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The effects of adiponectin receptor AdipoR1 on proliferation and migration of PC9 cells
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[Abstract] Objective: To observe the effects of human adiponectin receptor (AdipoR1)gene overexpression and knockdown on PC9
cells proliferation and migration, and to clarify the regulatory effect of AdipoR1 on lung cancer. Methods: The expression levels of
AdipoR1 in PC9 cells and control HBEC were deteceted by RT-PCR. The overexpression vector and shRNA interference vector of
AdipoR1 were established by molecular clone method and transfected into PC9 cells, the expression levels of AdipoR1 mRNA and
protein were detected by RT-PCR and Western blot. CCK8 method and scratch healing experiment were used to detect the effect of
AdipoR1 agonist AdipoRon, AdipoR1 overexpression, and AdipoR1 knockdown on proliferation and migration ability of PC9 cells.
Results: RT-PCR results showed that the expression of AdipoR1 was decreased in PC9 cells (P < 0.05). RT-PCR and Western blot
results showed that mRNA and protein expression levels of AdipoR1 were up-regulated in AdipoR1 overexpressed PC9 cells (P <
0.05) , and down - regulated in AdipoR1 knockdown PC9 cells (P < 0.05). CCK8 and scratch healing results showed that the
proliferation and healing percentage of PC9 cells treated by AdipoRon for 24 or 48 h were significantly decreased when compared with
the vehicle group (all P< 0.05). The proliferation and healing percentage were also significantly lower in AdipoR1 overexpression PC9
cells and higher in AdipoR1 knockdown PC9 cells than theircontrols after cultured for 24 or 48 h(all P < 0.05). Conclusion: AdipoR1
agonist AdipoRon, AdipoR1 overexpression can inhibit the proliferation and migration ability of lung cancer PCO cells, while AdipoR1
knockdown can increase the proliferation and migration ability of lung cancer PCO cells.
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AR G FR AN AT 5 SRR KO ) R B Kt
R g S5 A1 119 o 3 3R 3k s 6 DXL ) ek el . g
RS — MR AR 40 i i 2 DI RE i R L B
A BURE PR R B 3G BT BRI R AR )
TPEH BB B R 324K 1 (AdipoR1) FIEEE K 324K 2(Ad-
ipoR2) i /-5:%*, AdipoR1 1 AdipoR2 TEfR Z 48 .
VR FRIR T KRR RVIIEIER BA
B A, MR G PR o B EE 2R 1 % 1 5 R XU
ZIRAFAE AR o Sl I 5 410 3 98 6 3 1ML
i 56 R KO3 IE H NI S B AIR 5 AdipoR 1 il
AdipoR2 7E iR AL VR M rh 3 3k", AR IR AEA
iti 6 A549 40 ARG A, I i) AdipoR 1 Fl Adi-
poR2 X A /I 4H it il s 240 . 14) 4= 28 AT B8 7 A 1
VEFR™, SR T R I5E 2% 52 UASTE it it s 200 A PCO 3 5 F11
R IVE R B AT AT 2 . ASIFSE B ekl T
AdipoR 1 FI AdipoR2 & K 7 i s 200 At 0 1 410 i
ek, RERIHE R TR SRR R A T
AdipoR 1 3 [H i) B 15 Rl shRNA FHe#k4c, Jf-3
Tk 0 LA 5 AN AR B IR A A SE BT AdipoR 1 /N3
T 87 AdipoRon X 4H it 1 5 FIEE B Rl T 1 ] 5
YER , DL S AdipoR1 i 3% 35 3 shRNA T4/ 5 1Y
AdipoR 1 R ICX 41 B34 FE FIIE RS RE ) 52 o AT
Rt — 5838 T IREER/NRI R Z KRG 5 R AN
Ja 2 R A L TRDRS A A AdipoR 1 Sk #0845 A B g
LY/ i L G

1 #RFTTE

1.1 A

NS4 240 M 2R PCO RITIE B SR 1 4 i
HBEC W F 3 #5255 57 9 5 17 )% (American Type
Culture Collection, ATCC) ., EAZF Ak pcDNA3.1
Jo R ( Invitrogen Life Technologies AN ERD) K
YAy B DHS o BRI A I B T4 DNA S 35t (R
HEFEY TEARATF) ;aceTaq Master Mix PCR 12
& HiSecript Q RT Super Mix J % i 5 & f 2
Phanta HS Master Mix /554 B PCR 7] & (5 5t v M
B AU RHECAT BR A1) 5 BEE DIl & /N i JBORE
PRI & B RNA SR & 4 B 2R Boki £
K7 & (Omega 23 v , 35 [E) 5 B§ B4 Lipofectamine
2000 (I ¥ Invitrogen £ i £ AR A A ) 5 B 2R 1038
DMEM 1% 3% 3 (Hyclone 22 H] , 32 [§) ; AdipoR 1 1B -

actin F{ /& (Santa Cruz 2\ #] , & [F ) ; CCK8 i | &
(ENZO 2~ 7], 32 [ ) ; AdipoRon (AdipoGen 2 7] , 3¢
); PVDF Ji5¢  EasyBlot ECL fb.2% & 't i 43551 (Mil-
lipore 2w, 2 [ ) s HRP-2£-41 R HRP-2E410 e — 4L
(Cell Signaling Technology 2y 7] , 3¢ [H ) ; 54 DNA &
B AR DNA WP 2 A T AR TR A
FRA F) AR HH
1.2 Fik
1.2.1  AdipoR1 4= AdipoR2 & B & i& /KT

W H PCO  HBEC 2 A 53 AH SC 5% e JBopr Ab 3 fs
(1) PCO 21 it , FHE RNA $2 G50 &, 42 B BH 5 42
IBUELRNA, -80 CORAF 45 o $% MR e s ) &
HiScript Q RT Super Mix #t B 53717 cDNA B4 %,
HH aceTaq Master Mix PCR 271 G A6 U AH SCHE R 3k
K, LA GAPDHAE NS A . PCR %5444 :95 C
105395 °C 305,58 C 30 5,72 °C 30 5,72 °C 10 min,
30 . SIFF AT : AdipoR1 L3514 5" -
AATTCCTGAGCGCTTCTTTCCT-3" , F 51 ¥ 5 -
CATAGAAGTGGACAAAGGCTGC-3' ., AdipoR2 I
W15 - TGCAGCCATTATAGTCTCCCAG-3", Tl |
¥ 5" -GAATGATTCCACTCAGGCCTAG-3', GAPDH
#5149 5 -CTCCTCCTGTTCGACAGTCAGC-3",
J5 519 5" - CCCAATACGACCAAATCCGTT-3", H
Image J X 557 HE A7 K BE 43 AT , 11530 35 DR A A X 2%
ki,
1.2.2 pecDNA3.1-AdipoR1 F Az &k iA H Ak i

H4l GenBank & 1 AdipoR 1 JE K L15F 77471
(NM_001290553.1) , F| Ff] Premier 5.0 5 #1145 44
HEATH 1Yt WIS 533 Hind ITFT Xho 1 (CF
RIZbrit) o 519 UF : LS 19,5 -GCGTGG-
CAAGCTTATGTCTTCCCACAAAGGATCTGTGGTG -
3 TSI ¥, 5 - GTCATGCTCGAGTCAGAGA-
AGGGTGTATCAGTACAGC-3',,

L) 45 14 cDNA AR AR , 1) ] Phanta HS Master
Mix /5 F B PCR UK & , 4 FRULBH 45 mAE . PCR
MAEF AR :94 °C,5 min; 94 °C, 305,56 °C, 30 s,
72 °C,30 5,30 MEH ;72 °C, 10 min; 4 CIEAF, @it
BN AR I HL K B IE PCR A BRI, SR L [7]
WO S 1 = [ , 25 BORE pe DNA3.T 2™
T4 H R 1Y AdipoR1 3 A R Be[ml st Hind 1L A1 Xho 1
HEAT XUBEY) , 9K o W U0 7 0 FH T4 3% $E il AT 3%
Fz o WA S 10 SN ) Ak DHS oSz A5 2, 2
R SR AT LB BARE TR 1 (5 50 pg/mL Y
Ampicillin) , 37 G & i &3 55 . 0 H PRI K1
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FAATRTE A LB 5731 (7% 50 wg/mL 1 Ampicillin)
HgE AT 3R, SRS FH PCR 5 B b A7 BH A v e 5 5
FEPEIUTORLIEA T BRI 4 5 AT DNA JFFI A
1.2.3  AdipoR1 shRNA # 4k # 2

AR R b I 25 B R AT RS A A, S
A BEUNT K AdipoR1 shRNA J¥ %1 : 5" - GACT-
GGGACTCTTCAGAAA - 3" LA J B % BB 5 %71 57 -
AGCGGACTAAGTCCATTGC-3"3#3 Bbs 1 Fl1BamH 1
il )7 i 4% B 1.2.2 TR 7 48 2 3 pGPU6/Neo 25
b, -2 DNA W i I3 AT 81 A HERR
124 mMLIE IR B A

it 9 40 Bt PCO JH & A 10% Ji 4 1L 3 i) DMEM
KigRdk, F 37 °C 5% CO MB35 . WAL F
XA R 3T ) AT R, o 200 ek B 38 1) 1} 10°~/mL,
22 2 mL/ALE 0BT AN IR FRR H AR
JE 35 31 80 % ~90 %6 Fif AH ¢ K& P 48 4K 4% R ot 44
TP S B T g
1.2.5 Western blot 523

W B A A FH 5 1% PMSF (9 RIPA 24 3k
T7 %800 SR IG I 5x EREGE whifk, 7K 75 10 min, 48
J&5 11 12% 5 15% SDS-PAGE S4T30 85, I3 3]
PVDF fi I, % F TBST buffer (20 mmol/L Tris-HCI,
pH 7.4, 150 mmol/L NaCl, 0.1% Tween-20) Ft #1 ) 5%
W RE WA T A 1k SRS A AdipoR1Fi4A 4 °C
WEE L, TBST VeV IS , LA HRP Fric i %= i
B 1 h, A ECL A& B, H Image J X
ST HEAT IR EE 3 M7 AR AR X R fE
1.2.6  CCKS8 A 2m i3 74

Kt PCO 20 it 2% J3 R %% K 1x10° N/, 371 96
UM, AR FLEER 100 pL, BRI 6 AT L. K
pecDNA3.1 ., pecDNA3.1-AdipoR 1 & shRNA X B 45 {4 |
AdipoR1 shRNA 43 51l % 4L 4t Jf1 , 5 H] 7 AdipoRon
(50 wmol/L)DMEM 35 FR IR AL FRA AL, T 24 F148 h 5
TEREG S AL 10 wL CCK8 SN, 752 i
K25, 37 CCIRE T Uk Z2 ikt 6 v 2 he FHBEAR
ALAE 450 nm AT 22 AL IR BE A, DASUINEE SR
M ZS LA . AW BE (S A L ) 24 5 3 1
FELLO b WO Sy 5 A 000 JH A s 1) 5 7 A X
FCRE(E, S WA A AR B TG
127 mfeX)Rab ki

PCO 4R Fh T 6 FLAR , FRANAE 2 A e 20k
i, B peDNA3.1 . pcDNA3.1-AdipoR1 B shRNA X i
# &  AdipoR1 shRNA QL 4l , FHRS 1 #5463k 7E 20
JOAR ARG TR b AT 2 RIR , PBS #PsE 31K, SR 5

ATC L B DMEM 35 F2 iR 4k 2e k1 7 4 f s 7 , IF o
ST 0.24 S 48 h ik ] 735050 4% 240 B Rl 9 7
AR, FEHEF TR I R TE R, AN R
BIE 43 e[ (0 h RIJR B8 -24 h QIR ¥ 5 58 48 h 4
IR 5 BE ) /0 h R 58 BE x 100% 10 F 40 iz shfie J1 i
5855 . PCO 4 MR J5 H % AdipoRon (50 pmol/L)
DMEM 55 35 ¥ Ab PR 41 0, WL%Z AdipoRon X} PCO 41 iy
BB AR P52
13 %itEF ik

SLBG K PE K F Graphpad Prism 7.0 48 7H 3% 4 i7F
8t 341 & . Shapiro- Wilk 656 56 31F 4% 20
oA I ] R ek i A R A R B AR (LY I
BTG DAIEhRIEZ (x = ) FoR , AL L
BEOR TR ¢ K55 o TR 200 B 2R A AR ) st ] 5 8 3
BT AS 22 5 HU A OWUR R T 25 43 HT , 45 1sF [0 it
WG HE 3R H Turkey #5565, P < 0.05 AR A G

2 # R

2.1 AdipoR1 F= AdipoR2 f& ifi 5 2 it o 64 % ik

PCR 7™ ) Bk IS HEL Uk 45 R 7, 5 HBEC 4 At AH
E, AdipoR 1 3 PRI 7E PCO 21 Jifd v (1 2 15 2 BH i P AIK
(0.49 + 0.03 vs. 1.00 + 0.07,¢=6.18, P < 0.01) , Ifij
AdipoR2 BEPRI7E 2 R4 i v 19 2 35 1 AT B e AR 4k
(0.89 + 0.08 vs. 1.00 = 0.08, t=1.17, P > 0.05, [
1A~C) . Western blot 255 7%, 55 HBEC ZHfiAH e,
AdipoR1 £ 1 7E PCY 2 fitd v 1% 22 3k 2 L W] 1 AR
(0.44 + 0.06 vs. 1.00 + 0.08,:=5.33,P < 0.01, & 1D) .
2.2 AdipoR1 & B ¥ 38 Fo AL KA BARBE ST

AdipoR1 3 PCR Y1 7™ My By B W58 e i Dk &5
W, S E]Z) 1128 bp 1) AdipoR 1 457 5% 5& K - Bt
(JK2A), B FREEA pcDNA3.1-AdipoR 1 28 XL
VIG5 7= A= 24 1 128 bp F15 400 bp B 24> A BL (F#
2B). fJa, dlAT , 35 GenBank H A HE T LE
X Hff 7 E4H KL peDNA3.1 Hf A T AdipoR1 3 K]
1Y 5E BT EEHE (ORF) F Bt
2.3 AdipoR1 id & ik 3 3 4% 9 PCY 20 e, AdipoR1
F kK

PCR 7= ) 458 I v Pk 45 5 i 7R, peDNA3.1- Adi-
poR 1 # YL 2 i (i ik 41) H AdipoR1 3% ] mRNA
B 2% 3k B B 5 T peDNAB. T 76 e 40 ity ( 25 3 4H)
(3.01 £ 0.16 vs. 1.00 + 0.05, =11.62, P < 0.01, [#
3A) . Western blot 45 2 7K : AdipoR1 £ [ /K V-7
Ik % T8 4 A0 v i e Ak B I T S AR AL AN
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A HBEC PCY B L5 C 15
AdipoR1 <101 bp é B * 2:‘ o
e ¥ Z%1)
1po. <101 bp %ﬁos %ﬁos
< Y 2 < Ul
0.0 0.0
HBEC  PC9 HBEC  PC9
D HBEC  PCY w15 .
Adipor 1 [ > (), b -
= #—%11.0
=]
B-actin “42 kDa _g* =
= 205
i
0.0
HBEC  PC9

A: AdipoR1 Fll AdipoR2 FE[F PCR F= 4 5E i FEL ik [ 5 B: AdipoR 1 JE R A G i1 1E] 5 C: AdipoR2 JER IR G TTE ;D : AdipoR 1 8 1381k West-

ern blot Bl S AN ik g it B, gL, P < 0.01(n=4).
1

AdipoR1 # AdipoR2 £ HEBC #1 PC9 £BAfl & Fh B9 R iE K FE 247

Figure 1 Analysis of expression levels of AdipoR1 1 AdipoR2 in HEBC and PC9 cell lines
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1 M 3 000
=2 000

AdipoR1—>

(1128 bp) —1000 pecDNA3.1—> 8
—500 AdipoR1—>
(1128 bp)
—250

—100

A: AdipoR1 2 A PCR 7 ¥ %6 Jic #L UK 1€ (1: PCR 4 ; M: DNA
Marker) ; B: AdipoR1 J5i#% #5814 pcDNA3.1-AdipoR 1 X114
BEERE FLK I (1 BilFDI =497 ; M : DNA Marker) o
El2 AdipoR1EE PCR 471 AdipoR1 Hi% KA B

YI7=4n5E i B vk
Figure 2 Gel electrophoresis pictures of AdipoR1 PCR
products and enzyme-digested products of Adi-

poR1 eukaryotic expression vector

(2.03 +0.10 vs. 1.00 + 0.07,:=8.40,P < 0.01, &1 3B),
#£ AdipoR1 shRNA Zb B @i IR 4 P AdipoR 1 1) %34
I AR T RAMEX B2 (031 + 0.04 vs. 1.00 + 0.10,
P<0.01,K3C),
2.4 AdipoR1 # 3h 7] AdipoRon *f PCO %1 fe, 34 74 Fw
FE AR

ESIRFINT IR ZHAH FE , AdipoRon Xt PCO 4 Jitd ity 184
B A B SR, I ELFEAS [ s 18] 5 (8 4 FH B
ANl #E—E5r 75,0 hiff AdipoRon 40 Ff2H PCO
1 160 P14 R s B A R 5 % B A 25 5 (P >
0.05), fHE7E24 h 148 h i}, AdipoRon &b HHZH 2 ity
PRI S B L LU X R A J 2RI (P < 0.01, K1 4A)

SEFIXS R A B , AdipoRon % PCO 41 f A 1T

R VA WY 20, I HLAEAS [R]B ] s A4 FH VD
ANIF o #E—2 5087 R, 7E 24 h F148 h i}, Adipo-

Ron A0 B 2 241 i 14 7 15 256 Lo of BEZHL A 2 IR (P <
0.05,P <0.01,4B).

2.5 AdipoR1 it & ik & shRNA F £ 8% AdipoR1
33 PCY 2w feL 3 78 Fo 1T 45 76 M09 @

S e os s AR A X BRZH A L, AdipoR1 ()i %
TR 240 B A 0 M AR A B S s e, O HAEAN TR
B[] S VEFHBH AN . HE—25 08T B, 7 24 h Al
48 h, AdipoR 1 15 3 35 £ 1 I Y6 B AR XL HE X R 20
L ERRAR (P < 0.01, 8 5A) , H AdipoR1 i1 3¢ ik 41 fifg
(A e L X IR ZH B B B AIR (P < 0.05, P < 0.01,
5B),

5B PR ZE AR L, AdipoR 1 B Xt 41 fit 44
TG PERVE A B 52, I HAEAS [ s () o5 4
5B ASIR] . 724 h F148 h, AdipoR 1 A 20 Jifd £ 1
6 BEAE L X IR 2 i 2 3 (P < 0.05, P < 0.01, ]
5C) . SBAMEXTRRATAH L, B AdipoR1 X 4 Jifd )
AL AR BOAE A W e, 76 24 h Fl 48 h 1

BR3P < 0.01,P <0.05,[&5D),
i+t
T 5T 2% WG 5 S & — Fh A A7 g % 1) 4
PR ST —Fp e = A 2 M A S MR R 15K
BN B, HAE LR G Fa S B 980 I vy H
KAFFEAER " FEX e R IREE NG
b B R —Fh, e IRy B PR Bk
PRIR ARG sh R S5 T 2 ARG E R .

A

3 e
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A B C BH AdipoR1
IR ARl AR ARl P ERZL AL
Adip0R1=<—101 bp AdipoR | [ -42 kDa AdipoR | |se— | 42 kDa
GAPDHmezos bp B-actin — 42 kDa Bactin W— 2 kDo
4 * pr 2.5 —r B 15
=3 = +s) =310
Ey LS T
ZR2 9"»? 1.0 S8
£ E Z, <205
ZE o0 O
0 8 0.0 B 0.0
A R FRIRA A R BiItE  AdipoR1

X R R
Az AdipoR 1 i3 FA 4N AdipoR 1 3 K1 PCR F=4 358 11 HL Tk BRI 2238 G511 s B : Western blot fil] AdipoR 13 ik 41 H AdipoR 1
HAFIAIRF5C: Western blot #:ll AdipoR 1 MEARAH AL AdipoR 1 2 121K I LLAL, P < 0.01(n=6) .
B3 AdipoR1 i3 FRIASFIRE PCI 4R+ AdipoR1 mRNA F1%E BRI RIEKFE
Figure 3 Expression levels of AdipoR1 mRNA and protein in PC9 cell after AdipoR1 over-expression or knockdown

A

47 -eVehicle Oh 24 h 48 h
ﬁﬂ; 3 4= AdipoRon =
3 . " "y
.§ 1 Kok “; ar A
2 & : i
= 0 = - -' H t # 5
0 24 48 ' "
BT Ch) _ : ™,
B 40~ 0 Vehicle . | L
ge\ H AdipoRon = !
£ = E
?E} 20 = |
&l 3
4;_%’ 10 < I |
= |
L

24 h 48 h
A : CCK8 1A PUAS [ B 1] 5. AdipoRon Xof 4H 34 58 (14 52 10 5 B : AS[R] B[R] 5 AdipoRon X 4H AL R @ & (15200 (x100) o M4 L3, P < 0.05,
P <0.01,n=6,
B4 CCKS8EMMMLRAA LN AdipoRon Xt PCY 4 IS 5H AT 7 iE £ A9 5 1E F
Figure 4 Inhibitory effects of AdipoRon on the proliferation and migration activity of PC9 cell were detected by CCKS as-
say and cell scratch healing test

A -2 B o WIHERT AL ¢ O sl b O BIbx 2
257 a s ik 39 AdipoR1HRAL =+ | BUESuyifl W AdipoR1 k4l
o e 1 * 30 ; .30 ‘
:%( 2.0 % M . = o —_—
15 ’§ %204 =
Z 1.0 ' fzj
= = 710
0 T T 1 O T T 1 g
0 24 48 0 24 48 0 X,
A ] (h) A a] (h) 24 h 48 h 24 h 48 h

A B : CCK8 YEAG M A [R] i ] 53k F2 15 (A) 5 AEAIK (B) AdipoR 1 % 21 B4 FE 1 520 5 C D« AN [R]A fa] a5 ik 223k (C) B AR (D) AdipoR 1 X 4 fifd
RRAA IR, PIZL LS, P < 0.05,7P <0.01,n=6,
BEl5 CCK8EMLRMALWHRNITRIL AdipoR1 SALE AdipoR1 Xt PCY 4 AEIE5E AT iE AT RN
Figure 5 Effects of AdipoR1 over-expression or knockdown on the proliferation and migration activity of PC9 cell were de-

tected by CCK8 assay and scratch healing test
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FEHEYIBRR T,

A SCHR R IE fi 156 2R 70 I s A8 000 v )
WA B AR (H R i A 1R 22 PRAF 5% 5C
R — S5 A A 3K 2R A R R A I Y A
BEAR 7 0 A BB IE 25 5 s 22 0] 9 O R IR AEAE 4
W, T — 2T, (E I NE R 3R 0T it s 40 o 4 4 1)
PO 2 D B IR IR R AE b — Pl
R A YY) AR R o A RS, B R
FERE L B Z R R AdipoR1 Al AdipoR2", 1 ¥ Fili 52
TR A0 S SRR R R R AR T A 3 (5
SRR, SCERRE AR KRB ERK1/2 F
AKCT 38 ¥ 11 400 61 il 9 Z40 L A 549 1) 36 5 FRARE 2 240 i
JHT2 AR SCEEHGE BRICR R A FEIK CREB 1Y
FEIRNT K AFINH] AS49 AMMLHEFERIVER" . AR ER
R RIEYURER O LR 42 b i — P IRA
5% . ASHFZE & 30 AdipoR 1 75 i B8 PCO 2 g Ay
ik I SRR, BAIA I & AR IR IR R A5 5 R4
JER F5 10, 5 M R LR P R R R S R R —
., AN SCHRIRGE AdipoR 1 H)/N T B35 H) Adipo-
Ron A7 03] 5 i g 248 L 184 % 0) /E FH S Adipo-
Ron /EN S — A 16 2R 14 11 iR 254, FLAe e bt B IR
I S B PRYATT h B B BAE T AR R 45 5 i ow
AdipoRon HE i 3 1441 PCO 40 it 1 7 AT RS 46 1, L.
AR ER , A 2k AdipoR 1 fE f 25 30 1 il
I 20 PCO 114 14 5 R B 16 % , T AR AdipoR 1 1)
AE HA S A E 988 40 PCO Y3 B8 AT AL 35 M L (H 2
HEARE LGS T E— 2058 . AN SRR
T IR B R AE_FIH AdipoR1 Al AdipoR2 1 ik , 73
i AdipoR1 FT AdipoR2 i I /] &4t e fiti 5 448 e 7% 1
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