[image: ]
Supplementary Fig. 1 Obesity induces OX40L expression in adipocytes and ATMs. (a) RT-qPCR analysis of mRNA expression of various costimulatory molecules in eWAT adipocytes from 12-weeks ND and HFD mice (n = 6–7 per group). (b) RT-qPCR analysis of mRNA expression of various costimulatory molecules in eWAT macrophages from 12-weeks ND and HFD mice (n = 3–6 per group). (c) RT-qPCR analysis of OX40L mRNA expression in eWAT adipocytes from WT and ob/ob mice (n = 3 per group). (d) RT-qPCR analysis of OX40L mRNA expression in eWAT macrophages from WT and ob/ob mice (n = 3 per group). (e) RT-qPCR analysis of OX40L mRNA expression in various tissues from 12-weeks ND and HFD mice (n = 6 per group). (f) RT-qPCR analysis of OX40L mRNA expression in human VAT adipocytes (n = 10–16 per group). Data represent mean ± SEM. *P < 0.05, **P < 0.01, ***P < 0.001, and ****P < 0.0001. 

[image: ] Supplementary Fig. 2 Characterization of adipocytes by flow cytometry. (a) Adipocyte flow gating strategy. (b) Bright-field images of adipocytes following flow cytometry staining (scale bar: 50 μm). (c) Representative fluorescence images of adipocytes stained for OX40L (scale bar: 20 μm).















[bookmark: _Hlk205460597][image: ] Supplementary Fig. 3 Flow cytometry gating strategy for T cells and macrophages. (a) Macrophage flow gating strategy. (b) T cell flow gating strategy.
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Supplementary Fig. 4 Macrophage-specific OX40L deficiency does not affect HFD-induced insulin resistance. Macrophage-specific OX40L knockout (MKO) and littermate control (MWT) mice were fed an HFD for 12 weeks. (a) RT-qPCR analysis of OX40L mRNA expression in eWAT ATMs, BMDMs, and eWAT adipocytes from MKO and MWT mice (n = 4 per group). (b) Flow cytometry analysis of OX40L+ cell proportions in eWAT macrophages from MKO and MWT mice (n = 5 per group). (c) Body weight of MKO and MWT mice (n = 5 per group). (d) Representative images of MKO and MWT mice. (e) Representative images of BAT, iWAT, eWAT, and liver from MKO and MWT mice. (f) Weight percentages of BAT, iWAT, eWAT, and liver relative to body weight (n = 5 per group). (g) ITT results for MKO and MWT mice (n = 5 per group). (h) GTT results for MKO and MWT mice (n = 5 per group). (i) FPG levels of MKO and MWT mice (n = 5 per group). (j) FPI levels of MKO and MWT mice (n = 5 per group). Data represent mean ± SEM. *P < 0.05, **P < 0.01, and ****P < 0.0001.  




[image: ] Supplementary Fig. 5 The establishment of adipocyte-specific OX40L knockout mice model. AKO and AWT mice were fed an HFD for 12 weeks. (a) RT-qPCR analysis of OX40L mRNA expression in various tissues from AKO and AWT mice (n = 5 per group). (b) RT-qPCR analysis of OX40L mRNA expression in eWAT adipocytes, SVF, and BMDMs from AKO and AWT mice (n = 4 per group). (c) Western blot analysis of OX40L protein expression in eWAT adipocytes and SVF from AKO and AWT mice (n = 3 per group). (d) Flow cytometry analysis of OX40L+ cell proportions in eWAT adipocytes from AKO and AWT mice (n = 4 per group). Data represent mean ± SEM. *P < 0.05, **P < 0.01, and ***P < 0.001.  
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Supplementary Fig. 6 Adipocyte-specific OX40L deficiency has no effect on insulin sensitivity and T cell accumulation in adipose tissue under ND-fed condition. AKO and AWT mice were fed an ND for 12 weeks. (a) Body weight of AKO and AWT mice (n = 7–8 per group). (b) ITT results for AKO and AWT mice (n = 7–8 per group). (c) GTT results for AKO and AWT mice (n = 7–8 per group). (d) FPG levels of AKO and AWT mice (n = 7–8 per group). (e) FPI levels of AKO and AWT mice (n = 5–8 per group). (f) Flow cytometry analysis of CD4+ and CD8+ T cell populations in eWAT and spleen from AKO and AWT mice (n = 4–5 per group). (g) Flow cytometry analysis of Th1 cell populations in eWAT and spleen from AKO and AWT mice (n = 4–5 per group). (h) Flow cytometry analysis of Th2 cell populations in eWAT and spleen from AKO and AWT mice (n = 4–5 per group). (i) Flow cytometry analysis of Th17 cell populations in eWAT and spleen from AKO and AWT mice (n = 4–5 per group). (j) Flow cytometry analysis of Treg cell populations in eWAT and spleen from AKO and AWT mice (n = 4–5 per group). Data represent mean ± SEM.   
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Supplementary Fig. 7 OX40L blocking antibody does not alter body composition, and baseline metabolic profiles showed no intergroup differences. (a) Representative images of α-OX40L and IgG2b-treated mice and their BAT, iWAT, eWAT, and liver. (b) Weight percentages of BAT, iWAT, eWAT, and liver relative to body weight (n = 7–8 per group). (c) ITT results before antibody treatment (n = 7–8 per group). (d) GTT results before antibody treatment (n = 7–8 per group). Data represent mean ± SEM.

2

image5.png
]

Relative Ox40/ mRNA level

o

SSC-H

OX40L" cells
in adipocytes (%)

=N N A N

* k%

(e

Relative Ox40/ mRNA level

Adipocyte
AWT _AKO  pa
e - 25
— e ——— _40
SVF
AWT AKO  kDa
bt o DTS
—=—m=a=-] 40

OX40L/B-actin ratio

o=~ N WA~ O

S

%

COAWT
O AKO

.]*

%

[®)

<
N




image6.png
Body weight (g)

Fasting plasma

AWT

AKO

AWT

AKO

eWAT  Spleen
6.23% 1.00%
5.32% 1.77%

Body weight
© AWT
30, @ AKO
25
20,
15
0 2 4 6 8 10 12
Time on ND (weeks)
e
1007 FPG 254 FPI
o
= o =
% 80 %E 2040
E 60 2215
@
2 40 2 49
S 23
=2 @ c
© 20 w-=05
0 ¢] 0 o
N S
eWAT  Spleen
| test% | 3.01%

IFNy* / CD4* (%)

IL-17a* / CDA4* (%)

C

ITT GTT
 AWT 80007 AUC o AWT 250007 AUC
1201 © AKO o000 l8S %o 400 .o AKO 20000 o
\?123 %300 15000
& 4000 £
T 60 g 200 10000
E 40 2000 8 100 5000
20 5]
0% % 60 <o e 5 S 60 s 0 U@
Minutes post-insulin v$§~ Minutes post-glucose v&‘?‘\‘
f eWAT Spleen CD4*and CD8* cell in
I 28.80%|| 136834 CD3* lymphocytes
awt | I 2P é AWT
I s 1A 60
] 7.55% s542% =
?§ 40
AKO s 2
-
o CD4* CD8* CD4* CDs8*
eWAT Spleen
Th1 cell in h eWAT  Spleen Th2 cell in
CD4* lymphocytes | CD4* lymphocytes
w0 220% || 6.23% 12
° AWT ; I | =
30{ _ o | e B
e
20 268% 610% o 6
< 4 2
10 AKO 3 1 ¥ 3
a =
0 R 0
eWAT Spleen IL-4 eWAT Spleen
Th17 cellin ] Treg cell in
CD4* lymphocytes CD4* lymphocytes
15 AWT s 50
o 40 °©
10 3 3
o g 30
=20
5 ako % &
2 ? g 10
0 @ £
eWAT Spleen eWAT Spleen





image7.png
a b
19G2b a-OX40L IgG2b a-OX40L

=119G2b

_ 10703 a-OX40L
o
% 8 0 ©
>
5 :
5 2
X

0

BAT iWAT eWAT Liver

C ITT before OX40L blocking d GTT before OX40L blocking
antibody treatment antibody treatment
o IgG2b 8000, AYC o 19625 60000, AUC
100, < GrOX40L o g 500 & 0-OX40L o
100] 6000 =
< 2 40000
S 28' 4000 £ 400;
.© i [0}
£ 40 2000 8 200 20000
201 =
0 0 © o

———— 0
0 30 60 90120 0(1‘,0@\/
Minutes post-glucose S O~\~

&

0 30 60 90 W v
Minutes post-insulin QO >

N
&




image1.png
Relative mRNA levels Relative mRNA levels

Relative Ox40/ mRNA level

-
N
'

I
& & S
80+
60
40 1
20

eWAT adipocytes
*%
207 7
3
15
1
10 o
5
OS\ °
O
8

d

Relative Ox40/ mRNA level

20
15
10

T cell costimulation genes in adipocytes

*%
—

ook
AN N
oF <& «& A ‘{\(c-’ '\&9 “{\

T cell costimulation genes in ATMs

*kkk
—

Relative Ox40/ mRNA level

c:’\'\

3

<&

c:’\’\

)

—h

Relative Ox40/ mRNA

=IND
I HFD

COIND
O HFD

Human VAT
adipocytes

*

level in VAT adipocyte
o N M O

(Q
%.




image2.png
a Adipocyte flow gating strategy
Adipocyte Singlets Live/Dead
T T / : %
3 o /? I 8
2] oD Tt R
FSC-H FSC-A BSC-H
CD45- Adipocytes OX40LFMO  Full Stain
. <1% X40L*
gl o | 50| | g
a ] I
5 @5 — &

HFD ND

ob/ob





image3.png
SSC-H

SSC-A

Macrophage flow gating strategy

SSC-A

> »| 1
=T I a1
&) &) | i
17 @ |
0| WSSl |6 ,l | M1
Zombie/NIR CD45 F4/80 CD11c
T cell flow gating strategy
< ] <
¢ -] B8
(2] n . 1) o %
[ 5 %]
» > L P —>
FSCA CD45 cD3 D4
Th1 < Th2 < Th17 < Treg
Q Q s, O g +—
IFNy L4 IL-17A Foxp3





image4.png
°

> —_

2 2

% MWT MKO & 5o, xwxx
S 2 40{ e

- T|  37.02% | 1469% £

kg ol Lo <30

S N i =

IS 2 *“ g 20

g L 10

£ OXML —————— 2 o -
o x

& 5 &

d f

Body weight -

5 907 omwr 5

= 40 o MKO g
<

230 z

o

22 2

g 10 2

0

0 2 4 6 8 10 12
Time on HFD(weeks)

BAT iWAT eWAT Liver

ITT h GTT i j
o MWT AUC o MWT AUC FPG FPI
1207 MKO 100007 o = 500 MKO 50000 o = 200 o8
100 8000{ 8 3400 400001 ° £S5 . EEgl:
& 80 £ g g 1% )
g 6000 =300 30000 S 00l ag,lfs
% 20 4000 2 200 20000 292 2s
- 20 2000 S 100 10000 %S 50 %32
0 0 © o 0 =2 9 =70
0 30 60 90 &0 0 30 60 90 120 [ 9) o
Minutes post-insulin @Q\S" Minutes post-glucose @g\@% @é\@% Qﬁ%




