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Supplementary Figure 1. Increased CD36 expression on tumor-infiltrating CD8*

T cells is associated with tumor progression and poor survival in human and
murine cancers, Related to Figure 1.

(A and B) IPA analysis of canonical pathway changes in tumor-infiltrating CD8* T
cells between long- and short-survival melanoma patients. Shown are LXR/RXR
signaling (A) and PPARo/RXRa signaling (B). Red: upregulated; Green:
downregulated. (C and D) IPA analysis of canonical pathway changes between PD-1
treatment responder and non-responder melanoma patients (C). Shown is LXR/RXR
signaling (D). Red: upregulated; Green: downregulated. (E) CD36 expression of
CD8" T cells from non-small-cell lung cancer (NSCLC) tumor tissues and normal
tissues. NTC: normal adjacent tissue cells; TTC: tumor tissue cells. Data are
presented as mean = SEM. **p < 0.01.(F) CD8* T cells from MM or MGUS patient’s
bone marrow and blood were analyzed for the expression of CCR7, CD45RA, CD36
and lipid peroxidation. (G) B6 mice were injected s.c. with 1 x 10° B16 cells. Tumor-
infiltrating CD4* T cells were analyzed for the expression of CD36 at days 7 and 14
after tumor injection. (H) Cholesterol content in bone marrow plasma of MGUS and
MM patients. Data are presented as mean + SEM. **p < 0.01; ***p < 0.001.
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Supplementary Figure 2. Expression of CD36 reduces cytotoxic cytokine
production in murine CD8* T cells but not CD4* T cells, Related to Fiqure 2.

(A) B6 mice were injected s.c. with 1 x 10° B16 cells. Tumor-infiltrating CD8* T cells
were analyzed for the expression of Ki67 at day 7 and 14 after tumor injection. (B)
WT and CD36™ B6 mice were injected s.c. with 1 x 10% B16 cells. Tumor-infiltrating
CD8* T cells were analyzed for the expression of Ki67 at day 14 after tumor injection.
(C) B6 mice were injected s.c. with 1 x 10° B16 cells and maintained for 10 days.
Spleen CD8" T cells from tumor free or tumor bearing mice were analyzed for the
expression of IFNy and TNFa. (D) Splenocytes from WT Pmel-1 and CD367 Pmel-1
mice were differentiated in vitro for 3 days in the presence of hgp1002s.33 peptide (1
pg/ml) and IL-2 (10 ng/ml). Some of the cells were added with IL-12 as indicated. T
cells were examined for the production of IFNy, TNFa, Gzmb and perforin on day 3.
(E-G) WT and CD36"" B6 mice were injected s.c. with 1 x 10° B16 cells. Tumor-
infiltrating (E and G) and spleen (F) CD4* T cells were analyzed for the expression of
IFNy, TNFa,, Gzmb or perforin at day 14 after tumor injection. (H) WT and CD36™ B6
mice were injected i.v. with 1.5 x 108 Vk*MYC cells. Tumor burden is shown as bands
of M-spike at day 28. Data are presented as mean = SEM. *p < 0.05; **p < 0.01; ***p
< 0.001.




A P
inducer
inhibitor

- Gpx4

| Nfe212

| Akr1ci3
- Atox1

Row Z-score

Ifng
Serpinb9
Tap2
Gzmm
Icos
Stx11
Thx21
Gzmb
H2-M2
Mill2
Prf1
H2-T24
H2-Q6
B2m
Ager
Serpinb8b
Gzma
H2-Q7
H2-Q9
Ccl5
Tnf
Ptprc
H2-T23
H2-K1
H2-M3
H2-Q4
7r
Azgp1
H2-Q10
H2-D1
Cd1d1
H2-T22
Hfe

WT

CD367

1.5

o —_
w
Row Z-score

L & ©
[$;]

N
3

C Lung B16 tumor adoptive transferred thy1.1* CD8* T cells D

WT CD36"
1007 8 1007 Kk 100 0 %
CwT = =
01 [1CD367 g 807 .':'F. 80 . 4
é 1 = ] ° é 60 = 30
=~ x” sl = 8
S 401 E 407 5 & )
X ) R < 10
207 2 207 0 a
08 - % 0 . . 0 10t 10° 10 0 10" 10° 10° ’ $ﬂ orb‘a\'
107! 10° e WT CD367- DAPI* » (@)
PE/FITC Ratio
E ] < 150000 v
oy OwT E ke 1007 [ WT U 30000 %
s04 [1CD36" ) 501 [1CD36" @
0 1000001 |
g 60 I B 60 (g
-oz— 407 = E ] (O]
5 G soo0ny 5 40 £ o000
X 207 o X 207 5
0 S o o 0] % o N
w0l w0 w10 b @%0% MR T AT LT @‘0‘56
CM-H,DCFDA Phen Green SK ©
G s.c B16 tumor adoptive transferred thyl.1* CD8* T cells H
F 401 WT CD36"
190 CwT ° 100 100 fLg Q.
807 [IcD36# %301 — o0 o0
& . 3 248 872 020
3 &7 O o = oo oo 2
= =4 . 5, ] S
© 40 E o0 X 4 a0 &10
X 201 a 107 * 20 20 — . <
[a)
0 0] o 0
« : n 2 3 .4 5 6 2 s
o o] 102 WT CD35+ DXPIP 10 100 10 00 100 10 100 10 ®'\O Orgb
PE/FITC Ratio
I ] J 1007
100 D WT g 30000+ D WT % 100000 *
s [ICD36" L g0 [1CD36™" C o000
3 o 820000 3 60 g 600004
: : : e
S e S 40- ]
< 40 gmuo < 40 & 40000
207 ‘S 207 9-5 20000
02 % o 0] % o .
10t o 10t 10° @'}p’b‘b 10° 10 10t 10° 1d® @"00'56

CM-H,DCFDA

Phen Green SK




Supplementary Figure 3. CD36 requlates transcriptional and metabolic
programs including lipid peroxidation in tumor-infiltrating murine CD8* T cells,

Related to Figure 3.

WT and CD36™ B6 mice were injected i.v. with 2 x 10° B16 cells, and 16 days later,
spleen (A) and lung (B) of tumor-bearing mice were collected, sorted for CD8* T
cells, and performed RNAseq on T cells. (A) Heatmap of lipid peroxidation- and
ferroptosis-related genes. (B) Heatmap of T cell cytotoxicity-related genes. (C-J)
Splenocytes from WT Pmel-1 and CD367 Pmel-1 mice were differentiated in vitro for
5 days in the presence of hgp1002s.33 peptide (1 pg/ml) and IL-2 (10 ng/ml) and then
adoptively transferred into tumor-bearing mice. (C-F) B6 mice were injected i.v. with
2 x 10° B16 cells. At day 12 after tumor inoculation, 2 x 108 WT or CD367 CD8*
Pmel-1 T cells were i.v. injected into tumor-bearing mice. At day 16, WT or CD36™
Pmel-1 CD8* T cells in tumor were analyzed for lipid peroxidation, cell death,
cytosolic ROS and iron. (G-J) B6 mice were injected s.c. with 1 x 10° B16 cells. Two
weeks after tumor inoculation, 2 x 10° WT or CD36™ Pmel-1 CD8* T cells were i.v.
injected into tumor-bearing mice. Three days after T cell transfer, WT or CD36™
Pmel-1 CD8" T cells in tumor were analyzed for lipid peroxidation, cell death,
cytosolic ROS and iron. Data are presented as mean + SEM. *p < 0.05; **p < 0.01,;
***p < 0.001.
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Supplementary Figure 4. CD36 mediates ferroptosis and reduces cytotoxic
cytokine production in human and murine CD8* T cells, Related to Figure 4.

(A) B6 mice were injected s.c. with 1 x 10° B16 cells. At days 7, 14 and 21 after
tumor inoculation, tumor-infiltrating CD8" T cells were analyzed for CD36 expression
and lipid peroxidation. (B) B6 mice were injected s.c. with 1 x 106 B16 cells. Spleen
and tumor-infiltrating CD8* T cells were analyzed for iron and ROS at day 14 after
tumor injection. (C) WT Pmel-1 or CD36™ Pmel-1 CD8* T cells were isolated and in
vitro stimulated with CD3/CD28 antibodies in the presence of IL-2. Tumor mass (25
or 50 ul at 1 mg/ml) was added to the culture of T cells for 1 day as indicated.
Cultured T cells were analyzed for IFNy and TNFa expression. (D) B6 mice were
injected i.v. with 1.5 x 10% VK*MYC cells, and tumor-infiltrating CD8* T cells from
bone marrow were analyzed for iron and cytosolic ROS at days 10, 20 and 30 after
tumor injection. (E) B6 mice were injected i.v. with 1.5 x 108 Vk*MYC cells. Lipid
peroxidation and 7-AAD level of spleen CD8* T cells from 4-week VKk*MYC MM-
bearing mice or tumor-free mice were examined. (F) Human CD8" T cells were
isolated from blood and in vitro stimulated with CD3/CD28 beads in the presence of
IL-2. MM patient bone marrow plasma (100 pl) was added to the culture of T cells
during T cell differentiation as indicated. Cultured human CD8* T cells were analyzed
for Perforin, Gzmb, IFNy, or TNFa production. (G) Human CD8" T cells were isolated
from blood and in vitro stimulated with CD3/CD28 beads in the presence of IL-2. MM
patient bone marrow plasma (100 ul) and B-CD (0.5 mM) were added to the culture
of T cells during T cell differentiation as indicated. Cultured human CD8* T cells were
analyzed for CD36, lipid peroxidation and cell death. Data are presented as mean *
SEM. S: supernatant. *p < 0.05; **p < 0.01,; ***p < 0.001.
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Supplementary Figure 5. CD36 mediates ferroptosis and reduces cytotoxic
cytokine production in CD8* T cells through uptake of fatty acid, Related to

Figure 5.

(A) Immunohistochemistry showing the staining of perilipin (top) and H&E (bottom)
on s.c. B16 tumors. (B) LC-MS analysis of indicated free fatty acid contents in tumor,
adjacent skin, and spleen. (C) Representative normal-phase LS-MS chromatogram
and mass spectra for arachidonic acid (AA). (D) LC-MS analysis of indicated poly
unsaturated fatty acyl-phosphatidylethanolamines (PUFA-PE) contents in tumor,
adjacent skin, and spleen. (E-L) Pmel-1 CD8" T cells were isolated and in vitro
stimulated with CD3/CD28 antibodies in the presence of IL-2. (E-G) Fin56 (10 uM) or
RSL-3 (10 uM) was added during T-cell differentiation. Lipid peroxidation, 7-AAD and
cell viability (E), and IFNy or TNFa expression (F and G) of the cells were measured.
(H) Fatty acid (5 or 10 pul) was added during T-cell differentiation as indicated. Ki67
ratio of the cells was measured. (I-L) Fatty acid (5 pl), SRS (10 uM), or Lipro (2 uM)
was added to the culture of T cells during T-cell differentiation as indicated. Cultured
T cells were analyzed for lipid peroxidation (I) and IFNy or TNFa expression (J-L).
(M) Human CD8* T cells were isolated from blood and in vitro stimulated with
CD3/CD28 beads in the presence of IL-2. Fatty acid (5 ul) was added during T-cell
differentiation as indicated. Ki67 expression of the cells was measured. (N and O)
LC-MS analysis of indicated free fatty acid contents (N) and PUFA-PE contents (O) in
tumor-treated WT and CD367 CD8* T cells. Lipro: liproxstatin-1.SRS: SRS16-86.
Data are presented as mean + SEM. *p < 0.05; **p < 0.01; **p < 0.001.
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Supplementary Figure 6. AA is an effective component in fatty acids that
induces CD36-mediated ferroptosis and reduces cytotoxic cytokine production

in CD8" T cells, Related to Figure 5.

WT Pmel-1 or CD367 Pmel-1 CD8* T cells were isolated and in vitro stimulated with
CD3/CD28 antibodies in the presence of IL-2. Different free fatty acids were added
during T cell differentiation as indicated. Lipid peroxidation (A and C), cell death (B
and D), iron (E), cytosolic ROS (F), and IFNy or TNFa expression (G) of the cells
were measured. Data are presented as mean + SEM. **p < 0.01; ***p < 0.001.
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