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BE .
5 2] Wi E BRI 2 ST 4k, Witk Rk BIIIEH Z i miRNAs EEEIEER,

[EEY] MR AR R, 37/ RNA-18a( miR-18a) X 4R SMNEFTAR X B A FRER R,
FXTEAERNHIBHITIIE,

[7575] TERLTEMER NIH-3T3 AP TR miR-18a IRINY) AR A TR IEE FEE Notch [F)
TRE B 2(Notch2) EEBY/NFHE RNACSIRNA) o 1B N AR E EF R RE SR M (gRT-
PCR) $ R10 3 Acta2. Collal Xz Notch2 BE mRNA FRIXT 1, EiT ZE A R ENTHE AR a-
FEANANEIEBE(a-SMA) & Notch2 EHMFRIAL W, FIANK N RBIREHAEAKSH
B HEK293T BB FREEIE miR-18a JE1E Notch2 BRI EZEIER LS.

[£552] qRT-PCR 1 M 45 R 2R PH, 7£ NIH-3T3 A 1, miR-18a R IA ¥ Tk 36 h I T
Collal AKX Acta2 B mRNA £RiA(P<0.05), FIBYF| A& B RENTE AN AL, miR-18a 12
IS FRIA 48 h [§ a-SMA EBERIAFEEERK, 18T gRT-PCR FRAQMEiT FIA miR-18a 36 h
X4 F Notch2 BERFRIABIF MM, Bid & HRENTR AN A DL RIX miR-18a 114 36 h 7]
ATEZR B7KF LI Notch2 BIZRIK, IR N REEIR S H AR ML R A, 1F HEK293T 4
M1, TIE BT RIA miR-18a BN T EINHIY 24 h 39IERRT Notch2 & miR-18a FVEIZHE
Ao & Notch2 #1H! 36 h B, qRT-PCR 12 & I Acta2 I Col1a1 BEAFRIATIH(P<0.05);
EHERENTR RN a-SMA £E B KFEBZENE,

[£510] AR A I miR-18a A] LUEIT EHIZ{EA TEERE Notch2 BY 3°UTR MG ERE, M
TSR T 4R 2 NIH-3T3 AR INEFRAXERNRE,

FHEE - RYRT ; /) RNA-18a ; TR B EE Notch [BREH 2

Inhibiting effect of miR-18a on expression of extracellular matrix-related genes of NIH-3T3 by
targeting Notch2 HAO Jiagi®, WEN Jing’, LIU Chuncheng®®, CAI Lu*® (a. School of Life Science
and Technology b. Inner Mongolia Key Laboratory of Functional Genome Bioinformatics, Baotou,
Inner Monoglia 014010, China)

Abstract:

[Background] The main pathological feature of silicosis is pulmonary fibrosis. Multiple miRNAs
regulate the development of silicosis.

[Objective] Using a fibroblast cell line, to explore the effect of miR-18a on the expression of
extracellular matrix-related genes, and verify the mechanism.

[Methods] The fibroblast cell line NIH-3T3 cells were transfected with miR-18a mimics or
neurogenic locus notch homolog protein 2 (Notch2) small interfering RNA (siRNA). The mRNA
expression changes of Acta2, Collal, and Notch2 were detected by real-time quantitative
reverse transcription PCR (qRT-PCR), a-smooth muscle actin (a-SMA) and Notch2 were also
detected at the protein level by Western blotting. To verify whether miR-18a could directly act
on the complementary sequences of the Notch2 gene, human embryonic kidney HEK293T cells
and the psiCHECK™-2 vector were used.

[Results] The results of gRT-PCR showed that in NIH-3T3 cells, the over-expression of miR-18a
mimics for 36 h inhibited the mRNA expression of Collal and Acta2 (P<0.05). The results of
Western blotting showed that the protein expression abundance of a-SMA was decreased at
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48 h of miR-18a mimics over-expression. The qRT-PCR results showed that the over-expression of miR-18a for 36 h had no significant
effect on Notch2 gene expression, but the Western blotting results showed that the over-expression of miR-18a mimics inhibited the
expression of Notch2 at the protein level. The results of the dual luciferase reporter vector assay showed that in HEK293T cells, both over-
expressed miR-18a mimics and inhibitors for 24 h demonstrated that Notch2 is a direct target gene of miR-18a. When Notch2 was
inhibited for 36 h, the qRT-PCR results showed that Acta2 and Collal were down-regulated (P<0.05), and the results of Western

blotting showed that a-SMA protein was also inhibited.

The findings indicate that miR-18a could inhibit the expression of extracellular matrix-related genes of NIH-3T3 cells by

directly acting on the 3’UTR of target gene Notch2.

silicosis; microRNA-18a; neurogenic locus notch homolog protein 2

ARBEIRGUNIEERERSIELFLEN, ™
ENALNSSHREREZEMEMALRRE
Efek&Edn, WA TFRNESHNZSENLS
SR, EAHIER BRI AL 4T B4R AE 7= £ AU EE AR
SNEBUNIRM ST 4L, — RSB 4
WL R EERE. [EE ARSI, UKRHER
BE. B RAMBRNENE ENAEIMNR=E,
TERARIMNE RN EER S, WATHPRRERM o-F
B ANANEIE B (a-smooth muscle actin, a-SMA) /5 7RiA
BRI,

%]y RNACmicroRNA, miRNA, miR) B] LUE i 304l
SRR S B EFEAEERE mRNA, K
MmNHEIEBRREMN, X—IZFEH X miRNA 55EE
mRNA A9 3°JEERIR[X (3" untranslated region, 3’UTR)
&5, IERETFT XM, miRNAs S 51BIT LM 412
RIEITE, AR BEA LU MEXERNRIAAER
SENATER". BEEMAKRBEVHNEZELRE
i 12 ZF miRNAs BB EEERY, ANEZ W
miRNAs TELT 40 R by Bt s iE PRV N ABE B 5 520 miR-
18a BEfRIEPA S W Z 48X, Ehi) by & 8L h
miR-18a FIX LA, ML K FEF-B(transforming
growth factor-B, TGF-B) B BY AR LT & M H miR-18a
MFATIA, BEMZFTREA miR-18a B LUEIT A 4
X ER M Z AR 2R E LT L HZ, U0
miR-18a B] LUBS i s R 4 B E EE Notch [BIRE
H 2(neurogenic locus notch homolog protein 2, Notch2)
= S 38 B T %2 A P 2 -18) 78 5 3% 1k Re 0 A £ 4 16 P,
Notch 18 5 iR 4E (W )M X, HIEFF R MLt ¢4
BB ERASEEE; M Notch W EIASH—FHUE
TGF-B 5518, MTIN S EEAEH o-SMA BY
FRAM, EF I, IFF miR-18a FELF KT FZ2H A TN
BERR R AT LA By B SR TR VBB 1R (Ve 17 B R,

AR 5318 12 /) FR AR R AR AT R 4B AR AP 2 3 miR-
18a RIAM LA TE A BE S 4R P H 3R miR-18a 1R

(S HIHD) LA R IR e TR &5 B (psiCHECK™-2
AK) , B miR-18a FYIHEE R AERMH,

INFRBERE R AT 4E4RAR NIH-3T3 AR TR ER
FRAIERYREZRERMARE AKSH0
HEK293T AR A LR ERTF

R mE. EEXMEEER.OMEMEEF R
(Gibco, = [EH), 2 RNA$Z BX i 7. SYBR Green PCR
Mix(Ab R EBREFREY, PE), Lipo6000™ 4 iz 57
a-SMA LA, Notch2 Fifk. kELZ R IAFR(BEXK,
AR [E), B-actin #11& (Cell Signaling Technology, E &),
psiICHECK™-2 F A, X% K Z B M E & 4t (Promega,
XE), ZIEEBIMUEBERBRAE, PE) . miR-
18a & A ¥ . miR-18a 3N HI ¥ . Notch2 /N F 3 RNA
(small interfering RNA, siRNA) ($7 £ RH%, R EH),
miR-18a 1 IUY) K N HIH) E F mmu-miR-18a-5p F 5!
MM 1% i1, siRNA ¥ 33 B9 Notch2 E R EEF 5 A 5-
GGGAGAATATTGCCAACAT-3'%

NIH-3T3 AHfEIE AT & F 10%(AFR 5 %0 Ba4- 1M
B 1%(ATRRD ) HE RN ETEEM DMEM IBF
B, BARFEE N 37°C, €O, RFR D EA 5%, @il
R miR-18a HBIUYISLIN miR-18a TEAE N AR AV
RiK, FMABRANSEREHITRE, BEH 24 h,
8 1.5x10° > NIH-3T3 IS HE 6 FLIRA, MTIFR
IEFR Z B 4R REC S FETE 50%~60%. 1R3E Lipo6000™
3 289 135t B 5, B FLA 250 uL Opti-MEM T M 7&
EFHR R 7.5 wLBE A 7.5 uL IR A4 /siRNA
(40 pmol-L ) ECHI R RIE & K. B2 E 20 min [T, B 5%
FEESRDFNMAEILES 1 mLIBFEMN 6 LIRS,
37°C. 5%(1ATR %R co, h&EF 6 h EEMNIEE
EFRE, &S 36, 48 ho
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HEK293T A BB RS L=, ALtk miR-18a
B (SANHI)) 5 psiCHECK™-2 A9FEEE 2 s2I0F
ZARRIEATIITR, HEK293T AIEIEFTSE 10%
(AP E BRFMBEUR 1%( BN BERNE
EEM DMEM B R H, IBFHRFERE N 37°C, O, &
D EN 5% FIRBERAN SHERIEAHITHES, R
Hil 24 h, 38 0.4x10° > HEK293T 4BREII S HE 24 FLIR
MR, MTARIER: 2B 4T & E7E 50%~60%.

1.3 RNA REMFIR¥ER

NIH-3T3 ZHfE%E 4 36 h [FUREEHRE, SYERA S
AR EE 3 NMRILER, TS RNA FEBUAFIZEY
PES RNA, BT D,eo/Dyg ELETE M S RNA FYLEEE,
RIBFZEE(D) & RNA KRERE—I, FIFA M-MLV 1B
HRES(Promega, XEH) , SRIGEAB T T RNA k%
KX cDNA, THE F-20°C KFEH EFE A
1.4 Acta2. CollalF] Notch2 B9 mRNA 3T RiX &
5fopill

{5 Primer3web(version 4.1.0) 1&11HEX519), Fr
B5I¥HEXEENE 1, B SYBR Green PCR Mix i&
ISR E 213 RB S E85E /R [ (real-time quantitative
reverse transcription PCR, qRT-PCR) T Acta2(a-SMA &
BHER) . Col1a1(1 BRIFER ol FEIVER) M Notch2
BIMENT RIKE, 3-BEER H JHEE B 288 (glyceraldehyde
3 phosphate dehydrogenase, GAPDH) I NS & H, fd
#1 20 uL PCR RN AE R, R N2 5514 94°C 3 min; E1&
3£ 94°C 155, 60°C 40 s, It 40 MEWF, M2 341t
B Acta2. Collal M Notch2 EFEMIFEITRIZ S,

#& 1 qRT-PCR 3|¥RFFHFS!

Table 1 Primer names and sequences for qRT-PCR

ElEZE2ul IEM(5™-3") RmE(5-37)
Acta2 ACTACTGCCGAGCGTGAGAT CCAATGAAAGATGGCTGGAA
Collal GAGAGCATGACCGATGGATT CCTTCTTGAGGTTGCCAGTC
Notch2 GGTCGCTGTTGTCATCATCC TGACACTTGCACGGAGAGAT
GAPDH GGCTGCCCAGAACATCAT CGGACACATTGGGGGTAG

1.5 FEHERENFEEE a-SMA Fll Notch2 EHRIEE

X IEFR R e AN IR, ARERER R B Rk
AR, RSB R R EEETAED RIPA Z BRI
i, A BcAMERFIR(B X, PE) 1LME B K
E, BRSAERFEmRERES—% A+
Jot B B BR $0-38 A % Bt A% (sodium dodecyl sulfate-
polyacrylamide gel electrophoresis, SDS-PAGE) _I ¥ &
HRAIREMRTE 99°C A0 10 min I ENB F ok k. 7
0.1g-mL™" B9 SDS-PAGE £ B 2 E H (25 pg) F

BREERRAEFHE L, G, =2 A 0.05gmL™
BRBETIRI £ 1 h, ZFFIIN—HT 4°C B &R, HA
Notch2 H1{& 1:1000 &%, a-SMA $1& 1:1000 %,
B-actin #71{AK 1:2000 #& %%, AR T AW YEEIFIC
HIZ#1(1:10000 #%%F) , E=R NHEE 1 h FRKZE
KT #HITEE, FF Image 600RGB 131, Image
1.52a B 95 #7 o EH A miR-18a 1= A4 #0137 B8 4% %
36 h INEXRYZE B A F 20 Notch2 ZEH o miR-18a &)
MFXTEREL R 48 h BRENMIE BB TN a-SMA &
HosiRNAM XT R Z 36 h WEXI ZE B B T 100
Notch2 EE X a-SMA & Ho
1.6 RARBIRSH AN mir-18a ¥ F Notch2 B
3'UTR BIERfLR

F) A 514 y-notch2 M/)NER cDNA AR ¥ 18 Notch2
ERE® 3°UTR FER(1ZF R B & miR-18a TE Notch2 &
R UTRFHNE S R), B i8R ER=ED
psiCHECK™-2 Z &R Not | F1 Xho | fil ;R Z 8], IZE (&
#5 B psiCHECK™-2-wt-Notch2 & &, FI A 3|47 y-
notch2. TB-notch2 LA Notch2 AR 3°UTR K/ &8
IBRE PCR Y1 Notch2 B UTRREF KR, BRT
B E&R 5o ZE psiCHECK™-2 H (A b, ZH AR AN
psiCHECK™-2-mut-Notch2, 5|¥IF 505K 2 Fi7mo

* 2 RARBIRESHFSIYMBFNFS

Table 2 Primer names and sequences for luciferase reporter

vector
3| B FR 1E[A(5-3) R E(5-3)
J_. CCGCTCGAGCCTGGCCTCTGA ~ ATAAGAATGCGGCCGCGCTTCACA
4 AGTATGCT GTGGCAGTCAAT
Tnotchs  TTCTGAACCTGCACCTTAATT  GGAGAGAAATTGCAAATAGGTTCA
-Notc
TCTCTCC GAA

£ miR-18a 1R 5 psiCHECK™-2 F KRR FEE S
LI, 3§ HEK293T HHAEE A Lipo6000™EE FL ik 51 5
B &7 A(500 ng psiCHECK™-2-wt-Notch2 F1 20 pmol
miR-18a HRIISXTER) SIE & 7K B(500 ng psiCHECK™-
2-mut-Notch2 F0 20 pmol miR-18a 1&EIW e 31ER) 524,
FRSHEFE 24 ho £ miR-18a IS psiCHECK™-2 &
AR LRSI, miR-18a INEIYIIMAE R 40 pmol,
HRZMSENEEZLIOER, RIBEQUER,
ERAWNERLREENERFAN L INEEEEIRY, LU N
RRAEFEERNASTR, OB SR AERIEN
X E M,

1.7 miRNA EBE X TN
miRNA T BB I 58I ERM 3°UTR ES MM
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1% BAr BRI RX, EILF) B TargetScanMouse 7.1
(http://www.targetscan.org/mmu_71/) ¥f miR-18a FJ&E
YEFRREEEEHITTUN,
1.8 HIHFEDH

A SPSS 16.0 HATHITF D, SRIEERIY LA
BT EERET, FHRA t 0K 7547, 13 KE
a=0.05,

2 HFR
2.1 miR-18a #PFIZHRESME BB X B R B FRIX
qRT-PCR 1245 R 7R AR, 7£ NIH-3T3 AAAE A, miR-
18a IEIAM I T RIXIH T Collal L Bz Acta2 BY
mRNA FRiA(E 1A) . FINF A& B RENTRE AN A
W, £ miR-18a IRIAHE 22T NIH-3T3 AR LT LERE AR,
o-SMAEBRAFEREMR(E 18). LU LERKA,
miR-18a RN AT KA NS 7 RSP E AR ER
BIZRIA.

O YTI,E‘:;-’\ = miR-18a &)

14 - miR-18a
ELBH 1.2 poL:E A
K 1.0
# a-SMA -_—
© 0.8
E o6 )
< 04 B-actin S— — — —
5 .
£ 0.2

0

Collal Acta2

CEIA: 3&id qRT-PCR 16 miR-18a M FI 3T BR¥Z 4 36 h /& NIH-
373 4BAfIR Col1a1 # Acta2 I mRNA FiAZE W, GAPDH fEARS,
HRASEWAREE 3 MRILFA, *: P<0.05, **: P<0.01 B!
B E A RENT AR MR miR-18a iR INYIFISXTER 48 h /5 a-
SMA EBMIRIAT Y, B-actin (FEARBSER,

B 1 miR-18a iM% NIH-3T3 F4F44RR th AR M R BRAR S

HENRE
Figure 1 miR-18a inhibits the expression of extracellular matrix-
related genes in NIH-3T3 fibroblasts

2.2 miR-18a %! Notch2 EAMIRIX
EEE RN L R RIBE/NR Notch2 E[A 3°UTR
FREEHN miR-18a MFFIIE MR, BZEFY!
EZMYMPEREFETH(E 2A) . EFEZ miR-18a
=4 36 h( & 2B) [5, KK ME] miR-18a XJF Notch2
mRNA RIZFINFI R ERITER N BEBRENEE
2 M 25 B2 FRAB miR-18a 18 4 A 1T 3R 3K BT LU &I
Notch2 &R HIFRIA(E 2C),
2.3 Notch2 2 miR-18a M EIZNE X (& 3)
RNEEREHA MR R RTLE R ILE 3A
3B, YNE 3C A7, HEXS FHFER T IR S psiCHECK™-
2-wt-Notch2 E A BY HEK293T 4ARE, 7EHE R T miR-

18a 1EH\IFD psiCHECK™-2-wt-Notch2 Z AR AR 4,
BERNREIAEXT EMEREK(P<0.05), KR
miR-18a HRIXHIF0 psiCHECK™-2-mut-Notch2 Z{ARBIZH
e, S RKARBHNENEESHERTHERS
psiCHECK™-2-mut-Notch2 EHANHARHALTE R,

oy 1.4
i Ry 2N 12
miR-18a fFFEHIRFMLR Hiﬁ .
A% 5'..UCCCUUCAAGAGGCUGCACCUUAA.. 1T 10
E 2I2JE 5'...UCCCUUCAAGAGGCUGCACCUUAA... -:[xeu 08
™ BB 5'..UCCCUUCAAGAGGCUACACCUUAA.. <
Q NB 5'..CCUCCUUCUGAACCUGCACCUUAA... Z 0.6
£ AR 5..CCUCCUUCUGAACCUGCACCUUAA... E 0.4
= 5'...CCUUUUCAAGAGACUGCACCUUAG... <5 0.2
2
5 5'...CCUUUUCAAGAGACUGCACCUUAA... § 0
X3 H8 miR-18a
RN
miR-18a
Pt )
Notchz — —— — i
B-actin e i oo ik

[E] A miR-18a YFh F X 1E Notch2 E[F 3°UTR FAYIR B L s LUE (K
R0 B: 1@id qRT-PCR #& 3l miR-18a IRINMIFIXTBREF 36 h 5
NIH-3T3 4RH AR Notch2 B mRNA RIXZE (b, GAPDH fEAR S, X
BASLNAREE 3 MRILER, ¢ @I EBRENIVECNE
2 miR-18a NI AT BB 36 h /5 Notch2 EE W RE T K. B-
actin fEARSEH,

2 miR-18a &l NIH-3T3 B4R+ Notch2 EHHY
xRk
Figure 2 miR-18a inhibits the expression of Notch2 protein in
NIH-3T3 fibroblasts

Xhol Notl Notch2 3'UTR
hRluc

mmu-miR-18a

5’...UCCUUCUGAACCU GCACCUUAA...

3'GAUAGACGUGAUCUA CGUGGAAU

Mutant Notch2 3' UTR 5'...UCCUUCUGAACCUAUUUGCAAU...

hRluc

O XFEB = miR-18a &) EI O $EI43HER = miR-18a H4IY)

* %

0.30 0.25 +
H H
35025 #o 020
£ 020 &
= 0. = 0.15
0.15 o
0.10 ﬁ 0-10
R R 0.05
0 0
8 \S\?\ \ \)'(Q* 8 \S\?\ | \S\%
a® Ok a® Ok
\\\o‘('\\ $o‘6<\ \40"6\ w)‘d\

[E] A: psiCHECK™-2-wt-Notch2 E{{&#] psiCHECK™-2-mut-Notch2 F &
HETREE. B: FUUAY miR-18a TE/\E Notch2 BF 3°UTR HHY
FEEMRURRTEHIEMNF, C. D: # miR-18a B4 ZHID
#l #07F HEK293T 48 A2 AP X3 F psiCHECK™-2-wt-Notch2 % & I
psiCHECK™-2-mut-Notch2 F{RBIZE ¢ RESAEXTE MR IR, XTHR
EELWAEZEE 3 PRI, *: P<0.05, **: P<0.01,

3 Notch2  miR-18a HEIZHEHE
Figure 3 Notch2 is the direct target gene of miR-18a

AT FHEFERT XIS psicHECK™-2-wt-Notch2
AR HEK293T AR, TEHF R T miR-18a NHI4#0
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psiCHECK™-2-wt-Notch2 E AR, /55K RE
BT A= (P<0.0.5) 0 MFHEEZ miR-18a NI
#0 psiCHECK™-2-mut-Notch2 & A B4 RE 5 D&l 4 3¢
R MAaMELL, B RARBIENNEHERHT
FITFE N WE 3D, LI ELRRKER, miR-18a BIYE
%48 Notch2 BY 3°UTR 3RIATS Notch2 ZEHMIFRIX,
2.4 Notch2 MM EREXERNRIE

mRNA LA X & B K F B9 M 45 R KRB, 7 B
SiRNA B LU UMl Notch2 BER RN E B RIE
(&l 4A. 4B)o qRT-PCR K2 &, & Notch2 NI,
Acta2 F Col1a1 NERFRAXFEFZE T HIHI(E 40);
EHRENEEKNERKA o-SMA ZEBRIEETHE
(E 4D),

X358 si-Notch2

2

=08 Notch2 s s o -

z
£ 04 B-actin

XTER si-Notch2

O B8 mm si-Notch2

*%

1.4

1.2 *x @
%ﬂ . B8 si-Notch2
1.0 _
H.K " -
708 O-SMA | s g —
™

Eoe6

=04 B-actin

S —— —

Collal Acta2
GE]A: 3#id gRT-PCR K2 E siRNA FIXFBR A5 2L 36 h f5 NIH-3T3 4048
/1 Notch2 B9 mRNA X k. GAPDH fEAMRZ, 3THRLA 5 5204
EEE 3 NI, *: P<0.05, B! BT E A RENER ML SR
SiRNA FIXT B 36 h /& Notch2 FIE B/KFE K, B-Actin fEARS
EH. C: @I gRT-PCR K2MTE Notch2 EFEZNH] 36 h [FHI NIH-
313 4R Col1a1 F Acta2 I mRNA TEZ W, GAPDH fERIRE,
WRASRWAREE 3 MRILED, **: P<0.01, D: BIEH
FREDIRER M EL R siRNA FIXTER 36 h f§ a-SMA IE B RIAT L,
B-actin fEANESEH,
El 4 &l Notch2 AR sbE BB XEERE
Figure 4 Inhibition of Notch2 affects the expression of
extracellular matrix-related genes

3 Hig

M EFREXELNREERFEM T LM
™, AR EBIRE miR-18a WAAMMIMNE AR &
EBIATER, E Lt AR LT LE 4R NIH-3T3 IR R
SR, BEEMRRKA Acta2 BEE LUK Col1a1l EEFRXT
NHYER a-SMA. | BIRRIRER al ##05IBAEEH
MREEANEEREY, MA4LERIREER

EMINEFREXE QN X B, EILAHRE
Bl 4T 4 40 B AT R3IX miR-18a 1B 1M#, @1Z gRT-PCR
KM Acta2 1 Collal FIFRIAT N, HAIXFANER
HZRIXIIZINE, LA ELERPA miR-18a 545
BEREXERENRA T

KRR LI miR-18a HFIEIE N @B XY F 14
WX ESERPIXEER Notch2 BIINHI TR
AT INE AR X ERNRIE, ZERS
TERH BhBX 78 AN 40 BB LA Kz F shBk il A K2 AR B A miR-
18a 1%l Notch2 BRERIEMHARLE R “HE &I,
H[EIEBAT miR-18a X Notch2 TERH T 4E (b T FZ Y
BEER,

AR AI LI LE R KRB, miR-18a BN F
18 Notch2 EEH) mRNA RIXKFFAIE 30%, Bi%4E
RTAEBERITFEENX; MEEKFHENLERKRA,
miR-18a AJ LU Notch2 ZEHMIRIA, HIXFLER
AR SMAREEFPHNELREEGRIEX, RE miR-18a
TSNP B FE 2215 Notch2 mRNA FRiABAE TBE, (BAT &
REBLTN, SBX—TUEERITFEE N HILA
NEFELRPFER s M HELZHNLRERAERHNE
1. BETFBEAINERT RS L mirR-18a iRIAAIT &
KREBEZIEIEMW Notch2 BRERIENRMEIMAIEE L,
£TF miRNA B LUEA F Z N EEE A, miR-18a XTI F
Notch2 ERMAE AT HMERRIAENT
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