A B D
—_— SKOV3cells oty __ 100 B WYXV (3%10¢ FFU)
= g o __wmsin &€ go 0102 MSLN CAR-TH™V
D o 0] g \ L .8 102CD19 CAR-TH™V
£ * © I g 60
x 0% 10° el M g
S . o e I 5 40
1 . 1 -
10 = [10 \ 5 20
T 10" 107 10° 10'10° 107 10°10° 10100 107 10°10° 10°10° 2 3 4 E &
> CD3 MSLN CAR Tag 010° 10° 1010 0
E F G CAR-T (MSLN CAR-T-BBZ)
@ MSLN CAR-TH™ MART-1 THYXY SKOV3cells  Rajicells 50000 CAR-TAZ (MSLN CAR-T-BBAZ)
® —— - -
° —e— No cells o No cells G0 20000 - 40000
&,1200 1 MaL264. 658 P - " 3 30000 .
o —e— SKOV3 cells o Meh204 cels 3 18000 15000 i 20000
2 900 1 i 200 3 e < 10000
i w
i 600 600 < 12000 10000 £ 0 TR T e T
S S s S I P P
< 300 4 300 S 6000 5000 T LT TS o F
S 9 = Q& AV SN O
S (T O 0 0+ T KT PSP
012345678 012345678 ¢ g & 2 & O ax @ gF @x
Days after MYXV spin infection Days after MYXV spin infection §F 5 g & & A & NI
SE 5 A T LS
>
Of &§ S O Ter
H + Lowerchamber SKOV3
MYXV CD19 CAR-THNY MSLN CAR-THM 2 100
Outer dish gg gg o« i
Inner dish |2 O 40
Culture media 2% 20
-y 2x10 L2_e0%e 2x10 --’n-'-’-'- Pore S 0 .
~ ¢ 2x10 «2x10 a < @ g
$KOV3 Skova Odpm g S‘e g&
»‘3-} <
2
MYXV CD19 CAR-TMYV MSLN CAR-TH™ 05@5
Outer dish— ‘s Lower chamber Raji
Inner dish — % 100
Culture media—> £._80
5 & £ & 60 i
27 40
S 20
X 0
12) _e ; P
&4 & &
s & &
SREe
I CESE
er chamber > ower chamber -
Upper chamber MSLN CAR-T L hamber MSLN CAR-T
_ MYXV MSLN CAR-THM 0
Outer dish—] ° . e 90
Inner dish — En: 60 © 60
Culture media —f> 5 5 30 gg
= 2x10 2.0% _«tpore 5= ES 30
MszL);\}%ART 04um 5z 0 5 °
3 o= < i3 °= o £
2 & § £ 2 & g\‘ £
& I3
S el
J MSLN CAR-THXV-Lucs K
(iv. 2.5%10% SKOV3cells SKOV3-MSLNKO cells
6000 e WSKOV3 o 1018408 | oo | Left = 2.01E+08 lL?ft
=) & — i &
£ 4600 mCD3+ Tealls & 8.10E+07 EmRight £ 1.61E+08 ERight
o @
g 2 610407 2 1 21E+08
g 3000 = =
o n.s. 8 4.10E+07 8 8.10E+07
£ 1500 & s
E 5 210E+07 S 4.10E+07
3 & &
0 1.00E+06 = r—— 1.00E+06 L
Left Right v WY R -
g AR RO Figure S1
& < »
;Q** 1;“ 1»4'\"\“\ 4“#
& &P Saat
o& o?g o



Figure S1. Characteristics of MYXV-loaded T cells. Related to Figure 1.

(A) y-retrovirus encoding human MSLN BBZ CAR or CD19 BBZ CAR was transduced into the activated human T cells one
day after activation. After expansion for 7 days, % of CD19 CAR" and MSLN CAR" T cells were detected by FACS.
Representative results are shown.

(B) MYXV-tdTomato was added to CAR-T cells at MOI of 3:1 (MYXV:MSLN CAR-T) in the presence of 10 pg/ml
protamine, and the culture was centrifuged at 1,800 rpm for 2 hrs for loading MYXV to CAR-T cells. The MYXYV infection
rate was detected by FACS 7 days after adding MYXV.

(C) The surface expression level of MSLN on SKOV3 cells was detected by FACS.

(D) MYXV-tdTomato (3x10* FFUs), CD19 CAR-TMYXV-tdTomato "5 MST N CAR-TMYXV-tdTomato celg (1x10?) were added to
Raji cells (1x10%). % of tdTomato" Raji cells are shown (24 hrs; n=3-5/group). **P<0.01, CD19 CAR-TMYXV compared with
any other groups, one-way ANOVA with Tukey test.

(E-G) MYXV-tdTomato titers (or replication) were determined using red foci formation on BSC40 cells. Titers for each
sample were performed in triplicate. (E) MSLN CAR-TMYXV-tdTomato o NfART-] TMYXV-tdTomato cellg were cocultured
with/without SKOV3 or Mel-264 cells, respectively. MSLN CAR-TMYXV-tdTomato o M{ART-] TMYXV-tdTomato ceig were isolated
and lysed to determine MYXYV replicates in MSLN CAR-TMYXV-tdTomato 5q TRP-] TMYXV-tdTomato ceig at indicated time
points. **P<0.01, one-way ANOVA with Tukey test. (F) MSLN CAR-TMYXV-tdTomato o CD19 CAR-TMYXV-tdTomato yere
cocultured with SKOV3 or Raji cells. Cell culture supernatant was collected after 72 hrs to quantify MY XYV released from
CAR-TMYXV-dTomato ca]]g #%P<() 01, Student's ¢-test. (G) CAR-TMYXY (MSLN CAR-TMYXV) and CAR-TAZMYXV (MSLN
CAR-T-BBAZMYXV) were reactivated with MSLN beads or anti-CD3/28 beads, and CD19 beads were used as a negative
control. Cell culture supernatant was collected 72 hrs after reactivation to determine MYXYV released from CAR-TMYXV or
CAR-TAZMYXV cells. **P<0.01, CAR-TMYXV+qCD3/28 compared with CAR-TMYXV CAR-TAZMYXV+qCD3/28 compared
with CAR-TMYXV CAR-TMYXV+MSLN-beads compared with CAR-TMYXV one-way ANOVA with Tukey test.

(H) SKOV3 or Raji cells were seeded into the upper (2x10°) and lower (2x10%) Transwell chambers. MY XV-tdTomato
(6x10° FFUs), CD19 CAR-TMYXV-tdTomato " o NJS] N CAR-TMYXV-tdTomato (951()3) cells were only added to upper chambers. %
of tdTomato™ SKOV3 or tdTomato™ Raji in the lower chamber was detected after 48 hrs. **P<0.01, MYXV compared with
PBS (SKOV3), MSLN CAR-TMYXV compared with PBS (SKOV3); MYXV compared with PBS (Raji), CD19 CAR-TMYXV
compared with PBS (Raji); One-way ANOVA with Tukey test. Representative results from one of two repeated experiments
are shown.

(I) GFP* MSLN CAR-T cells were seeded into the upper (2x10°) and lower (2x10*) Transwell chambers. MY XV-tdTomato
(6x10* FFUs), or GFP/tdTomato” MSLN CAR-TMYXV cells (2x10%) were only added to upper chambers. % of
tdTomato*GFP" MSLN CAR-T in the upper and lower chambers were detected after 48 hrs. Representative results from one
of two repeated experiments are shown.

(J-K) NSG mice bearing 35-day established SKOV3 tumors. (J) MSLN CAR-TMYXV-Luet cells were i.v. injected when tumors
reached ~7x6 mm on day 35. Mice were euthanized on day 42. CD3"* T cells were isolated from both flanks of tumors.
Bioluminescence of SKOV3 cells (T cell-depleted) and CD3* T cells were detected. Pooled results represent 2 independent
experiments. n.s. (not significant), Left compared with Right, two-way ANOVA with posthoc Holm-Sidak test. (K) MSLN
CAR-TMYXV-Luer or MSLN CAR-TAZMYXV-Luet cells were i.v. injected on day 35. Bioluminescence of mice was measured on
day 42. Summarized data are shown (n=3/group). n.s., Left compared with Right, one-way ANOVA with Tukey test.

(L) NSG mice bearing 35-day established MSLN-KO SKOV3 cells, indicated treatment schema was similar to Figure 1F.
Bioluminescence of mice was measured on day 42. ***P<0.001, Left compared with Right, one-way ANOVA with Tukey
test.

(D-L) Data are mean £ SD.
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Figure S2. The optimal antitumor function requires CAR-TMYXY tumor specificity. Related to Figure 2.

(A) SKOV3 cells (1x10% were treated with MYXV (3x10* FFUs), MSLN CAR-T, or MSLN CAR-TMYXV (1x10%). % of
killing was determined by an in vitro cytotoxicity assay (72 hrs, n=3-5/group). n.s., one-way ANOVA with Tukey test.

(B) SKOV3 cells (2x10*) were cocultured with 2x10°> MSLN CAR-T!%0%MYXV (100% MSLN CAR-TMYXV), MSLN CAR-
T8O%MYXV (80% MSLN CAR-TMYXV+20% MSLN CAR-T), MSLN CAR-T®"MYXV (60% MSLN CAR-TMYXV+40% MSLN
CAR-T), MSLN CAR-T#"MYXV (40% MSLN CAR-TMYXV+6(0% MSLN CAR-T), MSLN CAR-T29"MYXV (20% MSLN
CAR-TMYXV+80% MSLN CAR-T), MSLN CAR-T!'*MYXV (10% MSLN CAR-TMYXV+90% MSLN CAR-T), MSLN CAR-
T3#MYXV (59 MSLN CAR-TMYXV+95% MSLN CAR-T), or MSLN CAR-T!"MYXV (194 MSLN CAR-TMYXV+99% MSLN
CAR-T) cells. % of killing was determined by an in vitro cytotoxicity assay (72 hrs, n=5/group). **P<0.01, compared with
MSLN CAR-T'00%MYXV "gne_-way ANOVA with Tukey test.

(C) SKOV3 cells (2x10%) were treated with MSLN CAR-T cells (2x10%), MYXV (6x10* FFUs), MSLN CAR-TMYXV cells
(2x10%), a mixture of 90% MSLN CAR-T (1.8x10%) and 10% MSLN CAR-TMYXV cells (0.2x10%), CD19 CAR-T cells
(2x10%), a mixture of 90% CD19 CAR-T (1.8x10%) and 10% CD19 CAR-TMYXV cells (0.2x10°), a mixture of 90% MSLN
CAR-T (1.8x10%) and 10% CD19 CAR-TMYXV cells (0.2x10%), or a mixture of 90% CD19 CAR-T (1.8x10%) and 10% MSLN
CAR-TMYXV cells (0.2x10%). % of killing was determined by an in vitro cytotoxicity assay (72 hrs, n=5/group). **P<0.01,
90% MSLN CAR-T+10% MSLN CAR-TMYXV compared with any other groups, one-way ANOVA with Tukey test.

(D) hMSLN-expressing monocytes, hMSLN-expressing human umbilical vein endothelial cells (HUVECs), hMSLN-
expressing epithelial (REPE-1) cells, and hMSLN-expressing stromal (HS-5) cells were generated by transduction with
expression plasmid encoding h(MSLN (monocytesMS™N, HUVECsMSIN, RWPE-1MSIN and HS-5MSIN) SKOV?3 cells,
monocytes and monocytesMS"™N, HUVECs and HUVECsMSIN RWPE-1 and RWPE-1MSIN HS-5 and HS-5MSMN (1x10%) cells
were treated with MYXV-tdTomato (3x10* FFUs) or MSLN CAR-TMYXV-tdTomato el (1x10%). % of tdTomato” cells was
detected after 48 hrs (n=3-5/group). **P<0.01, SKOV3 compared with any other groups, one-way ANOVA with Tukey test.

(E) Monocytes and monocytesMS'™N, HUVECs and HUVECsMSIN, RWPE-1 and RWPE-1MSIN HS-5 and HS-5MSLN cells
(1x10% were treated with MYXV (3x10* FFUs), MSLN CAR-T (1x103%), MSLN CAR-T!®*MYXV (1x103), or MSLN CAR-
TMYXY cells (1x10%). % of killing was determined by an in vitro cytotoxicity assay (72 hrs, n=3-5/group). n.s., MSLN CAR-T
compared with MSLN CAR-T'”MYXV one-way ANOVA with Tukey test.

(F) NSG mice bearing 40-day established SKOV3 tumors (1x107), indicated treatments were given when tumors reached
~9x8 mm on day 40. In group 3, the combination of MSLN CAR-T cells (2.5%10° and MYXV (2x107 FFUs) were i.v.
injected. Survival curves are shown (n=10-12/group). n.s., MSLN CAR-T compared with MYXYV (i.v.)+tMSLN CAR-T,
survival analysis was conducted by log-rank test.

(G) NSG mice bearing 40-day established SKOV3 tumors (1x107). Indicated treatments were given when tumors reached
~9x8 mm on day 40. Survival curves are shown (n=10-12/group). **P<0.01, compared with any other groups, survival
analysis was conducted by log-rank test.

(H-I) Mice were euthanized on day 5, day 10, or day 15 after treatments as shown in schema in Figure 2C. (H) CD3" T cells
were isolated from tumors and absolute CD3™ T cell # in about 300 mg tumor is shown (n=4-5). *P<0.05, **P<0.01,
***P<(0.001, compared with any other three groups, two-way ANOVA with posthoc Holm-Sidak test. (I) % of tdTomato*
MSLN CAR-TMYXV cells (% of tdTomato™ CD3* T cells) is shown. *P<0.05, Day 15 compared with any other groups, one-
way ANOVA with Tukey test. Pooled results represent 2 independent experiments.

(J) MYXV replication (tdTomato" MYXYV) in tumors was determined following indicated treatments. Treatment schema is
shown in Figure 2C. Mice were euthanized on day 5, day 10, day 15, or day 25 after treatments (n=4-5). Total tumor (CD3* T
cell-depleted) RNA was extracted, and tdTomato mRNA expression levels were analyzed by qPCR (n=3/group). **P<0.01,
MY XV-tdTomato (i.t.)+MSLN CAR-T (Right) compared with any other groups, one-way ANOVA with Tukey test.

(K) Mixed 90% CD19 CAR-T (4.5x10°) and 10% CD19 CAR-TMYXV cells (0.5x10%), mixed 90% MSLN CAR-T (4.5x10°)
and 10% CD19 CAR-TMYXV cells (0.5x10%), 100% MSLN CAR-TMYXV cells (5x10°), or mixed 90% MSLN CAR-T
(4.5x10° and 10% MSLN CAR-TMYXV cells (0.5x10°) were transferred i.v. into NSG mice when SKOV3 tumors reached
~9x8 mm (1x107 SKOV3 cells challenged s.c. 40 days before ACT). Survival curves are shown (n=9-12/group).
**%P<0.001, compared with any other groups, survival analysis was conducted by log-rank test.

(L) Treatment schema is shown in Figure 2F. Mice were euthanized on day 8, day 16, or day 24 after treatments. CD3" T
cells were isolated from tumors and absolute CD3* T cell # in about 300 mg tumor is shown (n=4-5). *P<0.05, **P<0.01,



compared with any other three groups, two-way ANOVA with posthoc Holm-Sidak test. Pooled results represent 2
independent experiments.

(M) MYXYV replication (tdTomato” MYXYV) in tumors was determined following indicated treatments. Treatment schema is
shown in Figure 2C. Mice were euthanized on day 8, day 16, day 24, or day 32 after treatments (n=4-5). A total tumor (CD3*
T cell-depleted) RNA was extracted, and tdTomato mRNA expression levels were analyzed by qPCR (n=3/group). **P<0.01,
MYXV-tdTomato (i.t.)+tMART-1 T (Right) compared with any other groups, one-way ANOVA with Tukey test.

(N) Raji tumor-bearing NSG mice (i.v. established) received indicated treatments on day 10. In group 3, MYXV and CD19
CAR-T cells were i.v. injected. In groups 2 and 4, CD19 CAR-T cells or CD19 CAR-T'®*MYXV cells were i.v. injected.
Survival curves are shown (n=10-12/group). **P<0.01, compared with any other groups, survival analysis was conducted by
log-rank test.

(A-E, H-J, L and M) Data are mean + SD.
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Figure S3. The role of MYXYV and MYXYV-loaded CAR-T cells on tumor cells. Related to Figure 3.

(A) SKOV3 cells were treated as shown in Figure 3B. % of killing was determined by an in vitro cytotoxicity assay (72 hrs,
n=5/group). ***P<0.001, MSLN CAR-T!"""MYXV compared with any other groups, one-way ANOVA with Tukey test.

(B-C) SKOV3, PANCI (human pancreatic ductal cell line), U251 (human glioblastoma cell line), SK-BR-3 (human breast
cancer cell line), and Mel-264 cells (2x10%) were treated with MY XV (6x10* FFUs) at MOI of 3:1 for 72 hrs. Representative
images for the morphology of tumor cells are shown. Cell death (autosis) with a strong attachment to the culture plate is
indicated with a red arrow. Scale bar, 25 um.

(D) Control (Ctrl) or ATP1A1siRNA was transfected into SKOV3 cells for 72 hrs. Total RNA was extracted, and Atplal
mRNA expression levels were analyzed by qPCR (n=3/group). ***P<0.001, Student's ¢-test.

(E) Control (Ctrl) or ATP1A1 siRNA was transfected into Raji cells 72 hrs before further treatments. CD19 CAR-T or CD19
CAR-T!'0%MYXV cells (2x10%) were seeded to Raji and ATP141-KD Raji cells (2x10%). After 72 hrs of coculture, % of killing
was determined by an in vitro cytotoxicity assay (n=5). **P<0.01, two-way ANOVA with posthoc Holm-Sidak test.

(F-G) SKOV3, Mel-264, Raji, SK-BR-3, PANC1, U251, and RPMI-8226 cells (2x10*) were treated with MYXV (6x10*
FFUs) at MOI of 3:1 for 72 hrs. (F) Caspase 8 activity was measured by ELISA. **P<0.01, RPMI 8226+MY XV compared
with RPMI-8226, one-way ANOVA with Tukey test. (G) Representative images (scale bar, 25 pm) for the morphology of
RPMI-8226 cells are shown. Apoptotic cells are indicated with a red arrow.

(H) Tat-Beclinl (10 pM) was coincubated with SKOV3 cells for 1.5 hrs. Representative images (scale bar, 10 um) for the
morphology of SKOV3 cells are shown. Cell death (autosis) with a strong attachment to the culture plate is indicated with a
red arrow.

(I) Control (Ctrl) or ATP1A1 siRNA was transfected into SKOV3 cells 72 hrs before further treatments. Tat-Beclinl (10 pM)
was coincubated with SKOV3 cells for 1.5 hrs. % of killing was determined by an in vitro cytotoxicity assay (n=5).
**P<0.01, Tat-Beclinl treated ATP1A41-KD SKOV3 cells compared with Tat-Beclinl treated Ctrl-KD SKOV3 cells, two-
way ANOVA with posthoc Holm-Sidak test.

(J) SKOV3 cells were treated as shown in Figure 3B. % of LC3" cells were detected by immunofluorescence. **P<0.01,
Student's ¢-test.

(K-L) GFP" MSLN CAR-T cells, MSLN CAR-TMYXV, or combined 90% GFP* MSLN CAR-T cells and 10% MSLN CAR-
TMYXV cells were cocultured with SKOV3 cells. GFP* MSLN CAR-T cells and MSLN CAR-TMYXV were isolated from
coculture after 72 hrs. (K) Isolated GFP* MSLN CAR-T and MSLN CAR-TMYXV cells were used for cytotoxicity assay
against SKOV3 cells. % of killing was determined by an in vitro cytotoxicity assay (72 hrs; n=5/group). n.s., one-way
ANOVA with Tukey test. (L) Absolute T cell # is shown on 72 hrs (n=4-5). n.s., GFP* CAR-T (after coculture with
10%CAR-TMYXV and SKOV3) compared with GFP* CAR-T (after coculture with 10%CAR-TMYXY and SKOV3), CAR-
TMYXY (after coculture with 90%GFP* CAR-T and SKOV3) compared with CAR-TMYXV (after coculture with SKOV3), one-
way ANOVA with Tukey test.

(M-N) GFP* MSLN CAR-T cells, MSLN CAR-TMYXV or combined 90% GFP* MSLN CAR-T cells and 10% MSLN CAR-
TMYXV cells were cultured for 7 days. GFP* MSLN CAR-T cells and MSLN CAR-TMYXV were isolated from coculture after 7
days. (M) Absolute T cell # is shown on day 7 (n=4-5). (N) CD4" T and CD8" T cells were sorted from isolated GFP" MSLN
CAR-T and MSLN CAR-TMYXV cells and extracted for total RNA. Sell, 1I7r, Tcf7, Gzmb, Prfl, Lag3, Ctla4, and Pdcdl
mRNA expression levels were analyzed by qPCR (n=3/group). n.s., GFP* CAR-T (after coculture with 10%CAR-TMYXV)
compared with GFP* CAR, CAR-TMYXV (after coculture with 90%GFP* CAR-T) compared with CAR-TMYXV one-way
ANOVA with Tukey test, one-way ANOVA with Tukey test.

(A, D-F, I-N) Data are mean =+ SD.
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Figure S4. Effect of VPS34 and IFNy. Related to Figure 4.

(A) SKOV3 cells were pretreated with Ctrl (vehicle) or PIK-III (VPS34 inhibitor; 100 nM) for 12 hrs. MSLN CAR-T cells
(2x10%), MYXYV (6x10* FFUs), or MSLN CAR-T!**MYXV cells (2x10°) were then cocultured with pretreated SKOV3 cells. %
of killing was determined by an in vitro cytotoxicity assay (72 hrs; n=5/group). ***P<0.001, PIK-IIT (VPS34 inhibitor)
compared with Ctrl group (with the treatment of MSLN CAR-T!**MYXV) 'two-way ANOVA with posthoc Holm-Sidak test.

(B) Control (Ctrl) or ATP1A41 siRNA was transfected into SKOV?3 cells 72 hrs before further treatments. MSLN CAR-T cells
(2x10%), MYXV (6x10* FFUs), or MSLN CAR-T!MYXV cells (2x10%) were seeded to SKOV3 or ATP141-KD SKOV3
cells. After 72 hrs of coculture, % of killing was determined by an in vitro cytotoxicity assay (n=5). ***P<0.001, two-way
ANOVA with posthoc Holm-Sidak test.

(C) SKOV3 cells were seeded into the upper (2x10°) and lower (2x10%) Transwell chambers. MYXV (6x10° FFUs) and
culture supernatant (from coculture of SKOV3 and MSLN CAR-T cells) were only added to upper chambers. IgG or anti-
IFNy mAb (10 pg/ml) was added to the upper chambers. % of killing was determined by an in vitro cytotoxicity assay (n=>5).
**P<(.01, Student's ¢-test.

(D) MYXYV and culture supernatant (from coculture of SKOV3 and MSLN CAR-T cells), after filtration with 0.45 pm or
0.22 um, were added into SKOV3 cells. % of killing was determined by an in vitro cytotoxicity assay (n=5). ***P<0.001,
Student's #-test.

(E) SKOV3 cells (2x10%) were treated with MYXV (6x10* FFUs), MYXV (6x10* FFUs) plus hIFNy (10 ng/ml), PIK-III
(VPS34 inhibitor; 100 nM), or PIK-IIT (100 nM) plus hIFNy (10 ng/ml). % of killing was determined by an in vitro
cytotoxicity assay (72 hrs; n=5/group). **P<0.01, one-way ANOVA with Tukey test.

(F) Control (Ctrl) or ATPIAI siRNA was transfected into SKOV3 cells 72 hrs before further treatments. MYXV (6x10*
FFUs) or MYXV (6x10* FFUs) plus hIFNy (10 ng/ml) were seeded to SKOV3 cells. After 72 hrs of coculture, % of killing
was determined by an in vitro cytotoxicity assay (n=5). ***P<0.001, two-way ANOVA with posthoc Holm-Sidak test.

(G) SKOV3 cells (2x10%) were treated with MSLN CAR-T cells (2x10%), MYXV (6x10* FFUs), MSLN CAR-TMYXV or
MSLN CAR-T!MYXV ¢ellg (2x10%) for 72 hrs. Supernatants were analyzed by ELISA for hIFNy concentrations (n=3/group).
*#%P<0.001, one-way ANOVA with Tukey test.

(H) MYXYV and culture supernatant (from coculture of SKOV3 and MSLN CAR-T cells), after filtration with 0.45 um or
0.22 um, were added into SKOV3 and gene-modified SKOV3 cells. % of killing was determined by an in vitro cytotoxicity
assay (n=5). ¥**P<0.01, ***P<0.001, 0.45 pm compared with 0.22 um, one-way ANOVA with Tukey test.

(I) MSLN CAR-T or MSLN CAR-T!"MYXV el (2.5x10%) were transferred i.v. into NSG mice bearing SKOV3 tumors
when tumors reached ~9x8 mm (1x107 SKOV3-Ctrl KO cells or 1x107 SKOV3-IFNGR1-KO cells challenged s.c. 40 days
before ACT). Survival curves from two independent studies are summarized (n=9-11/group). **P<0.01, compared with any
other groups, survival analysis was conducted by log-rank test.

(A-H) Data are mean + SD.
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Figure S5. Characterization of ID-88%hMSLN g B1620%TRP-1-KO tymgrs, Related to Figure 5.

(A) Mice were treated as shown in Figure SA. Tumor tissues from the CTX- and MSLN CAR-T cell-treated mice were
harvested at the endpoint and extracted for total RNA. ID-8 cells and ID-830%MMSLN cells were also extracted for total RNA
and used as controls. ZAMSLN mRNA expression levels were analyzed by qPCR (n=3/group). Data are mean = SD. **P<0.01,
MSLN CAR-T cells compared with CTX group, one-way ANOVA with Tukey test.

(B) Mice were treated as shown in Figure SA. Tumor tissues from the CTX-, MSLN CAR-T cell- and MYXV (i.t.)+MSLN
CAR-T cell-treated mice were harvested at the endpoint. Antigen expression levels were analyzed by IMC (n=3/group) and
summarized data are shown (n=3/group). Scale bar, 15 um. Data are mean = SD. ***P<0.001, CTX compared with any other
groups, one-way ANOVA with Tukey test.

(C) MSLN CAR-T!0%MYXV ¢e]ls were i.v. injected to B6 mice bearing s.c. established ID-8°"MSIN tymors (containing 50%
WT ID-8 cells as ALVs) or ID-83%MSLN tymors (containing 20% WT ID-8 cells as ALVs) on day 43 when tumors reached
~9x7 mm. Survival curves from two independent studies are summarized (n=8-10/group). **P<0.01, MSLN CAR-T!0%»MYXV
compared with MSLN CAR-T (ID-83"MSLN tymors), survival analysis was conducted by log-rank test.

(D) MSLN CAR-T!'"0MYXV cells were i.v. injected to B6 mice bearing s.c. established ID-8 tumors (100% WT ID-8 cells) or
ID-880%BMSIN tymors on day 43 when tumors reached ~9x7 mm. Survival curves from two independent studies are
summarized (n=8-10/group). ***P<0.001, MSLN CAR-T'**MYXV (ID-880%IMSLN tymors) compared with any other groups,
survival analysis was conducted by log-rank test.

(E) B1620%TRP-1-KO tymor (containing 20% B16 TRP-1-KO ALVs)-bearing mice were treated similar to Figure 5D. Surviving
mice from the TRP-1 T!%*MYXV_treated group were re-challenged with 3x10° ALVs (B16™P-1-KO) on day 60. Survival curves

from two independent studies are summarized (n=8-10/group). ***P<0.001, survival analysis was conducted by log-rank
test.

(F) Mice were treated as shown in Figure 5D. Tumor tissues from the CTX- and TRP-1 T cell-treated mice were harvested at
the endpoint and extracted for total RNA. B16TRF-1-KO cells and B1629%TRP-1-KO ¢ells were also extracted for total RNA and
used as controls. Tyrp! (gene encoding TRP-1) mRNA expression levels were analyzed by qPCR (n=3/group). Data are
mean £ SD. **P<0.01, TRP-1 T cells compared with CTX group, one-way ANOVA with Tukey test.

(G) B6 mice were inoculated s.c with B16 or B1620%TRP-1-KO ¢e][g (1x10°) without receiving any treatments. Survival curves
are shown (n=10-12/group). n.s., survival analysis was conducted by log-rank test.
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Figure S6. Effect of host immune cells. Related to Figure 6.

(A) Mice were treated as shown in Figure 5D. Tumor tissues from the CTX-, TRP-1 T cell- and MYXV (i.t.)+TRP-1 T cell-
treated mice were harvested at the endpoint. Antigen expression levels were analyzed by IMC (n=3/group) and summarized
data are shown (n=3/group). Scale bar, 15 pm. Data are mean £ SD. ***P<0.001, CTX compared with any other groups, one-
way ANOVA with Tukey test.

(B) Mice were treated as shown in Figure 6A. Tumor tissues from the CTX- and TRP-1 T'9MYXV ce]l-treated mice were
harvested at the endpoint and extracted for total RNA. Cd3, CdS8, Cd4, Cxcll0, Ccr7, 1112a, 1112b, Gzmb, Sicllal, Ifng, and
Lefl mRNA expression levels were analyzed by gPCR (n=3/group). Data are mean + SD. **P<0.01, TRP-1 T!9%MYXV ce]]-
treated group compared with CTX-treated group, one-way ANOVA with Tukey test.

(C) Mice were treated as shown in Figure 6A. Tumor tissues from the TRP-1 T, MYXV-Luc" (L. i.t.) +TRP-1 (Left) and
TRP-1 T'0%MYXV-Luct_treqted mice were harvested on day 10 after treatments. MY XYV infection was analyzed by IMC
(n=3/group). Scale bar, 15 um.

(D) TRP-1 T cells (5%10°) were transferred i.v. into WT, CD4 -, CD8 7, and CD3 B6 mice when B1629%TRP-1-KO tymors
reached ~7x6 mm (1x10° B1629%TRF-1-KO challenged s.c. 8 days before ACT; adjuvant CTX was administered i.p. to mice one
day before ACT). Survival curves are shown (n=9-11/group). n.s., survival analysis was conducted by log-rank test.

(E) WT and CD3” B6 mice were s.c. inoculated with B16 tumor cells (1x10°). TRP-1 T!9%MYXV ce]ls (5%10°) were
transferred i.v. into mice when tumors reached ~7x6 mm on day 8. Adjuvant CTX was administered i.p. to mice one day
before ACT. Survival curves are shown (n=9-11/group). n.s., survival analysis was conducted by log-rank test.
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