EMBO reports

A

w
i

[h*)
L

-
L

[EETE:

Zhichao Wang et al

Expanded View Figures

Relative m+3 glycolytic intermediates in BAT
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Figure EV1. Chronic cold exposure induces glucose metabolism in BAT.

Enrichment (relative to 30°C)

Abundance (relative to 30 °C)

Relative m+2 TCA cycle intermediates in BAT

37 * . 30°C e+ 6°C
.
.
24 * " . *
) T & -
] é [ . 7 i T %
11 % -+ . 'y fi! i “l’ -
it | Ni i
0 T T T T
Citrate akKG Succinate Fumarate Malate
TCA cycle intermediates in BAT
sk
47 0°C * 6C
3_ %
2,
Lo
T - L] _ ; . |
i A
1 T -_!— % : ‘L i‘ T ?
4 L - & ¢ ]
0 T T . T T
Citrate aKG  Succinate Fumarate Malate
D [U-"3C]Glucose = Palmitate
1024
100 * 30°C
< ol 8 T
= #
*
g 06
=
'E> 0.44
w 0.2
. L&
-0.2-4— T
A\ ()
@ @ @ @ X

Mice, housed at 30°C or 6°C for 10 days, were administered with [U-*3C]glucose (2 g/kg, IP). 15 minutes after injection, BAT was harvested for metabolic enrichment assay.

A To directly compare the change of enrichment between different metabolites, the relative metabolic *3C enrichments in BAT of male mice are normalized to the
average enrichment of each metabolite in 30°C group.

B Relative abundance of glycolytic and TCA cycle intermediates in BAT.

C The enrichment and relative abundance of glyceraldehyde 3-phosphate (G3P).

D The enrichment of palmitate.

Data information: n = 10, data are represented as the mean =+ SD. Statistical analysis was performed using two-tailed Student’s t-test, *P < 0.05.

Source data are available online for this figure.
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Figure EV2. Chronic cold exposure does not induce oxidative metabolism in liver or muscle.
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Mice, housed at 30°C or 6°C for 10 days, were administered with [U-*3C]glucose (2 g/kg, IP). 15 minutes after injection, liver and muscle were harvested for metabolic

enrichment assay.

A m+6 glucose enrichment in liver.

B Metabolic *3C enrichments in liver are shown as m+3 glycolysis intermediates, m+2 TCA cycle intermediates. GAP, glyceraldehyde 3-phosphate; DHAP,
dihydroxyacetone phosphate.

C After normalizing to the glucose enrichment in the liver of each mouse, the relative metabolic **C enrichments were shown as m+3 glycolysis intermediates and m+2

TCA cycle intermediates.

D m+6 glucose enrichment in muscle.
E Metabolic *3C enrichments in muscle are shown as m+3 glycolysis intermediates, m+2 TCA cycle intermediates.

Data information: n = 10, data are represented as the mean =+ SD. Statistical analysis was performed using two-tailed Student’s t-test, *P < 0.05.
Source data are available online for this figure.

© 2020 The Authors

EMBO reports  21: e50085 | 2020

EV2



EMBO reports

Zhichao Wang et al

A 6 glucose in BAT m+3 glycolytic intermediates in BAT B m+2 TCA cycle intermediates in BAT C  [U-*ClGlucose = G3P in BAT
804 S i - 120+
501 . 3p°%c ¢ g°C e L. 307 30°C . g%C ¥ . e
I 40 " " . * 100+ {:
—_ — 40+ — . o= 0,
gk T 2 * £ 201 i * B Toee
g < 30 .le . k= : :J{: . Lo * i’ ‘g . ;
2 40- g s I g P : X f& c 2 60 .
s g7, 2 " . S 0l * { 2 40-
& 20 E |1 & g o8 + & ¢
104 *ls :% ‘;’ + . i R a 201 I e
.
ol I . Opa®n @b
30°C 6°C 3PG PEP Pyruvate Lactate Citrate akKG  Succinate Fumarate Malate m+0 m+1 m+2 m+3
D m+6 glucose in sSWAT m+3 glycolytic intermediates in SWAT E m+2 TCA cycle intermediates in SWAT F m+3 G3P in SWAT
; _ o s 300 0, * 30
80 . 501 . ac o &G 20 30°C ¢ 6°C . 3% e 6%
* oo *
geo{ o 30 Z15{ o . # 2 * *
5 ‘ i £ 30 %* * « = . o =209
c 1= 1 . . X < . c .
£ 40 g | 2 e i 2 101 ; GO ;
B 520—‘&; ’%i . S e i % . : %0 L e
c C . = oy . L i : = i
w 20 a0l w59 '&;‘ :% o ili : % w K -
(== T
— T v T T 0 r r T r r 0 r A
30°C 6°C 3PG PEP Pyruvate Lactate Citrate aKG  Succinate Fumarate Malate Female Male
G m*6 glucose in gWAT m+3 glycolytic intermediates in gWAT H m+2 TCA cycle intermediates in gWAT | m+3 G3P in gWAT
1001 501 .+ 30°%C s g°C 200 . 3¢ * &°C 304
= * + 30°C
—~ 804 77 —. 40+ —_ . . —_
& g * £151 T bd . £ o . + 6C
£ 601 £ 30 N = I : =
g * E ;{2 . 4 g 104 ° Ye T - g
S 40 5 204 . £ : T 5
= £ ,E T £ . ‘ E 107 - “
w i w | . N M g 54 * . 5 I ‘4
20 10 : : - é:
ii e R
0 ~ T T T T T r - . r r T —=8
30°C 6°C 3PG PEP Pyruvate Lactate Citrate akKG  Succinate Fumarate Malate Female Male
Figure EV3. Chronic cold exposure induces oxidative metabolism in BAT and sWAT of female mice.

Mice, housed at 30 or 6°C for 10 days, were administered with [U-**C]glucose (2 g/kg, IP). 15 minutes after injection, BAT, SWAT, and gWAT were harvested for metabolic

enrichment assay.

A-C
enrichment of G3P (C).
D, E

G H

Metabolic *3C enrichments in BAT of female mice are shown as m+6 glucose and m+3 glycolytic intermediates (A), m+2 TCA cycle intermediates (B), and the

Metabolic *3C enrichments in SWAT of female mice are shown as m+6 glucose and m+3 glycolysis intermediates (D), m+2 TCA cycle intermediates (E).
F The m+3 enrichment of G3P in SWAT of both female and male mice.
Metabolic *3C enrichments in gWAT of female mice are shown as m+6 glucose and m+3 glycolysis intermediates (G), m+2 TCA cycle intermediates (H).
| The m+3 enrichment of G3P in gWAT of both female and male mice.

Data information: n = 6-8 female mice, and n = 10 male mice, data are represented as the mean + SD. Statistical analysis was performed using two-tailed Student’s t-

test, *P < 0.05.
Source data are available online for this figure.
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Figure EV4. B3-AR agonist activates glucose oxidation in differentiated primary brown adipocytes.

A-C In the sample [U-*3C]glucose experiment as shown in Fig 5, the enrichments of other metabolites were used for MFA modeling. n = 3 biological repeats, data are
represented as the mean + SD. Statistical analysis was performed using two-way ANOVA followed by Tukey’s multiple comparisons test, *P < 0.05.

Source data are available online for this figure.
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Figure EV5. CHC represses glucose metabolism in multiple adipose tissues.
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A Relative mRNA levels of Mpc1/2 expression were measured by gPCR in BAT of the mice, housed at 30 or 6°C for 10 days. n = 5-6 biological replicates.
B Relative mRNA levels of Mpc1/2 expression were measured by gPCR in the pre-differentiated day 0 and fully differentiated brown adipocytes day 6. n = 4

biological replicates.

C Oxygen consumption rate (OCR) of mouse brown adipocytes treated with MPC inhibitor CHC (2 mM) or UK5099 (2 uM), n = 6-7 biological repeats. CL, CL316,243.

Mice were housed at 6°C for 10 days, and mice were IP injected with PBS or CHC (500 mg/kg). 30 minutes after CHC treatment, mice were administered with

[U-2C]glucose (2 g/kg, IP). Metabolic *C enrichments in SWAT (D) and gWAT (E) of male mice are shown as m+2 and m+3 TCA cycle intermediates. n = 7 biological

replicates.

Data information:, data are represented as the mean =+ SD, except that (C) is represented as the mean + SEM. Statistical analysis was performed using two-tailed

Student’s t-test, *P < 0.05.
Source data are available online for this figure.
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