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Effects of adiponectin receptor 1 knockdown on the proliferation and apoptosis of MH7A

induced by lipopolysaccharide
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[Abstract] Objective: To explore the effects of adiponectin receptor 1(AdipoR1) knockdown on the proliferation and apoptosis of
human rheumatoid arthritis synovial fibroblast cell line(MH7A) induced by lipopolysaccharide(LPS). Methods: (DThe interference
efficiency of AdipoR1 silenced (sh-AdipoR1) MH7A cells was identified by immunofluorescence and Western blot techniques. @ The
effects of LPS(100 ng/mL) on the proliferation and apoptosis of sh-AdipoR1 and sh-NC cells were detected by CCK8 kit and flow
cytometry, respectively. 3) Besides, the expression levels of apoptosis associated genes: BCL-2, BCL-XL, BAX and BAK in
sh-AdipoR1 and sh-NC cell lines stimulated by LPS, were detected by real-time polymerase chain reaction(real-time PCR) experiment.
Groups of sh-NC and sh-AdipoR1 without LPS stimulation were set as controls. Results: (DThe expression of fluorescent protein in
MH7A cells transfected with lentivirus was nearly 100%, detected by fluorescence microscope. Moreover, the expression of AdipoR1
protein in sh-AdipoR1 group was significantly lower than that in sh-NC group (P<0.05), indicating that AdipoR1 silenced cells were
successfully constructed. @ The cell proliferation rate and apoptotic cell rate of sh-AdipoR1 group had no obvious difference

compared to sh-NC group without LPS stimulation. The cell proliferation rate of both sh-NC and sh-AdipoR1 groups increased after
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24 and 48 hours LPS stimulation, and apoptotic cell rate of sh-NC and sh-AdipoR1 groups significantly increased after 48 hours LPS
stimulation (P<0.05). The cell proliferation rate of sh-AdipoR1 group was significantly lower than that of sh-NC group after LPS
stimulation for 24 and 48 hours (P<0.05). And the apoptotic cell rate of sh-AdipoR1 group was significantly higher than that of
sh-AdipoR1 group after LPS stimulation for 48 hours (P<0.05). (3The mRNA expression levels of BCL-2 and BCL-XL of sh-AdipoR 1
group had no significant difference compard to the sh-NC group without LPS stimulation. Neither did BAK and BAX mRNA
expression levels. After LPS stimulation, BCL-2 and BCL-XL mRNA expression levels of both sh-NC and sh-AdipoR1 groups reduced,
while BAK and BAX elevated (P<0.05). Compared with those in sh-NC group, the mRNA expression levels of BCL-2 and BCL-XL
were significantly decreased while BAX and BAK were significantly increased in the sh-AdipoR1 group with LPS stimulation(P<0.05).
Conclusion: Our research found that down-regulation of AdipoR1 gene could significantly inhibit the proliferation and promote the

apoptosis of MH7A cells under LPS exposure. It indicates that adiponectin receptor-1 related signaling pathways may play a role in

rheumatoid arthritis.

[Key words] adiponectin receptor 1; rheumatoid arthritis; synovial fibroblasts; cell proliferation; cell apoptosis
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PCR 1% (Prism 7900HT %4 ABI 28 7,36 [ ) , % I &
1850 ¥t 2 58 (Bio-Rad A 7], 2EH)
12 Fi
1.2.1 shRNA-AdipoR1 1% 5% 2 # 4k o9 #) &

% Genebank %48 42 A AdiopR1 JF
G, F BT 3 AT 78 (% 1), IR S E
SEAE W ARAT B L ECNE 5 (NCBID) H i Blast
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MH7A 41 il 422 70 T & 10% i 24F 1l 7 . 100 U/mL
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B S 50 i 7 4 1 R S 2 B (MO , o 75 4 Jifd =
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Table 1 Sequences of shRNA targeting to AdipoR1
B 5’ STEM Loop STEM 3’
sh-AdipoR1-1 T geGATTGCTCTACTGATTATG CTCGAG CATAATCAGTAGAGCAATCCC  TTTTTTC
sh-AdipoR1-2 geCCTTTATGCTGCTCGAATT CTCGAG AATTCGAGCAGCATAAAGGCC  TTTTTTC
sh-AdipoR1-3 T tgGCTCTTTCACACCGTCTAT CTCGAG ATAGACGGTGTGAAAGAGCCA  TTTTTTC
sh-NC TTCTCCGAACGTGTCACGT (JG X ¥31))

Bl 1 shRNA-AdipoR1 2% & & & B i
Figure 1 Lentiviral vector map of shRNA-AdipoR1

JEE A4 B B TE I 200 mA FLYK 2 1 h, E5E RS HL K
AR e b B L B2 & PVDF B B 5% BSA 3]
W 37 CEHF 1 h, 4% 1:1 000 AdipoR1 g FEdifk |
1:5 000 GAPDH #T 4k ,4 Cit % ,TBST L 3 K x
10 min, A BRAR o A6 Y B8 A5 10 /Y L E B SR
(1:5 000)Fi A, iR H 60 min J5 , TBST YLK 3 R x
10 min; MIA ECL €5 . JH &R R 53 1 R e xF
AT UEAT K IE A3 Mr, L AdipoR1/GAPDH Y% J% L
{EAE R AdipoR1 2 I AR XS Fe ik i & LS00 2 /D
23U,
1.2.4 CCKS ikl 2m ff AR x4 74 % F

MRS R MHTA 4056 4% 5000 AL
FAh 96 LA, FEAHA 58 2 RE S 108 0 h, i 10 /AL
Ko, 8 1 h Ja, LA BR ORI L0 % BE A OF
7% 100 ng/mL LPS MY IEH HE A3k, 430 12 .24
48 h ME H WO REAA AR X 3G 58 3 A LLTJC LPS
LS5 LA Ay ke ARG D 2 R T Ak e BRC AR [ )
PEAL U I B
125 #X At m MHTA %8068 =

LA &% EGFP K 35 ot 1 19 AdiopR1 A1 X if
shRNA 1235 #/8%% MH7A 4085 , il LPS(100 ng/mlL)
Kl 48 h )5, DA Annexin V/P1 X 4% £0, 75 46 0 21 i 9%
T-H I, A% F% B Life Technologies 23 F) it B 45 2
BRERAE
12,6 ZBRAZEPCR&NA —HXEAR

#2 Genebank ¥ JiE ' AZSHF BAK .BAX

BCL-2 .BCL-XL,GAPDH [#J¥%1, Jf-i% it PCR 514,
PCR 51 ¥ i/ mt B 2w & L (% 2), %
SYBR@Select Master Mix i3] & #£47 real-time PCR,
RIARZR NS wl, T 384 LA EAT, B &4
95 CH M 10 min; 95 CAEM: 15 5,60 Cik k
1 min, 40 DMEER Bl ML 50 Br . 45 R T 224 3
WA T B E 3 AL,
=2 BATHEXERSMFET
Table 2 Sequences of PCR primers
2R SIWFA)(5'—3")
BAK i GAGCCCATTCCCACCATTCTACCT
T AGAGAGGAAGGGAGAGAACTGAGAGGAC

BAX i GGGAGACACCTGAGCTGACC
Tt GGACTCCAGCCACAAAGATGG
i GAACTGGGGGAGGATTGTGGCC
T TCGACGTTTTGCCTGAAGACTGTTAA
BCL-XL i AGGGAGGCAGGCGACGAGTTT

T TGAAGAGTGAGCCCAGCAGAACCA
GAPDH i TGTGGGCATCAATGGATTTGG
T ACACCATGTATTCCGGGTCAAT

BCL-2

1.3 %it$5E

K H SPSS 19.0 #4758 1404, & IESTER IS
T 225550 T I, PIREAS 2Z 0] Y LU RS 5 ¢ A0 5,
Z A FEA ] R BB R 5 22 0 1, P<0.05 4
ERAGIHFRE L,

2 & R

2.1 AdipoR1 %k 2 & #9 3o ik

PL 1x10° TU/mlL f) 5 25 18 955 75 21 (2 e MH7A
4L, MOI=10 B, JLF- i (1 GFP 125 5 2% A g e
HAN ¥ IR Lk A9 E 1 (B 2A), Western blot
SIS RN A B, XF IR sh-NC %) AdipoR1 %3k HEA TG
S0, sh-AdipoR1-1 4 sh-AdipoR1-3 #1 AdipoR1 7&
F 263k 5 W E KT sh-NC 41(P<0.05, € 2B),

L2000 ,sh-AdipoR1-1 THERCF 54 (E 2B),
sh-AdipoR1-1 41 sh-AdipoR1-3 41550 25 R — 2 )5
L L) sh-AdipoR1-1 #E17
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T, LPS #l3# 24 h 48 h,LPS+sh-AdipoR1 £H 41l il #H
Xof B 5 R AT LPS+sh-NC 41 (& 3A) LA | 4%
AR R AdipoR1 UT BK T A7 % B I LPS 5 = 1Y
MH7A 2 a3 51

A LPS Hl3# i) sh-NC 240 M0 A 2.9% % 4= 4
T~ ,sh-AdipoR1 441 F 3.4% & A 8 1~ ; LPS #ill %

A FIJ‘E
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B B P B
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AdipoRl—'— -—a—— ..-————T— 43 kDa

GAPDH F==o===g ——==== 136kDa P8 T 40 M EL 9 JE B B 22 5. LPS H T f2 3F sh-NC

AT WS R | H RS UL (9L ] % B LT A7 IR g ZH A1 sh-AdipoR1 HANME YT, LPS A3 )5 | B LPS+

AL 3 R K B G ITEE H - (x100); B: Western blot 55 46 £ 1l sh-AdipoR1 2H 21 it 9 1~ Lt 9] |2 % = F LPS+sh-NC

sh-NC 41 5 sh- AdipoR1-1 41 sh- AdipoR1-2 41 sh- AdipoR1-3 41 41 (P<0.05, 81 3C), DL I 45 5825 AdipoR1 T2k v
it st s 5 LPS V5 S0 MHTA 0 -

Figure 2 Verification of AdipoR1 knockdown 2.3 AL AdipoR1 LPS 3 F A TR

FETC LPS JIFIE LT ,sh-NC 215 sh-AdipoR1 41

22 W AdipoR1 *F LPS Ffi% F49 MHTA #Zmje3;  BCL-2 5 BCL-XL,BAK 5 BAX Y H XT3 ik & JC W]

5 H Tt YR W25 570 LPS ) sh-NC £ sh-AdipoR1 4HH It ,

JC LPS il #4155 F ,sh-NC 415 sh-AdipoR1 41 LPS+sh-NC LPS+sh-AdipoR1 #1 BCL-2 .BCL-XLI #J

HMAE XTI A HCRTC I W22 5 . LPS Il 24 h 48 b AT Rk f PR AR, BAK BAX (A HH X 2 ik B 34 180 75

J ,sh-NC 41l sh-AdipoR1 2 40 i I X 4 58 ok R 5 LPS 34 T , LPS+sh-AdipoR1 41 BCL-2 BCL-XL K

A c .

8 sh-NCZH
sh-AdipoR124H 5 *
-+ LPS+sh-NC4 * T
J«j 61 ~+ LPS+sh-AdipoR 141 ;\g 20
py =
4 = I
= ==
= E 10
=
= 4
= 27 E s
oL 1 [ ] .
0 - - - - sh-NC  sh- AdlpoRl LPS+sh-NC LP§+<}1-
Oh 12h 24 h 48 h H 2 #H AdipoR14H
B
105 e T 100 B e 100
1 s
106 3 106 106

=105 = 105

104

104

Rl 029 Q2-L1 QILR  29]

v S . LG AN W R
1037 105 106 1072 1037 105 100 1072 1037 105 106 1072 10‘ k] 105 106 1072
Annexin V Annexin V Annexin V Annexin V

sh-NC4 sh-AdipoR 14 LPS+sh-NC4 LPS+sh-AdipoR 141

A CCKS8 5 50 46 0 41 4 5 , sh-NC 415 sh-AdipoR 1 2141 AR XF 1 5 3 5 JC U 88 2 5,24 h 48 h I I7] £ LPS+sh-NC 41 40 0 54 78 3 R 78
sh-NC 4 (5 sh-NC 21 H 8¢, °P<0.05) , LPS+sh-AdipoR 1 2H 4fi Jf1 15 58 # 4 5 T sh-AdipoR1 2 (‘5 sh-AdipoR1 #H H%¢,7P<0.05) , LPS+sh-AdipoR1
2 240 0 3 5 AR B 2 KT LPS+sh-NC 4H (45 LPS+sh-NC 21 FL 5 ,4P<0.05):B,C : 3 28 40 M {0 90 410 12 8 1, sh-NC 4145 sh-AdipoR1 4 4 - 40 Jf
FL A1 TG BA i 22 53 TPS+sh-NC 4194 T 40 M0 He 55 F sh-NC 41, LPS+sh-AdipoR 1 4174 T~ 408 L 61l 755 T sh-AdipoR1 41, LPS+sh-AdipoR 1 21 T~ 41
L] 5 2% 7 T LPS+sh-NC 41, P41 L4, "P<0.05 n=6.,

3 LPS #5H# sh-NC 45 sh-AdipoR1 4018 7E 58 1= Lb &
Figure 3 Comparison of LPS-induced cell proliferation and apoptosis between sh-NC and sh-AdipoR1 group
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LPS+sh-NCZH
LPS+sh-Adip()ngﬂ
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_‘r;_{ 1
£,
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BAK BAX
A:4% 2 BCL-2 .BCL-XL mRNA AfiXf % ik 4t ; B: 45 41 BAK .BAX
mRNA A%} 6354 P44, *P<0.05(n=6).,
4 LPS#EST sh-NC &5 sh-AdipoR1 A F T HXE
B REE LR
Figure 4 Comparison of LPS-induced relative expression
of apoptosis-related genes between group sh-NC
and sh-AdipoR1
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BTV 1 398 B i fn R X O Y AR S R AR
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LPS i3 MH7A 20y 1458 A ki T,

AN FEAEAR SN K UER] T AdipoR1 Y 3T #K 7T
Ml LPS Bris S MHTA 4038 5, i 1k 290 it o
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