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Fig. S1. Impact of KD on tumor growth and immune cells within the TME
[bookmark: OLE_LINK229][bookmark: OLE_LINK224](A) Tumor sizes of B16F10 melanoma-bearing mice fed a KD or ND diet (n=6/group). (B) βOHB concentrations in tumor tissues of B16F10-bearing mice fed a KD or ND diet (n=5/group). (C) Body weight curves of B16F10-bearing mice fed a KD or ND diet (n=5/group). (D) Long-term survival of B16F10-bearing mice fed a KD or ND diet (n=12/group). (E-H) Bar graphs showing the percentage of NK (natural killer), CD4+ T, DC (dendritic cells) and B cells in CD45+ cells isolated from mouse tumor tissues, as analyzed by flow cytometry (n=5/group). (I) Representative immunofluorescent staining of CD8+ T cells in tumor sections from B16F10-bearing mice fed a KD or ND diet. Bar graphs show the quantitative analysis of CD8 fluorescence intensity. MFI, mean fluorescence intensity; scale bar, 50 μm. Data are presented as the mean ± SEM. * P<0.05.
[bookmark: OLE_LINK222]
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Fig. S2. Comparison of the effect of βOHB and AcAc on CD8+ T cells
[bookmark: OLE_LINK226][bookmark: OLE_LINK225][bookmark: OLE_LINK231][bookmark: OLE_LINK227](A-C) Bar graphs showing the percentage of granzyme B+, IFN-γ+, and TNFα+ CD8+ T cells isolated from mouse spleen (naïve CD8+ T cells) treated with 0 and 5 mM βOHB, as analyzed by flow cytometry (n=3/group). (D) Bar graphs showing the apoptotic cell ratios of activated mouse splenic CD8+ T cells treated with 0 and 5 mM AcAc, as analyzed by flow cytometry (n=5/group). (E-G) Bar graphs showing the percentage of Granzyme B+, IFN-γ+, and TNFα+ activated mouse splenic CD8+ T cells treated with 0 and 5 mM AcAc, as analyzed by flow cytometry (n=5/group). (H) FITC-Annexin V/propidium iodide (PI) flow cytometry analysis of CD8+ T cells isolated from human colon cancer and treated with varying concentrations of βOHB (0-10 mM). Bar graphs show the quantitative analysis of apoptotic cell ratios (n=3/group). Data are presented as the mean ± SEM. * P<0.05.
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Fig. S3. Effects of βOHB treatment on B16F10 tumor growth and immune cells within the TME
[bookmark: OLE_LINK228][bookmark: OLE_LINK230](A) Tumor size of B16F10-bearing mice treated with PBS or βOHB (n=6/group). (B-C) Serum and tumor tissue βOHB concentrations in B16F10-bearing mice treated with PBS or βOHB (n=6/group). (D) Body weight of B16F10-bearing mice treated with PBS or βOHB (n=6/group). (E-H) Bar graphs showing the percentage of NK, CD4+ T, DC and B cells in CD45+ cells isolated from B16F10-bearing mice treated with PBS or βOHB, as analyzed by flow cytometry (n=6/group). (I) Representative immunofluorescent staining of CD8+ T cells in tumor sections from B16F10-bearing mice treated with PBS or βOHB. Bar graphs show the quantitative analysis of CD8 fluorescence intensity. MFI, mean fluorescence intensity; scale bar, 50 μm. (J) Flow cytometry analysis of CD8+ T cells isolated from B16F10-bearing mice treated with PBS, βOHB, or βOHB combined with anti-CD8 antibody-mediated CD8+ T cell depletion. (K) Tumor size of B16F10-bearing mice treated with PBS, βOHB, or βOHB combined with anti-CD8 antibody-mediated CD8+ T cell depletion (n=6/group).  Data are presented as the mean ± SEM. * P<0.05.
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Fig. S4. Effects of βOHB on the proliferation and apoptosis of cancer cells
(A-B) Apoptosis and proliferation of B16F10 melanoma cells were analyzed under βOHB treatment (n=3/group). (C-D) Apoptosis and proliferation of CT26 colon cancer cells were analyzed under βOHB treatment (n=3/group). Data are presented as the mean ± SEM.
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[bookmark: OLE_LINK233]Fig. S5. RNA-seq analysis of tumor-infiltrating CD8+ T cells treated with βOHB
[bookmark: OLE_LINK234][bookmark: OLE_LINK237](A) KEGG pathway enrichment analysis of tumor-infiltrating CD8+ T cells under PBS or βOHB treatment conditions. Pathways associated with effector function, survival, and metabolism are colored in blue, magenta, and orange, respectively. (B-C) qPCR analysis of Tbx21 and Eomes mRNA expression in βOHB-treated activated splenic CD8+ T cells and tumor-infiltrating CD8+ T cells (n=3/group). (D) Nfκb2 and Nfκbiz mRNA expression in βOHB-treated tumor-infiltrating CD8+ T cells, as analyzed by qPCR (n=3/group). (E-F) mRNA and protein expression of Tcf7 in activated splenic CD8+ T cells following knockdown with siTcf7. siTcf7 #2 demonstrated the most effective knockdown and was used for subsequent functional analysis. Data are presented as the mean ± SEM. * P<0.05, ** P<0.01, *** P<0.001.
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Fig. S6. Molecular mechanism by which βOHB upregulates Tcf7
[bookmark: OLE_LINK236](A-B) Flow cytometry analysis of TNFα and IFN-γ expression in WT, siNC, and siTcf7 CD8+ T cells with or without βOHB treatment. (C-D) mRNA and protein expression of Tcf7, along with histone H3K27ac levels, in CD8+ T cells treated with βOHB or HDAC inhibitor TSA. (E) Western blot analysis of Notch1 in βOHB-treated activated splenic CD8+ T cells and tumor-infiltrating CD8+ T cells. (F) Hcar2 mRNA expression in activated splenic CD8+ T cells following knockdown with siHcar2. Data are presented as the mean ± SEM. * P<0.05, ** P-value<0.01, *** P<0.001.
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Fig. S7. Purity of tumor-infiltrating CD8⁺ T cells.
Tumor-infiltrating CD8⁺ T cells were isolated using CD8 MicroBeads (Miltenyi Biotec) by positive magnetic selection according to the manufacturer’s instructions. The purity of the isolated CD8⁺ T cells was subsequently evaluated by flow cytometry (FACS).


Table S1. Antibodies and Reagent used for Flow cytometry 
	Antibodies and Reagent
	Company             Cat. No.

	FITC-anti-mouseTNF-α (MP6-X7)
	BioLegend                 506304

	Fixable viability stain 440 UV
	BD Biosciences               566332

	APC/Fire™ 750 anti-mouse CD45 (30-F11)
	BioLegend                 103154

	PE anti-mouse CD3 (17A2)
	Biolegend                  100206

	PerCP/Cyanine5.5 anti-mouse CD4 (RM4-5)
	BioLegend                 100540

	FITC anti-mouse CD8a (53-6.7)
	BioLegend                 100706

	PE/Cyanine7 anti-mouse CD19 (6D5)
	BioLegend                 115520

	APC anti-mouse NK-1.1 (PK136)
FITC anti-mouse/human CD11b (M1/70)
APC anti-mouse CD11c (N418)
Brilliant Violet 605™ anti-mouse I-A/I-E(M5/114.15.2)
	BioLegend                 108710
    BioLegend                 101205
BioLegend                 117309
BioLegend                 107639


	Ms IFN-Gma PE XMG1.2
	BD Biosciences               554412

	Alexa Fluor 647 anti-human/mouse Granzyme B Antibody (GB11)
Hu IFN-Gma PE B27  
Hu TNF- PE R718 MAB11                                             
	BioLegend                 515405
BD Biosciences               559327 
BD Biosciences               566957

	Purified NA/LE Mouse Anti-Human CD3
	BD Biosciences               555338

	Purified NA/LE Mouse Anti-Human CD28
	BD Biosciences               555725



Table S2. Primer sequence list
	GENE
	5’-
	3’-

	GAPDH
	GGCAAATTCAACGGCACAGTCAAG
	TCGCTCCTGGAAGATGGTGATGG

	Tcf7
	AAAGAAGAAGAGGCGGTCAAGGG
	AGAGCACTGTCATCGGAAGGAAC

	Tbx21
	CCAAGTTCAACCAGCACCAGAC
	ACCAAGACCACATCCACAAACATC

	Eomes
	AGAACCGTGCCACAGACCAAC
	TGCTGGACAGGCGTGACAAG

	Lck
	CGAAGGTGGCGGTGAAGAGTC
	GATGTAGATGGGTTCCTGGGTGAC

	Hcar2
	CCTGACTGTCCACCTCCTCTATAC
	ATCGTGCCACCTGAAGTTGTAAC

	Nfκb2
	ACAGGACGAGAACGGAGACAC
	GGTGGTTGGTGAGGTTGATGAC

	Nfκbiz
	TCCTCCGATTTCTCCTCCACTTC
	TCTCTGCTGCCTGCCAACC



Table S3. Immunoblotting related antibodies
	Antibody
	Dilution
	Company          Cat. No.

	GAPDH (D16H11) XP® Rabbit mAb (HRP Conjugate) 
	1: 2000
	Cell Signaling         8884
Technology

	TCF1/TCF7 (C63D9) Rabbit mAb
	1: 2000
	Cell Signaling         2203
Technology

	LCK Rabbit pAb
	1: 2000
	ABclonal             A22331

	NF-kB p65/RelA Rabbit pAb 
	1: 2000
	ABclonal             A2547

	H3K27ac (EP16602)
	1: 2000
	Abcam               ab177178

	HRP-conjugated Goat anti-Rabbit IgG (H+L)
	1: 5000
	ABclonal             AS014




image5.tiff
Pathway

Natural killer cell mediated cytotoxicity ®
Graft-versus-host disease
Cell adhesion molecules
Cytokine-cytokine receptor interaction
Transcriptional misregulation in cancer
Antigen processing and presentation
Apoptosis
PI3K-Akt signaling pathway

NF-kappa B signaling pathway |- +e
T cell receptor signaling pathway .
Chemokine signaling pathway
JAK-STAT signaling pathway |- -
Thi and Th2 cell differentiation |- e
IL-17 signaling pathway |- e

PD-L1 expression and PD-1 checkpoint pathway in cancer |-

Gene number
°0
©025
®os
075
o
-log. (Qvalue)
6
i
2
u

Effector function
Survival

Metabolism

005 0.1 0.15 02

Gene Ratio
Cc Eomes D
5
c:_) 4 c
@ S
0 73
£:
x aQ
<? 5
z <
z 2
£
0
L LS
< L R
splenic CD8* Teff CD8* TIL
E Tef 7 F

*k

1.0
0.8
0.6
0.4

mRNA expression

0.2
splenic CD8"* Teff

Nfkb2
25

*%
2.0
15
1.0
0.5

0.0

mRNA expression

splenic CD8" Teff ~ CD8*TIL

Nfkbiz
4 *k

mRNA expression
~

0 CD8*TIL





image6.tiff
WT siNC siTcf7
o 2] o BOHB
200
-
100K 0omM
s
. .
10°
- ] -
2o e o] e o e
o ] o
oo o] - 5mM
0. 0. - 0.
acto 100 10t w0 Ao 100 0t 10 10 SRR
-
FITC-TNFa
WT siNC siTcf7
250K ] 250K 250K BOHB
2] 2 2o
o] o
woc] 0 oo o8 omMm
o R
2 20
- o
e o oo e 5mM
il e ol B
ol il o B
a0 100 w0t 10® a0to 100 10t 10° 10°
PE-IFN-y

N

110 kDa

(<)
Notch1

splenic CD8" Teff CD8'TIL

Mouse splenic CD8* Teff cells

1
c *
S 259 [
7]
[
® 20
g
© 15
3
Z 10
g 0.5
o
= 00
S R ¥
SR
s €
N
o R
PSS S
& & &

HaK2Tac [ — 1702

Mouse splenic CD8* Teff cells

ok ok
15

Fokok

1.0 '—l

Hcar2 mRNA expression
o
[




image7.jpeg
ssC-A

- ]
03008 T cels
200 2000 &
singe cells e calls g o] o
sk 150K " El
3 sss% H i E
oo < e H ]
2
s g sk 8 od e
° T T T T T LS A0
e o e G
o - PR T
B L DAPLA CD3-PE





image1.tiff
2e . Tm oo =
(3] m_H
o I
-0 . . =
Q
| S R — |
Lo nm w w o
- S1199 2@ 40 %
log O
-z
o
L Ee
T .
Mﬁ
o[~ A
oy . =
o +m .
| T
e ° L 2 © ° ) enssy Jowny
< © @ N ~ S1199 1 .#A2 40 % 0 1,800 40 14N
(B) 3ubrom w

CD&/DAPI

© ©

SII92 YN 40 %

1
KD

ND
E
2

2 8888 ¢°
g ] & 2 » oo —
(wrl) gHod enssiL =% z
m . 3
— r< a8
2 ¢ ;
_.ﬂ
K] S
2 r | J—
@D 0 £
[ & ]
e . R
=3 4 o ['J
.m,. '“ 8
2 Lo
i o e e
‘@9
5 1 T °
eae ...
2 (%) lesung

SII22 840 %

A
D
H




image2.tiff
ns

o

@
e

ns

o w0 =) ) o
« = =

(S1199 1 .80 SNEN 4O %)

+O4NL
8§ & g » o

(si129 1 ,8aD AIEN JO %)
AN4L

2 g 9 o 9o o
S ® ©® ¥ «

(Sl190 1 .8QD SAIRN 40 %)
.8 awhzuein

%,

4

o
&
%
£

& @2 2 v
® (s122 ya1 ,8a9 21uadis asnow o %)
WOINL

0

<) ro) =) © o
3 - =

(s1199 g1 .89 d1us|ds asnow Jo %)

TS
ANdI

o
173
c

[
i

o 9 9 9 9o o
S ® © ¥ «

Hw_._Wo 491 .8ao dwajds asnow Jo %)
w .g swhzuein

I

BOHB (1 mM)

ns

2 2 9 ©o o o
(sn199 ya1 .8ao duajds asnow Jo %)
a A uxauuy

BOHB (2 mM)

0.039

BOHB (0 mM)

0.15

Human colon tumor CD8* T cells

i

80

558

10*

57.4

L#10037

BOHB (mM)

i

70
60
50

(%) A uixauuy

10

10

10

638
6.64
10’

10t 10°

BOHB (10 mM)

611

BOHB (5 mM)

FITC-Annexin V





image3.tiff
A B 1000 s C_ 100

= — s
5 800 . Zos0
o @
I 600 . g 60
e a
g 400 ° g 40
3 3
a 200 T £ 20
o 04
O Q0
R X
RS
E 2 F 4 0.0257 G 8 0.0415 H
ns | |
£ | . .
3! . 23 26 @
- 3 8 3
o
. v o
ar 1 z 2 a4 E
o O s ‘s o
- . e
6 5 =*1 X2 N
®
oL od 0
3 N
& on%
CD8/DAPI
S0um . ok
=58
N XXX =
377 0 »
-e
3_2 B ® © © @ pous
o%
5224
£3 ' . . ' AntiCD8+BOHB
0
PBS BOHB !
PBS BOHB
J
PBS BOHB AntiCD8+BOHB
41742 7.56 041651 135 04517 0
© 10° 10°
a
Q
ct: 10? ‘fﬁ @
i _‘Z: 13 ‘;z 918 308





image4.tiff
Annexin V* (%)

Annexin V* (%)

B
B16F10 Cell
15
ns
1.0 1 | "
4| &x 2
o L7 €
=
c
0.5 3
15)
0.0 T T
&
%)
S &
§ €
D
CT26 Cell
15 — ns
ot !
104 [_L 5
. E
>
o
5 3
(8]
0 T T
Q@‘“ &
2
o &®

40000 -1

30000 —

20000 —

10000 -

B16F10 Cell Proliferation

- +BOHBOmMM
- +BOHB5mM

-

15000 -

10000 -

5000

24 48 72 96
Hours

CT26 Cell Proliferation

-~ +BOHBOmMM
- +BOHB5mM

24 48 72 96
Hours




