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[# E] B9 ME/NTH RNA(small interference RNA, siRNA)JTER Gankyrin J& XTS5 Hep-2 40AEFI A= 044T 820
Fik: H siRNA JLERME SIS Hep-2 ML %) Gankyrin JEH |, 12 FSCHTE & G R B A REE RN, (qRT-PCR) A A ENIL vk
(Western blot) ¥ AR K MNA%Z YRI5 Gankyrin mRNA MR AR . RA CCK-8 WA A A3 7R BE 7 , it 2 A Sk 0 40 o 1
K A0 B LA A R R A5 45 S2 56 1 Transwell /)NS5 SEE6AG I A0 0T FL RE 7 Matrigel 1RZESLIGH I A0 L2 22 BE J7 , Western blot 1
I Gankyrin FVEJ5 p53 EHE AR, FR :qRT-PCR Hl Western blot 53 75 , Gankyrin siRNA £l Gankyrin mRNA Fl12E [ A 4H
S FIR LT XR siRNA 20 FIR AL L (P < 0.001), CCK-8 ¥/~ Gankyrin siRNA £F £ M358 5 BE I {8 F % (P < 0.001) ,
TG 45 22 B | Gankyrin siRNA 4L4RBE TR (7.70 £ 1.12)% |W] B2 T35 B8 siRNA 4H[ (2.34 = 0.32)% | FIARALBE
ZH(1.82 = 0.29)% ], 223K G247 L (P < 0.001) ; 5H %A L, Gankyrin siRNA 2 G1 I LL G An, S W L s b |, 25 5%
HEI2EE (P <0001), HERIEBHEIIRA Transwell /NESCE0 7R Gankyrin siRNA 2 4IGER BE T H S (P < 001);
Matrigel 12285286 @7 Gankyrin siRNA ZHA0IZ2ERE /1 5XHR siRNA ZHFIAANIRA] AT | 22 BTG T#2 L(P > 0.05), Gankyrin
FERTFIEANT Hep-2 A1 p53 FEAMFRIR, 2 RA G2 X (P < 0.001),, Z5i8 : Gankyrin F35 FIAAEIIH] Hep-2 ANARAYIHEH
FEHs , AR SAURE I T AR RIS M pS3 I RIR BEVIARSE
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Effect of silencing Gankyrin by small interfering RNA on the biological behavior of laryngeal

carcinoma cell lines Hep-2
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[Abstract] Objective:To investigate the effect of siRNA (small interference RNA) silencing Gankyrin on the behavior of human
laryngeal carcinoma cell lines Hep-2. Methods : The expression of mRNA and protein levels of Gankyrin was detected by using qRT-
PCR and Western blot before and after transfection,respectively. The cell proliferation was measured by CCK-8 assay. The apoptosis
rate and cell cycle of Hep-2 cells were determined by flow cytometry. Cell migration was detected by wound healing assay and
transwell assay. Matrigel assay was performed to observe cell invasive ability. The expression of p53 protein after down-regulation of
Gankyrin was detected by Western blot. Results:Compared with the negative control group and the blank control group,the
expressions of Gankyrin mRNA and protein were downregulated in the Gankyrin siRNA group,and the differences were statistically
significant(P < 0.001). CCK-8 assay showed that the proliferation rate of the Gankyrin siRNA group was significantly decreased (P <
0.001). Flow cytometry showed that the apoptosis rate of the Gankyrin siRNA group [(7.70 £ 1.12)% Jwas significantly higher than
that in the negative control group [(2.34 £ 0.32)% Jand the blank control group [(1.82 = 0.29)% ],and the differences were
statistically significant(P < 0.001). Compared with the two controls, G1 phase cells of the Gankyrin siRNA group were significantly
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increased, S phase cells were significantly decreased ,and the difference was statistically significant (P < 0.001). Wound healing assay

and transwell assay showed that the cell migration ability in the Gankyrin siRNA group was decreased significantly (P < 0.01). Ma-

trigel assay showed that Gankyrin siRNA did not impact the invasive ability of Hep-2 cell(P > 0.05). The expression of pS3 protein in

the Gankyrin siRNA group was increased (P < 0.001). Conclusion; Down-regulation of Gankyrin inhibited the proliferation and migration

ability of Hep-2 cell, which may be associated with the alteration of apoptosis, cell cycle and the expression level of p53.

[Key words] laryngeal neoplasms;cell proliferation;cell cycle;apoptosis; Gankyrin

Gankyrin JEITAEHT A BRI IER , 2000 4, H
A2E# Higashitsuji S5 7E AR A1ZL cDNA SCEH
KB T Gankyrin &K | @ o X R4 5 1 H A
4l HIRPEH Gankyrin mRNA 7EFEA S &£
ik BRI, Gankyrin R ik Z2 R0 {5 538 S e T
e 2B A= W) 2= AT g Ok e 240 R 88 A N O 1A )
VEEVEA , s pas Ak 24 IT4E | Gankyrin 75 &8
R 7 N = RN N S e iU D R VK (B
FHALZ V5 | 2 E N Ah B 1) G . Gankyrin [3R3K
5 2RI WG REE BeRS PUE SFRE UG
SEVF 22 E I B B R IR TR TR, A
*r Gankyrin T Sk 2000 b T8 4 A S 97 3 A T bR
BBt B A A OCHIE o Wk R 2 Sk S0 o D )
Jiged , R A e RS2 AR N Z R R R R e, A
WF 5% 3 & siRNA Ui 2R Mk &% i Hep-2 41 M v
Gankyrin f33K , W Gankyrin 06X IEEHE Hep-2
YA FE T T VR 2B A A A 2R AT A Y
SN, R0 Gankyrin 75 M S5 A A2 FU St 2 b
YR

1 #RFnix

1.1 A

W 965 Hep-2 20 ML 5 fR &2 H R 27 [ s H- 5
MR 5 e AT 4 2 T SIS, RPMI1640 3557 | IR BE A
fG2F ML (Gibeo 23], 32[E), BEJH Lipofectamine
2000 Kz Opti-MEM (Life /A ], £ E ), qRT-PCR 5
& (TaKaRa 23], HAS) , CCK-8 77 & (Fg mr el A
YA RR/ATE]),FTTC Annexin V J#T-K:0357 & (BD
NHE] L, FEE) , Transwell Z/NZE (Millipore 23], JEH ),
Matrigel {%22/N% (CORNING A #], £ H), SRt A
Gankyrin $Ti& BT p53 Hiik . GAPDH $if4 (San-
ta Cruz 2~ A}, £ H)
12 Fi&
12.1 wmisdk

Hep-2 4iI7ES 10% /iR 4- M7 ) RPMI 1640 35
FI (FHHEZR 80 U/mL, # % % 0.08 mg/mL) H
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HK37°C 5% CO, 54t h G35
1.2.2 siRNA #93%it AR B 4§

siRNA J7 91 B g 5 8 AR H ARG BR A |l &
B ., Gankyrin siRNA 1E X 5% 5" -GCCGGGAUGA-
GAUUGUAAATT-3', Jx X %% 5’ -UUUACAAUCU-
CAUCCCGGCTT3', BHPEXTHE siRNA 1E X 5E 5'-UU-
CUCCGAACGUGUCACGUTT-3', Jz 3% 5'-ACGUGA-
CACGUUCGGAGAATT-3 FEYLHT 24 h, L 4x10° /4L
A% FETE 6 FLAR T 4Fh Hep-2 201, B LIMA
2 mL SEREFRHE (5 2 KA & 70%~80% .,
Iy MAAL L | %R siIRNA 2 Al Gankyrin siRNA
M, FEYLHT 6 FLAR T 58 IR, 200 pL
Opti-MEM 5 20 pL siRNA JR%), #E 5 min J5
200 pL Opti-MEM 5 10 uL Lipofectamine 2000 i
BWIMAIL A FRUGR S HE 15 min 5 A C 4D
Hep-2 ZBMEHY 6 FLIR ,37°C 5% CO, FREE FH:3% 24 h
17 qRT-PCR, 15 5% 48 h 1T Western blot £ il % YL 3%
1.2.3 qRT-PCR # | Gankyrin #) & &

Y 24 h J5 , TRIzol L3 HU454] RNA , Nanodrop
2000 PAZE 5, L2 L RNA % RAE I RNA $2HU5
H,D(260 nm)/D (280 nm)7E 1.8~2.0Z 8] , M| &R
AR, F R RT-qPCR X F) & it B B ATk 5%
Gankyrin 51912 88 Li %00 3CiHk , H e ot 4 308 A=
YA BRA AR, _EFS 14 5-TCCTCTTCATATTGC-
GGCTT-3", FiiF514 5'-CTTGAGCACCTTTTCCCA-
GAA-3',INZ B F LA GAPDH, A AL B Ay X} 1R
2, PCR 7£ QuantStudio 6 Flex {%%% ['i&17, 4 50°C
2 min,95°C 10 min A8, 40 JEIAY 4, BHEAELHE
95°C 15 5,60°C 1 min, K WK Z N 10 uL, Gankyrin
IFRIBTHRAT ] 27880 b))

1.2.4  Western blot ;%4 #| Gankyrin & & & p53 %
G ) Rk

YL 48 h )5, A TP RMRGMIE A4 E N,
BCA AT &, AL 50 wg 2R 14T SDS-
PAGE FEFIHIK, HIKESHIG , 1 H eBlot P £ 1
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RPN RGN B 1V B R L 5% MiNR )
¥y = RAEIRE A 1 h, IXTBST ZZ bl 08 3 IR, &
X 5 min, LA Gankyrin, p53 —31(1:200), GAPDH —
PL(1:500)VE A NS  4CHIRIER . IXTBST 5% il
Ve 3N ZPiFE 2 h, IXTBST 28 il i3k
3 K, Odyssey ZOEAARAANE, Image Studio FXAF4)
S35 Gankyrin p53 52 GAPDH WK LL , 43
Bk (AR SRk, SEIRE A 3 IR,
1.2.5 CCK-8 i& A 4m f3% 78 48 7

WAERAL L XT IR siRNA 41F1 Gankyrin siR-
NA ZH (1) Hep-2 20428 96 LAk , 1 % 40 v &
g 2x10* A~/mL, AFLIIA 100 pl., HB41% 5 4~
fL B 37°C 5%CO, P8 N 53, IR 4 I 7 R iy
1 h fiIlA 10 wL CCK-8, 43l FH55% 24 .48.72.96 h
FH B BRI 72 450 nm 79 W B (B I 225 il 34 5 i
4, ERE 3 IR,
1.2.6 7K fm e A4S ) 4m L ) 2

UL 24 h 5, FIBRESRHE LIPS A L A,
Ve PBS WP, 75%0K LBERE 22, —-20°Cad 12, InA
PL YL (83 4°CH#E 30 min, #i] FACSCalibu Ji=t40
FRLASCRS N 25 2H A AR 01 431, S s &2 3 1K,
1.2.7 ARG EA ] 4a e

5% 36 h RS- A A0 M HEE S F5 8 FITC
Annexin V J8 TR R & 10 F A , i/ FACS
Calibu JCAR RSN T, SCR e A 3 WK,
1.2.8 2 R ARi4h 5= B tem) 2m B it 45 4k )

ML T 6 AR gL 24 b, S
B BEEIR 90%~100% ] , B W a4t LA T REZ NI, PBS
VR A4, BFLIMA 2 mL JEIfL7E RPMI1640
BRI AP0T 0,24 48 h WS 41 4 4 3T 4 1
L, BAFE (%)=(1-48 h QIR B /9] 1h IE BT ) x
100% , L5 E A 3 1K,
1.2.9 Transwell > F A& 4m feL it 45 48

BEUL 24 b WAL AN, FERmt T Ak (i JE il
() RPMI1640 17 7= 5L 5 41 i % 1 o~ 4x10° ~/mL,
B 100 pL 40fin A B2, FEMAT 10%54 10
H 1 RPMI1640 58 215773 500 pl, & 37°C 5%CO,
BT FE 36 h, BBk L= 59 5L, Ui 28 482 25
PR T R AR AT L, 4% 22 T FR B 18] 22 10 min, 0.1%45 i
Y 10 min, RG22 0 U T R 17 1H4%, B LR
PLIEEL 5 LEF  BOFME , SR s 3 1K,
1.2.10  Matrigel 4% 52 5% B 0] 2 JL 42 52 A 7

Matrigel {228/N%& )2 A 400 pL JCIiL {5 RP
MI1640 553538 2 5 700 wL A MG EE TR 2490

M, # 37°C 5% CO, ST AT /KALFAIE 2 h, HX
WY 24 h AAAE TR A0S SR T F T I i
RPMI1640 35 55 583 40 MU %% 2R 4x10° 4~/mL, HX
100 L 40 MO0 A & Matrigel B9 2%, FEMAS
10% 625 1ML T5 A RPMI1640 58451 975 500 wL, 5
IR 48 h 5, WAL RN, EE, g
o, TR SE A 3R
13 %itErk

K SPSS 16.0 A TS 204, THEEk
P AIIEL = ARifE2E (x = ) Fon, G 257K
Jei , v R (B] 1 LB AR R 17 10 R T 2 RE AR 80
J5 2508 LSD-¢ A6 56 5% 71 42 I et WM O 25 0
P < 0.05 WZERAGIT R,

2 7 R

2.1 Gankyrin 2 B 5T SR

Gankyrin siRNA HHy Gankyrin mRNA FEXTFE Ik
(0298 + 0045) KT ¥R siRNA £ (0988 + 0323) Fl
AALFEA (1029 £ 0.101), 22 A GET 7 L (F=47888,
E 1A);Gankyrin 25 FAAIXTZGAF (0132 + 0019)fIK T4}
M8 SsiRNA ZH(0.761 + 0215) HIAALFRZH (0787 + 0294),
ZRA G L(F=723076,P< 0001, 18 1B.C), XA
siRNA ZHFIRAMHZAAY Gankyrin mRNA FEFFGAZES
Wit (P> 005),
2.2 CCK-8 EHzER

YL S | Gankyrin siRNA ZH (1 41 At 3% % B i AIG
FXFHE siRNA £H (F=844.43 P < 0.001) F1 K Ab ¥ 26
(F=797.13,P < 0.001), ARALFELAFIXTHE siRNA F%
Yt 22 TG A L(F=0.05,P > 0.05, 5] 2) , 4%
R Gankyrin TS , Hep-2 JUIG5E 52 210,
2.3 ‘i AT 4R

B 36 h 5, A0 MR TR 25 S s (& 3A)
Gankyrin siRNA ZL4RAEIHT5R 4 (7.70 = 1.12)%,
B TR siRNA ZH[ (2.34 + 0.32)% | FAAEFRZH
[(1.82£029)%], ZRAGI¥EL (F=65.81,P
) < 0.001), RALFELH FIXTIE siRNA 2 2 5% 51t
2 (P> 0.05), #2278 Gankyrin 85 o] {2 #F
Hep-2 AL AY I T,
2.4 @R ik 4 R

Dt A R A G I 40 i S A 45 5 s (181 3B) , 5
Xf R siRNA #5 YL 20 [ (53.23 + 1.39)% | FI AR kb BH2H
[(51.64 + 1.43)%] ALY, Gankyrin siRNA ZH 4 g fH
WAE GL BRI (67.13 + 1.36)% 3942 (F =112.29,
PF] < 0.001); 5K (32.66 + 1.27)% | X}
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A :qRT-PCR #:M452H Gankyrin mRNA 223k 7K-; B: Western blot #:ill4%2H Gankyrin 2F 1335 7K - ; C; Gankyrin I [ 3834 E W45 R

LI, *P < 0.001(n=3),
B 1

#5448 Gankyrin BIFRiXKFE

Figure 1 Gankyrin expression level after transfection in each group
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Figure 2 Cell proliferation at different times by CCK-8

method in each group

B8 SiRNA 4 (31.17 + 2.89)% A [t , Gankyrin siR-
NA H 53 1E S WA LL I (17.44 + 3.44)% ]98
/B (F=28.62,P ¥ < 0.001),
25 mRRIRIRG KRR

Gankyrin siRNA ZH 2 ffl R 8 & & & 18 |
Gankyrin siRNA 41 48 h #155%[ (26.50 + 1.49)% | B
LA T XF IR siRNA 2 [ (50.54 + 3.45)% | FIAR AL 3
[ (4954 + 526)% ], 2R A G245 L (F =39.77,P
P < 0,001, & 4A) , A b LR FIXT R siRNA 55 e 4
2GR (P > 0.05),

A O 5 =)
— 2 = 3 .—! 101 | * _ |
2 o ———
o] Y = @ | 8
Ay ,_": . Ay ,_": e =N -en M‘ 61
_ ] o] 4
=h ‘ =4 E
S T 2l mads A— = : oyt S0 ——
10° 10' 10> 10° 10* 10° 10' 10> 10° 10* 10° 10" 10> 10° 10°
AV AV AV 0 . . .
ARAbFRLH KR siRNA 26 Gankyrin siRNA 41 1 2 3
B @ Apoptosis @ Apoptosis @ Apoptosis 801 %
1601 mDip Gl mDip Gl m Dip Gl s oGty
mDip G2 500 = Dip G2 m Dip G2 = s
] SDip S SDip S SDip S <601
5120 P 400 ip p g
E g0 £ 300 g E *
Z 80 E £ =401 —
2 2007 E = —
401 100 - &
] ; 201
0 30 60 90 120 0 30 60 90 120 150 0 30 60 90 120 150
Channels(FL-2A) Channels(FL-2A) Channels(FL-2A) 0 L
KAbHL X HE siRNA 41 Gankyrin siRNA 41 1 2 3 1 2 3

A : Gankyrin F35 T %] Hep-2 4TI T2 (05200 B: Gankyrin 335 N 8% Hep-2 40 RS20, 1. RALBAZH 2. X5 B siRNA 2H 3: Gankyrin
siRNA 41, W4, P < 0.001(n=3),
MmN AR N Gankyrin FRi1E TS Hep-2 40508 - F0 4058 HA R 400

Figure 3 The effect of down-regulated Gankyrin expression on apoptosis and cell cycle of Hep-2 cells by flow cytometry
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2.6 Transwell »F LI R

Gankyrin siRNA 221 28 f54% [ (200.00 = 10.00)

AT KT X B SIRNA 20 [ (333.33 + 20.82) 4 1 FIR

Lﬁzﬂ[@ss.oo + 15.00) 1], 2R A% IT#E X
(F=83.62,P ] < 0.01, K 4B), %5HREH] Gankyrin
T UHREM ] Hep-2 Z0MLAIERS, A Ab BHAH A X R
siRNA §5 34y éﬂiﬁzﬁi’a%fj’ﬁfr%ixu’ > 0.05),
2.7 Matrigel 42 & £ 34 R

Gankyrin siRNA 2  ARALPRZ FIXTHE siRNA 21
)20 B 2 R 43 10 (265.00 + 15.00) 4, (283.33 +
15.28)1 . (285.00 + 18.03)>, Gankyrin siRNA 41F
VI AU N T AR, H2ERTG0HE X

A ARAbFRL KR siRNA 26

Oh

24 h

48 h

X HE SIRNA £

A SRR SR AN M R 45 R B A4 48 h G 385 B Transwell 4HIIERS 929025 2RI S5 24 (

(F=142,P > 0.05, K 4C), F B Gankyrin T ¥ X}
Hep-2 4iIfZ78RE 1 JC B &5
2.8 p53 & @ RiEMeM LR
Gankyrin siRNA 2l p53 & FIAH X ik & (0.660

+ 0.071) = T X R siRNA £ (0.201 + 0.043) fllK 4k
FEL (0.172 + 0.040) , 22 A G L (F=80.697, P
) < 0.001, 1 5) X} FE siIRNA £ 1A AL B[R] 22 5+
Tegiit2EE (P > 0.05),

3 3t i

Gankyrin 57 % SRR, I8 12—
R 2 15 R R (RSP N TR (i SR

Gankyrin siRNA £

Gankyrin siRNA 41 4007
; -1 1
— —
PN S R
2 B ?’ 2
AT

G@\ﬁ"‘o

ZE Y x100) ; C:Matrigel 2723

IO R ZE R (45 R Y 0, x100) . PHALLEES, "P < 0.01,"*P < 0.001(n=3),
B4 XR#H Y Transwell AT L0 K Matrigel 222316 4

Figure 4 Resulfs of wound healing assay, transwell assay and Matrlgel assay
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Figure 5 p53 protein level was detected by Western blot
in each group

() 2 25 5, W45 200 1 B8 0 7 A AR L 1% 400 i A=
ArG s, A Gankyrin & 7 LU S A1
RIS ARG 2L A B Gankyrin 5 Z2 B PE b
AR R R AT B AT RTINS o
Gankyrin 85 [ 3% 35 7K - 76 W 8 g 4 21 rh g 25 T 5
(FEA ), &l ARG Gankyrin ZEA R b
TEANMLAE D) A AT e e, X TR R 12
6 HUE AR A EEAE

Ortiz 255 1 T I8 £ 488 4 L Gankyrin #Y
Rk, R EE RN R FERE ) MR ZR e 114 3%
FN ] ; Tang ZFOBFFE R Y], W] Gankyrin (1) 3K
REREAM GRS N 25 968 A0 191G 58 ; Zhang 5578+
BRI AT WA B A SIS, AR
FI siRNA 40 £ AR (8 Mg 8% 9 Hep-2 40 i P 19
Gankyrin 2235 NI, #8915 Gankyrin JE K X Hep-2 4l
MLAE WA AT N RS, i CCK-8 | 40 MRl R 45 4
SCHG Transwell SCHHESE, T 18 Gankyrin 5 , Hep-2
0 i A B ST AR RE X W IR A2 B 258 5 b
IR R A —F, WY ARSI 20 A T
Y1 SR 25 SR 7 Hep-2 4HAEREREE G1 3114 L)
TFEn S WL IREAT A0 T R Matrigel f
2 R 2R RE ) R U

W5 R B, Gankyrin 3238 i p53 1 Rb B4~
0957 5 DL 52 ) 200 B ) B AR T ) DA TR 4 20 et
HaBE 31 Higashitsuji 6245 ), Gankyrin 13 F 3k 0]
fEE Mdm2 X p53 vz R AUKEME , 38 5 vETE Y ps53
P fefi 20 B o B 3 5 S iR A T B, pS3 & —

LR E S =TI = NI ) e v ] O S I
A0 3 200 L 0 5 i I 0 200 N U T e e o 4 i
BB, Qiu AFENKE p53 A L A i i S B AR
A p53 R e A MR Hep-2 A, i HEH
11 T W S5 T R Y L, DAL A SRR R, A
i 58 & B, Gankyrin & 8 J5 , Hep-2 4f }d 1 (%) p53
AR S RO, X S A0 G1 R Ay 4
LR T LG A SE IR S5 RIS, SRR RSN
£ Gankyrin A fgid it 2 518797 p53 X —iR K5
W Wk 8 9 2000 JHL ) 34 5, TR 42 7R Gankyrin W
T s B DRIVR YT T R WA T . AR S e Rl
HE LRI AR, Gankyrin B3R AL I8 3 AL 52 e 5
fife 9 A0 B P M LR W2 AT R, i — 2D IF S LA AL
il B A BY F Gankyrin 7€ MZ 8% 8 19 1297 v & ¥ 4E
s

25 LR, DUER Gankyrin J PRI ] 100 ] M 4 925 21
JHL ) S8 FE AT RS | 75 20 O T A S A Y
A%, Gankyrin J PR 7E MBI A h K 4506 Z R0 W)
FAVERT, W] BE AR M S T A 1 BE PNRY RS A
[BE k]
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