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HMZEBR 3T microRNA-196a(miR-196a) Af & € J& TG 69 3% 45 AL & 3L 2 40 5247 4 69 B 42 huhl o
Tk KR 120 BT R R ARG T RInR e R 8 IR LR B R, 5 4 R R A B4k R B (RT-PCR) A M|
2848 miR-196a & X K-F, 547 miR-196a 25 52 E & EH G R TA L 2. FREREFHFTHEIT, LR
BH B A GH(OS)Fe Lk £ G4 (DFS) ; vA OS F= DFS V5 43R0 4547, K AL £ 4 % £ 5 Cox Wl RIeA
AN B EZFSH ¥R A%, 55 %A miR-196a mimic.NC-mimic.miR-196a inhibitor.NC—inhibitor % #
A% TEL 2m e, MTT 2304 48 JE38 75 48 77, Transwell 52364 2u Jo A3 2 4 77, 2m IO R]JE 52 34 M) 2 L iE
# 4k A1, Western blot #l 2m i, ANXAL.NTN4.HMGA2 HOXB8 & & &k, ZHE miR-196a £ 2% JE 4L
WA KB TR EMAR(P<0.05); 4 TEL e F ,miR-196a mimic 26 miR-196a % i% /K-F & T NC-mimic
28 ,miR-196a inhibitor 28 miR—-196a % iX K -F4& T NC—inhibitor 28.(P<0.05), 4 5% fm JiL 4% e S2 36 %, . ¥ 2%
9% B3 B miR-196a & ik 4 miR-196a & & ik 28 51 4 fefK £ & 20 69 4] ,miR—196a £ ik L5 - M A &
A N> B B EFRL(P>005), %5 T 58 . TNM 5245 4423 4, miR-196a & & ik £+
% (P<0.05), £ K52 B+, mR-196a FH £ A EF L AEHFH (P=0.015) foLmA A4 (P=0.017) KT
miR-196a k& ik ¥ ; LW E A S HE M E=,T 54 .miR-196a £ ik & % i &5 XA A B Fe Lok &£ BBy
T EERE (35 P<005), MTT £3H 4R 25, % 48~120 h,miR-196a mimic 288t E {4 & F
NC-mimic £8,miR-196a inhibitor 28 7% 3% % 14 1& T NC-inhibitor 28 (P <0.05); Transwell > ¥ 5 ¥ 8 =,
miR-196a mimic 2L % J& %\ i 42 % F NC—-mimic 2L, miR-196a inhibitor 21 & J 4m Bt 4% & 1% T NC-inhibitor
1(P< 0.05); 28 iR B £ B B 7, miR-196a mimic 2148 A i 5 ¥8 & & T NC—-mimic 2L, miR-196a inhibitor
20 41 L it A% 3B B 4% T NC—inhibitor 28( P<0.05), Western blot 523545 R 2 -7, miR-196a mimic 21.NC-mimic
21 .miR-196a inhibitor 28 .NC-inhibitor 28 HMGA2 . HOXB8 % & % i& }b#k £ 35 R4eit 3 &L (P>0.05),
miR-196a mimic 2L ANXA1.NTN4 & & % & & F NC-mimic 2, miR-196a inhibitor 22 ANXAL1.NTN4 &
& %% % F NC—inhibitor 8(P<0.05), Z5it miR-196a 44 V5 4 A% 5 FUS b9 T #5472 — ;miR-196a 7T
Aadat4p ) ANXALNTNA A B 69 ka2 5 PR E R m e 3e i it BF LM FITH,

LI B RNARE R, TG ;38124348

HRES%ES: R735.1 XERFRIZED: A

Prognostic value of miR-196a in esophageal carcinoma and its
regulatory mechanism of biological behavior

Xiao-peng Wu, Qiang Chen, Qin Liu, Bin Qiao, Wei-guo Zhang
(Department of Cancer Surgery, the First Affiliated Hospital, Henan University of Science and
Technology, Luoyang, Henan 471003, China)

Abstract: Objective To explore the prognostic value of miR-196a in esophageal carcinoma and its regulatory
mechanism of biological behavior. Methods Esophageal carcinoma tissues and paracancerous tissues were collected
from 120 patients. miR -196a expression level was detected by RT-PCR. The relationships between miR -196a
expression and clinical data were analyzed. The esophageal carcinoma patients were followed up. The overall
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survival (OS) and disease -free survival (DFS) were recorded. Taking OS and DFS as evaluation indexes, the
prognostic factors were evaluated by univariate and multivariate Cox proportional hazards models. The TE1 cells were
transfected with miR-196a mimic, NC-mimic, miR-196a inhibitor and NC-inhibitor. Cell proliferative ability was
detected by MTT assay, invasive ability was detected by Transwell assay, migratory ability was detected by cell
scratch assay. ANXAL, NTN4, HMGA2 and HOXB8 protein expressions in the cells were detected by Western blot.
Results The expression of miR-196a in the esophageal carcinoma tissues was significantly higher than that in the
paracancerous tissues (P < 0.05). In the TE1 cells, the expression of miR-196a in the miR-196a mimic group was
significantly higher than that in the NC-mimic group, the expression of miR-196a in the miR-196a inhibitor group
was significantly lower than that in the NC -inhibitor group (P < 0.05), which confirmed the cell transfection
experiment was successful. The esophageal carcinoma patients were divided into miR-196a high-expression group
(51 cases) and miR -196a low -expression group (69 cases) according to the miR -196a expression. miR -196a
expression was not related to age, sex, differentiation, N stage or tumor location (P > 0.05). With the increase of T
staging, TNM stage and tumor diameter, the high-expression rate of miR-196a was significantly increased (P < 0.05).
Survival analysis showed that OS and DFS in the miR-196a high -expression group were significantly lower than
those in the miR-196a low-expression group (P < 0.05). Univariate and multivariate analyses showed that T stage
and miR-196a expression were the independent risk factors for OS and DFS (P < 0.05). MTT experimental showed
that in the 48th-120th h, the absorbance value of the miR-196a mimic group was significantly higher than that of
the NC-mimic group, while the absorbance value of the miR-196a inhibitor group was significantly lower than that of
the NC-inhibitor group (P < 0.05). Transwell chamber experiment showed that the number of transmembrane cells in
the miR -196a mimic group was significantly larger than that in the NC -mimic group, and the number of
transmembrane cells in the miR-196a inhibitor group was significantly smaller than that in the NC-inhibitor group
(P < 0.05). Cell scratch test showed that the cell migration distance in the miR-196a mimic group was significantly
longer than that in the NC-mimic group, and the cell migration distance in the miR -196a inhibitor group was
significantly shorter than the NC -inhibitor group (P < 0.05). Western blot showed that there was no significant
difference in HMGA2 or HOXBS8 protein expression among the 4 TE1 cell groups (P > 0.05); the expressions of
ANXAL and NTN4 proteins in the miR-196a mimic group were significantly lower than those in the NC-mimic
group, but the expressions of ANXAL and NTN4 proteins in the miR-196a inhibitor group were significantly higher
than those in the NC -inhibitor group (P < 0.05). Conclusions miR -196a can be used as one of the indexes
predicting the prognosis of esophageal carcinoma. It may inhibit the proliferation, invasion and migration of
esophageal cancer cells by inhibiting the expressions of ANXAT and NTN4 genes.
Keywords: microRNA; esophageal carcinoma; prognosis; proliferation; invasion; migration
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M 15% ~ 25%% ., MicroRNAs( miRNAs ) J&—Ffi I 45
(/N3 F RNA, &4 20 ~ 22 A7 IR, 255 5
BRI IR RN 5% o AR PR IR, miIRNAS BEf T
TS SRR R 118 e PR 338 T i 4% 5 PR sl i B R 1Y)
Y& B4, MicroRNA-196a( miR-196a ) 7t A~ [A] 2 7l
iR v ik 25 ORI A W) w47 A
[6] B0, A5 R 130 5% 5% 5 5 I B 2 L (reverse
transcription-polymerase chain reaction,RT-PCR)
B35 g8 98 A1 2 RN 982 55 41 21 miR-196a ik 7K F,
PRt 2B U N T N e = (1R 7 SRV
miR-196a X &L 28 SE IRV AT N
A2 B ] BEAE HIBILAN , B AEFRT miR-196a X &4
FER VARG RO B, IR A S R S S5 HOE AT o

1 #ERSAEE
1.1 *FRARE
WA T g b R 2= 5 — Bt Jm = e 2009 41 4 A

2 2011 4 4 AATEERANATE T ARDIBR R A4
21120 1, T A SR Y 2 BRAAIE S, BB R BITAR%
ST AT UG YT AR AR R AL
L R HA (B R % =5 cm), TR IDEAF
ARH LT 0.5 cm x 0.5 cm x 0.5 cm AyHLR , 357 B]
ETWAT R RIS B I R TORE, R R
2 MR ARSI /N RIETR (T 234 Gk
LEFE RS (N 0 30)) G AL e % (M 2330 AR JE i
PRI B3 275 5 B i [ o 1B R e 20200 T M
(American joint ¢ ommittee on cancer-international
union against cancer staging manual)TNM 4328 &
Gt AW EABE R B S FEZE 51 25t , A 2B
T ) AT X R E ARG A TR, RS 5 1 4R 3
AW 1R, Z I 6 D H BV 1K
1.2 4RRESRIE R AbEE

B 20 M AR TEL 40 M0 [ 38 [ T A O b
> (American type culture collection, ATCC),TE1 4l
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JuEEFh T DMEM #5573 (5 10%M46 4 1ML . 100 u/ml
T8 Z M 100 mo/ml 855 £ ), 6B =M LU
37°C 5% 4 fbfik CO, 557 o WO A DI 2 , %
YL 24 h J 0.25% R4 FEEIH AL, LA 1 x 10° 4> 1 fL
LR T 6 fLAR T Fr i Rl 5 BE = 80%H FF iR e 4y .
TEL AR5 F 4 2 :miR-196a mimic ZH .NC-mimic
ZH .miR-196a inhibitor Z1 #1 NC-inhibitor 2 . HX
37.5 ng miR-196a mimic.NC-mimic.miR-196a in-
hibito z NC-inhibitor, T 100w | JCHG4F ML (1)
DMEM 15723 (A ) & & 10 min, FEHL 4w | Lipo-
fectamine 2000™, 7 T 100w | JCJG4: 1LT% A DMEM
RiFE3E(B W) #E 5 mins A JOR B IR A5 = IR
B 10 min, BHRGWINA EE I, BT 37°C 5%
CO, B Feffirh #5592 6 ~8 h, FEFEYWE, MA 2 ml
DMEM 35 5 B4k 2245 5% , f-p At A= 4K 58 4l B i
S R 7 N B [ A e 1
1.3 EIeitH

DMEM ¥33% 3804 [ 5% [ Gibco 2 F] , RIPA Z4fi#
B B, LA (DMSO) i 4 1L i \BCA
A e B 1R & T M s KA RS
JIt, Trizol 377 \RT-PCR J i ik & . AgT{A Lipo-
fectamine 2000™ Il F 3£ [# Invitrogen /A &) ,miR-196a
mimic/inhibitor 45 5 SEA% R P 9 B 46 LA T
Y TR A BRA R & ki, miR-196a mimic
J¥%1 :5'-UAGGUAGUUUCAUGUUGUUGGG-3", [ Pk
X} B (NC-mimic )71 : 5'~-UUUGUACUACACAAAAG
UACUG-3';miR-196a inhibitor 51 :5'-UAGGUAG
UUUCAUGUUGUUGGG-3', B 1 X i (NC-inhibitor ) :
5'-CAGUACUUUUGUGUAGUACAAA-3',RNA 1l
iR 77 .SYBR Premix ExTaq IT 7] & W [ 5 4E 9 T 72
(KiE) A B2, Transwell 7/NzE  Matrigel A T3 Jic 5
W H3EE BD AH], It A ANXAL ZrifEdiik A
PLNTNG Z ik, bt N HMGA2 £ 5ilEdt
& S\ HOXB8 Z silEdiiR il i S AL b i
HI2EHT % 19G —Hill [ Santa Cruz /A7), M BERK .
PVDF i+ b SR ek H 26 [ Sigma A A .
1.4 EWHE
1.41 MTT ¥ it s o3 si e /1 BUOWER
ARG, ARG A MLYE i85 77 3L R B vk 1 o
1x10%ml, T 96 fLtk, B4l E 6 MEAL,
37°C .5%CO, 51 FEFR, 41l T4 dEFh 0.24,
48.72.96 F1 120 h B i A MTT 350 (20 w I/ £L) , 5%
H 4 h G mAESLHImA 150 w1 DMSO, =i F ik

¥ 15 min, B T EFFRAL A 570 nm A6 (E
(A{E), LIVPM A A K e

1.4.2  Transwell )% SE 34 ml 2m fdz 246 1 FH
AT LI B35 SR 5P i Y Ak B R R 1.0 x
10° 4~ /ml, Transwell I % &3 fL#EFp 150 | 401, T
ZIA 600w | &4 20% M54 L7 () RPMI-1640 1%
FRRAE AT, 37°CHE TR 48 h R Rk AR R
RN, 4% 2 R I EEE E , IR AR Y44 10 min,
200 598G AT T Gt t 28 i B I 1Y) A1 M A

143 @afeX|J LItem i et 4548 1 A it
FhF 6 fLAk, Frdi il & B = 70% ) E4 TR 5L 56
e 5 AR AR5 ¥ S R EHE R 0.5 em (U 2k
(TR EAL 2 4 5740, BT 1 x 10° 4
AN, A0 RRA = 80%Ht G B FHAS AR AR Sk 1
PR AV G < — T RIR, PBS wPE 3 IR,
TSR 12,24 F1 48 h 78 A4S T I R 1
TERE A AR R, AR R =(PI LR KR
Fi B - AN [A] s 1) XD B8 R )/ W) 1h R B <
100%. SLEEE 3 K, BOFHIE.

1.44 miR-196a ¥= &k F M % F] TargetScan %X
PEHUM miR-196a # 5L A, 3 2 A ) 3 PN 508 IR
(https://www.nchi.nlm.nih.gov/genbank ), X #% J P i#F
Py, SORL N L AR 2 ARt . OBl R a7
Rk QFEREAEA G o 5 B it R UIAE
Ko I LiRtRdE, A 4 DA ANXAL,
NTN4 . HMGA2 .HOXB8 4 AHF5E.

145 RT-PCR #4022 = 20 o miR-196a % ik
A AU RNA $RE: R A T 50 mg 241
FEAS , FE43 S, A 1 ml Trizol 240835 , vk L
B 10 min, 4R RNA $2H: PBS it E KRE R
U4 TEL 4000, A 1 ml Trizol 240, ks L #
B 10 min. AN THINE 260 nm 1 280 nm
AW G EEAE , 4 A260/A280>2.0, 1B RNA 4 4
B o B 2wl G0 RNA ST 5 52w ] 5L RNA
A 8wl JCHE R G K A1 2w | RT Primer, 85°C 2 )i/
5min J5 BT UK 3 min, i iR 120 L ESY+
B RT buffer 3w I.dNTP 0.5 | .RNase 1 . |.ddH,0
8w, S £514:37°C 60 min,85°C 5 min B 5w | j#
BESEP=WIVE AREAR, FIFH SYBR Premix ExTag IT i
M &#E1T RT-PCR,U6 1IN S, Ui 554 : 95°C Fil
A5k 30's,95°C A5 PE 10 s,60°C #E{H 40 5,35 PMEFR
J& TACHE 5 min; 15 85 % 2% : Melt curve: 65~
95°C, increment 0.5°C 0.05min+plate read. miR-196a 5|
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Y ZE 4t L AR BRI A F A,
miR-196a 514, 1E [ : 5'~-GAGAAGCAGCATGAGTA
TTGGA-3', J[ii] :5'-GGATGTAGTTGAGGCACGTCT
G-3';U6 514y, iF [ : 5'-CCAGCAAGAGCACAAGAG
GAAGAG-3', J[fi] :5'-GGTCTACATGGCAACTGTGA
GGAG-3', miR-196a Fik i K 2744 Fow , B
ATER 3 IR o
1.4.6  Western blot #-m ANXAL.NTN4 . HMGA?2.
HOXB8 & & #ik  BOHUEKBIANE, Fhisk
W, PBS tk, A B, FEIA 1 ml RIPA 24
IR T KIS 1 23#% 30 min,4°C 45444 F 250015 min,
BCA & VR B Sk U 2 P14l . SR Western
blot £ ] E-cadherin N-cadherin & 1 7K °F , ¥
20w g & AR BUR E T 10%SDS-PAGE Hijk 73 5,
BRI IE L, A 5% B 24 W5 & £ 2 he
A 1:500 ANXAL $Hiif& .1 : 500 NTN4 Fipffk .1 :
500 HMGA2 #ifAk .1 : 200 HOXBS8 i ik ,4CHF &
24 ho BN —PL 37°CHEE 2 h.PBS ik 3 ¥k, #4 i
ECL fb ¢k s ik & Wi, UL GAPDH fE N
ZE AT B A A Rk i
15 FitFEFHE

K GraphPad Prism5.0 #xfF AT 4dE ab 2, 71
ORI B + bRifE2E (X + 5)Fan , Z4H a] LR
JH one-way ANOVA 4347, 2 ] bR FHBC XS ¢ 46
5 TR B R 3R R LBCR L x 2 K
8y, Fishers YL R s s A 253 1% Kaplan Meier
12: &% Log-rank ¥4 45 ; Sk HIFAAS 5 FI 2248 5 Cox [
BB AR R DA £ T B2 R R, P <0.05 Fom
ERAGIFERE L,

2 #R

2.1 BEEALARMI mR-196a Fik
miR-196a 7£ £ 45 Ji 41 21 i e 1k 7KK i3 T 5%
ZH 41 (1 =34.025, P =0.000, [ 1A); £ TE1 40 Jifg
miR-196a mimic 21 miR-196a 3 ik /K F & F NC-
mimic 20 (t=13.019, P =0.000),miR-196a inhibitor
ZH miR-196a % ik 7K *F- Ik 7= NC-inhibitor ZH (¢ =
11.024, P=0.000, &l 1B), IF k5 Y sz 6 1 2
22 miR-19%a kiEEREEEBEIGKFERM
PIE S miR-196a APl (10.47 £1.5)
YER Ay a5, W B 5y I Wi4L : miR-196a R ik
20 51 BIFILFRINAL 69 171], 455 R miR-196a %

IR SAERS PR AR N 200 bR o B G
(P>0.05), B T 43 . TNM 43351 F0 g B A28
miR-196a = KA THE (P <0.05), WL3E 1.
2.3 miR-196a KiIESREBBEEETRENXR
HEAEA T B , miR-196a i 434 5B 3% M 2R 17
(P=0.015, &l 2A) FIJeim A A7 (P=0.017, &l 2B )ik
T miR-196a flk3RAFH ; LR R FZ H R 3T s,
T 4331 \miR-196a F&ik &5 R 4 B A A7 B A e
A AF I R ST fE B R 26 (3 P<0.05), IL3% 2.
2.4 BEEMMmIEE GIEMEEEN
MTT SE0 45 R s, 26 48 ~ 120 h,miR-196a
%1 miR-196a ®x 5 AEHEEIEKFE SR

miR-196a #ik
I R e — x M8 PAE
. Fi%ik(n=69) {Fik(n=51)
AR
<65 % 34 25
0.001  0.978
=65 % 35 26
PEH
5 29 24
0301  0.583
& 40 27
54k
it 19 17
i 31 22 0.532 0.766
%= 19 12
T 4340
T 10 22
T, 16 12
21.384  0.000
Ts 17 14
T 26 3
N 431
No 7 10
N, 17 19
6.312 0.097
N, 22 9
N 23 13
TNM 433
I 5 24
1 22 16 29.491  0.000
m 42 11
Jies B A%
<4.cm 28 36
10.610  0.001
=4.cm 41 15
Jiebgg o7
g - Bz 14 9
b Bt 29 21 0.203 0.903
e Je B 26 21
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mimic ZH MG & T NC-mimic 41 (P=0.021, &  SC 5 & 78 ,miR-196a mimic £ 2 % 41 g 5% & T
3A),miR-196a inhibitor ZH W ¢ & {H /)X T NC-in- NC-mimic 2 (+ =1.793, P =0.033, &1 3C),miR-196a
hibitor 21 (+ =2.913, P =0.013, [¥I3B) ; Transwell /N2 inhibitor £ ZF 5 41 it %% {IX T NC-inhibitor 41 (¢ =

. 1 9
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% 151 %
£ ] 2+
x| 2
ﬂg 10 7
o =
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\g g 1~ _— -T—
(=)} —
= 51 1 2)
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g E
= | —
0 i 4\]_ 0 T T T T
Jihi 2 Ji 557 41 1 2 3 4
A B

A:miR-196a 7EZH A ik F ik , B miR-196a ¢ TEL 4 )it 7 i 33k ; 1. miR-196a mimic;2:NC-mimic;3:miR-196a;4:inhibitor NC-inhibitor;
1) 5584 AL, P<0.05;2) 5 HY NC 2 LL#, P<0.05
1 BEEALARME mR-196a RKik

100+
. 807
Iy
il b
o % 40+
" : iy
207 - ik — 207 gy ek L,
0 RS 0 -‘-{EEZQLIK T T 1
0 20 40 60 80 0 20 40 60 80
A S5 Az 14 RJE A AERHE] 1A
A B

A B R miR-196a Fik i IG5 A ERIN )G R B AU HE % miR-196a 253k BN 5 T0me A A2 6 R
2 miR-196a BRIZFERRIZREBEEE SDAEFHRMNLIRFEFHR Kaplan-Meier £k

2 BEEMZEZEHSHFMAERE OS 1 DFS MIEKRFERE

AR 95%Cl 95%ClI
JRURS: E P{H JRUES: E P{H
TR ol TR ol
BRI
AFdE (=65 % vs <65 %) 0.863 0.524 1.316 0.652 0.925 0.483 1.231 0.764
PERICH vs 22) 1.346 1.164 2.220 0.570 1.259 0.938 2.464 0.575
(2 vs B+ H) 0.946 0.683 1.525 0.455 0.825 0.537 1.391 0.438
T AU (TTavs Ti+T,) 1.957 1.055 2.462 0.027 1.874 1.145 2.187 0.016
N4 (Ng+N, vs Ny+No ) 1.142 0.990 2.356 0.351 0.917 1.102 1.854 0.617
TNMAA(IT vs T +11) 1.205 0.635 1.875 0.570 1.103 0.773 1.631 0.458
fithJd EA% (=4 cmvs <4 cm) 1.118 0.726 1.982 0.651 1.032 0.858 1.239 0.384
Jiebggg fo e (B vs R B 1.136 0.815 1.737 0.775 1.027 0.875 1.515 0.545
miR-196a F%ik (7 vs k) 2.012 1.371 2.816 0.018 2.145 1.350 3.240 0.023
EASES N
T (T Tsvs THT,) 2.275 1.198 2.767 0.005 2.291 1.369 3.527 0.002
miR-196a7< ik (7 vs %) 1.927 1.343 2.671 0.016 1.985 1.256 2.961 0.019
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2.002,P=0.031, 3C); 4RI 5L 5 2 7~ ,miR-196a
mimic 25 4f i F% 5 25 T NC-mimic 2H (+=7.045,
P=0.000, ¥ 3D),miR-196a inhibitor £ 4T R HE
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C

B F NC-inhibitor 21 (+=2.547,P=0.019, % 3D).
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Western blot 52 5 45 5 i 7~ ,miR-196a mimic
ZH NC-mimic 41 .miR-196a inhibitor 41 .NC-in-
hibitor 21 HMGA2 \HOXBS % [1 ik b i 2 H ¥ Tt
4 it2# 3 L (P>0.05),miR-196a mimic 20 ANXAL .
NTN4 2 4 # ik ik T NC-mimic 41 (r =13.009 F1
15.094, #J P =0.000),miR-196a inhibitor 41 ANX-
A1 NTN4 # H £k 5 F NC-inhibitor 2 (+=22.174
#119.382, 44 P=0.000), LKl 4.

3 itig

MicroRNAs J& IZ A7 T HAX A AL N
TEPEAR S /N> F RNA, 78088 5 T, miRNAs A L
PER IR E MRS SR k. K&,
MiR-196a 23/ 42k & L Y -5 014 Mg %% U0 AH G 19
miRNA, H 4% miR-196a-1 1 miR-196a-2 #§> %
fiEh R -1 A R FRPmiR-196a-2 FE K T/C 751k
REAZ RZI miR-196a XTI 55 AU, #5417 GG LA Y
1) miR-196a 5 ¥ 3 W5 #2% , #78 miR-196a &5
Lo e SN i - < I SO N i o B A & e
miR-196a FKiLfF7E—E 255, I H H miR-196a /i
SR YA T BRI TSAL Z5EBUR TE FRE 40 |
Sl eSSBS A 2 miR-196a ik T, i
TEFLI RO EH L RIS T,

AWFFE BN S A 2 miR-196a 235 /KF
TREBHL, 8 miR-196a 0] REVE NI RH 2 5
BERIIERE . 43 HT miR-196a 5 & & 3 I R
FRILGERI R, 4558 B8 miR-196a £k 5 T 4>
1 TNM 43301 Fn fivoss B O, BDBE R T 2030 . TNM
Ay AR AR KGN, miR-196a B AR T E . A
547~ miR-196a 51 i) LAVE b B4 9 WS WA
(IFE R S THESE R, A5 gTT T 28
BEARGREVIFOR, 258 A miR-196a /5 3Rk B
S A R TC R A A WHIK T miR-196a Ik 3R 1A
UL miR-196a = &k 5 & B A RS A XK.
BN REMEZ HE o HrwiEss, T /0] .miR-196a %
RIS R A A ANTCR A A7 A i ST G B
# . GOCZE %MFiEFK miR-196a rs11614913 £
APER TN B S U AR, JTREAE S T
P ALY ORISR UL S L H IR TR (W] R R Jie g v
miR-196a [ WM A A58 4 —#4F, Hhin GUO 45
HRAEFK miR-196a i #3h 1 B SR R & 5 AR
TR IR F , miR-196a i 761k 55 5y 2008 240 a4 5
P G

miRNAs 2 5 ¥ I i pLs B = 4%, afE
7 FUFE SR PR . SRORER 2] 4 R DA R B
TEAE N RNA R4 55 . RICHARDS 5194 1B FR
miR-196a HEM%L 5 #E KL K 3'-UTR ¥ [X 4 microRNA
N TCH 3 4t 45 S mIRNA,  BHIBT miRNA S # 3
PR BRIV R T 2 5 g g o ASBIFSR R
miR-196a mimic F1 miR-196a inhibitor %% L &5 958
TEL 4ffl, %55 %78 miR-196a mimic ZH W% G
o5 B AN B A . M AL BB B = T NC-mimic 41,
miR-196a inhibitor 2 REMA . ZF AN il
i # B B Ik T NC-inhibitor 20 , B 3 3% ik
miR-196a FEALIEIE TEL 40ty . RZEMT R GE
77, i miR-196a W BERHMWT kA= H2417R

HE—25 43T miR-196a W 78 1) I8 ¥ 0 3L [, 2%
B E /8 miR-196a mimic ZH NC-mimic 4H .
miR-196a inhibitor ZH .NC-inhibitor 2H HMGA2.
HOXB8 HE M R L EZFH L HIT¥E XL,
miR-196a mimic 41 ANXAL.NTN4 % |1 £ 5K T
NC-mimic 2 ,miR-196a inhibitor £ ANXA1 NTN4
124355 T NC-inhibitor 28 , 5#] miR-196a 3] %
IKAEMS TN ANXAL NTNA KA, ANXAL NTN4 7]
AEJEMIR-196a & WHEFL R 2 — ., ANXAL DI
BN Z 5 s, BEARAF T EHIESE ANXAL fig
il Jieb SR 240 R 1% 56 B RN R 2F 40 B Y U T s ZHANG
Az UeE ST AR B A T, ANXAL RES LTS MAPKS Fil
INK {5 S5 Sam i, S miT.
NTN4 24 2825 K 7 (netrin) iR L 2 — , B
PR R K A SO RIE o 45 A ARG 45
Ui miR-196a AT fig i of 1) il ANXAL NTNA 3 [H]
(IR RIS TE 228 TR EH] . (H2
PR A B 5% (4 )R BR M 7E F, R X miR-196a 5
ANXAL NTNA ({5 5@ B AT 00T, X 245 TR
WFFE TAER A

Zi L rid , miR-196a REMSAE b & i TS 19 T
I 8 Fr 2 — ;miR-196a 1] fig 18 i #1 il ANXAL,
NTNA JER ) Rk 2 5 PR3 0 40 I i B 5 A=
FRERBRE LT N
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