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WE. B MRV RO PR A0 Bmil XA R AR P ER. FiE ROMNEREREA
Jif &k PN 2 40D ( human umbilical vein endothelial cells, HUVEGs) , iz F P47 sh B R 5245 HUVEGs JIN#E H
YIREF7(1.5 Pa) FUKYIN F7(0. 5 Pa) 12 h, JHSZI & & PCR BEFI G BN EEAG T Bmil mRNA IR 1 3635 K F, ]
2 S0) 91 SRS I A0 BT AL BE ), B S /N TP RNA (siRNA) $5 54 R UTER Bmil JE[H, 458 HUVECs 32 7)
12 h )7, 5 1.5 Pa YIRE JHAH L ,0. 5 Pa AIRYIN; J7 B S35 1 Bmil 335, RIRTMHI 4T RS . siRNA r»HEE Bmil
iKIE S TARYIR S % HUVECs SEBRIHIER . 458 NI 1% HUVECs SE88 i/ F vT RS2 i ad 1A
Bmil 2 FAAIRIESLI, Bmil FXTUBRE 0] KR % HUVECs dER2 A9 .
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Abstract; Objective To investigate the role of Bmil on the migration of human umbilical vein endothelial cells
(HUVECS) in response to low shear stress. Methods A parallel plate flow chamber system was used to gener-
ate low (0.5 Pa) or normal (1.5 Pa) laminar shear stress. HUVECs were isolated, cultured and exposed to flow
for 12 hours. The mRNA and protein levels of Bmil were analyzed by real-time PCR and Western blot, respec-
tively. Meanwhile, wound healing assay was performed to determine the migration of HUVECs. Bmil specific
small interference RNA ( siRNA) was used to silence Bmil gene. Results Low shear stress (0.5 Pa) significant-
ly inhibited migration of HUVECs compared with normal shear stress (1.5 Pa). Similarly, compared with HU-
VECs exposed to normal shear stress, the expression of Bmil significantly increased in HUVECs exposed to low
shear stress. Small interfering RNA knockdown of Bmil attenuated low shear stress-induced inhibition of HUVECs
migration. Conclusions Low shear stress may inhibit the migration of HUVECs through up-regulation of Bmil ex-
pression. Knockdown of Bmil may reverse the HUVECs migration inhibited by low shear stress.
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M FEAR YD g 2 2 gl koo A Al A 55 Bl Bk 9=
iR A fE R R R 2 — D B AR B R A B AE
MAEER IMAEHT A DL A PR 45 18 &2 45 i e
Hh S Bl Kook A B Ak B B P il R b i B B R
PEY S VIR 7 X6 I PR A0 A S 3 G AR DG AL
TIARZ, BN . {55 5 42 0 IR 5 | 2 K 3R 5K /Y 4
AN AR T BB AR A R TR
TRV JJFREE T P K 40 ML 7% 1) I 42 LA X
B 55 M A AH G R AR B R B AR R S

J5igE 2 I Bmil J& 22 i 2 X ( polycomb group
genes, PcG) FIEP AL OO Z —, & —FPTEIR N
T AN E A, Bmil 78T 40 AR 4i i b
ERERBRE, S5 T 400y B 355 K b8 4
MR AR B RZRAEAT Y B9 & B, Bmil il
T F B 37 E-cadherin 3575 MR T 4R AL A% F{R
725! miR-495 38 3k Bmil 7 7 R 75 5T 40 i A
AR Bmil FI5 L ETERUILES A K 4T
B BAERE A J R AE Y. AT AR IRl O
UESE, VIR F7 AT LAV 1A P9 B2 A Bmil 2351
H#ATERE Bmil 2152 5101 5040 M4 N K
ML REAT R, ASSEIALE T AR SEA b A1) 5t
AR5 37 A i Bk N K2 48 B9 ( human umbilical vein
endothelial cells, HUVECs) , %f HUVECs Jifi il 1E % 2
PYINLTT (1.5 Pa) FMERYIRL 1 (0.5 Pa) R, A5 I
YIRS RE F1 48 1k J Bmil &3k A8 4k, MAKYI R f
I E R R Y ) 2 A e SR B

1 MR

L1 EERXFFLEF

44 1ML T M199 ( Gibeo A F], &) ; EGM™-2
A B 40 i AR G B 5% i (Lonza 23 W), i 12 ) 5 Trizol
(Invitrogen A w], F[FH) 5 i1 5% 5 & ( Promega 2
A, 3 [E ) ; SYBR-Greensupermix ( Bio-rad 23 ], 38
), Bmil $it /& ( Cell Signaling 2 &, 3 [ );
GAPDHHLAA (127§ Beyotime 23 &) ) ; B P4 i R it b
AL BT 1G A ST/ R 16 (ka5 B %
W R A R A Fl); Lipofectamine™ 3000
(InvitrogenZy 7], JE[E) , HAhAE AL Y A 8 015
BRI P2 o pr e, B S AR LAY TR (B
) A RAF A, CO, KiF#4 (Thermo A ], 55
FE) 180 B A 22 B8 ( Olympus A R, HAS) 7= 55

B TR B HL (Eppendorf 2 7], 55 ) 5 Fig bR 1Y ( Bio
Tek /A H], FE ) ; %¢ 6 & 7 PCR Y ( Bio-rad A #],
F ) s AT AR Bl e (IR AR AL R
HBABRAH) .
1.2 HUVECs BiEFRER

HoEr et B A= LIy (AL S 24 24 B B I B ) 2=
By BHRAL ) | R 4 I A A7 ) 45 k) 4R 30 I8 Tk S
0. 125% FREEF AL, | Bk G 7e 7 5 10048 N R J2 2
fipl, FFEEHAL 10 min, FHE M08 (R FRFELAE AL, 11K
RGO 20 LBV, PR B TR VR A AR 0.1 mg/mL
Z R R TR ECM™ -2 P R 4 A
BrFRBi s BT 5% CO, 37 CIEFRA h ks i 55
24 h JE¥, K2y 7 d KERAGIRE . fFHUVECsfl
BRI R He 12 LIS AR e 20 e 422 b T 15 3R
W GOV E 2~ 4 AR FSE5 AR LS AT,
NS 1% ORI M199 [FAEA0HE 4~6 h,
1.3 RARYIR A1k

AT S R G T iRV S, 1%
ROAAEIR AN AHBOM T SO E . i i
J£0.03 em 8 2.4 em, 20 MU A0 [ AL T
7.6 cm x2.4 em X0.1 em (K x5 x &) & o
0. 1 mg/mLE R AR MBI 2 DE /-,
UEBE A0 AR T 2 32 B ARE )2 T U0 ) 0,
VA 1% AR M199, R H 7= 61Q/ (wh) *1H551)
IO FT5 ARSI 3 3 R Y P O R /INMUEE Q L,
kSN 9 G v | B M (= W . o e
A EH YIRS (1.5 Pa) AAFIIRDIN 71 (0.5 Pa)
A, VI S AR a2 12 hy,
1.4 ZEHENE ( Western blot ) 4l

W44 240 HUVECs, FHVK PBS ¥ 3 W5, It A
T A ER T R A 1 AR R el vk A B
5 minZE A7 AL 0. 5% #E A AETE 25 min, FH 10%
) SDS-PAGE & LUk 73 B 1, & LM =
20 wL, ¥ RS 5% WiRE Wk 36 2 h, i fe it
Bmil HTiAK,4 CF & 2t 8425 140 0 i
FREEHRC ) P 1gG(1:800) SRS 2 h, TBST
PEJE I NBT/BCIP b A B5E 1 I €2, 4G 0 2 11 3R 3k
HWES, EFILF GAPDH fE NS,
1.5 ##ERFELHEE PCR(Real-time PCR)

FHIE MR Trizol 24# 45 24 HUVECs, Jin 5
i E 2 ~3 min, 4 °C, 12 000 g/min B> 15 min
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J5 8 EOKARRS 2O I R N B 10 min J5
12 000 g/minf 1> 10 min, H 75% VK L BEVE 1 IR)E
7 500 g/min#.L> 5 min, Hif & DEPC 4b#id i 7K
AR E B ASGN M BE . Promega 2 ] 1) 386 5% S 451
BN 5k cDNA, DL % 5k 9 cDNA b B4R 1T
Real-time PCR #:, LA GAPDH 1 g 2 8 44 A5
M iy v B, Bmil Vi 5| 4. 5'-GCAGCTCATCCT-
TCT-GCTGAT - 3', F Ui 51 #. 5'-CATCTGCAAC-
CTCTCCTCTATCTTC-3"; GAPDH L {i#5| 4.5 -AT-
GGAAATCCCATCACCATCTT - 3", N ¥if 51 #. 5'-
CGCCCCACTTGATTTTGG-3', HAMFEM K 3 N E
L, W MR FR 20 pL, PCR KM 45 4. 95 C
5 min;95 °C 30 5,58 °C 30 s,72 °C 30 s,30 MEH,
SCE A 3R, ARSI EAR AT, A H R AR R
IRIKP AR S FHASAR 3 (2799 ) SRR,
1.6 #REXIIRELE

MARPEH A HUVEGCs B4 80% it &, G
10 L JFEAS Sk 3 B T AR 7 10 ) — B4k B il —
AR ARER T DX, 2R A M199 P i 1l 4 1Y) 4
MUJS 4% S50 43 N2 Y10 7, 73 IAE 0,12 h [ [A]
SUTEBIE WU T R AR IR, i 3 Photoshop 11
FEANRRIDR (S0 ) i Zm i bricfa , I 25 41
S < g DXl g T AR 0 DR TR AR 4 R AR
MR AT B8Ok e i1 A R

VYR A% = (0 h MYRTH A -12 h JF R

) /0 h %R AR

1.7 siRNA FH 5236

A Gen Bank H A Bmil 3£ [H 4K cDNA ¥
G A6 MBI A PR BR A w6 BURE =
PESL ) Bmil JER A siRNA FBE, #f HUVECs 42K
BlG % 80% A, H Lipofectamine™ 3000 415 siRNA
ey SCROTIEIR U BT, FEOL 24 h e $RIL
K20 B A EFT Western blot #:30,  BAM: X B8 T4
RNA ( control siRNA , siCTL) 41 iF 4% . 5'-UUCUC-
CGAACGUGUC ACGUTT-3", Jz X % 5'-ACGUGA-
CACGUUCGGAGAATT-3',, fifiiidk t e fE siBmil 351
1E X5 . 5'-GCGGTAACCACCAATCTTC TT-3', Jz X
% .5'-GAAGAUUGGUGGUUACCGC-3',
1.8 SFitFAE

JI A SEge 2 /T B 3 IR, 45 4 S B K s A
PPBhREZE RN AL B0 ) 9 22 SR o K

P<0.05 BREFHAGITFE L,P<0.01 £nE
S R

2 #R

2.1 EYIR A%t HUVECs i I8N

YA IR S, B A AT P AR B R 43 0 L
1.5.0.5 Pa VIR S1 il 12 b, 45 EI/R,5 1.5 Pa
VIR J120 A0 b4 ,0. 5 Pa YN J1 40 HUVECs #i#% IX
ARG 2 (WK 1),

Oh  12h

1.5Pa

0.5Pa

(2) RREA R E

B 1 {EYIR 3t HUVECs SERHIRNE( “P<0. 05, bars=20 wm)
Fig.1 Effects of low shear stress on migration of HUVECs

(b) RRE AT

(a) Wound-healing assay, (b) Wound-healing rates

2.2 {EYIR /1%t HUVECs Bmil 3% /82200

P B R A AT AR S s I, a3l DL 1.5,
0.5 Pa YL J1 3413 12 h, Real-time PCR & Western
blot Z5 5 7R . 5 1.5 Pa 41 L% ,HUVECs 7£ 0. 5 Pa
YEH 12 h )&, BmilmRNA Fl4E H £ A B & T
(WK 2),

1.5Pa 0.5Pa

BMil e <—
GAPDH e e

1 0.25 #
#0.20
'
B 0.15
{7 0.10
.05
£0.00
0.5Pa @ 1.5Pa 0.5Pa
(b) SIRNABE YL J5 Y] B2 7 2f
Bmil & A RIEFIF M

& 1.5Pa

(a) sSiRNAFERL J5
Bmil & A FRXKF

B2 {EYIRA1%F HUVECs Bmil R3iERISME( “P<0. 01, *P<0.05)
Fig.2 Effects of low shear stress on the expression of Bmil in
HUVECs (a) Relative mRNA expression of Bmi 1,

(b) Relative protein expression of Bmi 1

2.3 siRNA #:#3%f HUVECs Bmil Fi&HI2200
HUVECs %t 24 h J5 , Western blot ¥ill 45 58
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B, siBmil $5Ye2H 5% BEAIAH L Bmil 25 1 kK

8/, BEIAS SR T B Y siRNA RE 12 2 410
il FTAYHEA Bmil B9Z3K, AT LA T ge 505, S
J5 YA L3 5N %% 1.5.0.5 Pa Y1 J3 R 12 h,
0.5 PabIi; 77 EIRIAY Bmil 2 P12k 0 Bl

siCTL siBmil
Bmil R b Bmil e e A
GAPDH -ty GAPDH i S S
@0.3 @0.8 e
® K06
Ro.2 ;”é 04
Eo.l 0.2
mo 0 ﬁ 0.0
HOOGCTL  siBmil ¥ L5Pa05Pal5Pals5Pa
E g siCTL siBmil
m

Z (@ SIRNABRUEBmil  (b) SIRNABESeS IR A3

BARKKT Bmil & HRIA M

3  SiRNA # % 3 HUVECs # Bmil & %X 8 % I
( *P<0.05,%P<0.01)

Fig.3 Effects of siRNA transfection on Bmil expression in
HUVECs (a) Bmil protein expression level after
siRNA transfection, (b) Effects of shear stress after

siRNA transfection on Bmil protein expression

2.4 F#t Bmil RiXFVIR 134 HUVECs E#%H)
=AU

HUVECs %% JLAb RIS | 45 20 ML A% A P47 P A i
SN, AN #R 1.5.0.5 Pa Y /7 12 h, EE
M RRSC 8, 4558 WoR,0.5 Pa KU1 T HIELT,
AHXT T siCTL 41, siBmil 20 HUVECs iF 8 6E 1 ] 2.
H45R (P<0.05) , UEIA T4 Bmil J5u55 17 KYIN 1
XoF 4 RS A (DL 4)

1.5 P;
siCTL \:100
< 80 ——
0.5P: By
gz 60
g 40
1.5 P; 4;'5 20
siBmil = 0
0.5 P 1.5Pa 0.5Pa 1.5Pa 0.5 Pa
: - siCTL siBmil
(a) SRNABRERIREARE  (b) sRNABRFERIRE SR

B4 ®{X Bmil Xk /51 & 51 3 HUVECs i % B9 % M
( "P<0.05, bars=20 pum)

Fig.4 Effects of shear stress after silencing Bmil on HUVECs
migration (‘a) Wound-healing assay after siRNA

transfection, ( b ) Wound-healing rates after siRNA

transfection
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TRV VR R M sl 4 RN R 2 —,
FLA S5 1 A8 A BRAR S VR LS P B A0 i 2 R AN
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JZRYIN 1 (>1.5 Pa) B LA 0005 4 Bz 4l B b s
Jk SR RERE AL L PR 2235 T /NT 0. 4 Pa IR Y1 7
SIS P 7 20 M B Bl ok ke R A AL e TS
VIR KN AL T AR . DAAE 2 800 9% e UL ¢
YA 37 3 20 5 1 AL 2 (B R D RE AR Ak, A SCIA Dk i
PEAS ) 5k B2 7 ) 22 (8] 1 B, 42 30 4 R o A5 R
Ao B, ARSGE AT AR 8 I R G E )2 i
YIRE 71, 2 2% SCHk [ 10-11 ] w4 S2 8 07 15, vE+%
1.5 PailE® I F1 %I 0.5 Pa AR F7 008k
PRUHIR YD 1 FRBEXT P B 4 M 7 i 52

M4SN AR AE AR DI N /R R i R8i2 3h,
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A, PN S o B 40 N 28 0. 556 1. 002
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Z RS Bmil T H R A A T 40 iR
YA, 5 H TR 248 TP AR Bmil X4 i
I FR THRN b At MG 58 R 22T T . Zhang
%[SJEﬁ%Efm,Bmil i1 T 4 E-cadherin 7875 iy
T 40 B 4 3T 4% AR 2% ; miR-495 @ 1t Bmil 385 A
B FE R T2 A 3E R, R Bmil 76 40T A% s
S ERVER , oM AR SCRIFFR SR AE T 4K HE . XA 4 i
M5, TG T Bmil FkAKF8%, B H FrsEa iF
GEHGHE , ZEWK A HE ST B bR AT Ak K RS
Bb A 1E H R AN Bl ok ok e B Ak G R 32 B0 Mk . A
Bmil ik, &I Bmil (3% 357E 8l ks B 6 4k K R
= g ik i 45 RE 25 T IE R R B, $278% Bmil PGB
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S5 KRR AL A IE . Miao 2517 55 K& BL,
Bmil /£~ miR-134 AYFEEEN, Bmil RiK LA DA
THBR miR-134 33 kMl 1 3 4 P R 20 it 78 K
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RS 0 5 F-HIL T T,
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