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Figure S1. Overexpression of human FIt3L or murine OX40L on B16-F10 tumor cells enhances
immunogenicity of the tumors.

(A) B16-F10 were transduced with retrovirus to generate hFIt3L or mOX40L-expressing stable
cell lines. C57BL/6J mice were intradermally implanted with 2 x 10° B16-F10-hFIt3L, B16-F10-
mOX40L or B16-F10 control cells.

(B) Tumor growth curve (n=10).

(C) Kaplan-Meier survival curve (n=10; *P < 0.05, **P < 0.01, ****P < (0.0001, Mantel-Cox
test).

(D) Percentages and absolutes number of CD103" DCs and CD11b" DCs in B16-F10-hFIt3L or
B16-F10-control tumors. Data are means + SD (=8 or 10; **P < 0.01, ***P < 0.001, t test).
(E) Percentages Granzyme B CD8" and Granzyme B* CD4" in B16-F10-hFIt3L or B16-F10-
control tumors. Data are means + SD (n=4, ****P < (0.0001, t test).
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Figure S2. Incremental engineering of MV A with deletion of ESR gene and expression of
human FIt3L or murine OX40L improves antitumor effects.

(A) Relative mRNA expression levels of Ifnb in BMDCs infected with MVA or MVAAESR.
Data are means + SD (n=3, **P < (.01, t test).

(B) Schematic diagram of IT MVA, MVAAESR or PBS in a unilateral B16-F10 melanoma
implantation model.

(C)Kaplan-Meier survival curve of mice treated with MVA, MVAAESR or PBS in a unilateral
B16-F10 implantation model (n=10; *P < 0.05, **P < 0.01, Mantel-Cox test).

(D) Schematic diagrams for the generation of MVAAESR-hFIt3L or MVAAESR-mOX40L
through homologous recombination.

(D) Representative flow cytometry plots of expression of hFIt3L or mOX40L by MVA,
MVAAESR, MVAAESR-hFIt3L, MVAAE5R-mOX40L or mock-infected BHK21 cells.

(E) Representative flow cytometry plots of expression of hFIt3L or mOX40L by MVA,
MVAAESR, MVAAESR-hFIt3L, MVAAE5R-mOX40L or mock-infected BHK21 cells.

(F) Schematic diagram of IT MVA, MVAAESR, MVAAESR-hFIt3L, MVAAESR-mOX40L or
PBS in a bilateral B16-F10 melanoma implantation model.

(G) IFN-y* splenocytes from MVA, MVAAESR, MVAAESR-hFIt3L, MVAAESR-mOX40L or
PBS-treated mice. Data are means = SD (=3, *P < 0.05, ***P < 0.001, t test).
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Figure S3. OX40 expression on T cells in lymphoid organs and in tumors and OX40L
expression in tumors and tumor-infiltrating cells after IT IMVA.

(A) Representative flow cytometry plots of OX40 expression on CD4"Foxp3™ T cells in the
spleens, lymph nodes or tumors from naive or B16-F10 tumor-bearing mice.

(B) Representative flow cytometry plots of OX40L expression on B16-F10 tumor cells or
myeloid cells in the tumors injected with MVAAESR, rMVA or PBS as control.

(C) Percentages of OX40L" B16-F10 cells or myeloid cells in the tumors. Data are means = SD
(n=3~5).
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Figure S4. Heatmaps of differential gene expression in OX40" Tregs isolated from tumors vs.
those from spleens.

(A) Differential gene expression of chemokines and chemokine receptors

(B) Differential gene expression of immune suppressive genes

(C) Differential gene expression of genes involved in oxidative phosphorylation.
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Figure SS. Clinical candidate rhMVA induces innate immunity and promotes maturation
of human monocyte-derived DCs (moDCs).

(A) Schematic diagram for the generation of rhMVA through homologous recombination.

(B) Representative flow cytometry plots of expression of hFIt3L or hOX40L by rMV A-infected
B16-F10 cells and SK-MEL-28 cells.

(C) Relative mRNA expression levels of ifub, ccl4, ccl5, cxcl10, il1b, il6 and tnf'in moDCs
infected with MVA or hMVA.

(D) Mean fluorescence intensity of CD86 expressed by MoDCs infected with MVA or hMVA.
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Figure S6. Working model. IT injection of rMVA results in the infection of tumor-infiltrating
myeloid cells, including macrophages, monocytes, and dendritic cells, as well as tumor cells.
This leads to the activation of cGAS/STING-mediated cytosolic DNA-sensing pathway and the
production of type I IFN and cytokines and chemokines that are important for CD8" and CD4* T
cell proliferation and activation (as indicated by Granzyme B, TNF, and IFN-y expression).
FIt3L expression of the tumor microenvironment facilitates the proliferation of CD103" DCs in
the tumors. OX40L expression by myeloid cell populations and tumor cells results in the
depletion of OX40" Tregs infiltrating the tumors via OX40L-OX40 ligation, which is promoted
by type I IFN. This leads to the blunting of their inhibition on tumor-specific effector CD4" and
CDS8"* T cells. Taken together, IT delivery of IMVA results in the alteration of tumor
immunosuppressive microenvironment through activation of innate immunity and boosting of
antitumor T cells by depletion of OX40M regulatory T cells.



Table S1. Primers for Real-time PCR

Species Gene Direction Sequence
ccl4 Forward | 5’-GCCCTCTCTCTCCTCTTGCT-3’
ccl4 Reverse | 5’-CTGGTCTCATAGTAATCCATC-3’
ccl5 Forward | 5’-GCCCACGTCAAGGAGTATTTCTA-3’
ccl5 Reverse | 5’-ACACACTTGGCGGTTCCTTC-3”
cxcll0 Forward | 5’-GTCAGGTTGCCTCTGTCTCA-3’
cxcll0 Reverse | 5’-TCAGGGAAGAGTCTGGAAAG-3’
cxcl9 Forward | 5’-GGAACCCTAGTGATAAGGAATGCA-3’
Mouse cxcl9 Reverse | 5’-TGAGGTCTTTGAGGGATTTGTAGTG-3’
ifna Forward | 5’-CCTGTGTGATGCAGGAACC-3’
ifna Reverse | 5’-TCACCTCCCAGGCACAGA-3’
ifnb Forward | 5’-TGGAGATGACGGAGAAGATG-3’
ifnb Reverse | 5’-TTGGATGGCAAAGGCAGT-3’
GAPDH Forward | 5’-ATCAAGAAGGTGGTGAAGCA-3’
GAPDH Reverse | 5>~ AGACAACCTGGTCCTCAGTGT-3’
ccl4 Forward | 5’- AAAACCTCTTTGCCACCAATACC-3’
ccl4 Reverse | 5°- GAGAGCAGAAGGCAGCTACTAG-3’
cxcll10 Forward | 5’-ATTTGCTGCCTTATCTTTCTG-3’
cxcll0 Reverse | 5’-TCTCACCCTTCTTTTTCATTGTAG-3’
ifnb Forward | 5’-GCACTGGCTGGAATGAGACT-3’
ifnb Reverse | 5’-CCTTGGCCTTCAGGTAATG-3’
Human il6 Forward | 5’-AATTCGGTACATCCTCGACGG-3’
16 Reverse | 5’-TTGGAAGGTTCAGGTTGTTTTCT-3’
tnf Forward | 5’-AATAGGCTGTTCCCATGTAGC-3’
tnf Reverse | 5~ AGAGGCTCAGCAATGAGTGA-3’
GAPDH Forward | 5’-ATCAAGAAGGTGGTGAAGCA-3’
GAPDH Reverse | 5’-GTCGCTGTTGAAGTCAGAGGA-3’




