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(8 ZE] 8 69 3595 Klotho ZEFE X A T2 HUBEE AR SiHa ALY Rk 10 5w R AR IR, & ok SEI 998 7 PCR
K Western blotting #:3 Klotho 575 T 5 SR AN £ SiHa HeLa F1 C33A K KA AL3 &2 411 HaCaT 4111 H (9 255 7K
FI%E Klotho 3 F83K 8 F 44 Y4 SiHa 41H, 5% A CCK-8 ¥ Transwell 1222520 I 2 A0 M AR SiHa 40 MI45E P8 T-FITH AE
JIH97E 4k s Western blotting Kl Rho A 1 ROCK 1 2 [k /K. % 7 :Klotho 76T 5 HU# SiHa Hela .C33A 4iifrh ik K-
KT HaCaT 40HfI( P <0.05 ), #£ SiHa 4HfE i 3K Klotho J&,( 1 )40 (1% 34 48 68 1 8 K T XF AL (67.37 £5.04 )% wvs
(100.34 £7.62 )% , P <0.05) 15(2)G0/G1 HAZMAL E 43 B2 14 0] (82.56 £3.89 )% wvs( 61.37 +3.28 )% , P <0.05 ].S
YT 43R B E T (9.12 22,48 )% vs(28.97 + 2.08)% , P <0.01 1;( 3 )2 A 3004 T 2 A I 4 T 2R 34 i 4 hn( ¥ P
<0.05 );( 4 IR 5% i3 AR P <0.01 );( 5 )Rho A F ROCK 1 AR KK T WE T ¥ P<0.01), £ # :Klotho
REAE I F 5 B0 SiHa JUMIARE 5 FER 02 EIL0R T 7 F DL T B8 590 Rho A/ROCK 1 {5538 B 191& 160G 6, 12
7~ Klotho FJ LAYE A2 W FIHE ) ¥4 97 T8 S0 1 i AEVE A o
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Effect of Klotho gene on malignant biological behavior of cervical squamous cells
and its mechanism

ZHANG Yanfang1 ,LI Xingyaz( 1. Fifth Department of Medical , Anyang Tumour Hospital , Anyang 455000, Henan, China;
2. Department of Oncology,the First Affiliated Hospital of Zhengzhou University , Zhengzhou 450003 , Henan , China )

[ Abstract ] Objective:To investigate the effect and mechanism of Klotho gene on the biological characteristics of cervi-
cal squamous cell carcinoma SiHa cells. Methods: The expression of Klotho in the cervical squamous cell carcinoma cell
SiHa, Hela and C33A lines and the human immortalized epidermal cell HaCaT line was detected by Real-time PCR and
Western blotting. Vectors over-expressing Klotho were constructed and used to transfect SiHa cells, and then the cell pro-
liferation, apoptosis and migration were detected with CCK-8 assay, Flow cytometry and Transwell assay, respectively.
The expressions of Rho A and ROCK 1 at protein level were measured with Western blotting assay. Results: Expressions
of Klotho in cervical cancer cell SiHa, Hela and C33 A lines were lower than that in the HeCaT line ( P <0.05 ). After o-
ver-expression of Klotho in SiHa cells, ( 1) cell proliferation was significantly decreased, compared with control group
([67.37£5.04 1% vs[ 100.34 +7.62 1% , P<0.05); (2) the percentage of cells at GO/Gl phrase was increased
([61.37+3.28 1% vs [ 82.56 £3.89 ]%, P <0.05 ), while the percentage at S phrase was decreased ([ 9. 12 *
2.48 1% vs [ 28.97 +2.08 |% , P <0.01 ); (3 ) cell apoptotic rate at both early and late stage were all decreased ( all
P <0.05); (4) cell migration was suppressed ( P <0.01 ); (5 ) the expressions of Rho A and ROCK 1 at protein level
were significantly decreased ( all P <0.01 ). Conclusion: Klotho suppressed SiHa cell proliferation and migration, and
promoted cell apoptosis; the mechanism may be related to the suppression of Rho A/ROCK 1 signaling pathway activation,
suggesting that Klotho may be used as a potential new target for diagnosis and targeted therapy of cervical squamous cell
carcinoma.
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man papilloma virus, HPV VR T A 6 ,99. 7% 1
I EY 94% ~ 100% Y i Jaa S B Ji g v ) 4G H e 8
R HPV , HH B0 R MR AR B AR 2 R
KB Klotho £ B I RE5 N HA K, I 4F Kbl
FHHINREWTE AR A, Tt H 2 1% 5 R A i g
KR BRI & Z R & e, A
T, Klotho 3£ 7EFLIRA . U9 HLo8 98 . ELW
A R TP R MU AT REAE S — R 5
N2 504 W i) kB kB, 13R85 Klotho T il
JH 5 22 -1 stanniocalcin-1, STC1 )41 il HF R Ji 9 41
i FTC133 1 FTC238 Y845, JFH A oF H =85
iF 263k Klotho AT Hl i F95 HepG2 1 SMMC-7721 4
JYEL P 1 A, A F 20 B R T, AL AT BB S Wn/B-
catenin {5 Sl FEA ', Klotho 755 U 1, It
HORAE 75 SRR FR 0 (H LA 7 AL A
APANEAS o ASEREGE R Klotho JEK7EAN[R] 2571
B S g AN R Hh A 2k K R SiHa 41
i 38 Klotho XJ 5 £ SiHa 20 M3 5E 1T 58 K
20 JE 0 R T R R e S A L]

1 RS

1.1 2ot R R 2 RXA
ANFE TN R SiHa  Hela ,C33A e Ak /E
TR B AN HaCaT 90 A v B2 Be b v 40 i 2
G4 135 ( FBS ) \DMEM 15573 J2 Opti-NEM 5 5% 3
4 H £ E Gibco 2> A, LipofectamineTM 2000 %5 YuiR 5]
FI1 SYBR Green I Real-time PCR 57| & H Invitro-
gen 23], Hehi A Klotho B3 BEHTA( ab181373 )
Pt Ras [A] P FE P ZZJ5 Bt A( Ras homolog gene
family member A, RhoA ) ¥ 50 BEHT A ( ab54835 )
Pt A Rho AH5CH MR HEIE MU 10 1( Rho associ-
ated coiled coil forming protein kinase 1, ROCK 1 ) EA.
FLREDTARC abd5171 )W B S Abcam 23 ], Bt A
GAPDH HTaEHiiA( #2118 ) HL i 1eG HRP-3E 4
TR #7076 ) Btk 1eG HRP-ZEHEHLIA( #7074 )il H 3
&l CST 22 R, CCK-8 #u a3 g o Hrisln) & i [ H A
A2 AR5, 4 ) 39 B 0 A D atm) & 0 A
FLHEL 7], Klotho 33 3K 5T RL( pCMV6-KL ) Je H X}
BRI pCMV6 ) OriGene 23 7] #2144, Klotho I
GAPDH 5|9 1 T A9 T AR "l 8 F G
( Klotho F: 5'-ACCTGGTGGCGCACAACC-3"; R: 5'-
TTGGCAAACCAACCTAGTACA-3"; GAPDH F: 5'-
GAAGGTGAAGGTCGGAGTC-3"; R: 5'-GAAGATG-

GTGATGGGATTTC-3' ),

SEUS FH A R YRR T % 10% FBS () DMEM
Brgpsbh s BOWECAE K I i AL 5 R T 6 FLAR
HC T x 10° /40, FRAIAR 60% ~80% I &1, B 45
RTCIGE B TR, R 12 h JE i TiE gy, SE5
53 A2 X RC Cul ) B X BR( pCMV6 )l Klotho
i FIA( pCMV6-KL )3 41, Kt ki i fi# T Opti-MEM
R R P H IR 5 min, %3 BU Lipofectamine™ 2000
JA Opti-MEM 5 5% 5% I 9% & 5 min, 7 & 20
min, FEAHN IR GYIIMA LA, & TR
K% 6 h i, WA I A MR SR I AR 22 4 37 48 ho
P LA L 28 P 0 e AR R T T A T SR SR SR A AT
1.3 Sr&HKEZE PCR &N -F 5 1 J& 29 i Klotho
AR o Gk R

Fit i TRIzol Ui B 5 $2 B SiHa . Hela, C33A &
HaCaT 40 i1 51 RNA, 4ifbIifE e, I 2 pg &
RNA D) ifi % 5 il i 1k 5 1 ¢DNA, Jf R ] SYBR
Green S} 2¢ 6 € it PCR Y J5 ¥ A& Klotho f) 38
ik, PCR PG EA1F:94 C 30 5,55 °C 30 5,72 °C 30
s,30 MG ; L GAPDH SiINZ SR H 2722 ko it
SER A Feik it . SCINER 6 K.

1.4  Western blotting M SiHa #0649 %& & £ & K-F

PREEUA AN L, BCA 55 1 SR &k
TTEFER, WESHEA S LS 80 g, il
A 4 5B B ZE ol 64T SDS-PAGE, J&5 1% &
F46#%5 2 PVDF B I, %00 N N 5% 0G4 5 4 P
90 min, ZRJ5 LA AH B LB 9 — BT 4 CHFE SR,
TBST PE% 3 ¥k ; FRHIAAXT R —Pi = IRIFE 120
min, TBST 34 3 WK, 5% iP5 ER I ki Ao
SCHGEE 6 Ko IS5 R H Image) AT K EE
BRI
1.5 CCK-8 #m 2 id & ik Klotho *F SiHa 48 L 38 54
DR

¥ pCMV6 .pCMV6-KL Ml Crl 41 SiHa 4 g 127
T 96 fLHR( 2 x 10° A~/4L ), AbPRJS 4k 2215 5% 22 h,
BALIIA 10 wl CCK-8 ik, B A rh 4k i 5 2
ho FEEARACGI 5E &FLTE 450 nm K AL RE( D)
. BB 3 DMEALBIYE, 7B L H AR 57
AR IR, LREE 6 K.

1.6 AN AR id &k Klotho 4 SiHa 48 it 2
DRG]

FIJC EDTA 19 JgE i 15 £k pCMV6 . pCMV6-KL F1
Ctrl 41 SiHa 401 f5 , B0 U A, Jm PBS 550k 3
YR T A I ) A0 %% & 1 % 10° A>/ml, Ml
A 70% FooK LT 4 CFROGE R EE . 1000 x g
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B0 5 min JFUEL O BN ABUYE P REC PT),37
CEHMTFE 30 min, Y4 HACR D& K Ex
=488 nm . K H I K Em =630 nm Ab B¢ G H8 EF ,
SEEHE 6 K
1.7 Annexin V/PI 3% &, % B i X, a0 je, R A ) i
%1% Klotho % SiHa #m L8 T 89 % %

JHJC EDTA 19 Jge i 1 1k pCMV6 . pCMV6-KL il
Ctrl 2H SiHa 41 f5 , 2500 AR 40 L, S PBS ¥ 3
WG, 25 A 5% b R o B A0 MG O R R A i o B &
1 x10°4/ml, i A Annexin V-FITC Z {54 T #%
WEE 10 min, JGHEGHIA PI4E4E/2 W 5 min. LT\
A SR 38 & % K Ex =488 nm & B K Em =
530 nm ZbRYPOCIRE , SLIRER 6 K.
1.8 Transwell 422 52 36 # ) i & 35 Klotho % SiHa
am fieu it A% 049 %08

BRI AL I B L I EE pCMV6 | pCMV6-KL Al
Ctrl 21 SiHa i, 3% 5 J 55 5 40 i - ) 3 L%
ZE2x10° N/ml. &AM RN T Transwell
INEREERFETFTERIMA TR, 8 TR

{'I}

0.5 = *

0

Klotho mRNA level (2

HaCaT C33A HelLa SiHa

FATPARSENE T 24 ho IO A H BUAL HS 0. 1% 45
e, TS BT A AR, R
A B B AN T8 S ST U ),
FEGEHHAH R AL R (ML RS R = b2 20 40 i 1T 7%
B X B AR x 100% )., LR 6 1K,
1.9 %itgam

8 H] SPSS13.0 Geit i/ Ab 31, 35 A48 LA »
+5 N, 2B AR 7 25 00T, £ L ¥ 5 al i)
Wi L4 Bonferroni #E1E Y ¢ Ki 5, LA P <0. 05 1§
P<0.01 FREFHAGIFE XL,

2 & R

2.1 -FZ#H % SiHa Hela .C33A 282 ¥ Klotho {1k ik

SEHF ¢ Y6 B PCR f2 Western blotting K il 4%
WO 1) B, FE i SiHa Hela Fil C33A 41
Klotho )38 ik 7K - 35t AR T A ik A= 1k 3% 12 41 il
HaCaT( P <0.05 ). 542K Klotho 7F 45 5 B
SR IR IR FTRES 5 AR 1 B0 40 i A=
Y2 ie

0.5 I } .
H H I
0 , =

Klotho protein level (Gray scale)

HaCal (C33A HelLa SiHa

Klotho |

GAPDH

* P <0.05 vs HaCaT cell line
A: Expression level of Klotho mRNA detected by Real-time PCR;
B: Expression level of Klotho protein detected by Western blotting
1 AEFETEMAMED Klotho FJFRIZKE

Fig.1 Expression of Klotho in different cervical cancer cell lines

2.2 #% pCMV6-KL /& SiHa 8t ¥ Klotho 2 & A
Western blotting 5 Il 5 2% 5. 7, pCMV6-KL 4
SiHa 4 fitd ' Klotho 133k KTt &1, A X BR4H 1)
(2.63 +0.07 %, 2R HAAGIHF#EX(1=4.76, P
<0.01),
2.3 id &3k Klotho 474 SiHa 4@ it 64 34 75
CCK-8 7&K 45 3 7R, % Y« pCMV6-KL J5,

SiHa 2 it ¥ % % & & (K T X B4 ( 67. 37 =
5.04)% vs( 100.34 +7.62)%, t =3.12, P <
0.05 ],

T A A I 255 SR T 2 ) S, XS R ZH AR
e, i # ik Klotho Ji7, GO/G1 M4 M F & & 43 1L B
FHN (82.56 +3.89 )% vs(61.37 +3.28 )% , t =
2.89, P<0.05],S W4 & (9. 12 +
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2.48 )% vs(28.97 £2.08 )% , t=5.13, P <0.01 ],
UL %38 Klotho W] BHA SiHa 4 )& ] i GO/G1
Wi S Wk R, SRR, iR IK Klotho P #P ] ¥
B FU SiHa 41 RG34

100] mm GoGi
{5 X
O Gam
S
by
20
o
= 501
v
2
L
o
=
]
04
Cil  pCMV6  pCMV-KL

" P <0.05 vs Ctrl group
B2 FRiE Klotho Xt SiHa £ A1 &) #A #9 % 0
Fig. 2 Effect of Klotho over-expression

on the cell cycle of SiHa cells

2.4 i &k Klotho 423t SiHa % it 8 =

AnnexinV/PI XL LRI 45 5 K 3 ) W, FIX)
TELHAA L, 3 3k Klotho J& , SiHa 21 i () 4 41 4 7=
K FERM[(41.37 +3.23 )% wvs(17. 32 =
2.11)% ,t=3.26, P <0.05 ]; g 40 i 1l
BERINC13.51 £2.15)% vs(9.31 £1.24 )%,
t=2.78, P<0.05 ], Z5REY], 113Kk Klotho 7] HA
AR ETE SR SiHa 41T .

-~ - =
35N !
. 1 .
g T AR
% 2
. o
. -
= » "
- Y S
. .
- ”:3‘. g
ﬁ." L= |
2 4
Relative cell migration (%)

Il Furly apoplosis +
40 [ Late apoptosis

2
=
Z
2 204
=9
-

()

Cirl pCMV6  pCMV-KL

" P <0.05 vs Cirl group
B3 3RZE Klotho X EAMAT- RIS
Fig. 3 Effect of Klotho over-expression

on the cell apoptosis of SiHa cells

2.5 it &k Klotho #7%) SiHa 2@ fL#4 it 75
Transwell f= 28 52 56 & 0 25 R ( K 4 ) B IR,
pCMV6-KLA SiHa 4 il iF # % Ik T pCMV6 41 Fil
Cil (¢t =3.79,P <0.01 ), 45H KW T %k
Klotho FI4I|FEr 1% SiHa A AT F4HE
2.6 itk ik Klotho /& SiHa %8 8 Rho A #= ROCK 1
FEOMKEEA
Western blotting 5 | 25 (& 5 ) W7, XS HE
HAHEE, i #3X5 Klotho Ji7 SiHa ZH il Rho A A1 ROCK
1 HARBKFERE T =4.16,4.46,3 P <
0.01 ). &5FEM Klotho ] #lIfi] Rho A/ROCK 1 17
538 f AU o

1 00

#

il

Cirl pCMV6 pCMV6-KL

*P <0.05 vs Ctrl group or pCMV6 group
B4 Transwell %33 %5% Klotho ¥f SiHa ZAAEER MM ERERE, x400)

Fig. 4 Effect of Klotho over-expression on SiHa cell migration determined

by Transwell assay( Crystal violet staining, x400 )

3 #

TE SRR VR T AR SR WL BB R O
AR KR L LT SAR A 3, ™ b 4

OHEHE, B O T AT SR AT TRE T
SR SLENTINR B T HPV B — S5
S, B R 50 S 6 5t
WA A" R, Klotho 4672 8L o1 1
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5 EAAAE AT A TR . ARDFSERI T LR
R T 1 E S AN, 2 11 B Klotho MUK,
HZRTIFTE AT, $E 7R Klotho 7615 ST
A RE AR R R AR AR T 5 IR ol BE S 5985 1
BV YA I RE

|

W Rho A
S [ ROCK |
& — 11
- k"
v 3
g &
)
=0 4] #*
u = #
0
Ctrl pCMV6  pCMV6-KL
Rho A
ROCKI1

GAPDH [ S——

Ctrl  pCMV6  pCMV6-KL

" P <0.05 vs Ctrl group
5 33 %iX Klotho Xt SiHa ZHiEH Rho A
#1 ROCK1 & B RiZH M
Fig. 5 Effect of Klotho over-expression on the
protein expressions of Rho A and ROCK1 in SiHa
cells determined by Western blotting

IR 1) 2 A O e TR 5 R 40 14 R M3 5 T
AT HRPUE DM, KB RBESE " 1, Klotho
AT P A e ) 3 PR LR T AR AR
TErHE AN Klotho 18 VR FH K HLAILHI , A 5246
TH A A I N - F 998 40 i Klotho YR IA, #R 1)
Klotho X~ £5 005 41 A= 2 R PE R 52 i, A9 305 mip
SIS B K I SiHa 4L Klotho 323k 7K
A, B e F SiHa 41X Klotho 3% A A 1E FH 2t
FFTHRARINT . A4 R BoR, i £k Klotho
JFi , SiHa £ A4 338 i 3R 5 3 AT, OF 1 B4 it R
[ G1/S BHE ; 333235 Klotho J5 SiHa 20 A4 T-3%
S, 45 SR Klotho 7E F B 318 rf 7] i@
Ik (2 A s 200 %) 2 B 40 o GO T, S0 e Y
R SRR Tt 2 L ) B R A e e e A
A— AR . AT R 1 ELE B A0
PR Rz 4L R, 04 Klotho 143 1 ] 4100 ) 48 i 1T 7% .
TENJE# K N Bz 4 M, Klotho 7T 3@ 000% AKT 15
53 % A A0 I AL T RS KB BE R, miR-

199a-5p fiei 15 95 40 A 1) 42 28 576 A% 10 Ui 0 58 PR OE
S Klotho' "™, kLB 5T B3R, Klotho KM 5 4 Jify
M2 TR B UM G, AL S5 R A, i Rk
Klotho /& SiHa #i il A9 iE #% € 0 BH . F [, #2278
Klotho I SiHa LAY BN 7% 75 , 901 5 300
T AR

T Klotho 1) 40 it 38 7 AN £% , 30 ) 40
AT PRI R A AR AR P R B 7E B
AU Klotho 7T 38 i i e & FAEAE K IHF 1 %
A&( insulin-like growth factor 1 receptor, IGF1R )45
i PI3K/ AKT {7 53 35400 4 40 e py 38 50 B (R 22
1M Klotho 1l FF- 48 41 i 43 5 - 3 HL R 7 0] 5 7
JE#%E Wnt/B-catenin {E5m s, RhoA &
FH & Rho( Ras homologue ) 5% 1 — 61, J& T /43
F G EH, BA GTP BiGvE. A5 ™7 EoxR,
RhoA & F7E Z R e vh g 263k, H RT3 ok 52
200 i J B A 0 7 240 L B 1 5%, ROCKT U2 RhoA &
Yie E L RN AT, I S AN A R B RS SR O
ARSI K Bt 3k Klotho JF 4T H Rho A A1 ROCK
1 35 A kK 83 T B, B Klotho AT #IH] Rho
A/ROCK 1 5 5l FE S o PIAHED Klotho P fE
W F 9 Rho A/ROCK 1 38 4 5% 1 1~ 25 250937 40 i 1)
HGH GBS AT A R AT R AR R B
YEFIBLHIA 5 2E— 25 B 5T .

25 EPINR, Klotho 78 4% 25 5 #1198 41 i v 1% 3¢
ik, H Klotho REMEHI I A7 51 SiHa 40 A4 54
RS R YA T, HAEFIHLEI T -5 30 Rho
A/ROCK 1 {55 B3 b A ¢
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