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# ZE:HB R 3T3-L1 RE@EPHEE T B2 hELEF(RANK)O AR AR R EL, ik i@
B I3T3-L1 A hemeF T o migmie, RA EoFRAEER SR L (qPCR) AT 5 B 4 je F RANK A R
KF AT Z . #iE RANK dirk i &k o9 3T3-L1 ampe, 4 A 3T3-L1V" mfe  3T3-L1MWYEKO gy g Fo 3T3-
LR g pg, o A7 RANK A B ka7 )5 i s m I #) B M 5 4 2 00 TAL . o 5 Is 5 Az & 448 X 35 47 [ 1218
&G 1(UCP1).CPTIB = PPARY]# &£ iA, AL GBRERIABER, A oA KA GIREF A, BNIZE
Mg By 2822 F RANK #= UCP1 &G Aaaf A K-F, &R 5 3T3-L1 aTfism a4k, 3T3-L1 &g 2 f  RANK
F2 PPAR-v 4 B 48 55 & ik K 38 Hm (P <C0. 05) . fn UCP1 2 B A8 3 & £ K F A (P<<0.05) ;5 3T3-L1V" @
A, 3T3-L1MNEKO 2 i 04 ) £ 45 05 #£% .CPTIB.PPAR-y #= UCP1 4 B 48 2 & ik K F KAk A= & & 48 4 & &
KPP <C0.05) ,d 3T3-L1MN g i oy ) H 48 3 46 5 = UCP1 2 B A9 & A K P 3 BAK (P <<0. 05) ;
55k, B A5E s K K AR & M5 W 2027 69 UCP1 & & A48 48 & & R F 38w (P <0. 05) , fa RANK & & 48 2
REAFBHAL(P<0.05) ., &Fik 3T3-L1 mMs@mie ¥ RANK R X H &, AL leitifds, L £ 2@ 8% NF-
kB A5 5 i@ %, h) UCPL, ¥ @ &R 23R, A if FIEREe & A K.
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Mechanism of RANK mediated UCP1 induced regulation of obesity in adipocytes”
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Abstract: Objective To explore the expression and significance of receptor activator of nuclear factor-«B
(RANK) gene in 3T3-L1 adipocytes. Methods 33T3-11 preadipocytes were selected to induce differentiation
into adipocytes,and the RANK gene levels in adipocytes were measured using real time fluorescence quantita-
tive polymerase chain reaction(qPCR). RANK knockout or overexpression 3T3-L1 cells were constructed,and
were divided into 3T3-L1%" cells,3T3-L1**Y" cells,and 3T3-L1**"" cells. the changes in glucose consump-
tion of adipocytes before and after RANK gene knockout were analyzed,and the expression of indicators relat-
ed to fat browning,such as uncoupling protein 1 (UCP1),CPT1B,and PPAR-Y,was analyzed. A high-fat diet
rat model was established and the rats were divide it into a high-fat group and a high-fat exercise group. The
relative expression levels of RANK and UCP1 proteins in brown adipose tissue were detected. Results Com-
pared with 3T3-L1 preadipocytes,the relative expression levels of RANK and PPAR-Y genes increased in 37T3-
L1 adipocytes (P<C0.05),and And the relative expression level of UCP1 gene decreased (P <C0. 05). Com-
pared with 3T3-L1V" cells, 3T3-L1*""° cells showed decreased glucose consumption, CPTIB, PPAR-7, and
UCPI1 gene relative expression levels,and increased protein relative expression levels (P<Z0. 05),while 3T3-
L1RANKPiER oo]]s showed decreased glucose consumption and UCP1 gene relative expression levels (P<Z0. 05).
Compared with the high-fat group, the relative expression level of UCP1 protein in brown adipose tissue of
high-fat exercise group rats increased (P <C0. 05), while the relative expression level of RANK protein de-
creased (P<C0. 05). Conclusion RANK expression is upregulated in 3T3-1.1 adipocytes and is involved in o-
besity regulation. It mainly activates the NF-«kB signaling pathway,inhibits UCP1, and causes white adipose
tissue accumulation,thereby inducing the occurrence and development of obesity.
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browning of white fat
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A, RO EYHBA RN, LR R AR, [
AF 3% ol ek 2L, DA K B IR A 1RO 2 4. BRnL IEREE
22 R U N MR ™ g R Rz — I H A
PSR ST , 6 B/ 55 08 J s O I 5 9 s o 9 45
8RR KR MAE T VA 56 . IR T kB A2 K3
6B 7 (RANK) J2 i 88 I8 58 PR - 32 44 52 16 L I Al
¥ F (NF)-«B 5 5l 15 A 7 R B R F
10 B A 40 B L R 2 0 R RN B 28 A i 4 A e
i AE SR AR 2 it NF-«B 5 5 0% . NF-«B I
FE VOIS S BUZ S A RN ST L AT TR 2 B Y
SR AR RN T AL N 7. AR BR.
NF-«B 7E 5 05 i 41 200 7= #4085 D) g8 b o] g &k 4%
AR AL AT, B E A 1
(UCPD) J& 5 a5 iy 4il i rh 9 B 22 85 11, 38 2 A PR 4k
LA P SR A R b A AR AR G, TR s T R A Ak
AR AL O I B TR IRIR., AR A
LA ER B H LR Rk UCPL. IR ZE 5 E M T %
B PR SRR L B O @R I RE fafES . UCPL 7T &
LR s AR A AT AR FE R, BT H B
R B 5 FE 7 IE e K AH G 35 995 7 B LR L

BARA WIS RIE T B WEI I 55 1 RANK 18 i3
RANK-RANK A f& (RANKL)-H £ 3 % (OPG) =Bk
R 2 5 A0 R A (0 56 T IR W 40 i 2 75 %38 RANK
o IR A 55 R AT OC A A 5 e LR T . PR, AR S
B I T8 05 40 B R AR RANK 78 G W 28 23 01 40 g
oY R AR FET IR SY L T 43 B NF-«B 78 1 5 Wi 45 0 4k
R A AL L DT R A B A 5 0 A O
BILA S Sy JE T 60 A O A3 56 5 14 36 97 B8 1R L B
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1 #MRE5A®

1.1 APRORIE 3T3-L1 5 WidniE & M [ 36 & & Fh
PR3 0, 3T3-L1 i S o4k 150 & 3 F80lk 2B P #
oA BN w4 2 A DU ) & A e et R T
AR A, Thermo Real-time PCR AX M H Ther-
moFisher 28 & . 5% B [ Bio-Rad 23 F] , 4 [ 5l B
JeA I H i K AERME A R A .

1.2 Jiik

1.2.1 RANK &R it 335 5 U0 BR AN 1 9% 2 2R T
REGAE i /N C2C12 B HILAR MY 5 L 43 S 5 e 2
XL . GV492-GFP 25 # 41 \RANK i ik GV492-
GFP-RANK-OERNA 41 .GV493 BAEX B4 . RANK
HEP T B GV493-GFP-RANK-shRNA #H-1.GV493-
GFP-RANK-shRNA #H-2 #l GV493-GFP-RANK-
shRNA #H-3, it TRIzol™ Reagent 28 RNA, 3f

FFH 5X All-In-One RT MasterMix & % ¢cDNA, [
J& % Hl EvaGreen Express 2 X qPCR MasterMix-
Low Rox #4735 B 96 Ot 1 5 A Wi 5% v (qPCR)
PIE 0T RANK S () %3k,
1.2.2 3T3-L1 AiARAM A5 301k ¥ 3T3-L1 4y
BHJGE 18 37 °C 5% CO, M =4 b TR 3% . 4
K E A B A B 80 Y0 25 A7, 1 AT 4N Ml e 4
OriCell® /MR 3T3-L1 40 M G 7% T 40 Ak ik ) & R A7
7oA, LR EAES UL .
1.2.3 W4 O e kgl 3T3-L1 g i 40 B 43
b A EZEHOE K Al PBS W IRE U 3 IR,
FIFH 10 % ZBHF BB E 0.5 he ZJa ok E 5
40 M T PBS ¥ W TE B 3 WL IMAIZT O B Y 4
A3 0.5 h, PBS WG VE 3 W . 40 i B T 6
BE TR WREZ AT, BRI AT O Yo vk i A Ui 45 51
1.2.4 3T3-L1 B4 i RANK 3 [H A e B A it
#ik M CRISPR-Cas9 # A&, ¥ S0 1k 1y 3T3-
L1 e 4 o RANK 3% K 45 51 47 R Bk it k.
XFT RANK AE B i B, & %6 i i 50 ) RANK Y
sgRNA, Jf 4 2 | 2 kL % A 293T 41 . il &
sgRNA-Cas9 8K 7% .12 4% 3T3-L1 Mg 40, BAk
S E R IEATT . R T RANK 3 [ i ik, %
Pt o 26 38 05 7 2k KL R YL 3T3-L1 WA 4m i, AR 4
RANK 3 [H i B ek 23540 A 3T3-L1Y" 40 ffg (X
HED L 3T3-L1MYSRO g fifg (B ) A 3T3-L1°ANM 4 iy
GEFRIR) .
1.2.5 DEMEHEHEERE HWER 3T3-L1WR
Y0, 3T3-L1SNCM 4 g A1 3T3-L1Y" 41 g 14 4% &5
BRI R At B E 24 FLARLIMA 5.5
mmol/L A0 . HE 4 h )G IENE 5w, # 1
785 ARG I R AT A I ELAR T S R
5,
1.2.6 3T3-L1 41 RANK # UCP1 mRNA ikl
FE W 3T3-L1 A A 40 B A Al AR 40 B A1) FH RNA 42 5t
WA & AT B RNA $2 B0 00 5% 5% i cDNA, %t
RANK F1 UCP1 & N2 Actin 2K #) F F g9 %
G F e b ik HEAT qPCR U2 3 0 Fr FE 8 g, W
*1,

®1 EEMWES

BN 2 TR Gk 2]

RANK F:5-CTGGCTACCACTGGAACTCA-3'
R:5-CAGTTGGTCCAAGGTTTGCA-3'

UCP1 F:5'-ACGGGGACCTACAATGCTTAC-3'
F:5-CAGCTTGGTACGCTTGGGTAC-3'

Actin F:5'-GGCTGTATTCCCCTCCATCG-3'

F.5'-CCAGTTGGTAACAATGCCATGT-3'
HF o8 BRI . RATIESIY.
1.2.7 &RRERBEBIME T E8E 4 R
SD A g FL R BB AL 3 =i 5 kB 78 = LR iR i
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S EAT 8 M FFLiE s, Mz 5 d. B K 1 h,
TER JG — W2 of 48 h Ji BUS B 07 4 €4 1 1 4121 .
B KREAREAL PN EEA, X A8 h
RANK F1 UCP1 J H & (1 AH X 3R 38 7K P #0470 72
1.2.8 Western blot ¥ Wit £ 40 it 5 K BUER €618
W20, AT A #E . R Western blot X} RANK,
UCP1.CPT1B il PPAR-y & [H & 1 A1 Xt 2 18 K F ik
AT .

1.3 Sitefabs R SPSS20. 0 8 4F 48 2 M %k
. FFEIESSMMITEREL » £5 £, 40
R ML A ¢ K5, 2 4108 R H one-way
ANOVA 781 LRI EL R T LSD-: £ 56, P <<
0.05 WEFHGI¥E L.
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¥E  ZEHEXT C2C12 BRI M 1T T — R A Ay A
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0.524+0. 105 F1 0. 380£0. 069, 4 i F L T GV492-
GFP-RANK-OERNA 41 (P <<0.05), GV493-GFP-
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RANK-shRNA 41-2 Wi Z R A G il %8 X (P <
0.05),
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0.0
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20 Mo b RANK 25 PR HEAT R OF % 3T3-L1WERO 4
fE T RANK T [ AH X 2k K FE 170 22 . Western
blot 455 7% A& T 3T3-L1VT 41 fif , 3T3-L1RANEKO
ANH T RANK 2 FUAR R R 5 KRR (P <20, 05) L 3IE
52 3T3-L1MWRC A gk @ Ty, 5 3T3-L1Y" 40l
AR EE S 3T3-L1 MR 24 Jif ) 4 4 W 1 A€ & 44 i (P <
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2.4 RANK JEHFBEERJG 3T3-L1 5 40 i o B s st
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YIRS #F 3T3-L1 JLIR 40 i iy SE Ak | X RANK
FEH AT A IR 3T3-L1™WNChEh g i 5 3T3-
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