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MZ : HEY AR miR—106a 3 R IF £ B MG £ KFra. Fik L3 SPF & BALB/c ) RAEH 5=
Whdh, B SKOV3 97 5 am i iz RO T A 7 LB AHBARA, AL RN A Z G xR, Mk
SR, miR—106a #FHI 4L, 5 F) 0 R Al ) 69 5 e X ) | A Dbt B 7 69 £ 49X A L A miR—106a 47
) oY 5 J XA AT TR, TR T UG 23 02 A ARG AR BAS LG F PTEN 12 5 @85 T Rk 2,
ZR TS 10, 20, 304240 d B, TEXEA, PR, miR—106a #5202 8] G AR ARG b i £ A
St FFENL (P <0.05), B4R RE &6 £ F A7 %3 2 F 5L (P <0.05), 4005 6t E) A4 ey b
EZRAGTFEL (P<0.05); FHE 40 d B, miR—106a #76] 280> AP 20228 F PTEN #9 mRNA &34 & T
G AR Ae MR B2, PI3K, AKT. CyclinD1, Survivin, MMP-2, MMP-9, VEGF # mRNA % i {&
TG RAA AT A, F518 miR—106a x5/ FIP LR A AL 09 £ R B AIpH4E A, 5% PTEN /253
F 52 miR—106a #7475 £ K 69 5-F L)
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Effect of intratumoral injection of miR-106a inhibitor on tumor
growth of ovarian cancer xenografts in mice

Zhi-hui Cai', Peng Li’, Yi-juan Liang', Jun-rong Shi', Yuan-yuan Su', Dan Xie', Jing-fang Liu’
(1. Department of Gynecology, 2. Department of Ultrosonography, Affiliated Hospital of Hebei
University, Baoding, Hebei 071030, China; 3. Department of Ultrasonography,
Baoding No. 1 Hospital, Baoding, Hebei 071000, China)

Abstract: Objective To study the effect of intratumoral injection of miR-106a inhibitor on tumor growth
of ovarian cancer xenografts in mice. Methods SPF BALB/c mice were selected as the experimental animal,
then ovarian cancer xenograft model was made by injection of ovarian cancer SKOV3 cells into nude mice. The
model mice were randomly divided into a blank control group, a negative control group and a miR-106 inhibition
group, intervented respectively by transfection of reagent containing no inhibitor, transfection of reagent containing
negative control inhibitors and transfection of reagent containing miR-106a inhibitor. Before and after intervention,
the xenograft volume and expressions of PTEN signaling molecules in the xenografts were measured. Results On
the 10th, 20th, 30th and 40th d after intervention, there were significant differences in the tumor volume among
the 3 groups (P < 0.05), and there were significant differences in the tumor volume at different time points in each
group (P < 0.05). The change trends of the tumor volume with time had statistical differences among the 3 groups
(P < 0.05). On the 40th d after intervention, PTEN mRNA expression level of the miR-106a inhibition group was
significantly higher than that of the blank control group and the negative control group (P < 0.05), while the mRNA
expression levels of PI3K, AKT, Cyclin D1, Survivin, MMP-2, MMP-9 and VEGF were significantly lower than
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those of the blank control group and the negative control group (P < 0.05). Conclusions Intratumoral injection of

miR-106a inhibitor has inhibitory effect on tumor growth of ovarian cancer xenografts in mice, and the enhancement

of PTEN signaling pathway is the molecular mechanism of tumor growth inhibition by miR-106a inhibitor.

Keywords: ovarian cancer; miR-106a; PTEN; proliferation; invasion; angiogenesis

PSR Lo AR Bl R G UL R, Y
8RR MBGET R . IS AN | (REERE T
A, HLH AT B 6T 50 SR A 1 259 S o
BB DU EEREE . Bk, SR
TRYT I O R B SR SR TS B B AN L
/N RNA ( MicroRNA, miRNA ) 2—JSTEAH L N K 4%
2R A E AR GRS/ N+ RNA, RERS T o i
DAL %) 2 Sy RN RHE S AR D52 i A R 389 L AR 28 Ml 4
k. miRNA-106a ( miR-106a ) JEUT4EK & M A H A
JrfE BE N RFPERY miRNA, BRSS9 98 40 B 9 22
P L R G 0k . MR 1) A FLR T R v
miR—106a (145 & 35 2390 ] 400 98 55 DAL A 2 38 5139 i Jd
YRR GEAE Y 2E T Y TR FSEHRIE, miR-106a
XFOE S AN R RS A . RZFEEARIHER Y, A
KT miR-106a X 41 ML ER S5 1 T 145 . 122215
M oA B . ASBI SR 2 /N BROW S A AR R A O 43
BHEE N TEST miR—106a i B S8 B AR R A K 52

1 MRS

AR S
SKOV3 P 98 4l bk A v R e 1 T 40
JE, RPMI 1640 S5 7R3 i ZF 005 . JBesk F B I A
I+ ¥ Hyclone 2 ], Lipofectamine ™2000 ) A I
Invitrogen 23 F), miR—106a I . BAHXTHR A1)
REEEA TSR, SPF 2% BALB/c /NRUIASE A AL 5T 4E
ARSI HAA R A F, RNA #if2ali &, B
#M DNA ( complementary DNA, ¢cDNA ) SE—BE A A
S OEE R G W EE SOV (gRT-PCR ) 15057 &1
HALE R AW A
1.2 SKBAHE
121 PRI RBAMBEA G F ) BEFE SKOV-3
A, 1 0.125% WBREE FIBHE ALIZ 1R, LIS Hib
TP KR SKOV-3 40f, 2.0 05 FHICiE H 57
BT BT B E 1 x 1074 /ml, B 0.5 ml 4
MUASBOT AT B SRS, S0 A /N B AR s
SMUL, TS 7 o R AR, DU AR 3 ~ 4 mm
FUWT AR S R 2, TR S 2R S

1.1

122 SPEBAMA DRl TR BENEER
FEJR/NER, BEALST A ZS FIXT R, BAPEXTHEZE . miR-
106a #HIAL, R4 8 H, THik « Oz FIXTEA -
JEMNTEST 100 w1 A 3HER7K 5 3 1 Lipofectamine ™ 2000
AR A ; QBFHEXTIRAL - NS 95 Wl Ak
K. S ol RE X BRI 5] L 3 w1 Lipofectamine ™ 2000
RAPESW ; @ miR-106a M4« FEREES 951l
AR K 5 1 miR-106 k. 3 w1 Lipofectamine ™
2000 XA RS W . BERG 4 d TR 1k, bR
JRU 2 e ) e KRR i KA AR, DL 0.5 x Rk
7 ox KB x S RBARTH A MR AR
1.23 A FE mRNA &Z&x e THJESE 40 XK,
I ek g AR FRUJS AR B /DN B, e ) A 300 B A R 4 4
Jei 2R F RNA il 120590 070 B 20 2P A9 S RNA, T
Jii R FH 30 7 5% 3R] & FF RNA 36 4% 5 2 ¢DNA ;B
cDNA ¥t 7 3 47 qRT-PCR " 54, 3 3 9" 58 A 55
10 55 Y o A e 2 1% B2 2 i A o 07 1 [) U 1 5 1
( phosphatase and tensin homologue deleted on chromosome
10, PTEN ). #§ JI Bt UL % 3 3 /i ( phosphatidylinositol
3 kinase, PI3K ), & FH # i B ( protein kinase B, PKB/
AKT) i A J5 32 14 D1( CyelinD1 ) AEFEZ( Survivin ),
FE 42 )@ B F I 2 ( matrix metalloproteinase—2, MMP—
2). MMP-9. I N E KT (vascular endothelial
growth factor, VEGF ), B - AlshiEH (B —actin), LA B -
actin A P 2 & 11 % PTEN, PI3K, AKT. CyclinDI,
Survivin, MMP-2, MMP-9. VEGF /) mRNA &ik,
FitFEFH*
BE AT R SPSS 21.0 Gt 44, TR ORI
BE = bRifE2E (xxs) 2w, 3 AIHCEBCR T 25 50HT
PR LR ] LSD—t K, Z2 B[R] Y LR H 42
IR 225001, P <0.05 WERAGITFE L,

R

BRI IER
23 AXT A . BAPEXT R4 . miR-106a #7741 T
WiET. FHG 10, 20, 30 F140 d WA AR L4,

1.3

2

2.1
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rp E B R 2R AR 08 %

K EE MR 22080, 4558 . OHAMEAE. 4H (P <0.05), PI3K. AKT AY mRNA 5K T2 Xt
BAPEXT BB ZH . miR—106a $ 40 2 [A] AR (AR AR AT 22 BRADRIRIPEXTREZH (P <0.05), W3 2.
% (F=17.685, P=0.000); QEHANARMELLNE 03 pmEAHESERTESFHESR

ARBUT 2253 (F=13.489, P=0.000) s @ AU IR FBUR 40 d i, 23 (IXFRLL, BIPERTERLL . miR-
UL 25 (F=16.328, P =0.000), W3 1. 106a 111 i1 41 & 4% 9% /I BB RE 40 0 CyelinD1
2.2 BMBALRH PTEN, PI3K. AKT HIFRIX Survivin, MMP-2, MMP-9, VEGF FikM4rinF .

THT 40 d B, 25 (A0 IRZH . BIMEXTIEZE . miR—-  miR—106a MHIZH/NE M ZHZ CyelinD1 ., Survivin,
106a 11 il 20 % 988 /0N BB 8 41 40 b PTEN ., PI3K.,  MMP-2, MMP-9, VEGF iy mRNA 2 ik % F 25 (4 X
AKT KB /HTUTT : miR-106a PIHIAL/NEMIRA  BRARIBIMXT IR (P <0.05). W3 3.
AUft PTEN ) mRNA 23515 45 PO BRI PR X |

®1 3EBEENRBEERNELER (n=8, mm’, xzs)

miR-106a #7120 5.90 +0.82 46.97+6.94"7 92524102577 135.65£17.857 VY7 18842 £22.46" 7YV

BT 20 5.98+0.91 115.14 + 18.02" 227.14 £39.24"" 390.15 +45.61"" 629.14 +81.25""

25 IV AL 5.92+0.78 114.52 +16.79" 225.96 +37.82"" 387.87 +42.62"" 624.51 +78.78""
1) SasEx A E, P<0.05; 2) SEAMEXTBA A, P<0.05; 3) 5THATILEL, P<0.05; 4) 5FHE 10d He#, P<0.05; 5)

H5FHiG 20d Hle#, P<0.05; 6) 515 30d b, P <0.05
=2 J3EREE/NRMEESLAS PTEN, PI3K, AKTHIRIE (n=8, x+s)

miR-106a #1120 2.65+0.39' 0.38 £ 0.09' 0.41 +0.08'
[Eleay; el 1.05+0.14 1.06 +0.17 1.02+0.15
25 0 HEZH 1.00+0.16 1.00 +0.12 1.00+0.18
FlE 23.951 20.285 12.582
PE 0.000 0.000 0.002

TE: + SHIEX IR RIS X R L EE, P <0.05

®3 SEABEBNRMBALATESERTHRSFHRE (n=8, xzs)

miR-106a #1241 0.35 = 0.08' 0.32 +0.06' 0.39 + 0.06' 0.28 +0.05' 0.23 +0.04'
B 2 0.98 £0.14 1.03£0.15 1.05+0.16 1.07 +0.12 0.97 +0.16
75 O] A 1.00 +0.15 1.00 +0.18 1.00+0.14 1.00 £0.17 1.00+0.15
F{g 18.352 21.348 16.843 28.682 22.155
PH 0.000 0.000 0.000 0.000 0.000

W 7 XS R NS (R R LA, P <0.05

3 itit W& ffe i A i mRNA BH% . miR-106a J2 HAT 50 5k A

SR R FATOIRE . R bges TR miRNA, QAT MBI, mik-106a 7
VT IR SURE IR (1 25 . miRNA R4S R R Ty T DAL R T B A S 2
—REA T AP H AN T ORNA, e EAOAEY, ES AT ) | (2R S )
5 S HUE mRNA (9 3'- JEBIFXAE A IR mRNA M6, (6 9202 ¥ DFIE R, miR—106a % 5
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TR AR MG B . (R B PR E ], HECT
miR-106a X} B HLI58 41 21 A K052 oK DL AR 3E . AR AT
¢ LAGE SLRE RS AR /N BRUVE R e X 4, iAo yR N R A
miR-106a 177 K5 HT B8 S0 2H 2L miR-106a Y 2E
YiEVE R, Rt R 22 B A KB LA TR, 25
R - THUS 10, 20, 30 140 d B, miR-106a 1
ZH ARSI /)N BRI A BRI IR 23 % BRZE A Pt
WEZH . X156 miR—106a 107770 Xt B L9 R AR 90 Y
AR BAMHIER.

miRNA & #5742 W) A F 32 MO T % #5632
TRAYHR R, miR—106a 16385 R A1 & AR 1k
bR R B HEVE B 2R e g TR L B
) Zeik B SE Ml /E . PTEN JEPR 2 A N S22
ML Z —, W2 %] miR-106a J875 (IR 2
— "7 PTEN SEH T4t (19 25 (1 RE A% 2 40 M 9 19 56 —
{5 PIP3 I 22 3'— iR, HEIMISZmT il PI3K/AKT {5
Sl A o FEONELE G & AR AR R R R, PTEN
By FE IR, RFEIKH PTEN £33 i PI3K/AKT #4075
FEOEUEANA A . AR A A o Sl TS A
Je 44U PTEN/PI3K/AKT 93235 A1, miR-106a 11
I 2H /)N BRI 3 41 20 e PTEN 1) mRNA #3555 T25 1

Sof HEZH FEAPEXTREZ , PI3K. AKT i mRNA Fk{K T
75 FON HEZL TR X B 2H . 33Xt 15 B miR-106a RES

B P SRS PTEN (93635, 17 miR-106a
BEASH N PTEN B3R IF4MH| PI3K/AKT AU o
PTEN 842 5 PI3K/AKT {5538 & B A T2 1
VRN, AEAIGTE . =228 IR E SR
R Z BNZ MG Sl R A . PIBK AR LS BE
I YNSRI 4, 5— —BERRELE H PI3P, J5&
REAEff AKT & AR IR ZFIg5 . 228, m
R AEA AL 19335 ™. CyelinD1 Fl Survivin /2
ZH) AKT JEFE G R A OCIE R, A& BES S CDK4,
CDK6 JE i A sk 4 i 1, 5 & Reig i 2
i Caspase ST I 4 T 5 MMP-2 Al MMP-9
J& MMPs 5525 AKT JEE RSB, RENEE I A
YA (1 7 AL AN IAZ 2 5 VEGF 232 5] AKT
PP IS T A A LR, 2 H AT R i S R A

FHEGR AL o AP AT AR L 2 |
WHIGE . 1RZE . BT A A DGOSR Y R T
miR—106a F I ZH /NP 2 2R vp CyclinD1. Survivin,
MMP-2, MMP-9, VEGF [ mRNA 5K F 25 {1 X%
HE B X B2 . 1P miR—106a X B HL58 4141
CyclinD1, Survivin, MMP-2, MMP-9, VEGF ) #ik
EATVER, 406 miR-106a fEGLH/ DAY | (278
A58 R A DGR PR A 238

25 LR , miR-106a X BP S 4 4L PTEN/PI3K/
AKT 3 g% EA R 85 AE AT 5 988 TS miR-106a 1)
il 7 BB A% 38 1 1Y 5 PTEN {5538 B 0 9 S5 A AE
Jea /R R A K

2 % X Wk
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