- 918 - FAETEALAMEL 235 2016 4E 9 HEE 15 %5 9 1 Chin J Dig Surg, September 2016, Vol. 15,No. 9

i
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FE L RNA-21 fie 1t 185 7 40 i
2R HE A R A

TE H® NEH 2K KRk ik ER

(HZE)] B8 VS AME 5 081 8 1/2 (ERK1/2) J 8 IS B (Ak) {5538 B 757 RNA-21
(miR-21) i A IR B T ER .. A RAISERAT k. o557 I i 20 s QBCI39
A, 38 A E A B JE C )T 4 \miR-21 mimics Fl miR-21 inhibitor 35 44 2 40 g i, K A0 532 4 41 : cell
: ASRAER AN, 21-NC 4 F Y TP 41, 21-M 4 5 %% miR-21 mimics,21-1 41 : §% 4 miR-21 inhibitor,
SAEL21-M 41— 254K 2 4, 43 B 20 wmol/L LY294002 110 wmol/L U0126 4b¥H 48 h, ¥ 54k
SRS, KGR : (1) RT-gPCR Kl miR-21 76 & A I AN P 13835 . (2) Werstern blot Al 45 41 IHAE
SRR MER 10 S YL A BR 2R (14 7K g [R) PR M B R G ( PTEN) (ERK &z Akt 25 T AARXT Rk i (3) RIJRSEI0 K
W25 ZHRRAE s A ME RS BE ST o (4) Transwell SOG4 41 AR A5 96 40 MO 78 SR 228 T U sg . IES 01
FTTHEOR LA & =5 FOR, A YR ECR T ¢ R85, 22 20 BRI ACR T Uy 22 43, 4 ) 0 4 LE 28R T
Bonferroni 6155 , 55 &0 B4 R I Z M & 7 225007, 58 (1) miR-21 7£ cell 41 21-NC 4] .21-M 4] &
21-1 41 A 2235 543 512 1. 010 £0. 010,0. 980 +0. 050 4. 900 = 0. 350.0. 260 +0.010,4 41 Lb#r, % H
BEHIT#E N (F=78.23,P <0.05), 21-NC 4 miR-21 Fik/3 315 cell 4 LLEL, 252 B TCGI24T L (P >
0.05) ; 21-M 2 miR-21 FEiREL cell 4G, 21-1 ZHEE cell L2, 21-M 20 21-1 245 345 cell 4 LR, 2%
SYHEGITHERE (P <0.05), (2)cell 41.21-NC 41 21-M 41 .21-1 414048 PTEN & (A X 3 18 & 40 0k
0.360 0. 020 .0. 400 0. 030 .0. 140 £0. 010.0. 680 = 0. 110, ERK & (4 A0 Xt 2 35 543 314 0. 045 0. 126 .
0. 470 £0. 140 ,0. 460 =0. 060 0. 440 +0. 110, p-ERK & [ A X} 35 5437 24 0. 310 £0. 020 ,0. 380 + 0. 040 ,
0.590 0. 060.0. 160 + 0. 010, Akt £ [ A % 335 5 4371 24 0. 400 +0.010,0. 390 +0.080,0.410 = 0.090,
0.380 0. 070, p-Akt 28 [ AHXF F ik 14 5k 0. 440 £0. 110.,0. 510 0. 120,0. 980 = 0. 150.0. 190 = 0. 010,
4 24l PTEN  p-ERK ,p-Akt & FAHX FiE L, Z 5 WA G L (F =10.23,12.78,18.11,P <
0.05),5 cell 404 ,21-NC 41 PTEN .ERK . p-ERK , Akt . p-Akt 53k, Z R ¥ TG 2275 L (P >0.05) ; 1
21-M 2405 cell 4 b4, PTEN 353 /0, p-ERK Hl p-Akt LRGN, 2R A HA G2 L (P <0.05) ;21-1
415 cell 21 L, PTEN R340, 1fii p-ERK Fl p-Akt KKK, 22 7 A G iH 28 L (P <0.05), (3) cell
24 21-M 20 \miR-21 + LY294002 4 .miR-21 + U0126 ZH 41 if 6 ~48 h =R R AL Ky 12. 0% +3.0% ~
23.0%+5.0% ,21.0% +4.0% ~43.0% +7.0% ,6.0% + 1. 0% ~ 18. 0% + 4. 0% ,9. 0% + 2. 0% ~ 26. 0% +
6.0% o 5 cell ZHL04L,21-M A AT RS BE ) 45 B (R SSE RS 3R 00 i, AL B R R b A L ik, 2 RA Sit
2 Y (F=16.23,P <0.05) , miR-21 +LY294002 4] .miR-21 + U0126 Z43T-# %45 21-M 41 F 4,3 41T %
FAPIE, ZFH RIS E L (F =25.21,P <0.05) ,3 4138 AR a3 5 af 28 B0, B Gt
BN (F=35.31,P<0.05), (4)cell 41 .21-M 21 .miR-21 + LY294002 £ .miR-21 + U0126 4 iT-%% 40 fL 504>
Wk (198 £32) 4~ (248 £39) 4~ (187 £23) 4~ (174 £28) 4,4 4l [L4s, R H Giil263 L (F =8.48,P <
0.05):21-M 405 cell AL, ZRALG 2 X (1=4.13,P <0.05) ; miR-21 + LY294002 41 .miR-21 +
U0126 1T RS A AICEL 21-M 241 N RE,3 AR, ZF A FHITF R L (F=21.98,P <0.05), cell 4.21-M
2 omiR-21 + LY294002 2 \miR-21 + U0126 {722 4 MU 453 7] 2 (102 +£22) 4~ (211 +£36) 4~ (55 +9) 4~
(67 +13) 4,4 AW, ZRAGITFEL(F=11.32,P <0.05) ;21-M 415 cell HLLE, ZRAGRIHEX
(t=6.67,P<0.05) ;miR-21 + LY294002 4] .miR-21 + U0126 ZH {272 M M Bk 21-M 41 F &, 3 4 i, 25
FHil#E X (F=36.23,P<0.05), &i® ERK K Akt 5 5E#S5 T miR-21 {¢3F 0% x4l i 1= 58
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[ Abstract] Objective To observe the effects of extracellular signal-regulated kinase (ERK)1/2 and protein
kinase B (Akt) signal pathway in cholangiocarcinoma cells invasion and migration promoted by microRNA-21( miR-
21). Methods The experimental study was adopeted. QBC939 cholangiocarcinoma cells were cultured in vitro,
through constructing and synthesizing unrelated sequence, miR-21 mimics and miR-21 inhibitor which were
transfected into cells, and these cells were allocated into 4 groups, including growing naturally cells in the cell
group, cells transfected by unrelated sequence in the 21-NC group,cells transfected by miR-21 mimics in the 21-M
group and cells transfected by miR-21 inhibitor in the 21-I group. Besides, cells in the 21-M group were allocated
again into the 2 groups, 20 pmol/L LY294002 and 10pwmol/L U0126 were respectively added in order to dispose 48
hours for follow-up experiments. Indicatiors of the test: (1) real-time quantitative polymerase chain reaction ( RT-
qPCR) was used to detect the expression of miR-21 in each group of cholangiocarcinoma cells. (2) Werstern blot
was performed to detect the relative expressions of PTEN, ERK and Akt proteins in each group of cholangiocarcinoma
cells. (3) Scarification assay was executed to test the migration of each group of cholangiocarcinoma cells. Transwell
experiment was conducted to examine the migration and invasion of each group of cholangiocarcinoma cells. The
measurement data with normal distribution were presented by x £5. The means of the 2 groups were compared by the
t test. The means among groups were compared by the ANOVA, and pairwise comparison was analyzed by the
Bonferroni test. The repeated measurement data were analyzed by the repeated measures ANOVA. Results (1)
The relative expression of miR-21 in the cell group, 21-NC group, 21-M group and 21-1 group were 1. 010 0. 010,
0.980 £0. 050, 4.900 0. 350 and 0.260 +0.010, respectively, with a statistically significant difference among
the 4 groups (F =78.23, P<0.05), with no statistically significant difference between the 21-NC group and cell
group (P >0.05). There was increased expression between the 21-M group and cell group, decreased expression
between the 21-1 group and cell group and significant difference between 21-M group or 21-I group and cell group
(P<0.05). (2) The relative expressions of PTEN, ERK, p-ERK, Akt and p-Akt proteins in the cell group, 21-
NC group, 21-M group and 21-1 group were 0. 360 +0. 020, 0. 400 +0. 030, 0. 140 £0. 010, 0. 680 +0. 110 and
0.045 +0. 126, 0.470 0. 140, 0.460 +0. 060, 0.440 =0. 110 and 0.310 =0. 020, 0.380 +0. 040, 0.590 +
0.060, 0.160 +0.010 and 0. 400 +0. 010, 0.390 +0. 080, 0. 410 £0. 090, 0. 380 £0. 070 and 0. 440 +0. 110,
0.510 £0. 120, 0. 980 +0. 150, 0. 190 £ 0. 010, respectively, showing statistically significant differences among
the 4 groups (F =10.23, 12.78, 18.11, P <0.05). There was no significant difference in the relative
expressions of PTEN, ERK, p-ERK , Akt and p-Akt proteins between the cell group and 21-NC group (P >0.05).
Compared with cell group, there was decreased PTEN expression and increased p-ERK and p-Akt expressions in
the 21-M group, showing statistically significant differences (P <0.05). Compared with cell group, there was
increased PTEN expression and decreased p-ERK and p-Akt expressions in the 21-I group, showing statistically
significant differences (P <0.05). (3) The change of migration rate of cells from 6 hours to 48 hours were from
12.0% +3.0% to 23.0% +=5. 0% in the cell group, from 21.0% +4.0% to 43.0% +7.0% in the 21-M group,
from 6. 0% +1.0% to 18.0% +4.0% in the miR-21 + LY294002 group and from 9.0% +2.0% to 26.0% =
6.0% in the miR-21 + U0126 group, respectively. The migration rate of cells in the 21-M group at each time
point was higher than that in the cell group (F =16.23, P <0.05). The migration rate of cells in the miR-21 +
LY294002 group and miR-21 + U0126 group were lower than that in the 21-M group (F =25.21, P <0.05), and
there was the interaction effects between the change of migration rate of cells of the 3 groups and time, with a
statistically significant difference (F =35.31, P <0.05). (4) The numbers of migration cells in the cell group,
21-M group, miR-21 + LY294002 group and miR-21 + U0126 group were 198 £32, 248 +39, 187 +23 and 174 +
28, respectively, with a statistically significant difference among the 4 groups (F =8.48, P <0.05) and between
the 21-M group and cell group (1 =4.13, P <0.05). Compared with the 21-M group, the numbers of migration
cells in the miR-21 + LY294002 group and miR-21 + U0126 group were decreased (F =21.98, P <0.05). The
numbers of invasion cells in the cell group, 21-M group, miR-21 + LY294002 group and miR-21 + U0126 group
were 102 £22, 211 £36, 55 £9 and 67 + 13, respectively, showing a statistically significant difference among the
4 groups (F=11.32, P <0.05) and between the 21-M group and cell group (z=6.67, P <0.05). Compared
with the 21-M group, the numbers of invasion cells in the miR-21 + LY294002 group and miR-21 + U0126 group
were decreased (F =36.23, P<0.05). Conclusion ERK and Akt signal pathway participate in the cholangio-

- 919 -



- 920 - FAETEALAMEL 235 2016 4E 9 HEE 15 %5 9 1 Chin J Dig Surg, September 2016, Vol. 15,No. 9

carcinoma cells invasion and migration promoted by miR-21, PTEN could mediate the process of promoting

cholangiocarcinoma cells invasion and migration through ERK and Akt signal pathway promoted by miR-21.
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p Sy TRAN N R e O B el E R e e E SN HE |3
g RNA, H AT miRNA K HCR I 9 422 55 DR A0 4 ¢
IR E R ENIMI . C A RIS RSk
M AMME 5 U8 T B ( extracellular signal-regulated
kinase , ERK) 1/2 K i Jig Ik LA 3-0c it/ 26 (1 1 B
( phosphoinositide-3-kinase-protein kinase B, PI3K-Akt )
F T PR TE Z R MR R 2R S R b R
TR o S BARTII BT FE 45 R B miR-21 figfE
HEARER A () 1R 22 5 e R 0 AT B ZE IR ERK
Fo Akt {5 53 B AE miR-21 W A AR 22 5
R HIE

1 #MR5FZE

RINSEIRBT 7%
L1

NHHAE g QBCI39 21 i ih 5¢ 46 = AL AU PR AT,
DMEM- S s 7% 56 6 40 103 | 46 % 2 W B 26
Hyclone /A 5], JG% F51 ,miR-21 mimics & miR-21
inhibitor py # [ ] JH £ 18 A= M) R A BR 2 w3 43,
mimics [ 51}y 8-UAGCUUAUCAGACUGAUGUUGA-29,
inhibitor Sy H 5 [m] HAMNF51] . Opti-MEM $55: 5604 5
K Gibeo 23w] , Wil il SE 00 & R A 6 SO
(PCR) it # & % Lipofectamine™ RNAIMAX Il [ 3£
[E Invitrogen 2\ 7], Transwell /NZE W B 3£ [# BD 4%
Al , ERK Akt —4i0ly 5 9 [E Abcam 24 7], %3 10 5
o A Bl 2K 1) 7k g () 5 1 95 R 1 ( phosphatase and
tensin hmmlogydeleted on ten, PTEN) B2 {1k 2 Hu 7p
{55 877 1% B ( phospho-extracellular signal-regulated
kinase, p-ERK) . # fig fk &5 H 4 i ( phosphorylated
protein kinase B,p-Akt) —37 M H 32 [# Cell Signaling
Technology 23 H], —Hi ¥ 9 40 B 1eG, W A 3£
Southern Biotech 2 7], Akt 1@ % BH W57 LY294002
W22 34 5016 Ak 2 H i ( mitogen-actiuated protein
kimase , MAPK ) [JHI;7) U0126 #J) H 35 E Sigma /3 F)

1.2 ik

1.2. 1 2085 5% K 4y 46 QBCO39 40 il #2 F T
DMEM = 4 55 95 3, T 10% fif 248 M7 K § 4 2
2, T 37 C.5% CO, (WAL R T EFRAEN
WL R B IR, 40 5% Y R A Lipofectamine™
RNAIMAX %% B¢ 3507, 73 591 e e 6 5K 7 4] L miR-21
mimics 1 miR-21 inhibitor, 3¢ & & 50 nmol/L, #&
RS RG] A5, K A 3 o 4 41 s cell 4H: B AR
KA, 21-NC 41 % 32 o oC ¥ 41, 21-M 4 . e e
miR-21 mimics,21-1 20 : %YL miR-21 inhibitor, % HL
21-M A gt —2 500 2 4, 35 IA 20 wmol /1L
LY294002 ( miR-21 + LY294002 24 ) A1 10 wmol/L
U0126(miR-21 +U0126 21 ) 4L ¥ 48 h, ] T f5 £E 5L
50, G DN 41 i P ST AL R 2R S

1.2.2 RT-qPCR &M . 5 44 J5 36 h, 4 cell 41,
21-NC 41 21-M 21 \21-1 24 40 g, iz ] Trizol 12 4 HX
Ak RINA JEAG DN HCA0 B2 A58 B, 4 B0 53t S PCR
PR G U B S A R N SR, AT I B
¢DNA K PCR 41, U6 1E A6 01 miR-21 fy N 2 B
B (1) o Primer 5.0 B R BCHS1¥), ROW A &
50 CRE3h 2 min,95 C AR 2 min,95 °C AR P
15 5,60 CIB K AEf 32 s, B 40 DMEH . R
[l ABI 7500 #1556 520 5 ft PCR AL HEAT AR, IF
% 7500 Sequence Detection System 43744, Fif5
Bl et WS RN — b B, sE af 2722 0T
B, HbRHE R 0K 25 S AR R | #0R o

&1 RT-gPCR 1y H AN KA SN E IS4
RS 5IEs
hsa-miR-21-F 5'-ACACTCCAGCTGGGTAGCTTATCAGACTGATG-3’
hsa-miR-21-R  5'-CTCAACTGGTGTCGTGGA-3’
U6-F 5'-CTCGCTTCGGCAGCACA-3!
U6-R 5'-AACGCTTCACGAATTTGCGT-3

1.2.3 Werstern blot %] ; $2 B cell 2 .21-NC 2H .
21-M 20 21-T 2 200 M 2 1, — nde bl T PR 00 2 1 9k
J& 8 S M R AT SR N M T M R T R Uk (SDS-
PAGE) ,JF 5% MM LT AR M b 5% AR Ui
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W AR E A 2 b, in A —#HT (PTEN \ERK , p-ERK |
Akt p-Akt) ,4 °C W 3 7% J5 AT TBST PEJEE, in A —
PrERN 2 h, ECL £, X 4 /il A 552, K%
A3 ATASCIN A AT I E AL, 0075 1 (L o A1 S ik 3
HRIk,
1.2.4 QPR : Hid 5 27 6 fLRE 545
2%, cell ZHAHME .21-M ZH 400 Sz miR-21 + LY294002
AN miR-21 + U0126 4 41 i 43 73 45 7 T 6 FLAR A
(Rl 1 x10°) , 28 Z A5 At 3k T 6 FLARRE
AR, PBS ¥ 3 I, Jo I i R 9 50 pas 5% . 40 ]
T0.6 .24 48 h I ] SUBRAFEAA IR, B8 A HLEF R
WHATAHT TR R, T = (1A E] 5
IEEES/0 h (R ES) x100%
1.2.5 Transwell 3255 BU cell 21 .21-M ZH 40 Jitd M
miR-21 + LY294002 20 #l miR-21 + U0126 £H 41 ifs 1%
77,48 h JG R4, T Transwell /NE48 1: 8 Matrigel
52 80 L, ¥ 1 x 10 ANZH 4R, 3% 100 L T i
G, FEMATE 2RI, HE 24 h 54
L EEWAIM, 4% Z2 R P EE R E 15 min, 45 5 5
et 10 min, 200 %5 B8 T AL, 45K R ] 43
FJE R 2325 HL S ASBEHLILES #1740 BT BB
ZE5) 8 pm GUFL A AHIIEL, BOHIE, IR Z2 41 I Y
BOH R R MR AR 7868 )] o Transwell 178 3250 5%
ANHI Matrigel & 7E Transwell | 2 il £ A\ T 5L i
HhWEEIE Y 16 h, AL BRA R 22505
1.3 git2entr

N SPSS 17. 0 Gt A7 50 Mo IES /AT
FITF ORI, & 5 R, A B BCR ¢ K55,
Z IR R T 5 22 43 v, 2R P PR L 3k
Bonferroni #6535 , 55 42 I 1 £5c4i SR FH 82 5 W = 7 22 4%
Bro P<0.05 h2ERAGIHEXL,

2 HR
2.1 RT-qPCR #gill miR-21 75 4% 20 JHAS s 240 i b
HESoN

miR-21 7E cell £ 21-NC 41 21-M 41} 21-1 4
ARk 4312k 1. 010 0. 010.,0. 980 +0. 050,
4.900 +0.350.0.260 +0.010,4 4] 45, 2R AE 5
R X (F =78.23,P <0.05) , 21-NC 4] miR-21
ik cell HILEE, 22 R BTG F L (P>
0.05), 21-M 4] miR-21 A% cell 4134 ,21-1 41
miR-21 FR%E cell 4370, 21-M 4 Fil 21-1 20 4351
5 cell H AL, 2R IAGITE L (P <0.05),
2.2 Werstern blot £ Il £5 2H IH 45 9 44 A AH OC 2 1
FARR X e 3k i

cell 2 21-NC 24 .21-M #H .21-1 44 4 i PTEN |
p-ERK \p-Akt 25 (AFHX ik i i, Z R A ST E
X (P <0.05),fii ERK AKT & [ (/) AH Rk ot b A,
ZSsIegE L (P >0.05) . 55 cell 4HH0#2,21-NC
4 PTEN .p-Akt .p-ERK K3k, 26 R TCGe 27 5 L (P >
0.05) ;7 21-M 5 cell 4 H.%¢, PTEN ik /0,
p-ERK il p-Akt Fik i, 22 5 WA Gt & X (P
<0.05) ;21-1 415 cell 4] L%, PTEN k38, 1
p-ERK il p-Akt FiEFEML, ZRARIFFRE X (P <
0.05), W#E2,E1,

2.3 R SOG4 4R A e AN i AL BE T

5 cell 41 Huss,21-M 2 40 i F% RE 71 45 B (8] 55
R &, WALE RS AL S b, 2 A it
22 Y (F=16.23,P <0.05), miR-21 +LY294002 41
miR-21 + U0126 41T F8 R4 21-M 41 F % ,3 41T
B, ZRARITFE L (F=2521,P<
0.05),3 HiF R A a5 0 W) 3¢ B0, BA
Gl X (F=35.31,P<0.05), W#kE3 E2,

& 2  Western blot £l %%-2H 41 it PTEN .ERK .p-ERK | Akt .p-Akt & FH AUAH X b E (& +5)

T A 2Tk

PTEN ERK p-ERK Akt p-Akt
Cell 24 0.360 +0.020 0.045 +0.126 0.310 +£0.020 0.400 +0.010 0.440 +0.110
21-NC 4 0.400 £0.030 0.470 £0. 140 0.380 £0.040 0.390 £0.080 0.510 £0. 120
21-M 4 0.140 +£0.010 0.460 +0. 060 0.590 +0. 060 0.410 0. 090 0.980 +0.150
21-141 0.680 £0.110 0.440 £0.110 0.160 £0.010 0.380 +£0.070 0.190 +£0.010
FAH 10.23 3.22 12.78 2. 11 18. 11
P1{i <0.05 >0.05 <0.05 >0.05 <0.05

Fscell 41 FARAER AN 21-NC 4L 5L Y TC I F 51 ;21-M 4 5 Y miR-21 mimics;21-1 2 §% 4% miR-21 inhibitor; PTEN ;55 10 “5-Je {81 {
Bede ¥k 7 A1V B R ; ERK . 40 A M5 5 3 s p-ERK B2 1k 410 SN 5 98 1 80 5 Ak 28 (1R B p-Aku: BE R L2 11

i B
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ks 1 2 3 4

5400 PTEN

44 000 ERK
44 000 p-ERK

6 000 Akt

6 000 p-Akt

37 000 GAPDH

1:cell 41;2:21-NC 41;3:21-M 41;4:21-1 41 cell 41: [{IR4EK

AT 21-NC 4 Fe QL Te 567513 21-M 4 - 5 Z% miR-21 mimics;

21-1 2] . 7Y% miR-21 inhibitor; PTEN ; 45 10 2 Ys {6 (& B sk 18k

RIS R G s ERK : 40 M A M5 0 35 08 5 p-ERK .« 95 9% 1k 41 ffa

AME SR 5 Ak 2 1S B s p-Aku BERR 1L 25 1180 B

B 1 Werstern blot Kl £ 2 /A 45 )% 40 fs PTEN ,ERK , p-ERK |
Akt B p-Akt 25 W AR R0k

2.4 Transwell 5250 25 20 JIH 898 40 i a2 86 5 47
EEmlipal

cell 41 .21-M 41 . miR-21 + LY294002 41 . miR-
21 + U0126 Z13F %% 4i M 5 73 1) o4 (198 +32) 4,
(248 £39) 4~ (187 £23) 4~ (174 +28) />, 4 4l It
B, ESAGHFEX(F=8.48,P<0.05), 21-M
W5 cell AL, ZRAGI¥E X (1=4.13,P <
0.05) ;miR-21 + LY294002 4{ .miR-21 + U0126 4T
FEAHMIAL AL 21-M 20 R, 3 AL, 2 R A 51+
BN (F=21.98,P<0.05), cell 41.21-M 4] .miR-
21 + LY294002 41 .miR-21 + U0126 411228 41 B %k 4y
WA (102 £22) 4 (211 £36) 4~ . (55 £9) 4~ (67 +
13) 4,4 HHLE, ZRAGIT¥E L (F =11.32,
P<0.05);21-M 5 cell HILE, ZFA G ¥ E
Y (t=6.67,P<0.05);miR-21 + LY294002 4 .miR-
21 + U0126 2778 4 il %5 s 21-M 41T F%,3 41tk
B, ERAGRIT¥EX(F=36.23,P<0.05), W
K34,

R3 RRSEEACI A LA ML IT RS A (% £5,% )

215 6 h 24 h 48 h
cell 4] 12.0+3.0 18.0£5.0 23.0+5.0
21-M 2 21.0+4.0 32.0+£6.0 43.0x7.0

miR-21 + 1.Y294002 4
miR-21 + U0126 4]
Hacell 2H: H AR A K 40 M ;21-M 24H : 5 Y% miR-21 mimics;
miR-21 + 1.Y294002 #H:21-M 2H 40 fifg it A 20wmol/L
L.Y294002 4b#f 48 h; miR-21 + U0126 £H:21-M £H 41l jy
JIA 10mol/L U0126 4L3# 48 h

6.0+1.0 12.0£2.0 18.0+4.0
9.0+2.0 15.0+£4.0 26.0+6.0

3 itig
FELASE 938 2 ALK T JFF 965 110 55 50 2 JIEL S0 44 i
Je , o TR B A KRR S A T2 Wb o 1) SR
TR BRI W RIME , R o (R TE g R B &
AR R RS miRNA & —28 BAT P S RE R
T5 P i AR SF R AE SRS RNA K 19 ~25 nt, 0] 5@ 5
FbR mRNA 237114 3" St G0 X PR 45 45 T 70 5 S I
KPR IE R F IR . miIRNA-21 [ & B0 AR UE 58
AR SO R AE 2R s h s R A IS 5 A
1258 JRe Gt A, HAE A4 IR A4S i 76 P i b g 1)
AR SER BA TR . H RO R R
. miR-21 FEARE I8 4 40 b Rk B 55 A 4L I B o
HAE . AANSEIAESE T miR-21 "] W S
RHBAS S 20 i P R B SRR RE 0 0 AR Sz i
A miR-21 [ ARE I W MR A iR 28 5
RSRE ST, S S sl R—2 7
3.1 miR-21 %}F PTEN . AKT #1 ERK FEik 5200
miRNA TJYEH T RS P, T 80— R A AHC
FE R FB A, I 5L AT [R) B A7 A 22 2500 i A AC
UM, ERKL/2 % PI3K-Akt 3@ BEAF 8 2 sy
{5 5l B e SCAE A M A 3 b R T R
YER' . PI3K/Akt 5 % & ERK i 4 1952515 1L 5
iR 4 1 2 SR AR G . PISK A b 4n i o
BTG AL G IO 4R B | PIP3 (4R B, I TR IR L
PGP B 1 UG- 1 235 6 T s Ak, iF T R 4 R
Ui Caspase-9 25§ 3 R 1 23k , 5 B0 4 it %)
BB N AR ZERE ST A4 N, Yothaisong 25 & B IH 4
Jei H PI3K/ Akt {5538 B 1% 46 -5 MR 0 % B e ) =2
IEAR S ] Ak (% 355 1 T BRI 00 ] TE A e 1 1R 28
e )1 . MAPK J& 2224 R/ 7 2 iR B I B 23 e, 2 W]
i MAPK S35 %, 53 43 1) & ERK (JNK ( c-Jun %3
Uik ) A p38MAPK Kk, A1) 22 55 B
[ FERFIBRG I K A B o AP 3 4G miR-21
ARIFERA M HAE 40 ERK DL Bz Akt (9 RE K
B, B miR-21 G822 & 425 p-ERK Fl p-Akt 1) 3%
B, HENRES ARERAEZRTHSITFE XM
T miR-21 J5 M5 2 MR MBS . PTEN 2&—
Rl P B -, 1 S miR-21 A9 v S8 3 R g
FEINF T ERK/ Akt 3 B4 1 3% 74, PTEN ZHAET
P A 2T 1 Akt Fr ERK 3 5% 04 0 T 42 1 i
SRR . AR EEREN 5 cell AL, I
7 miR-21 REMH] PTEN 1255411 F 98 miR-21 fgd
5 PTEN {923k, &/ PTEN A[ A5 T miR-21
P ERK K Ak il #4915, {2 PTEN 7E miR-21 fi¢



AL AN R 2016 29 H 5 13 9 ] Chin J Dig Surg, September 2016,

B2 SRS AL ERK/AKGEEFELITRE T IR AT A MO0 S5 OO cell AL F1RZ K AT 21-M 41
B9 miR-21 mimics;miR-21 + LY294002 4 : %% Y% miR-21 mimics + 20 wmol/L LY294002 4b#f 48 h;miR-21 + U0126 4. Yt miR-21
mimics + 10 pwmol/L U0126 4-FH 48 h

Transwell SZHGA N 420 ERK/ Akt 38 B BH KO0 IR AT RS RE I (02 mm 252860 AR 3A cell 4. A A
3B:21-M 41 . # %% miR-21 mimics;3C:miR-21 +LY294002 4 . 7% 4% miR-21 mimics +20 wmol/L LY294002 4b¥f 48 h;3D.miR-21 + U0126
4 %544 miR-21 mimics +10 pmol/L U0126 4b¥H 48 h




- 924 . FAETEALAMEL 235 2016 4E 9 HEE 15 %5 9 1 Chin J Dig Surg, September 2016, Vol. 15,No. 9

B4 Transwell SCEAGIN 4520 ERK Akt 3 BRI X THEAS R AN ML (R R BE I RORE I &5

4B:21-M 4 . % Y% miR-21 mimics;4C:miR-21 + LY294002 4 : % 4% miR-21 mimics

4 %57 miR-21 mimics +10 pmol/L U0126 4b¥# 48 h

PR R4S 9 40 W AR 22 32 B g ) B X T ERK/ Akt
P& EARAE T A 2 — 2B
3.2 ERK #l Akt 8 J% 75 miR-21 {1 7% JH 45 9 20 Jfd
RS HE ST 2

JigeE () 78 SR e S EOR G A B R )
22—, e v SRR L PR 1 S0 I 6 R 2 3% 1L
LRSS Sl B AR ok kB
MAPK & PI3K-Akt & 558 % 5 £ Fl microRNA 43T
AR . B BT TE 45 5 % BL: B8 bt g o
miR-143 F1 miR-145 ) F 5 7] B & #1041 MAPK &
PI3K-Akt {238 B 1975 . Bao 2™ % Pil. miR-
21 FE9 P B 1 87 ERK K& Ak 3 % A 1 5% i
JigeE ()42 28 S5 B BE J . SR 1 microRNA 2 ERK/
Akt 38 [ AE JRE 9 v 0 AR DG 5E 9 20, AR F 9 3 ik
KRB E S & B .21-M 20 6 h .24 h 48 h fyiLF%
RSP cell 4140, T miR-21 + LY294002
201 miR-21 + U0126 40 iF 7% 43 548 21-M 4
b, Z S A G FE Lo ARIFFE Transwell SLEREE
RN 21-M 4 H 58 F A2 22 A0 AR cell 4 3%
B, 7 miR-21 + LY294002 2 il miR-21 + U0126 4
AT 8 AR 25 AN MO BN 4 21-M 41k ik, DA 4%
TESE Akt 38 % BH B8] (LY294002) Jz MAPK FH W 7]
(U0126) BT ERK J% Akt 3@ % )5 fe 4] miR-21 %t
TGS S A LT 8 S (R 22 B8 ) s, B AIK miR-21
e Y 2H R4 9A 20 L ) 1= 28 S RS RE T, $27R ERK/
Akt 3 BT BEFE miR-21 4t 38 JH 45 9 40 M 1R 58 5 7%
it B R AR

Zi b AP UGIESE T miR-21 % T IH 48 i
YRR 28 5 B EE R EAE A, i ERK X
Akt 38 4 1T fE7E miR-21 42 8 IH 5 98 40 M 1R 2 1 7%
WO FEAVE T, NI S TR A8 98 1) B 4R R e R 4
T A LB R SR

&% ik
[1] LiSQ, Wang ZH, Mi XG, et al. MiR-199a/b-3p suppresses mi-

gration and invasion of breast cancer cells by downregulating

[10]

[11]

[12]

[13]

U RO 4A:cell 41 A AR R AN ;
+20 pmol/L LY294002 40 48 h;4D:miR-21 + U0126

PAK4/MEK/ERK signaling pathway[ J]. TUBMB Life,2015,67
(10) :768-777. DOI;10.1002/1ub. 1433.
XF, X B, B, 45 IR L2 microRNA-21 Y RIK 5
R T AR 96 R B BUS PG R E L T ] R AT R
Zk:,2013,12(3) :228-232. DOI:10. 3760/ cma. j. issn. 1673-
9752.2013.03.016.
Gores GJ. Cholangiocarcinoma; current concepts and insights[ J].
Hepatology,2003,37 (5) :961-969. DOI: 10. 1053/jhep. 2003.
50200.
Wen KC, Sung PL, Yen MS, et al. MicroRNAs regulate several
functions of normal tissues and malignancies| J|. Taiwan J Obstet
Gynecol ,2013,52(4) :465-469. DOI:10. 1016/j. tjog. 2013. 10.
002.
Huang Q, Liu L, Liu CH, et al. Micro-RNA-21 regulates the in-
vasion and metastasis in cholangiocarcinoma and may be a potential
biomarker for cancer prognosis [ J]. Asian Pac J Cancer Prev,
2012,14(2) :829-834.
B, g A ERK-FE4i i3/ RNA 78 {0385 h i) 2635 ) o)y
RELT]. e bRl i, 2015, 14 (10) : 877-880. DOI: 10.
3760/ cma. j. issn. 1673-9752.2015. 10. 021.
X, B, X LI, 45 MicroRNA-21 X BRI 40 M 4 2% 55 4
[ V] BRI 24,2014 ,49(2) :190-193.
Xiong B, Cheng Y, Ma L, et al. MiR-21 regulates biological be-
havior through the PTEN/PI-3K/Akt signaling pathway in human
colorectal cancer cells[ J]. Int J Oncol,2013,42 (1) :219-228.
DOI:10.3892/1jo. 2012. 1707.
Yothaisong S, Dokduang H, Techasen A, et al. Increased activa-
tion of PI3K/AKT signaling pathway is associated with cholangio-
carcinoma metastasis and PI3K/mTOR inhibition presents a possi-
ble therapeutic strategy [ J]. Tumour Biol,2013,34 (6) :3637-
3648. DOI:10.1007/s13277-013-0945-2.
Esquela-Kerscher A, Slack FJ. Oncomirs-microRNAs with a role
in cancer[ J]. Nat Rev Cancer,2006,6(4) :259-269. DOI:10.
1038/ nrc1840.
AT , PRIGEZS. PI3K/ Aky/mTOR {5 3 B 75 P 40 M s % A=
RIEPPE [T, I R IE 9 2% 5, 2014,30 (9 ) : 954-957.
DOI:10.3969/j. issn. 1001-5256.2014. 09. 029.
Noguchi S, Yasui Y, Iwasaki J, et al. Replacement treatment with
microRNA-143 and -145 induces synergistic inhibition of the
growth of human bladder cancer cells by regulating PI3K/Akt and
MAPK signaling pathways[ J]. Cancer Lett,2013,328 (2) :353-
361. DOI.10.1016/]. canlet. 2012. 10. 017.
Bao L, Yan Y, Xu C, et al. MicroRNA-21 suppresses PTEN and
hSulf-1 expression and promotes hepatocellular carcinoma progres-
sion through AKT/ERK pathways [ J]. Cancer Lett, 2013, 337
(2):226-236. DOI:10.1016/]. canlet. 2013. 05. 007.

(ks H 391 2016-06-13)

(AR - 5K R IH)



