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HBE. a4 KK GPR56 49 Stachel peptide ( P19) 3t K &, 5 b5 LA 8045 &AL wy Hva B L o FHLHl, Fék A1 qPCR
F= Western blotting 7 &4 GPR56 £ K &, g B 2042 P 49 & ik KT, A ELISA 75 i # M) 50 wmol/L P19 7% /1 &
K &5 4042 GPR56 %9 Gq il ¥4 w35 69 T i#% 3-%% 82 JLEZ (inositol triphosphate, IP,) /K-F £, KJE, EHF
JaAR K& N8 B fm AR e o fbid A2 b i@ it qPCR 7 4l #T@MT <A B o AT &R B 6 R KR A P19,
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P19 activates the Gq pathway of GPR56 to promote

browning of beige adipose

WANG Tengwei'”, LIN Hui’, ZHANG Mingxiang'>, SUN Jinpeng’, ZHANG Daolai'
(1. School of Pharmacy, Binzhou Medical University, Yantai 264003, Shandong, China;
2. Department of Basic Medical Sciences, Shandong University, Jinan 250012, Shandong, China)

Abstract: Objective To investigate the influence of GPR56 Stachel peptide (P19) on the browning of beige adipose
tissue and its molecular mechanisms. Methods qPCR and Western blotting techniques were used to assess the expres-
sion levels of GPR56 in beige adipose tissue. ELISA assay was used to investigate the impact of 50 wmol/L P19 on the
downstream IP, level changes caused by activation of GPR56 Gq pathway in mouse beige adipose tissue. Subsequently,
during the induction of browning differentiation in primary beige adipocytes, the expression levels of browning marker
genes and thermogenic marker genes were evaluated using qPCR. A comprehensive analysis was performed to elucidate
the effects of P19, YM-254890 (YM), and Gpr56 gene silencing on the differentiation process. Results GPR56 was
highly expressed in beige adipose tissue. P19 can increase the expression levels of browning marker genes ( Thx and
Tmem?26) and heat production marker genes ( Ppargcla, Cox7al and Cidea) with statistically significant differences
(P<0.05). Moreover, when YM was added or Gpr56 expression was silenced, a reversal in the expression levels of
these browning and thermogenic marker genes was observed. Conclusion P19 can promote the browning process of
beige adipose tissue through the activation of the Gq pathway.
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TRERL, % P19 05 GPR56 1 Gq il B{ AL gk (Ig B (b 21

Fhlf 25 G 5 8K 32 /K ( adhesion G protein-
coupled receptors, aGPCRs) J& G & 11 Bk 32 1K
(G protein-coupled receptor, GPCR) # FK % i) — 4~
HEWR, 2S5 E R KINE T LB TK
TS A T R A . aGPCRs HAT Al 45 1Y
N Sl S S AE I, Herpr 40 & — > GPCR H & # H K
5 LA, 7F GAIN 45 380 F7 76— 1o B I
SPHY GPCR 8 HUKMROL A, IR AL K AR F K S B
& , 2IE A 3 A Bt (N-terminal fragment, NTF) Fll
¥R 3 3 A Bt ( C-terminal fragment, CTF)*® _ NTF
TEH CTF i 29 )5 2 8% 1 19 Stachel J3° 31 HA % &2
PRAR B A RERE ST o KA A4 Stachel JFA &
B R 551> aGPCR 32 1K1 Stachel peptide , Ff
EL 5 UE B T LASEE #H R ) aGPCR'™

GPR56 12l aGPCRs Y H i b1, AT H A &
i) Stachel 41 FFifi% ' . H AT, GPR56 1E £ 4
SUPIIET C 2B T W ik R
He i 2 (RIS R 32 DG TR FFR R
GPR56 5 3T3-L1 B4 N mUlR 7 i e 5 DI AH
K MR W TEAR N B 73 A 4E 47 1 AN ) Ao 288 i 13 1] 1)
AT BRI A €Ak 43 Ak 2 i I 40 A 43k
W —FhEEIE A, 5 @51 412 (white adipose
tissue, WAT) fiff f7 BE H Y DI REAH LE , 45 (5 1 117 4 41
(brown adipose tissue, BAT) i i 3 P4 (14 3 i vl
DARE I AE B 9T A, 72 B 5 A QAT Jrk 5553 9 19 &
A R B R S SRR, AN T AR
e A BE R B U T — o 1 R (H 2
BAT A A= PR & AR B 23 5 I LTS A
SEATERENY AR SOR N P19 7% GPRS6 T iFS
SRR BESE P19 X B A 64k 43 Ak A 52 i
RSB 05U, S R R i HI e A B
Sl

1 #REFE

1.1 ##
1.1.1 L5shy

6~8 JEIWS e {dt HE CSTBL/6T /N B, IR i iy
18~20 g, W A b 5% 43 F| A2 5255 sl 4 AR A7 BR A
A, BOE4~6 H ST IR RS B 58 SR AL IX AR
T L (SPF 20) il 22 € ~26 C R #
40% ~70% ,¥% 12 h:12 h BEREEEERRFE , /NRUAT A
R4S K AL B B KRR R, e s i Sk e 1 48
SUN T NN o 9 Ve g U (o e S A e Sl B TS
(ECSBMSSDU 2022-2-66) .

1.1.2 FZEH)

Anti-mouse GPR56 $T{A (sc-390192) ) H 3 [
Santa Cruz /A f), ATP1A1 £ % B Hi ik (14418-1-
AP) Il H £ [# Proteintech /A H] . ECL fb2 & GHEAH
W EER &N A A YR R A R
TRIzol Reagent, DMEM/F-12 % 3% £ [ 2 [
Thermo Fisher Scientific 2~ &), Ji§ 4 Il 1§ . DMEM
R A A DG B A, B R R-HER
XU B SR R A R, P19 Z ik
W R A KA A R A F AR, 4l > 95%,
YM-254890 Jif % & IBMX MZEKH B IIER =
BB FF PR e i 2 A | W S o AR ) B Wl B 36
MCE 7~ ], 3-B§M& JLEE (inositol triphosphate, 1P3)
ELISA 2G5 & 0 A _FieAE TAY) TR AR A,
SYBR green 4 H % = Roche /A Fl, Lipofectamine
2000 14 F 3£ [ Invitrogen A= frdi RAFR/A ], siRNA
Hi R RS, gPCR 519 AL s R A
YIRHE e A7 BR A FA
1.1.3  FEUA

MRS 548 ( 3£ E Thermo Fisher Scientific 2%
Al LR X 2 B RE 4 B A ( 6 1 BioTek 24 H])
S 2 sE B PCR X (36 [E Bio-Rad A #] ), LYk
IS A2 KSR R Be (L Tanon A F])

12 A&
1.2.1 qPCR il Gpr56 R kK

R TR Gprs6e FEAR DT 21 ) mRNA ik
IR ARG E T LA (BAT AR A5 41241
FOG REZH (AR ) o BUBTEERY BAT KRR 2UR
FFHEZHZN, B3 50 mg 4HZUMA 1 mL TRIzol , 7850 WHiE4
21, FRFE S5 min HUHFEM24#, 4 °C 12 000 r/min,
2010 min, I ZHN 1.5 mL EP 4, INA 1/5
TRIzol AT S, 7843 1R 2 5 = I ## & 5 min,
4 %C .12 000 r/min, Z.0> 15 min, /WO FEKHEE
i 1.5 mL BP 45 h  in A SRR NS, B 51T 2
JFT-20 C#® 1 h, 4 C .12 000 t/min, & .0
10 min, /NCF L3, IMA 75% .2 ( DEPC JK it )
PRIGULIE, X5 4 C .12 000 r/min, 8.0 10 min, 5
T4 13, T 3 min, TA 100 wL DEPC 7K,
FeoTHH RNA IR IR 2, 37 €, 15 min #4730
BE SO, BEJS 98 C 5 min FEATHE G 155 cDNA
17 qPCR, B-actin NS FE M, To WZE 7K ( double
distilled water, DDW ) S5 X BREH, Kl Gprs6 1)
mRNA kK, qPCR 5[HF5 L 1,
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Table 1 Primer sequence of qPCR
519 J¥H(5'-3")
mGPR56-F TCCAGAAACAGGAGCAGAGC
mGPR56-R CTTGGCAGCCTTTTGAGGGT
mGAPDH-F TCACCACCATGGAGAAGGC
mGAPDH-R GCTAAGCAGTTGGTGGTGCA
mTbx1-F GACCCGTTCGGCCCTC
mTbx1-R CATTCGTCTGCCTGCCTTGG
mTmem26-F AACCGGTCTGGACCTTAGGA
mTmem26-R AGAGTAGGGTTGGTTCTGACA
mPpargcla-F CCCTGCCATTGTTAAGACC
mPpargcla-R TGCTGCTGTTCCTGTTTTC
mCox7al-F CAGCGTCATGGTCAGTCTGT
mCox7al-R AGAAAACCGTGTGGCAGAGA
mCidea-F GCCGTGTTAAGGAATCTGCTG
mCidea-R TGCTCTTCTGTATCGCCCAGT

1.2.2  Western blotting Kiilll GPR56 % [ ik K F-

Western blotting 77 75Kzl GPR56 7E BAT FlI>K
BRI SR A RIEKT, il Ck
JEREH 1R BAT ) UG BEZH (JFFIE ) o KT ff 1Y
BAT KRG LRI RFIEZH 2L, B 100 mg 22000
A1 mL A5 2% (75 mmol/L Tris-HCl pH =
7.4,5 mmol/L EDTA, & [ B #10 1i] 71 ) , 78 43 0F &
SRIGHE A 1.5 mL EP 4,4 € .1 800 t/min & .0»
10 min , M 23 B3 AR 4R 114 200 BE R 400 ff A, B 3 F
R E DA T, ARG 4 °C 17 000 r/min = 5
O Th WF FH A 50 pL NP-40 ZHk (& & H
RN RV, 4 CREIREMNHEM 1 h )5,
4 °C .12 000 r/min 0> 30 min, B 75 15 2 5 o
MEFES . BSA VN 8 MR BE, 2 1 40 g J
A 3xSDS, H 1xSDS #b 5% 2 A [ f& B, % i 28 P
30 min, FAEEHFATHIVK, HURI BRI 90V,
SYESER 120 'V, IR i L VK 2R I 2 B E Yk
SR J5 PVDF i H BETG AL 2 min, #E47 7 158,300 mA
FERRE 2 h AR . FERRLS SRS % PVDF B 5%
JWRE W4 (1XTBST BL'E ) Z AP 1 h, IXTBST ¥
JBE 3 K, BRRE P 10 min, 7E 4 CHMAT, 50 E
GPR56 —HiFINZ: ATP1A1 —4ii 16 h, 1 XxTBST ¥t
I 3 W, ARV B BE 10 min, 7 5% WIS WKy (FH 1%
TBST Be &) o K AH N MR FE B —H1 5 PVDF 7=
IR TFWEE 1.5 h, 2R J5 ] IxTBST VR 3 ¥k, 45 Y |A]
B% 10 min, #5oJe , (FHIBAL ECL #E17 & Y6
1.2.3  ELISA il P19 Hl3CK @ g i 41 41 i 1P,

K
24 GPRS6 i) Gq 157 538 B s )5, & 51

EAHN P, AKFEFE, TR P19 Xk a5
Wi ¢l 40 GPRS6 T iliF Gq 18 B i 3075 18 &0,
ELISA J5 A K i8I 14U 9 TP, 7KF, DU
LA P19(50 wmol/L) ZbBEHEAT 4020 , R4 P19 AbFE
4 H P19 4, M as X IR AL 28 P19 Ab FEA iy
Zoh PI9 A SR AH TS, KT Y K (URR DT
21217 DMEM/F-12 552 5 R LK 20 min, 285 H
DMEM/F-12 ¥557 38 45 LU B P19 =S A,
BV E oK g i 8V 224 P19 3025 IV 71
) DMEM/F-12 533 37 TRl 15 min, % F
KW LHZULE 0.5 mol/L HC( Jn A B8 1 i 1% il 4100 41
) s A B | 2 i 24 /% 30 min, A 100 mmol/L
NaOH 2 [} )i, 4 C .4 000 r/min &5.0> 20 min, &
DUVELREE LW . BLISA iR &K E Z =5, Bk
TARUES 10 000xg B0 1 min, ITAFRES & £ 5
B 1.0 mL B ThRfEdh b, IE R 5, /&
10 min, I+ FEMEEOR R RS  RRIEST,
BLA 1 000 pg/mL AYARE S TAE W, MK M B
1 000,500,250 ,125.62.5,31.25,15.63 .0 pg/mL,
BEAS S FLINA 50 L A5 i TAE B A AR AR
RGBS RNALTR S BUINA 50 pL A=Y FE bric 1P,
itk TAEW , BHUS T 37 CHEAAIEE 45 min, YEL,
FRWR, B, B R AL 350 WL PRI,
B 1~2 min, B TVERE, BE 4 1k, BAOAL
A 100 wL HRP bric &% 8 5 f R TAEW, B
5T 37 CWAME 30 min, PRI, By AL
A 300 wL PRI, 181BE 30 s, LT PRI, 24 1K,
A ALINA 90 pL & 5] (hEE) , B T
37 CHEGE A 15 min 2247, A 50 pL 21k, B
ZIFHRGHR LT 450 nm P AN OD &, LABRHE 5
WeBE MRS AR R WOGEE OD Ak bR, < TS5k
Logistics 7 ” 22 il by fE il e, 715K & FL 1Y 1P,
K,
1.2.4  JEARCK @R 40 oy s 5 57
SHENE AR FE /NS, FH 75% C IR 15 min
HEATIAEE , T AR 5T /N BBk 22/ BRI IRV Ak 7
INERICTBR MU R SA oK € B 17 L 2L, 85 oK €2 i 1 21
218 T PBS i PE 5 3, K BY JJ B A% 15 min, N
AT AL (DMEM/F-12 1 mg/mL i i E [ 1%
BSA 1% % £ -568 %) 5 mL,37 CIH4k 25 min, 7%
%, A DMEM/F-12 (20% FBS, 1% 75 5 & -5 5%
)& EHEE, WEMIRAGERRZT 100 wm JE
W3t g, F2 R T AL O R4 4B s SRR R4t 70 wm
HUE ] L 08, T AK€ i 7 48 A A T B
4 °C 1500 r/min .0 8 min J7 , 5 FEMMAS IR,
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20 mL PBS B4 HIIEH 1 TIH PE,4 € .1 500 t/min
20> 8 min, DMEM/F-12 (20% FBS, 1% 75 &5 £ -5
TR )R, AR 20 R R AT A AR,
FRich PO 14,24 h J5 G R 56 4~ 5 d R 4K
WA LILAR, DL 115 3 Bl AR AR 3%
1.2.5 S IRARCK G 7 40 i ks (b 5 br s 3
iRl
JEARAS 7 4 AL AR 3 P2 AR, 3 il 48 h ),
DMEM (RS-l B AL 72 5 26 (5 pg/mL)
+IBMX (500 pmol/L) +HiZEKHA (1 wmol/L) +% 1%
G (1 wmol/L) + =t bR B L2 (1 nmol/L) +
M5IRSE (125 mol/L) B FHiZ5 S il il o 4 A Ak
2d, 585 H DMEM il R 3+ 28 (5 pg/mL) + =
FHLFFLAR B i 202 (1 nmol/L ) e 8 B Y 406 40 0 P35 7
5d,% 2 d HH—IR4EHRR
1.2.6 FEFo el Bin A P19 Ab 3 5 bR &L A
K610
Fe i 1.2.5 Hhor ks S R AOK GUR I A iR
oot fE et e, LU 7 (L B 7R 3L F 4 R
WA P19(50 pmol/L) #4744, R ANA P19 2
4 P19 4, R 2s UG REAL; A P19 A 44k
P19" 41, S, 5o AR A R 4% 1.2.1
i qPCR 42 AR XF % 8 4k o5 3k £ K ( Tex F
Tmem26) Fl ;= # bR i 3 A ( Ppargela ., Cox7al Fl
Cidea) R /KFEHEATREI 22 LA B-actin S
FEH , DDW Jy%s FAXTIR4L, qPCR 5I#1F 5 L 1,
1.2.7  YM-254890( YM) X JELAR K € i i 4 i 41k
A 552 M -5 s ki 35 PR
P8 1.2.5 ok R EAROK €1 197 20 i A
o4k, LI A5 76 4 A 35 32 S R R i A P19
(50 wmol/L) B YM (100 nmol/L) #E474w4H . A S
A P19 Fil YM 44544 P19°YM ™ 41, J9 23 (A % IR
Hi A P19 fHARAIA YM A4 P19TYM 4,
HIEXTRELL; N A P19 I YM 44544 P19° YM®
H, LA, FSMMEEERIE L 1.2.1 i ik
1T qPCR | LA B-actin i NS KK, DDW K75 [
X HEA, A 434k br 5 JE A mRNA k7K,
qPCR 51 FHN WK 1,
1.2.8 siRNA LBk Gpr56 KK ik ShrakiIk A
JEAR G P 40 P A AR B i 22 24 FLAE, 4 41 ik 5
JEik F) 60% I}, #E 17 siRNA % 4% siRNA JF 41 I
F 2, DIFBYE NC 1Y siRNA 23 (xR, sl
siConZH ; LA #% YL § 1] Gpr56 FEH 1Y siRNA “hy 5L 5
4,43 siRNAT"siRNA2™ 41  siRNAT siRNA2" 4] |
siRNA1"siRNA2°4H . H Y6 800 wL SFM (Tt Ifil i

DMEM/F-12) ¥ 32 5L 9, il 1] 37 C R A
H 100 pL SFM 7351l 3R 2] Lipofectamine 2000 F1
siRNA, Z R &2 E 5 min, 8 J5 1R A Lipofectamine
2000 il siRNA, B2 1R A, B iR # EA2E 20 min, Z
Ja CERA I 24 FLAR Y BEAR K € i i 4n i
1,37 CHFRF YL 6 h 5, 4 DMEM/F-12 ¥ 5%
(% 20% FBS,1% HRE-FHE) , FIkeLhisR
48 h Ji7, 17 qPCR A& Gprs6 3 [ A UL ERRL%
BN YIRS R AU W 45 siRNA Ji, 1564 0 FH
PRGN T i B AT Y, o 44 0 siGPR56 4, LA
1.2.5 Bt it 1155 Ak, LUR B 7R b1 57
FEAGER PN A P19(50 wmol/L) #E17 4w 4H , AR
A P19 ZH 43 W45 44 A siConP19™ 2H 1 siGPR56P19"
2, Ras FINHIRA I P19 44394 44 siConP19”
4 siGPRS6P19" 41, S il . 55 b 45 )5 LA
1.2.1 R B H 753817 gPCR K5, LA B-actin S
FEK ,DDW Ry 75 (1 X B8 41, A6 0 o Ak bk 2 2R R A
mRNA k7K qPCR 5191551 W3 2.,

# 2 siRNA 751
Table 2 Sequence of siRNA

519 JPHI(5'-3")

siRNA1-S CCUCCACUAUGAUCAAUCUT
siRNA1-AS AGAUUGAUCAUAGUGGAGGTT
siRNA2-S GCUACAAUCUCUACCGACUTT
siRNA2-AS AGUCGGUAGAGAUUGUAGCTT

1.3 Sit=aE

KM Graphpad Prism 8 {4, iF 25 P46 56 %
Shapiro-Wilk £ 55 , 7 bR FE ) mRNA A il 45 4
FFAIEAA A, LA 3 UM ST 4 S 56 ) 2 50 = b
ZEFR o MTAFEIES /MG R GORE, IS FEARR] 1
B ¢ K0 X FRF A IS I Ho 255 M0kt
ZAH ] L (n=3) R 5 R J7 22 50 1 (one-way
ANOVA) Tukey 2 [t B K5 5 Al Dunnett-r £ 55
P<0.05 A ZRA G FE L,

2 & B

2.1 GPR56 ZEXBEBAHARPRIZKERS

7E mRNA 357K |, GPR56 16K (A Jlg i 2H 21
Rk 2 BAT 19 6.2 f5 [ (2.917+0.414) vs
(0.470+0.118) ,F = 23.570, P =0.001 ] ( & 1A).
Western blotting JKEE /325 5 iR , K @R 4141
KR BAT B9 10.4 5[ (1.427+0.030) vs (0.137=
0.051) ,F=150.800, P=0.001], 5 mRNA # 45
EHE—E (K 1B),



24 1T/ = 2 (B % R 62 4 3 W]
A Gpr56 B O GPR56
6 X
N 2
e N
5 kD § a i
R [ BT CTCRN
® ®
< SRS
}ng‘-" S — ——— A TP A -
& & ' S
& P & &
# ¥
B 1 GPRS56 TEGM4H 2L (1) 323k K AR
A: Gpr56 7€ WT /NEUFIE . BAT FUK @RI 4H L H mRNA FikAKF-, $dRIA—1k R GPRS6 £ WT /N BUIFIE 1) 34
K¥B Western bloting ( 72 &1 ) DL B BE 438 (A5 &) Aeriill /N BRUFFAIE . BAT FK €8 i 2 41 rb ) GPRS6 1 2R 11 567K
o BRIA—1k R GPRS6 78 WT /) RUHIE 1 i 3R 35 7K F-, "P<0.05, “'P<0.01 vs FIIE ;™ P<0.01 vs BAT,
Figure 1 The expression level of GPR56 in different tissues

A: The mRNA levels of Gpr56 in liver, BAT and beige adipose tissues. Data were normalized to the expression level of
GPR56 in the liver of WT mice; B; Western blotting (left) and quantitative analysis (right) of endogenous protein
expression levels of GPR56 in liver, BAT and beige adipose tissues from WT mice. Data were normalized to the protein

expression level of GPR56 in the liver of WT mice. "P<0.05,

2.2 P19 FERERAR

SiE

PIO" KB M421 [ (2.172+0.183) vs
(1.000£0.014) , F=166.000, P = 0.003 ] Fl 5% K (4,
NEAUME [ (2.751+£0.243) vs (1.000+0.077) ,F =
10.010,P=0.002 ] ) TP, 7K F-HH . & F P19~ 4, 2
SAGI R,
2.3 P19 ATRMRHIER KBRS AR B

P19" 0 R Ak dn i ) Thx[ (1.632+0.114)
vs (1.000+0.110) , F=1.064, P =0.017 ] . Tmem26
[ (1.830+0.088) vs (1.000+0.148) ,F=2.852,P=
0.009 | FIF=# bR 5 JE K Ppargela[ (1.901+0.134)
vs (1.000+0.098), F=1.877,P=0.006] . Cox7al
[ (1.953+0.259) vs (1.000+0.073) ,F=12.440,P=
0.024] .Cidea[ (2.067+0.050) vs (1.000+0.062) ,

BER% & GPR56 B Gq 15

**P<0.01 vs liver; *P<0.01 vs BAT.

F=1.564,P<0.001 ] f) mRNA # ik
P19 4, 22 A St X
24 Gq ZEBHHIF YM R ‘IU&E P19 {2 #t R

KEfgR iR i St

T Gq & FAEIFIG P19 YM® 4 ik (B Ak
AFE Tha[ (0.643+0.133) vs (1.844+0.165) ,F=
14.240,P = 0. 005 | , Tmem26 [ (1.576 0. 026) vs
(2.333+0.235) , F=20.220, P =0.026 | Fll 7= Hupp i 3t
Ppargclal (0.913+0.043) vs (1.480+0.105) ,F=
13.420, P = 0.006 ] . Cox7al [ (0.925+0.140) vs
(1.950+£0.264) ,F=10.970,P=0.017] . Cidea[ (0.655+
0.115) vs (2.030+0.160) ,F=1.960, P =0.003 ] 1Y
mRNA FRKFIBALTAMA Gq & #5511
PI9'YM 4, Z R A4 #E XL, WE 2,

K T

A Thx B Tmem?26 C Ppargcla D CoxTal E Cidea
o 3 o 4 3 3 3
] K = B 5 = b
Z : Y Z % z :
) 2 %) ° L2 ; 2 L2
#® ®, 4 K : ® ®
< u < wh < # < =
é 1 H E Zz 1 E 1 Z 1 #H
=] g1l ':é =) Qé
0
q@ q@ @“ q@“ q@“ 4@ 4@ @ @ @ @ @ & @“ @
S PN RN RN XX P N &
2 100 nmol/L YM fiNA 50 wmol/L P19 4bHR i JEAK (g 5 40 M , A A ALFR S EE A Thx(A) [ Tmem26(B) Fl- bR5

hmyM@L&MMGDWde&%mﬁ%%ﬁﬁ?%ﬁ%@kom*%QMWPDYMﬁlH@%#me
vs P1I9"YM 4)
Figure 2 Changes of mRNA expression levels of browning marker genes 7bx (A), Tmem26 (B), and heat production marker genes
Ppargcla (C), Cox7al (D), and Cidea (E) in primary beige adipocytes treated with 50 wmol/L P19 after addition of 100

nmol/L YM ( P<0.03,

“P<0.01 vs P19"YM™ group; *P<0.05, *P<0.01 vs P19"YM™ group)
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siRNA B[R KK RS B 4 B GprSe & E i)
RILFEET T P19 Rkt

4% siRNA BX Gz H, X Gprs6 5& R T R AL
BIH T5% (8 3A) . TETTER Gpr56 R £k,
siGPR56P19" 20 1y 5 4, {1k A5 25 B A Thx [ (1. 180 =
0.167) vs (3.536+0.355) , F =27.260, P<0.001 ] ,

2.5

28.010, P = 0. 002 ] Fl 7= #45 i& % K Ppargcla
[(1.31420.029) vs (2.575+0.105) , F = 84.660, P<
0.001] .Cox7al[ (1.809+0.131) vs (5.498+0.441) ,
F=282.700, P<0.001 ] , Cidea [ (1.180+0.167) vs
(3.536+0.355) ,F =27.760, P<0.001 ] mRNA ik
KB B AT siConP19* 4, 2 554 G it 25 L (K

Tmem26[ (1.342+0.083) vs (2.344+0.113),F = 3B~3F),
A s Gpr56 B Tbhx c Tmem?26
T 8 @ siCon 6 @ siCon
o [ @ SiGPRS6 [ |esicrrse
% 1.0 B
~ LU TF = 6 |} N
P o . < Hé 4 |
.H% ok '_'r{! Hokok _}'EJ
z Ral o ®
~ 05 Z <ZC
£ sk o ~ 2 F ﬂ #H
m g5l Hith =
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Figure 3 The mRNA level of differentiation marker genes under 50 wmol/L P19 stimulation in primary beige adipocytes after silen-
cing GPR56 by siRNA
A: The mRNA level of Gpr56 after transfection of primary beige adipocytes with siRNA-1 and siRNA-2 alone and in
combination. * P<0.05, “P<0.01, """P<0.001 vs siCon group; B-F: Detection of differentiation in mRNA levels of
browning marker genes Tbx, T mem26 and thermogenic genes Ppargcla, Cox7al and Cidea in primary beige adipocytes
after silencing Gpr56. *** P<0.001 vs siConP19™ group; *P<0.01, **P<0.001 vs siConP19" group.
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