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Abstract

Background and Purpose: Pharmacological intervention to induce white adipose tissue browning provides a promising anti-obese
therapy. The fruits of Garcinia cambogia (Clusiaceae) have been widely applied to manage body weight. The current study
aims to uncover the chemical principles responsible for the anti-obese property of the fruits of G. cambogia and investigate the
underlying mechanisms. Experimental Approach: The bioactivity-based molecular networking and Oil-red O staining on 37T3-
L1 and C3H10T1/2 adipocytes were applied for guided isolation. High-fat diet-induced obese mice were recruited to evaluate
the anti-obese activity. Key Results: Guided by the bioactivity-based molecular networking, several polycyclic polyprenylated
acylphloroglucinols were targetedly isolated from the fruits of G. cambogia with lipid lowering effect on adipocytes, including
guttiferone J (GOJ), garcinol and 14-deoxygarcinol. As the most potent one, GOJ (10 pM) reduced lipid accumulation by
70% and 76% in 3T3-L1 and C3H10T1/2 adipocytes, respectively. Furthermore, GOJ (2.5-10 uM) activated the deacetylase
Sirtuin 3 (SIRT3), which, in turn, reduced the acetylation level of PPARY coactivator-1a to boost mitochondrial biogenesis, and
promoted uncoupling protein 1 expression and function to enhance thermogenesis, resulting in browning of adipocytes. In high-
fat diet-induced-obese mice, GOJ (10 and 20 mg[?]Kg-1) protected against adiposity, hyperlipidemia, insulin resistance and liver
lipotoxicity, through boosting SIRT3-mediated browning of inguinal white adipose tissue. Conclusions and Implications: The
bioactivity-based molecular networking is a promising strategy for guided isolation of bioactive molecules, and GOJ represents

a new scaffold of thermogenic inducer, which might be responsible for the anti-obese property of G. cambogia.
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14-deoxygarcinol
r=0.9314, FDR corrected p value = 0.0034
[M-H] m/z 585.357 (cald. 585.3579)

garcinol
r=0.9537, FDR corrected p value = 0.0003
[M+H]* m/z 603.368 (cald. 603.3685)

guttiferone J
r=0.9886, FDR corrected p value = 8.16 E-08
[M+H]* m/z 587.374 (cald. 587.3736)

B C
control AICAR GAR GOJ DOG
150
=
§
£ 100
E
g .
g 50 Sk
3 1 -
c\i

control AICAR GAR GOJ DOG

D F
) E
DAPI Nile red merge
200
200 +F
~ £§
E 2 2150
control = g 150 . N §_a
5 & * Q7 100
£ 5100 * Qu
S == g
< £ 50
g% s cE
£ 0 0
GOJ GOJ(uM) 0 25 5 10 0 Golem) 0 25 5 10 0
(2.5 uM) AICAR - - - R AICAR - - - - F
GOJ
(10 uM)
AICAR




DAPI Nile red Mitotracker merge

~10
g .
2383
]
£%%6
control ET;;D 4
S
%2
<<
GOJ(uM)0 25 S5 10 0
GOJ AICAR - - - - +
(2.5 uM) C
GOI(uM) 0 25 5 10 0
AICAR - - - - +
Gol PGC-la - -1- 120KDa
(10 uM) COX-2 | -‘-3 74KDa
GAPDI [ e o 0 8 3504
AICAR
E 8
D 23 T T
e 4
JC-1 monomers  JC-1 aggregates merge ::'. z
— g2
S E
0
control GOJ(uM) 0 25 10 0
AICAR - - - +
F GOJ(uM) 0 25 5 10 0
AICAR - - - - +
GOJ - —|
@5 uM) UCP1 [ e 34KDa
p-PKA | === == s s o | 42KDa
PKA [|W w wm e | 42K Da
cor p-AMPK | = = — e W W | (OKDa
(10 uM) AMPK 62KDa
p-CREB . e e | 43KDa
CREB | seis s SIS S SN | 13K Do
p-HSL [ === === === @ | 33KDa
AICAR HSL 83KDa
GAPDH [ —— 35KDa
A B C
GOJ((MM) 0 255 10 0 T GOJ(uM) 0 25 5 10 0
AICAR - - - -+ - - - -+
IP: PGC-la AICAR

D

temperature (°C) 3-TYP - - + +

50 55 60 65 70 75 80 85 90

control |— ] SIRT3
GOJ [ e | sirT3
150 -o- Control
-+ GOJ
100
50
0+
50 60 70 80 90

temperature (°C)



A

B C
507 (uM) 0 25 s 10 0 0 10
AICAR - . . : + : : 2 200
3TYP - - - - - + +
. . s . T 150 N T
4 / ' S =100 =
N ) - / & \ » C 50
E = 0
GOJ(M) 0 10 0 10 GOJ@M)0 10 0 10
3TYP - - o+ 4 LTYP - - o+ o+
F JC-1 monomers  JC-laggregates merge

Nile red Mitotracker

control

control
GOJ GOJ
3-TYP 3-TYP
3-TYP
+GOJ 3-TYP+GOJ
Il Control
E H cor I
GoJ(uM) 0 10 0 10 B Resveratrol
3TYP - - + + arvp
200 Il 3-TYP+GOJ ~ 80
UCP1 [ - | 34KDa *
T+
GAPDH | ssesswemrame | 38K Da
G .,
GOJ(uM) 0 10 0 10 T
P: 3-TYP - - + 4 -
basal stressed basal stressed

Total-PGC- | o[ = e == | 120KDa



3
= ] *
w am%e &
YRR
T
Y &l n o — - I I
(%) xoput ey jouinsug (N0 (,Tw.8n) wpnsur vwseig AFVINOH
P & o
< =
3 e
o
: RETEH:
B =
* 2T OO0 <eheh
*
IR SR t ¢
F* (=3
Q
woe wm o o L R + e = o &
I~ A oda o= = ) y _
(8) wyB1om 1y [euinduy (W) 1uo1u0d O M DTIDH O OTIATIO uont =
o =3 o =3 S} M [ Wm
g8 8 g 8 < E
-+ @ a - =}
=2} (;d10om. B [eay) aeIur A31ouz]
* =3
2
w *
-
3 v X *H
a2k 3 & & “ * o g S S °
0oEQSQ3E8RE 2 g b
22 TO0 <A o 2 5 = = =
v (JNw) 2s0on|3 poojg (urw. yw) DNV LLI
IR SR | t ¢
= ® oo T oo e ® & T o o = T B © -
(%) xoput 18} [ewikpipidy s & S o y 5]
" (%) oput Lvel a (Ww) 51011
EN
a = - .
2 &
£ = *
6m * * 2 E * H
~ » * m 3
*H *H H =
“ w . 3 2
O (=3 (=3 (=3 =3 (=
g 8 g 8
=3 < =3 (=3 =3 =3
v =] v (=3 el =3 o = = o o <+ © a —
¥ ¥ e & 8K @« o - o % 2 9 = © 228338 ° ¥ & 8 = (W) DNV LLO
5) 1yS1om A] s s o S :
< (3) wSom Apog O @) wsom ey pukpipdg & @) wiom Lve M (Ww) 5-1aH () 2s0an[3 poojg

4



RD

o ®
S S

Liver TG content
(mmol-g"' protein)
&
=3

)
S

Liver T-CHO content

o

H
3T
1R, !
B = RD D
B RD+GOJ
8000 # & ' HFD &
— = GOIL ‘TE
£ 6000 = GOJH 5
F =3 AICAR g
£ 4000 . =3I F
E) Tz = 3.TYP+GO) 2
52000 E
< 4
0
25 5
220 4
1.5 53
5
E
Z 10 £
5 5
z 2
Sos =
0 0

(mmol-g" protein)

5
FD GOIL C N I
LA ! vy T8
XY LSS &4
U o LS & & S TL
o . 42KD:
v saveioy PP [ ) 2k
R N 7
' |
\, ry v R ——
O e —— o
/=%
p-HSL 83KDa
T * B e ] |6KDa
38 «
A [ T
GADPH | m 38KDa
35

= RD
BB RD+GOJ
- HFD
= GOIL
= GOJH
1 AICAR
B 3TYP
B 3-TYP+GOJ
D
100
80
@)
HFD GOIL 2 ®
i £ 40
<
20
0
E 80
260
=
2
= 40
=]
<




