Supplemental Figure Legends

Figure S1. Chemotherapy promotes CD8" T cell anti-tumor immunity (related to

Figure 1)

A. Representative images of IHC staining of CD8 in the tumor tissues from breast
cancer patients before neo-adjuvant chemotherapy (NCT) and after NCT. Scale bar:
100 uM.

B. Tumor growth curve of 4Tl in the WT mice treated with vehicle or
chemotherapeutic drugs PTX as indicated. Data are shown as mean#SEM (n=4
mice per group). Two-way ANOVA (mixed model) and Sidak’s multiple
comparisons test were performed.

C. FACS analysis of tumor-infiltrating CD3"CD8" T cells in the mice treated with
vehicle or chemotherapy as B described. Data are shown as mean+=SEM (n=>5 mice
per group). Two-way ANOVA and Sidak’s multiple comparisons test were
performed.

D. FACS analysis of DC (CD45'CD11c"MHCIIMe'CD103"), macrophages
(CD45"CD11b"F4/80%), PMN-MDSC (CD45'CD11b"Ly-6G'Ly-6C"") and M-
MDSC (CD45"CD11b"Ly-6GLy-6C"*) in the tumor tissues of WT mice treated
with vehicle or chemotherapeutic drugs PTX, DOX, CDDP as indicated. Data are
shown as mean#SEM (n=5-6 mice per group). Two-way ANOVA (mixed model)
and Sidak’s multiple comparisons test were performed.

E. FACS analysis of CD4" and CD8" T cells in the splenocytes of WT mice treated



with anti-CD8 or IgG control antibodies upon chemotherapy treatment.

*, P<0.05; **, P<0.01; ***, P<0.001; **** P<(0.0001

Figure S2. Chemotherapy enhances tumor cell antigen presentation to facilitate

CDS8* T cell cytotoxic function (related to Figure 2)

A. Analysis of half maximal toxic concentration (ICs0) of chemotherapeutic drugs PTX,
DOX, CDDP for E0771 cells.

B. Cell viability of E0771 exposed to chemotherapeutic drugs of PTX (20uM), DOX
(3uM) and CDDP (20uM) by CCKS assay. Quantitative data are shown as
meantSEM (n=3). Two-tailed unpaired t-test was performed for the comparisons
between two groups.

C. Schematic illustration for the analysis of antigen-presenting ability of DC after co-
cultured with the OVA expressing tumor cells (E0771-OVA or MC38-OVA)
pretreated with vehicle or chemotherapeutic drugs PTX, DOX, CDDP for 24 hr.

D. FACS analysis of levels of MHC-I-complexed OVA peptide SIINFEKL on the
surface of DC cells as C described.

E. Tumor growth curve of E0771-OVA-ZsGreen in the WT mice treated with vehicle
or PTX. Data are shown as meantSEM (n=5-6 mice per group). Two-way ANOVA
(mixed model) and Sidak’s multiple comparisons test were performed.

F. FACS analysis (left) and quantification (right) of levels of MHC-I-complexed OVA
peptide SIINFEKL on the surface of DC(CD45"'CD11¢"MHCII'CD103") from
draining lymph nodes in E0771-OVA-ZsGreen tumor-bearing mice with vehicle or

PTX treatment. Quantitative data are shown as mean2SEM (n=5 mice per group).



Two-tailed unpaired t-test was performed for the comparisons between two groups.
. Schematic illustration for functional analysis of naive OT-1 CD8" T cells co-
cultured with the OVA expressing tumor cells (E0771-OVA or MC38-OVA).

. Representative FACS analysis of IFNy" and Granzyme B" CD8" cells in OT-1 CD8"
T cell as G described.

FACS analysis (left) and quantification (right) of CD8" T cells after OT-1 CTLs
adoptive transfer in the E0771-OVA tumor-bearing Rag2”" mice with vehicle or
PTX treatment. Data are shown as mean+SEM (n=5-6 mice per group). Two-way
ANOVA (mixed model) and Sidak’s multiple comparisons test were performed.

. FACS analysis (left) and quantification (right) of IFNy" and Granzyme B* CD8"
cells in the tumor tissue after OT-1 CTLs adoptive transfer in the E0771-OVA
tumor-bearing Rag2”~ mice with vehicle or PTX treatment. Data are shown as
meantSEM (n=5 mice per group). Two-way ANOVA (mixed model) and Sidak’s

multiple comparisons test were performed.

* P<0.05; **, P<0.01; *** P<0.001; **** P<(0.0001; ns, non significance

Figure S3. Chemotherapy enhances CD8'T cell activity through stimulating

cancer cell-autonomous type I IFN production (related to Figure 3)

A. Representative of FACS for sorted tumor-infiltrating T cells (CD45"CD3") and

tumor cells (CD45 ZsGreen") from E0771-OVA-ZsGreen tumor bearing mice after

vehicle or PTX treatment.

B. GSEA analysis of enrichment of cell proliferation and apoptosis signatures in the

tumor cells sorted from E0771-OVA-ZsGreen tumor bearing mice after vehicle or



PTX treatment.

. Real-time PCR analysis of Ifnb and ISGs gene expression levels in 4T1 and MDA-
MB-231 tumor cells after vehicle or indicated chemotherapeutic drugs treatment for
24 hr. Data are shown as mean*SEM (n=3). Two-way ANOVA and Sidak’s
multiple comparisons test were performed.

. Percent lysis of MC38-OVA-Luc pretreated with the indicated chemotherapeutic
drugs for 24 hr after incubation with OVA peptide activated OT-1 CTLs in the
presence of anti-IFNAR1 neutralization antibody or IgG ctrl at the different ratios
as shown. Data are shown as mean+SEM (n=3). Two-way ANOVA (mixed model)
and Sidak’s multiple comparisons test were performed.

. FACS analysis of CD69 in tumor-infiltrating CD8'T cells in E0771-OVA tumor-
bearing WT and Ifiarl”" mice with vehicle or PTX treatment. Data are shown as
mean+SEM (n=4-5 mice). Two-way ANOVA and Sidak’s multiple comparisons test
were performed.

. FACS analysis of IFNy and Granzyme B staining in tumor-infiltrating CD8"T cells

in E0771-OVA tumor-bearing WT and Ifnarl” mice with vehicle or PTX treatment.

* P<0.05; **, P<0.01; *** P<0.001; **** P<(0.0001; ns, non significance

Figure S4. Cytosolic mtDNA in the tumor cells is required for type I IFN induction

following chemotherapy treatment (related to Figure 4)

A. Cytosolic amount of gDNA and mtDNA in MC38 tumor cells treated with vehicle

or the indicated chemotherapeutic drugs for 24 hr. Data are shown as mean+=SEM

(n=3). Two-way ANOVA and Sidak’s multiple comparisons test were performed.



B. Real-time PCR analysis of /fnb expression and cytosolic amount of mtDNA in
MC38 tumor cells treated with vehicle or the indicated chemotherapeutic drugs for
24 hr, or plus with EtBr treatment for 4 days.

*, P<0.05; **, P<0.01; *** P<0.001; **** P<(0.0001; ns, non significance

Figure S5. ROS-triggered oxidized mtDNA is critical for type I IFN induction by

chemotherapy (related to Figure 5)

A. ATP production in the MC38 tumor cells after vehicle or the indicated
chemotherapeutic drug treatment for 12 hr. Data are shown as meanSEM (n=4).
Two-way ANOVA and Sidak’s multiple comparisons test were performed.

B. Flow analysis of ROS production in MC38 tumor cells after vehicle or PTX
treatment for 24 hr. NT, no treatment; PC, positive control. Quantitative data are
shown as mean*SEM (n=3). Two-tailed unpaired t-test was performed for the
comparisons between two groups.

C. ELISA analysis of oxidized mtDNA marker 8-OHdG levels in MC38 tumor cells
after vehicle or the indicated chemotherapeutic drug treatment for 24 hr. Data are
shown as mean+=SEM (n=3). Two-tailed unpaired t-test was performed for the
comparisons between two groups.

D. Immunofluorescence staining of 8-OHdG in EO771 tumor cells after vehicle or PTX
treatment for 24 hr. Scale bar, 50 uM.

E. ELISA analysis of oxidized mtDNA marker 8-OHdG levels in MC38 tumor cells
after vehicle or the indicated chemotherapeutic drug treatment, or plus with

antioxidants mito-TEMPO or NAC treatment for 24 hr. Data are shown as



meantSEM (n=3). Two-tailed unpaired t-test was performed for the comparisons
between two groups.

* P<0.05; **, P<0.01; *** P<0.001; **** P<(0.0001; ns, no significance

Figure S6. CGAS/STING-dependent oxidized mtDNA sensing drives type I IFN-

mediated CD8* T cell anti-tumor immunity under chemotherapy (related to

Figure 6)

A. Real-time PCR analysis of Ifnb expression in EQ771 (left) of MC38 (right) tumor
cells treated with vehicle or PTX for 24 hr, or plus with TLR9 inhibitor, RNA pol
III inhibitor, STING inhibitor treatment for 24 hr. Data are shown as meanSEM
(n=3). Two-tailed unpaired t-test was performed for the comparisons between two
groups.

B. Western blot validation of cGAS and STING deficiency of Cgas™ and Sting”
E0771 tumor cells established by CRISPR-Cas9.

C. Representative of flow analysis of Granzyme B staining in the tumor-infiltrating
CDS8" T cells of WT, Cgas™”, Sting” E0771-OVA-RFP tumor-bearing mice with
vehicle or PTX treatment.

Figure S7. Antioxidant NAC impairs the therapeutic efficacy of chemotherapy and

anti-PD-L1 blockade combination (related to Figure 7)

A. FACS analysis (above) and quantification (below) of levels of PD-L1 on the surface
of MDA-MB-231 and BT549 breast cancer cells treated with vehicle or the
indicated chemotherapeutic drugs PTX, DOX, CDDP for 24 hr or 48 hr.

Quantitative data are shown as meanSEM (n=3). Two-tailed unpaired t-test was



performed for the comparisons between two groups.

B. FACS analysis (left) and quantification (right) of PD-L1 expression on the surface
of EO771 or 4T1 tumor cells treated with vehicle or STING agonist MSA-2, IFNf3
treatment for 24 hr. Quantitative data are shown as mean+SEM (n=3). Two-tailed
unpaired t-test was performed for the comparisons between two groups.

C. Analysis of TCGA database of the co-relation between cGAS, STING, type | IFN
gene signatures and PD-L1 expression in colorectal cancer patients.

D. Analysis of TCGA database of the co-relation between type | IFN gene signatures
and CD8'T cell signatures in colorectal cancer patients.

*, P<0.05; **, P<0.01; ***, P<0.001; **** P<0.0001
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