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A& FiR % microRNA XN EE —F L RS
FIERIME RN K HARIEERNER *

5

AW XEH TRE KRS KA
(PR 2E 29 25 3 9U0T, 17 8H 421001)

BE W CAERM, N84 A A T (endothelial nitric oxide synthase, eNOS)E 4 P 771 1# 27 %% (nucleotide, nt)
FHJFH L 27-nt microRNA ORI, FFxT eNOS B AT FZL A 5. ik PRV 1% & 7R EE 27-nt microRNA 251
A5 eNOS FKIE 1953 F WL S LA P B2 40 Mt 5 P i vl BB AR A, B A A 27-nt microRNA iRk Ok, A IR B4 12 Tk
e N B K P 2 44 g (human umbilical vein endothelial cells, HUVEC), Western blot £l RT-PCR #li% 41 Jitd & 77 eNOS 25 [ 7!
mMRNA ZEIE 50 LA K MU e e R T IO 234 0028, HFW1%¢ HUVEC SSRGS 0. 455 R I: 27-nt microRNA 5 1% B2 A%
eNOSMRNA (/KRR [ REIE; FINHEEE T Sply Apl FE FUREIEW ™ 4E T AR OIHEIVE R s 5985 40 ¥
A L R e (A ) SR, R T 27-nt microRNA (130U K B 58 45 1A (pEGP-mut-54nt-mi) ki ) HUVEC, H:
A KA 19 T B TE R 6 IR ZE ) B T K TE 49.4% . 45 SRR W], 27-nt microRNA W 17 eNOS & 11 & H mRNA F£ik, [FH
HUVEC 478 2 S0 W4, #5351 Spl Al Apl & 27-nt microRNA % eNOS [k P FmE/EM. SLiitr, W& T
J5E microRNA L5 5k PR 3L A S5 50] P B2 200 it 396 58 2 JCAH DGV R DR R SR8 119, P RE R A% 22 B0 A% 40 ff mh i 6 5 A DG 1 2k

PRI IL B FR T R EHLH 2

KR microRNA, WREM AL N, RN, Skl

Z89ES Q7, R33

microRNA J& —R K4y 22 MR A A 3
A LR ~T R A U5 1k FE 2 15 B /N 43 - RNA, T8
fift mRINA B2 50 P 7 G R e A
RIRIE . TR IR IR, ) B o I A 1
2 microRNA 19318 H 0 S 30, o i A5 9
1R HEFEBE S microRNA ZHEEIM R, #E—D 1
WFHERHER, microRNA 750 L5 41 Ml (¥ 4344
AR BETE S E T 0] e B AT IR AR

Wz 8 — 4 4k % & ¥ (endothelial nitric oxide
synthase, eNOS) = A7 71 T~ ML 4 A R 4il g+ i /s
B BNE A s e rp e, A AR
L- R P A =2k NO. 7E0 LS Rget, HATYE
FFIAE () I PR DO RE . b /8 P S 40 B s s
(1) Dy et 52 UL B A /AR ) SR AR A5 D e, il
PRI, eNOS 18 o K L2 Jfa PA] 1~ 1R S0 15 5 10
BN R BRI A FRATTAET I CAE R, eNOS
54 WE A 27-nt AR AN AN
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T 5P microRNA (27-nt microRNA) [F) K, &5
W45 eNOS [RIAE. AE—PuF 5N & 1IN
27-nt miroRNA Z 545 eNOS KA 1953 1 HLH| A
JLAE N B A MBS 58 T R mT B, AR S el a4
27-nt microRNA =338 0ok, IR TUAACKs 12 0k i
e N T 5 ik 9 %2 40 il (HUVEC), 6 30 4% 40 i & mh
eNOS i [ mRNA F A1 0 A A% i 5% X7 1)
FIAMA, FEMEE HUVEC #8955 AR LS .
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H Ly (ATCC));  E. coli DHSa (A % {5 ): % 1&
miRNASelect™ pEGP-miR (3£ [H Cell Biolabs 2\ F]);
JFORLHE BRI ORAR AL B (AE 5 R 2 7] 2
Al): A RNA $RIGR A& (bt B = BB AT
FRAT]D; RT RAFIEGEE MBI A7]); PCR A&
(RIRAMEH AR 2 7)) Lipofectamine™ 2000 4%
e3R8 #) £ (Invitrogen 24 7 );  puromycin (Sigma 2
w]); eNOS # i B 3¢ B BT 14 (Cell signaling 2 7] );
1640 21 g 1 F7 5 (Invitrogen 23 w]); IR I i% (i
W AEWATBR 2 ).

1.2 A%

1.2.1  27-nt microRNA {5y 1A TR R R4 2 % 0 .
J H eNOS 55 4 W T 27-nt E TS 5" GAA-
GTCTAGACCTGCTGCAGGGGTGAG 3’ ¥ it & ¥
microRNA, & T ¥ lli% microRNA £ H G L&
PE, BATRE T 4 FIAFIMARMRIENX. W R
FE PR R I eNOS S5 PR (1 38 38 3 A AT AR 5% 1 11
27-nt JFHIWE XTI, 1 5EH DNA & B R A3 215
— 4 DNA, %% 1T DNA % % & N & B3 BE
DNA, ZJG%il PCR Y W5 AT RSN ELL, A
# 14 miRNASelect™ pEGP-miR, #4#[1) 5 Ff 5 ki
5% ) 4 pEGP-27nt-mi. pEGP-mut-27nt. pEGP-
54nt-mi. pEGP-mut-54nt. pEGP control. [fi5#51t
E. coli DHSa 1 F 1. PRV RFD) W] 20AF 246 A IE
B E B TR B PH PR 1.5 ml %5 &2 iR ZE T
A FHEAT DNA FEHIIGE.

1.2.2 BRI Y HUVEC. HUVECs ] 10%Jlh
AL 1640 K5 FRIERT IR 24 h, oAb B R 3L,
TMANELLF I RE R AR, 5 h a3 10% 06 2 1.
15 1640 K5 7235, fFE Y% 48 h J5 N puromycin 5 %
BHAETERE, WS Ge 1 L.

1.2.3 FOEEEYA I 27-nt microRNA [ %75 %
. BRI A )P I E 4l B RNA L K&
microRNA, ] 12.5% 7% P4 5 DA s Ik M 48 e = ¥k 3F
THIK(30V, 2h). ZFHEBEREKR L,
AR 27-nt TR SCSE R R AT BEAT A,
ARENAE 5/ AT [y-2P] ATP ARicHy, HAb b
FRYEMT RNA E[32E 77 VA8 [

1.2.4 Western blot il &5 (1 iR IA K P, i sk
Y5 H LK HUVECs, 4C, 12 000 r/min 5.0
15 min, HU 3, J BAC EBHTE AR E &, B
50 wg & 1R A 8% SDS-PAGE L Hiik, J5HifEE
PVDF JiE b, 5% NG # =M 1 h, A
eNOS % —$i, 4CHFFE LA, TBST ¥E¥ 15 min,

5 min #K 1R DB S AP brac 1R
PPt LFERR =P, 37CHEEF 45 min,
TBST %£%4% 30 min, 4 10 min #0917 2RJ5 6N
2= R AGRF AL B RS RO 90, filg =
WER, Wi R T EUR T

1.2.5 RT-PCR Killl eNOS mRNA #ik/KF. 411
it RNA 3R EU% IR Trizol W) &t P HEAT. 18
] Beacon Designer 2.0 % 1 #t 17 AN eNOS
GAPDH 5114 . Kl eNOS it R ik 11 L3l 51
W5k 5 ACGAGGAGTGGAAGTGGTTC 3/,
514 5 GGTAGAGATGGTCAAGTTGGGA 3';
GAPDH J: K RIA 1) FIiE5 9751k 5 AGCCTTC-
TCCATGGTGGTGAAGAC 3, Fii51¥ 5’ CGG-
AGTCAACGGATTTGGTCGTAT 3'. 1 pg HUVEC
AL RNA JIA 1.0 wl(0.5 g/L) oligo(dT) 18 514,
70°C Pk 5 min, WA T UK ER AL A 4 pl
Sx N 2% ph i, 1l RiboLockTM A% 1 il 411 41 71
(20 U/ul), 2 pl 10 mmol/L dNTP, 37CiLE 5 min,
TN 1 WL #6558, 42°C1h, ZJ5 70C 10 min £
1LY, A cDNA 55— 454 . PCR 419 s I
94°C WAZYE S min 5, JF4A 30 MG 94°C &1
30s. 56°CiE-K 1 min. 72°C &4 1 min; #)i5 72°C
ZEAF S min, ZIF/RM. HUS wl PCR =4 1.5%35
JEBHEE IS HLIK .

1.2.6  MTT 246 WU 40 B 34 58 . 0T 20 A= < 30 1)
HUVECs, LIEEFL 2x10° A4l /b T 96 fLE; 7
B, R4 A A 3 509 A B 5E 4 JC I3 1) 1640
B FREER DA 24 h, JE 0 10% 6 2R 035, 7EA [
I T B A BN AE RGP 10xMTT, 4k&ds
7% 4 h, H EIx-800 Jf I 5 55 A M A 2 A 570 1H.
THE A M AR A2, A K Ze=(1 -804 A s,
1B/ R A 570 ()% 100%.

1.27 ot b, P sEie s 3 0k, HdR A
x s %7~ LLSPSSI2.0 it #k b i, P<0.05
EEEN -9

2 & R

2.1 27-nt microRNA Xf eNOS EHFRIEHI M
2 fu s fh )5 4k 42 5% 3% 24 h, Western blot 5
HUVECs ' eNOS 5 IR IAIK . g5 R B (E 1):
5 X} #8 4 (pEGP control, & 1-3) #H Lk, #4347
pEGP-27nt-mi (& 1-4). pEGP-mut-27nt-mi(/4] 1-5).
pEGP-54nt-mi (4] 1-6)« pEGP-mut-54nt-mi( & 1-7)
4 Ffi 2235 ik HUVEC (1) eNOS 4K 1132 3 7 41
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W, 2> B BEAR T 94.9% (0.012 + 0.005 ps 0.237 +
0.010, P<0.01). 94.5% (0.013 + 0.003 ps 0.237 +
0.010, P<0.01). 95.3% (0.011 + 0.005 ps 0.237 +
0.010, P <0.01)F1 95.8%(0.010 + 0.005 ps 0.237 +
0.010, P<0.01); 1MiEH4IRA N 1-1) =5 ki
ZH( 1-2) LA 3 2 T pEGP control (] 1-3) %) &
LA 22 AN b, i e A BRI GE i2 e X
W 27-nt microRNA 155 3 1k UKL 19 #6 N 4036 T
HUVEC [1] eNOS K [ 11 % ik.
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Fig. 1 Effect of the 27-nt microRNA
on eNOS protein expression
Endothelial cells were cultured to 90% confluence and then transfected
with: 7, HUVEC; 2, vacant plasmid; 3, pEGP control; 4, pEGP-27nt-mi;
5, pEGP-mut-27nt-mi; 6, pEGP-54nt-mi; 7, pEGP-mut-54nt-mi. The
protein of all stable cell lines was isolated and performed to Western

blotting for eNOS protein assay. **P < 0.01 compared with the control.

2.2 27-nt microRNA % eNOS mRNA FiZRI S
WCEEAN I S RNA, I eNOS 3t i 5 51 4
1T RT-PCR fx i, iR B mwiE 2. 5HXfH2
(pEGP control, & 2-3)#HLt, # YT pEGP-27nt-mi
(Kl 2-4). pEGP-mut-27nt-mi( ¥l 2-5). pEGP-54nt-mi
(& 2-6)« pEGP-mut-54nt-mi( &l 2-7) 4 P i %% R
Fi ) HUVEC f£] eNOS mRNA /K-8 &y, 2351
FA T 94.6% (0.015 + 0.006 ps 0.277 + 0.012, P<
0.01). 94.9% (0.014 + 0.005 ps 0277 = 0.012, P<
0.01). 96.4% (0.010 + 0.004 ys 0.277 + 0.012, P<
0.01)F11 96.8% (0.009 + 0.004 ps 0.277 + 0.012, P<
0.01); MR 2-1). 25 Fokidl (& 2-2) LA
K EERL T pEGP control (& 2-3) 1] HE 2T 1] 1 22 S AN
R, g B g m (P> 0.05). K
27-nt microRNA {5 & ik JJORL 1) %6 N B 4] T

HUVEC ' eNOS mRNA [ 3£iA.
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Fig. 2 Effect of the 27-nt microRNA
on eNOS mRNA expression
Endothelial cells were cultured to 90% confluence and then transfected
with: 7, HUVEC,; 2, vacant plasmid; 3, pEGP control; 4, pEGP-27nt-mi;
5, pEGP-mut-27nt-mi; 6, pEGP-54nt-mi; 7, pEGP-mut-54nt-mi. The
total RNA of all stable cell lines was isolated and performed to RT-PCR
for eNOS mRNA level assay. **P < 0.01 compared with the control.

2.3 27-nt microRNA 4% 3% EFRIFRIEZ N

2.3.1 XF Spl dEEMIREm. FERANMEAER, EE
JaE4T Western blot 73 #1 SP-1 KL, 4R TR
(K 3), 5 X4 (pEGP control, &l 3-7) #itk, #%
% 7 pEGP-27nt-mi ( &l 3-2). pEGP-mut-27nt-mi
(K 3-3). pEGP-54nt-mi(}&] 3-4). pEGP-mut-54nt-mi
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Fig. 3 Changes of SP-1 protein expression
by 27-nt microRNA
Endothelial cells were cultured to 90% confluence and then transfected
with: 7, pEGP control; 2, pEGP-27nt-mi; 3, pEGP-mut-27nt-mi; 4,
pEGP-54nt-mi; 5, pEGP-mut-54nt-mi. The protein of all stable cell lines
was isolated and performed to Western blotting for SP-1 protein assay.

*P < 0.05 compared with the control.
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(I8 3-5) 4 B 223 5 ki HUVEC ) SP-1 5 1 %
WK BTN A FREE A, BRI T 14.0%
(0.860 + 0.013 ps 1.000 = 0.015, P < 0.05). 17.0%
(0.830 = 0.012 ps 1.000 + 0.015, P <0.05). 18.0%
(0.820 + 0.014 ps 1.000 = 0.015, P < 0.05)F1 40.0%
(0.600 + 0.012 y5 1.000 + 0.015, P<0.05).

232 XF Ap-1 S HI# M. H Western blot J5 V2
RIS — AN e 7 AP-1 IOk Ms 0. 45 51 R
(K 4), 55X} (pEGP control, &l 4-7) #itL, #%
% 7 pEGP-27nt-mi ( &l 4-2). pEGP-mut-27nt-mi
(K 4-3). pEGP-54nt-mi([¥] 4-4). pEGP-mut-54nt-mi
(18 4-5) 4 Fh ik Foki HUVEC 1 AP-1 5 A £
WK BTN FREE A, BRI T 22.0%
(0.780 + 0.033 ps 1.000 + 0.052, P < 0.05). 36.0%
(0.640 + 0.032 vs 1.000 + 0.052, P < 0.05). 37.0%
(0.630 + 0.024 ps 1.000 = 0.052, P < 0.05)F1 23.0%
(0.770 +0.032 ps 1.000 + 0.052, P<0.05).
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Fig. 4 Alterations of AP-1 protein expression
by 27-nt microRNA
Endothelial cells were cultured to 90% confluence and then transfected
with: 7/, pEGP control; 2, pEGP-27nt-mi; 3, pEGP-mut-27nt-mi; 4,
pEGP-54nt-mi; 5, pEGP-mut-54nt-mi. The protein of all stable cell lines

was isolated and performed to Western blotting for AP-1 protein assay.

*P<0.05 compared with the control.

2.4 27-nt microRNA X HUVECs & %8RI 520

2.4.1  O0F ARl R RS 3G I TRD (R R . R AL T
XPECAEA A A B, BAREFL 3x10° N4 Ha 4 b T
24 FLIEFRMOT, AE 120 24, 48, 96 h 4 ANINFIE]
IR HOR T HO 0, 2dgn e K (- 5).
W AR DT =1 x 1g2/(1gNt-1gNo), . DT 2l
MG TR], ¢ ARG FRISIA],  Ne A &b 4
Mo, No AEIAIT AN ML, 4R EIR, 7E96h

Ji, HXTEAL(E S e—e )M, FEYLT 27-nt
microRNA (] 5 o a—a 1) Jz ARk (K] 5
o, w—un fll A=A W) KIEFRLE, HUVEC (1)
HHU R, 7338 T 20.3%(75.60 + 1.23 vs
94.86 + 1.82, P < 0.05). 38.14% (58.68 = 1.02 vs
94.86 + 1.82, P < 0.05). 48.96% (45.72 +1.37 vs
94.86 + 1.82, P < 0.05). 51.61%(38.94 + 1.03 vs
94.86 + 1.82, P<0.05); 5 &40 % H AR AAH XS
I, S L G () A% 1 TR B SR K, DA/ ()T
YA T 274% (24.92 £ 022 vs 19.55 £ 0.19, P<
0.05), 39.6% (27. 29 + 0.17 vs 19.55 = 0.19, P <
0.05), 20.7% (23.60 + 0.20 ps 19.55 + 0.19, P <
0.05) FIl 49.4% (29.22 + 0.25 vs 19.55 = 0.19, P <
0.05); &7 27-nt microRNA K H: 5825 44 X} 41 o 1
A=A T B R AR .
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Fig. 5 Effect of 27-nt microRNA
on the endothelial cell growth
Endothelial cells were transferred with: normal cell without plasmid
(o—o ); pEGP control (e—e ); pEGP-27nt-mi ( A—A ); pEGP-
mut-27nt-mi (¢—4 ); pEGP-54nt-mi (m—m ); and pEGP-mut-54nt-mi
(—A). Cell number was obtained by blood cell counting chamber.

*P < 0.05 compared with the control.

2.4.2 27-nt microRNA X} HUVEC %8 (¥ 52, Xt
G275 20 (R 40 i 2R 3R AT MTT 56, % A3 8 ik
irgeit ot iR Bor(8 6), ¥ 4T pEGP-27nt-mi
(K 6-2)« pEGP-mut-27nt-mi(}& 6-3). pEGP- 54nt-mi
(& 6-4). pEGP-mut-54nt-mi([&l 6-5) i ik 5L )
HUVEC (W45 52 20 B4, 76 24 h J5, Lot
YL pEGP-mut-54nt-mi [ 40 8 354 58 41011 %R S5t
Exp AL (B 6-1) EE 3o Al BRI T 25.0% (0.39 +
0.05 ps 0.52 + 0.03, P<0.05), 28.9%(0.37 + 0.07 vs
0.52 +0.03, P<0.05), 15.4% (0.44 +0.03 ps 0.52 +
0.03, P<0.05) F142.3% (0.30 £ 0.04 ys 0.52 + 0.03,
P<0.05).
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Fig. 6 Effect of 27-nt microRNA on the proliferation
of endothelialcells
Endothelial stable cell lines transfected with: N, no vector; I, pEGP
control; 2, pEGP-27nt-mi; 3, pEGP-mut-27nt-mi; 4, pEGP-54nt-mi; 5,
pEGP-mut-54nt-mi. The proliferation of cells was measured by MTT at
different time-point of 12, 24 and 48 h. * P<0.05 ys pEGP control.

3 it it

eNOS J 732 A T L R g, 8 1k
L- WSR2 NO, ARSI IR N eNOS JE R [
ik, RN LA PR 4540 AL R T . AR AR ST
B, FATTHESY T 27-nt microRNA 2 5% HUVEC
H1 eNOS ik 11153 1Bl S HoA: HUVEC B4 55 1 (1)
nREER . R —J&, 27-nt microRNA X
eNOS £ IEH HE M /EH. I HAE 27t
microRNA =& IE N, #5% K Spl. Apl A
JRFGRA = T AR A BP0t
R, BT Spl. Apl Al 27-nt microRNA {3
[F/EH T eNOS [#3RA AT HUVEC #45H.

eNOS LK A7 7E 2 A5 PE00, A0 55 26 5 5 AR
B BBk g, 0 eNOS BE R E 8 1 H ) T-786—C
MRARF 4 WE TR R — AN KR 27t 1)
FEHT. FANGTHM 27t WEETFI N
5 AAATGTTCACCTACATCTGCAACCACA 3’ ,
WSS MKEE TR RN a/a B, 1 4
AMZE S T I SE IR FR A b/b L. eNOS JE A
Tkt R B 174 BLk ok, # T
Shy /U I 5 998 T B2 S B DR 32 2, iy BT 9
PRI, eNOS JEF S 4 W& 7 ) 27-nt ER)TH
LIR30 5 2% eNOS 3 D] 1) % % 2 R 34T 1R
. ARG TIX— 27-nt microRNA Az FH A [H]
AR, Sl br R, ANE & E T8N

IR R FE AL IR AR H G 1L T eNOS JER #5353
2P, SLW T AN mRNA (€ ak,  HE a7
eNOS # [ il ¥, #on W & 1T ¥ MW
microRNA A 7ESE R 2 &0, BIAE & 1% 27-nt &
STF 5 WA J2 A ) B S 1) 5848 5 7T A 3 i
eNOS ThfgRafB I fE R 2. ARFTTrh i & I v
27-nt microRNA X} eNOS 5 H LL & mRNA & ik
W) ) S 56 4 SR 40 20 ML 3 O, E eNOS mRNA
BY V). L AAEBY BT RE AR AE — BN TR E
microRNA Z 5 [{15r T #EHLH], i X AL ]
X mRNA R IE AT R A B

T e, AN K ZEEh P& N microRNA
P ] mRNA B3, X mRNA [H558
MR BE AN KIS, ARIG &5 RAes, & k)
microRNA A GE5E A R 52 A% N mRNA [F1555%.
AT AESEIX—HEM, FRATH A& T YR microRNA
FEAIA T 5L eNOS A G FE b3 S K 1 i (1 Rk
BEAT THIEST.  H AT eNOS HE[R 4544 1028 b A i 40,
HRE &4 SPL M “GATA” 541, 5iaH
APl. AP2. NFl. H&JENZ L. S RN
A e W28 TCA RS B 1 R e R A A
PERMIESE, SP1 Ml AP1 R AZ k1, HHZ
SanaitEt. . i TS 2 M AT
et s BRI FRAT TR HL SP1 FI APL AT I, 455
RIL, &4 27-nt HEJF 51 microRNA f¥] HUVEC
11 SP1. AP1 [W3RIE T2 BIA IR B (158w, 3k if
S eNOS IR IL. X—2 BRI RN & IR
microRNA A fig /& SP1. AP1 Z5HE 5% K 1 1f)— 258
(RS PR 7. B0 27-nt TS A% H s A
2T ST 0 R R s A A AL R R AR A, 4
SP1 I AP1 [¥y5% M F2 B2 mE A I, Ui HANE 27
FIELH IR 38 PR A R 5 R AT g 2 1 &SP AN
APl RIEZ MG 2 N —MEE T, 7Ext
eNOS FERH A F, WS I microRNA 5
s R F AP-1 F1 SP-1 45— Fh A MR AR ML,
R & U5 1) microRNA 3k A8 1] DL SE i 55 55
DAL [ 22 i DT TS JL AT BE R 1) e S RN 3R A, 1K
AT B AR 2 A% 4 0 BELLB AR DG PE R Rl 2k |
W EENLH . —.

— ZRAWFFTAUESZ, microRNA w] L5 40 B i)
BFERNPE TS, B, miR-290 K% n] L% Dger8
RS VR I T 4 P B P BB 0. miR-24af 1 47
0B 98 T I8 1 caspase9 H1 apafl [Pk, b &k
miR-24a 1] LAWY 5 J00 50 400 00 B 4 (g o0 ik
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1% miR-145 W 240 MCF - 7 40 s 5s, 7+ Hif T
g T, AT alEe a5 R Bor, & 27t
microRNA 5 I8 R[] HUVEC 3453 K 52 31 T
AR EE AL, REER S T pEGP-mut-54nt-mi
() HUVEC 32 24 i BRI W, e 4 T
pEGP-54nt-mi [f] HUVEC 858 5% Wi B 5 A1 W]
. XL Py U M Y microRNA &2 8 ot # i) 1
eNOS A MMl T HUVEC HIH95H, 487218
Tk S g 0 0 B AR AT 5% PR A BRI T 1 4
FE? A EHE R,

Zr LTk, ASCH KR H microRNAs 55 Jt 4t
e S TR 1 Wb ) A P R 428 A% Bk R K 1 201 AL
i, AT A A TR PE 27-nt microRNA S HE X
eNOS PRI R 45, TX AN /o ML A8 O Bt ke P A B
I SN pv e 2 Dl A N UL NN S T ER )
#7~ microRNA 5 A 28 5 5 G T 5k IR 2 Ta) 1)
P A D TR A Vs 1 11 M R I P b, L A7 8 ) 3R 52

& £ X M
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Role of Intronic MicroRNA in The Regulation of Endothelial Nitric Oxide
Synthase Expression and The Proliferation of Endothelial Cells

YAN Li-Mei, WU Jian-Yong, YU Xiao-Hua, XU Jing-Ou, OU He-Sheng™
(Institute of Pharmacy and Pharmacology, University of South China, Hengyang 421001, China)

Abstract Previously it was reported that the 27-nucleotide(nt) repeats in intron 4 of endothelial nitric syanthase
(eNOS) were the source of 27-nt microRNA, which play an important role in regulation of eNOS expression. In
order to further study the molecular mechanisms in regulation of eNOS gene expression and endothelial cell
proliferation by the 27-nt microRNA, it was constructed the 27-nt microRNA highly expression plasmid, which
was transferred into HUVEC with lipofectamine. The level of eNOS protein and mRNA, as well as Spl and Ap-1,
were measured by Western blot and RT-PCR, respectively. The proliferation of the HUVEC was analyzed by
MTT. The results showed that the 27-nt microRNA can significantly decrease eNOS mRNA level by 94.6%
(0.015 £ 0.006 vs 0.277 + 0.012, P < 0.01) and inhibit its protein expression by 94.9%(0.012 + 0.005 vs 0.237 +
0.010, P<0.01); Spl and Apl protein were significantly decreased by 14.0% (0.860 + 0.013 »s 1.000 +0.015, P <
0.05) and by 22.0% (0.780 + 0.033 »s 1.000 + 0.052, P < 0.05), compared with control, respectively. The growth
rate of HUVEC treated with the 27-nt microRNA high expression was significantly decreased, particularly the
inhibition in the cell lines transfected with double-length and mutant of the 27-nt microRNA plasmid, by which the
doubling-time of growth was increased by 49.4% (29.22 + 0.25 ys 19.55 + 0.19, P < 0.05), compared with control.
The data suggested that intronic 27-nt microRNA significantly inhibit the eNOS expression and the proliferation of
HUVEC, by the time the expression of transcription factors Sp-1 and Ap-1 were altered, strongly suggesting that
27-nt microRNA and transcription factors cooperatively regulate the expression of related genes, consequently the
proliferation of HUVEC. Data from the present study may serve as one model of the critical mechanisms through
which the intronic microRNA and transcription factor synergisticly were involved in the auto-regulation of

disease-related gene expression.

Key words microRNA, eNOS, endothelial cell, transcription factor
DOI: 10.3724/SP.J.1206.2009.00755

*This work was supported by grants from The National Natural Science Foundation of China (30670834, 30871186) and Science Foundation of Hunan
Universities (06A060).

**Corresponding author.

Tel: 86-734-8281795, E-mail: hsou01@yahoo.com

Received: December 20,2009  Accepted: March 8, 2010



