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[HWZE] HAY R miR-34a $01A ¥ NOTCHI (K ki %t 45 i SWAB0 AU A AR . Jiid  Eid A s
BT, NOTCHI g miR-34a f¢ Rt HEIE N . M EE S miR-34a 255 7 5 /) NOTCHI [ 3/-UTR 350 2 Bl i 2 A
W9 E W AR RS miR-34a 5 NOTCHI fy 3'-UTR Al B AE FH X2 ' 28 10 1 10 52 1 5 6 28 B3k 5 AR AG Ul
miR-34a % NOTCHI £ (&350 o SR FH MTT 75 K i x40 B AG I 5% ¢ miR-34a X SWA480 NMIISFE 52, &5 &
S ) K RN Y 45 8, NOTCH1 JE[A 3'-UTR J751| (4 WL 2¢ >t 2L i1 15 35 20 TR AL )y 5 9 6 R 45 2R i/ 78 SW480 4
A miR-34a (128004 AN T 4 2R 1A, 7€ 0% Kl A0 T M= FUm A A8 3R AR Y SW480 41 53. 4% (P =0.003 8) ; Il 7
HEK293 4IHfl il A miR-34a (40 i 4 A B L 300K , FOGZE B 0936 M2 U A 28 ik 1y HEK293 2] 145% (P =0.002 1),
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SW480 Al A AL FEAY SW4AS0 fy B < 3 2 W w18 (P < 0.05) , HBHHI7E G, ~ G, 1, U6 W] miR-34a it 3% 35 )5 fig 41 il
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Inhibitory effects of miR-34a on NOTCHI gene expression and SW480 cell proliferation
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[ Abstract | Objective To analyze the effect of miR-34a on NOTCHI gene expression and SW480 cell
proliferation. Methods NOTCHI1 was predicted to be the specific target gene of miR-34a by bioinformatics.
The dual luciferase vector containing 3’-UTR of NOTCH1 gene was constructed, and the 3'-UTR was regarded
as the binding site of miR-34a. The effect of miR-34a interaction with the 3’-UTR of NOTCHI on luciferase ac-
tivity was detected with a dual luciferase assay system. The expression level of NOTCHI1 protein affected by
miR-34a was detected by Western blotting. The proliferation of SW480 cells transfected with miR-34a was
measured by MTT assay and flow cytometry. Results The dual luciferase recombinant vector containing the
3’-UTR of NOTCH1 gene was successfully constructed and verified by enzyme digestion and gene sequencing.
The luciferase activity significantly reduced to 53.4% in the SW480 cells co-transfected with the recombinant
vectors and miR-34a mimics as compared with the SW480 cells transfected with empty vectors (P =0.003 8) ,
while the luciferase activity significantly was enhanced to 145% in the HEK293 cells co-transfected with the
recombinant vectors and miR-34a inhibitors as compared with the HEK293 cells transfected with empty vectors
(P=0.002 1). The results of the luciferase assay revealed that miR-34a could negatively regulate the lucifer-
ase activity by interacting with the 3'-UTR of NOTCH1. Western blotting results demonstrated that the NOTCH1
protein level in the SW480 cells transfected with miR-34a mimics decreased by 53. 6% as compared with the
untreated SW480 cells (P <0.05), while the NOTCH1 protein level in the HEK 293 cells transfected with
miR-34a inhibitors increased by 78.9% as compared with the untreated HEK293 cells (P =0.03). NOTCHI1
protein expression was negatively regulated by miR-34a. The growth of SW480 cells transfected with miR-34a
was much slower than that of the untreated SW480 cells, and the cells were arrested at G,-G, phase, suggesting
miR-34a overexpression could inhibit the proliferation of SW480 cells. Conclusion miR-34a negatively target-
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edly regulates the expression of NOTCH1 and inhibits the proliferation of SW480 cells.
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H#g, 5 ) 22105 RNA ( microRNA, miRNA)
3 SRR Y 3 v I g 5 DX 45 A O T S A
() B, DT 52 M B g 10 A2 W0 24T o miR-34a fE4G
W kA Ok SR BIHEE EEEAE . HIEY] miR-
3da (R ) 5 DR B HL X 46 M 98 i e R TR v T S 1 AR
FH L FRATTRI A= P47 827 07 B 1000 miR-34a (14 31 [
PRI 6 H 5 400 o 34 4 %5 U0 AH OC B9 NOTCHI K [A
& NOTCH1 JE[H 37 v dF 4 it [X 38 ( 3’ -untranslate-
dregion,3'-UTR ) B ZH XU %% Yt 3 g4I 45 5L, DAE 5%
miR-34a J& 7518 i ¥ 1] 42 NOTCHI K& 5 1) K35 1 52
M) SW480 21 ffd (Y 14 51 .

1 HRSHE

1.1 ##

JFkE pmiR-RB-REPORTTM ( J M £ /3 5] 7= i ) , has-miR-
34a mimics  has-miR-34a mimics {18  has-miR-34a inhibitor  has-
miR-34a inhibitor XTI [ V195 B B 6 5 9 R B &
Dual-Luciferase Reporter Assay System & Genecopoeia 2\ &) 7= i
T, DNA #4204 . DNA $2H6R7 & Wizard Genomic DNA Purifica-
tion Kit Jy RARE AR A B2 577 i BRI N DI EcoR |
F1 Pst 1 .LA-Taq DNA B4 (ANTP Il [ TaKaRa /A7) ; PCR 7
Prial it £ (QIA quick GelExtraction Kit) | Uk 4 HUiA 77 £
(QIAprep Spin Miniprep Kit) ] H OMGA /3 H] ; Lipofectamine 2000
W4 [ Tnvitrogen 23w 5 fif 4= L3 W F AT P9 2= 23 5] s DMEM 1%
FRIEM H Gibeo 23w PCR 511G B T N B 123 w125 1, il
Fe AL 5t 7S 4 48 Rk D RE B0y 28 7 58 1 s 2 A A Ry
Promega 7% 7] ) il s DHS o JEAZ 25 KM A 11 W) 1 JE 5080 [ A= )
RHEATBRZA ] 5 bt A NOTCHL iy [ Cell Signaling 2 7] ; S 4t
A B-actin AR S AL W RERR IC — 9T & ECL A& &30 A
Santa Cruz 2\ F), 4HHIER N L K2 400 2 HEK293 K 2 1 9 4
Jikk SWAB0 14 ph A S5 % LR AT o
1.2z
1.2.1 8] Targetscan A4 15 26 43 Hr F i) Hf miR-34a 45 5
L B miR-34a 1F J K 2R A i A Targetscan ( www.
targetscan. org) TELR M HAE I 1 2k AR B B0 T Ry S Ak
ESEi I N e
1.2.2 PCR y1% MR H#E GenBank H' NOTCHI (NM_017617)
LRy 445 BB H 37-UTR §74% 514, L HEK293 2 Jifg & 4]
ZH DNA Jy#itk PCR § 4% NOTCHI E:[F 1) 3'-UTR J741) 4 FH 5w
W5 pmiR-RB-REPORT™" X5 2 i 41 25 8 Ak o, BT I 20 11
76N hRlue (K BIOER) , KIEDE N hlue (13 R 5%
HRMANSKIE) o FOCRKBHR S BRI AR NOTCHI J&
K 3'-UTR J@ 4 Beit-& a1, R s 19 30 51 A BR 1 iy
DIl Xba 1 1 Pse T $UIAL R (R RIZR) , 5190 5 51 L. 5'-CCG
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CTCGAGACGGCGCGCCCCACGAGA-3'; R ijf#: 5'-GAAT-GCGGC-
CGCTCACCATCAGTATCATTTTTATTGCAAATC-3', 1) DNA %
FIARHEFT PCR 973, SR R R 30 wl, R 4544 (F&9% PCR) 2y
95 C HiAEPE 5 min,98 C10 s, )\ 65 CHANTEIRFE 1 CiB X,
72 °C JEAF 100 s, 3 10 DMFEFR;TE 55 CIR K, HAT 18 NEF;
PCR IWAGHG 72 CHRZIEA 7 min, B3G9 2 pl ZEfE
R FEL TR I, L7015 40 Ak [ i, 1m0 i 7= 9 & pmiR-RB-REPORT™
AR BRI E YT B Xba T F0 Pse 1 SUBE , B 7 0 Ak 4lifk
Wi, —F 4 T, DNA 3% 43 [l 3% #2 , % 4k DHS o [ 32 35 K #F
B PRIBUTORL, 25 Xba 1 #1 Pst 1 SUEG ) 5 2 B RE W L Tk 48 2,
W f A5 7S B AR KRN IR A FRA R 58 1o

1.2.3 NI g Ko 5 2R e I Ml e B B KT
SW480 4iififs [z HEK293 4iifiufih T 96 fLE; 7t , 78 37 C,5%
CO, 946 H 55 3% 24 h J5 , {#i [ Lipofectamine 2000 # pmiR-RB-
REPORT™-NOTCH1-3'-UTR & pmiR-RB-REPORT™ }; miR-34a
mimics BY mimics X} B IL5E YL SW4A80 4l i, sS4 6 4H . (D%
¢ pmiR-RB-REPORT™ #1; @ 3t #% ¢ pmiR-RB-REPORT™
mimics (1) % B8 20 ; @) 2 4% Y4 pmiR-RB-REPORT™ J miR-34a
mimics 41 ; @ % ¢ pmiR-RB-REPORT™- NOTCH1-3'-UTR 41 ;
O£ Y pmiR-RB-REPORT™-NOTCH1-3'-UTR /% mimics %] i§
21 ; ©4L 55 Y% pmiR-RB-REPORT™ -NOTCH1-3’-UTR } miR-34a
mimics 41, [A ¥ A pmiR-RB-REPORT™-NOTCHI-3'-UTR 5§
pmiR-RB-REPORT™ K miR-34a inhibitor ¥, inhibitor %} #& Yy
HEK293 Zjl, #2413 A~ FA79L, EREE 3 1k,

FL N FE Bl A7) G T R AL ARSI 73k Yk 24 h
WAL 2 M 7 5 B PBS Yk 3 IR, FEE I 22 CA N, AL m
N BB B3 K B GR BRI 100 wl, #2 K% 15 min
Jii L K ok e 5 2 G 1 5 Ak S I AR B 2K 06 ' 2 REAS T
7 100 wl, Kl B HPOE RERG M, JOLREEIEM(C) N
w7 K PR B M 51 RVOCEEHE M LE . L pmiR-
RB-REPORT™ 41 () 5¢ . g 15 ¥ 2 100% , 43 591315745 41 ) A
X R ERE M
1.2.4 Western blot £l 3L K NOTCHI & 4 ik F)
Lipofectamine 2000 #f miR-34a mimics BY, mimics X} & 55 Ye 5
SW480 #fifity ; [7]72 4% miR-34a inhibitor BY, inhibitor fY X} R %4 Yy
HEK293 4iiffl. 3 d 5441 400E, H PBS ek 4 2 vk, n
A RIPA 5 41 i %4 ik W 4 it A M . BCA 328 HUE it Ji LA AL
20 pg SR LR, DL 8% B TN M IOk I U5 I LIS 4 9, M, e
B ANZFEpe NOTCHI —47 (1: 1 000)4 °C W3¢ % o %, TBST ¥
JBE, — %037 CHFE 2 h,ECL ik €4, FHBEI BRI o
1.2.5 MTT {400 miR-34a %} SWAS0 44T Ve IR
SW480 4 Jifg Sz SW480-control 4 Jif .SW480-miR-34a 41435142
¥ 96 FLAR s, I 3 A L. BFLIA MTT(5.0 g/L)
20 pl JFE TR E 4 h 5,55 BER A ZH TR
150 wlo 30 min J5 HI A b3 (A W 570 nm b i 0% % B H
[D(570)],i%%%6 d,
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1.2.6  HaN4nAR KN miR-34a T SW480 4w J& 1A 1Y 5%
B A K X 20 69 SW480 4 Jifd LA Kz SW480-control 4 fifd
SW480-miR-34a 4L 70% Z, i 4 °C [E 5 24 h, il A RNA f
(50 pg/ml) 37 CHEE 1 h, BUALTA BE W (100 pg/ml) P £
30 min J& , 32040 A SORS I 40 it B 40T B4 0 A, SRR AR 3 IR
WIEEE =G, +S/G, +G, +S
1.3 %it$F o
SCIBARLL & £ 5 £, R SPSS 17. 0 G fFAT ¢ K16
MR T E53HT

2 #R

2.1 mﬁyamm%%iﬁﬁa

A AT, FE A5 ) 54 A miR-34a F PSR
v 55 200 g 354 58 %% U AH 5G9 2[R Of : NOTCHI , DBCI | STRTI |
PEA15 .CBF2T3 .RARG .JAG1 J% BCL2, Hf'f F NOTCH1 5
NI TEA B UM CE R o B, FATTHR NOTCH $k ik H ok AF
SIS BT 4 o
2.2 4 NOTCHI1 % A 3'-UTR & 3] 2 3 % & B 2

AR M

1% NOTCHI P 3'-UTR J731 (1 648 bp) ¥41% Fr Bt AX
PR M B A4 (pmiR-RB-REPORT™ ) | XUt V) Ji5 1 3 fig 4
BES LK TS5 1 648 bp A NOTCHIL %K 3'-UTR HBf(E 1),
5 GenBank 4L CDS B Bl L < BEAIAF . P &5 SRR
UESE T4 A A BE S Wi Y NOTCHI 3£ A 3'-UTR Bl GenBank
FRERERY CDS Bt v o 64— 3, WA SR SN L k4
(F&"I 2), T4 KA 4 % pmiR-RB-REPORT™-NOTCH1-3'-

-
PO l6aghp 2000br 1 648 bp
1000bp—

El1 PCR ¥ HE=¥(A) MELRK(B) EWEYIREEIKER

2 000 bp—
1 000 bp—

30
CAGG A GC C( G AT GA AT GGC‘ AGTACAT CAAGA GC 'CG GG&GCG

S /\“\1\ ot WAM@

10 20 30
C A C CACAGATGTAAT GAAAAT .&..:\G"%'TT""GCGGCC GCGGCCGC

ool J il ﬂ/WW\zMM

A E A BARE SR 2R B T BARR Gl T 45 R
B2 EARNEERNFSER

2.3 RAEZEFMHAAEMLER

B 5 2 19 9¢ D't 3R i 55 0 2 B4 pmiR-RB-RE-

PORT™ 41 #f 17 L 4. 4% . 3L %% ¢ pmiR-RB-REPORT™-
NOTCH1-3'-UTR J}%z miR-34a mimics [ SW480 il ifi £H 2% 3¢ 2 fifg
B 2% Y% pmiR-RB-REPORT™ i) SW480 4 i £ %% 5 2% Jifg {19
53.4% ALK EFAGITFE L (F=34.52,P=0.003 8);
HAr 4 21 5% Y% pmiR-RB-REPORT™ ) SW480 4 fifd 1 = [] 2%
FEAGITHEE (P >0.05), LY pmiR-RB-REPORT™ -
NOTCH1-3'-UTR } miR-34a inhibitor () HEK293 4l ffi £H 2% Yt %
FibH{iE 2 U pmiR-RB-REPORT™ f) HEK293 41 a4 %¢ Y 3% il
) 145% I Z M2 S A e 2# B L (F =75.32,P =0.002 1),
H4y 4 415 pmiR-RB-REPORT™ ) HEK293 41 i 4 =[] () 2% 5
WA G2 (P >0.05), 45570 miR-34a 5 NOTCHI
I 3'-UTR BHER MG . WK 3,

1.2F
1.0F
0.8

0.6 a

PR MHEE

04}

0.2

0
miR-34a X - + = = n -
miR-34a 25004 - - + _ _ "
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0.8F
0.6
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LI IE /oy - + = = + =
miR-34a M4 - - + = = +

TN GIEE-AUN

A:SWA480 4m i, ¥ miR-34a 2t 3¢ & B4 & ik 09 % 7 ; B: HEK293 4n
f P miR-34a xF % X EB AL Hrm a: P=0.003 8, 5hAr
B AR GG SWAS0 21k 45 ;b P =0.002 1,35 hn A7 # 4k 69 HEK293 20
j1¢E:3

POLRBHT L

E3 miR-34a ZMAEHMEARAZERIE

2.4 miR-34a #i M4 NOTCHI & & 8 &k ik
Western blot A5l 25 5 ik 7 5 X B2 AH L 3K, 4 miR-34a
mimics % ¢ () SW480 44 iy NOTCHI 3 [H 15 /K F F &
53.6% ,W#H WK ERAGI#EL(F=15.95,P<0.05), Ifi
#2H HEK293 21 il i NOTCH1 25 11 %3k B /i 5 X B4 A 1L
B, 4 miR-34a inhabitor #; 4t i) HEK293 éﬂ NOTCH1 ®:HEH
K- ETFT78.9% , PI2H WL 25 5 Ge it 22 2 L (F = 11. 884,
P=0.003), %4548 miR-34a 7t ¥ NOTCH1 %5 1119 %
ik, WE 4,
2.5 miR-34a i@ L i B4 NOTCHI #9 & ik v [
SW480 4m fier#y 34 75
YA A 2R 7 : SWA80-miR-34a Zi S5 SW480 41 ff AH
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b, AR R B s , T SW480-control 4fif5 SW480 4 fifg A T A0 LA Yy 5 . LI 6
Ho, AR B TE I 220, RN 1.2.3 45,6 d,SW480-miR-
34a LT SW4B0 41 Y41 il 5351 A 0,20 75% ,37. 08% L 000 10004 j
55.63% ,62.54% .62.36% (& 5) ., 45 F1EW] miR-34a #U (i) 171 w0 2L
VT NOTCHI (g4 1K i il SWAS0 4 i 445 o 8003 0001
1 2 3 E 600 ﬁ 600 = 1
= 2 600
Notchl— «—120x10° F 400 S 40()—- = ]
] 200_‘ 300{
B-actin— —42%10° 200 ] ] @
12 oi 0 () vy
. 0 50 100 0 50 100 0 50 100
EIE& 1.0 GBIz i E BIIBLE
@ 08 I i I
E 06 120rog B G M BGeG,
T 04 ,
T - 100 2
il @2
O —_ s
1 g %0
1 g 60
=
Notchl— mm— w” —120x10° S 40F
Braclin—> M————— 10, 00 (BD) 20}
25 0 . .
H 5 1} 1]
ﬁ s 415
7 AcAX e e nl 4 B3 Ammm A e 1 - M. ke
% . M A REL SRE 4 a: P <0.01,5 KAk
E 0 6 st mik-34a HU0 SWAS0 A EH T
0
1 2 3 ., Ay
215 3 iFig

1. R4 20,2, xF BB 20 ;3 S 20; Al Bl ; Western blot # M| & £ ;
A2 B2 ¥ 72 S5 H%R Al A2:miR-34a 2+ SW480 25 iz NOTCHI
B G £ 49% R ; Bl B2 :miR-34a 3 HEK293 m % NOTCH1 & & £
E W Hrha: P <0.05,b: P <0.01,5 k42 k 4

4 Western blot ] miR-34a 3JZ 40 NOTCH1 ERHRIRIE

—e— SW480 Zifiy ~ —O— SW480-control Zififd

1.8 % SW480-miR-34a 4iijifl
L6F

1.4F
1.2F
1.0F
0.8 a
0.6
04r
021
0 1 1 1

1] (e/d)
a: P<0.05,5 SWA480 4m 20 b2k
B 5 miR-34a PE SW480 ZHAa AT LA T4

D(570)

2.6 AR aReAUE ] 4a g B B g 45 R

Tt 22 B A SR ) 48 e S A 45 SR 7, SW480-miR-34a 41 iy
5 SW480-control 41 fitl Fl SW4A80 4t s AH Lt , 34 8 48 K 4 51l
0.40.0.49 0. 54, G, ~ G, B4 AN T 14% 5% 0% (P <
0.01) , 3] miR-34a @1t % SW480 4L G, ~ G, HIFHHE, A

HATAF 72 A miRNA J&—2K 5k 18 ~25 %
TR 25 JF 2 B RNA b 76 g 2 43 s, 6 F
miRNA BIBFSE 24 T e R 1) % A R R A4 T4
VAT o B i ) 45 RO R miRNA 63k
f %58 Al miRNA T AE B9 BB, F 4177 LA T % miRNA
5 2 LB G 2 [ IR o J9Rg B8 T TR 7 RN T8
PR T HR T . KRR R 8 i 6 miRNA IR
WA T 4 NSRRI g 4R L R A T 5
R T miRNA B3 DA B0 2 2 9% AR 4 T R
e N miR-34 ZHEALE 4 D ELH (miR-34a,
be,s) , F2BEE A HGH R PR 4 e 3 4k 5 VR G
(% 75 M AN A0, 145 . BRI 1 R,
NOTCH1 F PRI 7E 0L 19X B - 240 Jif 9 K ik B2 988 v vy R 38
17T L BiEL 200 i 2l i B2 e 7 L 36 TR 7O TR e, 2
REZ 5 P 4 M B R A R s, wh et om
miR-34a 7E45 B g vh IR ZR 3k, 17 NOTCHI 2 75
FeikU L NEUBRGE S miR-34a (9% 3K TT LS 3
SEE T R B R T L R HE A X miR-34a
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F4) L ] S AL 0 — 25 T B, %o 92 Y8 45 L e B )
TR IT S S AR G L e ) P A R

miRNA %5 1 S AL A 3'-UTR X A B A4MF 41
SEARANTE LG, T BOM L [N R fife & 4 1 R 4
VERT™ . I FRATE S50k miR-34a 1B R 528U A A,
Wt ARG B E B 1 miR-34a 4 5 M A ) 3 A
NOTCHI ; 1| I XL 2% 5t Z& i iz 5 55 % >K 46 1] NOTCHI
HPH R 3'-UTR B R4 miR-34a 45407045, 3F B ]
PI4AIt miR-34a J& 7540 ] 45 NOTCH1 KL () 2544~
WEHE . FAT53 8 A miR-34a 25 R[4 ( mimics ) |-
SW480 4 il F1147 1 % (inhibitor ) T 8 HEK293 41 ifl
miR-34a (7K V- 19 75 ¥, B 2 0 3= g % 1 W B A2
45 AR miR-34a i#3)5 NOTCHI %: 3'-UTRs [X ()
AN MG Aok B EREER . mIRATE
miR-34a i 1 171 1] #8145 & NOTCHI1 % [H 3’-UTR 35
TR B2 AR B S EZ I M, 90 A5 IESE NOTCHI 2 A
& miR-34a ) HFRAIEA

miRNA 84 5 PR 38 35 1) 3= 22 75 23643 miRNA
DLSE 4 A AN 58 4 AN G 3] H A KL mRNA #2
(1Y 3"-UTR,, 38 5o —Fp A0 7 20375 2 11 o 400 7 A
TR 2 T R R A S B Y
D7 %t 45 b HZH NOTCHI %E K 48 (K SE BEAT R
% A% Pt miR-34a mimics (1) SW480 4 g 41 NOTCH1
FEPRHE 7K P48 SW480 41 B B i A%, 1 4% ¢ miR-34a
inhibit HEK293 4 iy NOTCHI 3%t 5 & 1 7K °F kb
HEK293 ZH W] & I . 18] miR-34a 7] D) 47 [o] 4 4%
NOTCHI JE R () [ fift & #EAE L, AT A miR-34a 18 %
NOTCHI #8447 Tfig Ak 4 .

Rk MTT 32 Fi g =X 40 B A A I & 30 3 3% 38
miR-34a 5, SWA80 4 i (1) 384 7 5k FF W] b s 1% , 3 AT i
5 miR-34a 1 [n]##% NOTCH1 B [H f5 51 & T i 5L R AR
A 2, 3 K Sk i miR-34a £ Sy iy 41 9
FERTAAAEARY) & o (A BRI TG R, &
FATHE— LR R

25 | fr ik, miR-34a 18 3 84 & NOTCH1 &y 3'-
UTR Bz (1 3 3R il 28 1A 1 5 D't 3R g 1% 1k, () s 87 2k
P NOTCHI £ [ 1 7K ~F- 325 17 52 W) SW480 1) 41 Jfa 4%
JE. PR, F AT miR-34a 1] 4% NOTCHL BH ¥
SW480 4 it (138 5 , AT A 2 — 20 BF 5% miR-34a 7E45
B B VE FH B8 BLAl
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