

CD4+ and NK cells in MC38 tumors implanted in WT and Gsdmd-/- mice (n=9 per 48 

group). 49 

(H) RT-qPCR analysis of CXCL9 and CXCL10 expression in MC38 tumor tissues 50 

isolated from WT and Gsdmd-/- mice (n=9 per group). 51 

(I and J) Flow cytometry analysis of the expression of PD1, CD39 and TIM3 by CD8+ 52 

T cells (I) and the percentages of PD1+CD39+TIM3+CD8+ T cells (J) in MC38 tumors 53 

implanted in WT (n=10) and Gsdmd-/- mice (n=10). 54 

(K) Flow cytometry analysis of percentages (left) and cell numbers (right) of immune 55 

cells in MC38 tumors implanted in WT mice treated with DMSO (n=6) or DSF (n=7). 56 

(L) Flow cytometry analysis of the percentages of IFN-γ-expressing TILs in MC38 57 

tumors implanted in WT mice treated with DMSO or DMF (n=7 per group). 58 

(M-P) Flow cytometry analysis of immune cell infiltration (M, O) and expression of 59 

IFN-γ and Granzyme-B by tumor infiltrating lymphocytes (TILs) (N, P) in KPC (M, 60 

N) or B16-OVA tumors (O, P) implanted in WT and Gsdmd-/- mice. n=9 WT or 7 61 

Gsdmd-/- mice in M, N; n=6 WT or 4 Gsdmd-/- mice in O, P. 62 

(Q) Percentages of IFN-γ-expressing TILs in MC38 tumors analyzed by flow cytometry 63 

on day 18 after implantation in Gsdmdfl/fl (n=8) and Gsdmdfl/flVavcre (n=6) mice. 64 

(R) Flow cytometry analysis of percentages of CD8+ T cells and CD4+ T cells in blood 65 

of mice treated with CD8α-depleting antibodies or CD4-depleting antibodies. 66 

(S) Cell numbers of CD4+ and NK TILs in MC38 tumors-bearing WT (n=7) and Gsdmd-67 

/- (n=8) mice treated with CD8α-depleting antibodies. 68 

(T) Tumor growth curves of MC38 tumors implanted in WT and Gsdmd-/- mice and 69 

treated with NK-depleting antibodies (PK136) (n=10 per group). 70 

(U and V) Flow cytometry analysis of percentages of CD8+ and CD4+ TILs (U) and 71 

expression of IFN-γ and Granzyme B by TILs (V) in MC38 tumor-bearing WT or 72 
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Gsdmd-/- mice treated with NK-depleting antibodies (n=5 per group). 73 

(W and X) Flow cytometry analysis of percentages of tumor-associated macrophages 74 

(W) and IFN-γ-expressing TILs (X) in MC38 tumor-bearing WT (n=8) and Gsdmd-/- 75 

(n=9) mice treated with control or clodronate liposomes. 76 

(Y) ELISA quantification of IL-18 and IL-1β in supernatant of MC38 tumors implanted 77 

in WT (n=5), Gsdmd-/- (n=9) or DSF-treated (n=5) mice. 78 

(Z) Tumor growth curves (left) and tumor weights (right) of MC38 tumors implanted 79 

in WT (n=5), Gsdmd-/- (n=5) and DSF-treated (n=8) mice injected with IL-18 and IL-80 

1β neutralizing antibodies. 81 

(AA and AB) Percentages of CD8+, CD4+ and NK TILs (AA) and IFN-γ expression by 82 

TILs (AB) in MC38 tumors implanted in WT (n=8), Gsdmd-/- (n=10) and DSF-treated 83 

(n=11) mice injected with IL-18 and IL-1β neutralizing antibodies. 84 

Data are presented as mean ± SEM and are representative of at least two independent 85 

experiments (B-AB). *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001, ns, not 86 

significant, as determined by two-way ANOVA for tumor growth curves, one-way 87 

ANOVA for Y-AB or unpaired Student's t-tests for others. 88 

  89 
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Supplemental Figure 3. GSDMD deficiency in CD4+ T cells leads to impaired 91 

CD8+ T cell function. 92 

(A) Immunoblot analysis of GSDMD protein in CD4+ T cells isolated from the spleen 93 

of Gsdmdfl/fl and Gsdmdfl/flCD4cre mice. 94 

(B and C) Percentages of immune cells (B) and IFN-γ-expressing TILs (C) in 95 

orthotopic KPC tumors analyzed on day 14 after implantation in Gsdmdfl/fl and 96 

Gsdmdfl/flCD4cre mice (n=6 per group). 97 



9 

 

(D and E) Flow cytometry analysis of percentages (left) and cell numbers (right) of 98 

myeloid cells in MC38 (D, n=8 or 10 per group) and KPC (E, n=7 per group) tumors 99 

implanted in Gsdmdfl/fl and Gsdmdfl/flCD4cre mice. 100 

(F and G) Phenotypic analysis of CD8+ (F) and CD4+ (G) T cells in spleen of WT and 101 

Gsdmd-/- mice based on CD44 and CD62L expression (n=5 per group). 102 

(H) Flow cytometry analysis of thymocytes at different developmental stages (n=5 WT 103 

or 3 Gsdmd-/- mice). 104 

(I) Immunoblot analysis of GSDMD protein in peritoneal macrophages isolated from 105 

Gsdmdfl/fl and Gsdmdfl/flLysmcre mice.  106 

(J) Tumor growth curves (left), tumor weights (middle), and representative tumor 107 

images (right) of MC38 tumors implanted in Gsdmdfl/fl and Gsdmdfl/flLysmcre mice (n=8 108 

per group). 109 

(K and L) Experimental design (K) and flow cytometry analysis (L) of effector 110 

molecule expression by CD8+ TILs in MC38 tumor-bearing Rag2-/- mice co-transferred 111 

with WT CD45.1 and Gsdmd-/- CD45.2 CD8+ T cells (n=11). 112 

Data are presented as mean ± SEM (B-H, J, L) and are representative of at least two 113 

independent experiments (A-L). *p<0.05, **p<0.01, ns, not significant, as determined 114 

by two-way ANOVA for tumor growth curves or unpaired Student's t-tests for others. 115 
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Supplemental Figure 4. CD4+ T cell-intrinsic GSDMD potentiates antitumor 118 

immunity via IL-2 induction. 119 

(A) Flow cytometry analysis of Th1 (IFN-γ+CD4+), Th2 (IL-4+CD4+) and Treg 120 

(Foxp3+CD4+) differentiation from naive CD4+ T cells isolated from WT and Gsdmd-/- 121 

mice (n=3 per group). 122 

(B) Flow cytometry analysis of CD69, CD25, CD62L and CD44 expression by CD4+ 123 

T cells isolated from WT and Gsdmd-/- mice and activated by anti-CD3/CD28 with 10 124 

ng/ml IL-2 in vitro for 72 h. 125 



11 

 

(C) Flow cytometry analysis of CFSE labeling in CD4+ T cells isolated from WT and 126 

Gsdmd-/- mice and activated by anti-CD3/CD28 with 10 ng/ml IL-2 in vitro for 72 h. 127 

(D-G) Quantification of IL-2 in supernatant of subcutaneous KPC tumors implanted in 128 

WT and Gsdmd-/- mice (n=7 per group) (D), Gsdmdfl/fl (n=8) and Gsdmdfl/flCD4cre (n=10) 129 

mice (E), WT mice treated with DMSO (n=7) or DSF (n=10) (F), or orthotopic KPC 130 

tumor implanted in Gsdmdfl/fl and Gsdmdfl/flCD4cre mice (G, n=5 per group). 131 

(H and I) Percentages of IL-2-expressing CD8+ and CD4+ TILs in subcutaneous (H, 132 

n=8 per group) or orthotopic (I, n=6 per group) KPC tumors implanted in Gsdmdfl/fl or 133 

Gsdmdfl/flCD4cre mice. 134 

(J) Percentages of IL-2-expressing CD8+ and CD4+ TILs in subcutaneous KPC tumor-135 

bearing mice treated with DMSO (n=8) or DSF (n=7). 136 

(K-N) Tumor growth curves (left), tumor weights (middle), and representative tumor 137 

images (right) of KPC tumors implanted in Gsdmdfl/fl and Gsdmdfl/flCD4cre mice (K), or 138 

DMSO- or DSF-treated WT mice (M) under the treatment of FK506. Percentages of 139 

IFN-γ-expressing TILs were analyzed by flow cytometry (L, N, n=8 per group). 140 

Data are presented as mean ± SEM and are representative of at least two independent 141 

experiments (A-N). *p<0.05, **p<0.01, ***p<0.001, ns, not significant, as determined 142 

by two-way ANOVA for tumor growth curves or unpaired Student's t-tests calculated 143 

for others. 144 

  145 
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146 

Supplemental Figure 5. GSDMD activation in CD4+ T cells does not induce 147 

proptosis. 148 

(A-F) CD4+ T cells isolated from WT or OT-II mice were activated by anti-CD3/CD28 149 

(A-C) or OVA323-339 peptide (D-F) in vitro for the indicated times in the presence or 150 

absence of DSF (5 μM). Percentage of IL-2-expressing CD4+ T cells (A, D). IL-2 levels 151 

in culture supernatants (B, E) and IL-2 transcript levels (C, F) were assessed. The 152 

relative expression level was fold normalized to the IL-2 mRNA level of WT group at 153 

0 h. 154 

(G) The levels of LDH in cell culture supernatants of WT and Gsdmd-/-CD4+ T cells 155 

after in vitro activation for 24 h or 48 h, detected by ELISA. 156 
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(H) Flow cytometry analysis of percentages of PIhigh CD4+ T cells upon in vitro 157 

stimulation by anti-CD3/CD28 for 24 h. 158 

(I) Microscopic images of morphological changes of WT and Gsdmd-/- CD4+ T cells 159 

stimulated by anti-CD3/CD28 for 24 h in vitro. 160 

(J) Time-course analysis of Ca2+ influx in WT or Gsdmd-/- naïve CD4+ T cells in 161 

response to anti-CD3/CD28 stimulation. 162 

(K) Immunoblot analysis of GSDMD and NFAT protein activation in WT and Gsdmd-163 

/- CD4+ T cells upon anti-CD3/CD28 stimulation for the indicated times. 164 

(L) Time-course analysis of Ca2+ influx in in vitro activated, DMSO- or DSF-treated 165 

CD4+ T cells in response to PMA stimulation. 166 

(M) Immunoblot analysis of GSDMD and caspase-8 protein activation in CD8+ T cells 167 

upon anti-CD3/CD28 stimulation for the indicated times. LPS and nigericin co-treated 168 

BMDMs were used as the positive control of GSDMD activation. 169 

(N and O) CD8+ T cells isolated from WT and Gsdmd-/- mice were activated by anti-170 

CD3/CD28 in vitro. Percentages of IL-2-expressing CD8+ T cells (N) were analyzed by 171 

flow cytometry. Secreted IL-2 was quantified by ELISA (O). 172 

Data are presented as mean ± SEM (A-H, J, L, N-O, n=3 per group) and are 173 

representative of at least two independent experiments (A-O). *p<0.05, **p<0.01, 174 

***p<0.001, ****p<0.0001, ns, not significant, as determined by unpaired Student's t-175 

tests. 176 
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178 

Supplemental Figure 6. Caspase-8 mediates GSDMD activation in CD4+ T cells. 179 

(A and B) Immunoblot analysis of GSDMD protein activation in caspase-1-/- (A) or 180 

caspase-11-/- (B) CD4+ T cells activated by anti-CD3/CD28 for the indicated times in 181 

vitro. 182 

(C and D) Time-course analysis of Ca2+ influx in in vitro activated, inhibitor-treated 183 

WT and Gsdmd-/- CD4+ T cells in response to PMA stimulation. 184 

(E and F) CD4+ T cells were activated in vitro by anti-CD3/CD28 for 24 h with or 185 

without MC38 tumor supernatant at different dilutions. Percentages of IL-2 expressing 186 

CD4+ T cells (E) and IL-2 MFI in CD4+ T cells (F) were assessed.   187 

(G-I) Immunoblot analysis of GSDMD and caspase-8 protein activation in activated 188 

CD4+ T cells treated with or without the conditioned medium from cultured MC38 cells, 189 

KPC and B16-OVA cells (G, H), or heat-denatured conditioned medium from MC38 190 

cells (I).  191 

Data are presented as mean ± SEM (C-F, n=3 per group) and are representative of at 192 

least two independent experiments (C-I). ***p<0.001, ****p<0.0001, ns, not 193 
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significant, as determined by one-way ANOVA for E and F or unpaired Student's t-tests 194 

for others. 195 

  196 
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197 

Supplemental Figure 7. GSDMD expression is associated with intratumoral T cell 198 

activation in patient samples. 199 

(A) Correlation analysis of GSDMD expression and CD8+ T cell subset infiltration in 200 

various types of tumors based on the results from the TISIDB database. 201 

(B) Correlation analysis of GSDMD expression and Th1 infiltration in tumors from 202 

patients with COAD or PAAD based on the results from the TIMER database. 203 

(C) Representative images of low- and high- GSDMD activation in tumor-infiltrating 204 

CD4+ T cells in colorectal or pancreatic cancer patients. 205 


