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KEL4R  RER] LRtA

[(HE] BE FiTET B8RS A BLAHMGBL) X AJF &I A B 40 (HUVEC ) B4 58 FIIT A% fE 1 (5%
Wi, J75k IR ERE Y pRNA-u6.1/ Neo— XJ I A1 pRNA-u6.1/ Neo—HMGB1 4 % & RNA(shRNA )i
K2 HUVEC 400, F T I8 & HMGB1 shRNA 4k, 18 i 25 11 5 A RE BN IR ( Western blotting ) FI S HT %€
St 5t — TEA WS RN (RT-PCR)IEA TR 4 YL AN A A S 0, 308 3k 170 PP 5 ey (VT ) A0 4 A 344 9 15
0, T AT LA SRS 200 bk RV B 1) A, SR S BGR M ZMA AR ST RS RE J) o S5 R Western blotting & RT-PCR £
TAER] HMGB1 shRNA F2E 44 () HUVEC AHIPRFG BT, B55% 72 h BPAE T HMGBI #5171 & mRNA ik
% IR A0 B IH SRR AR (3B :0.436 £ 0.027 H 1.017 +0.038, T=12.180,P=0.000; mRNA:0.436 +0.031 I
1.020 + 0.051, T=9.660, P=0.001), MTT %% /8 ,HMGB1 shRNA Fa 544t HUVEC 4tk 2.3 .4.5 d (KI5
BE 7 FE R BEAN AR B B R R (2 d:0.210 £ 0.023 [ 0.240 + 0.011, T=1.050, P=0.351; 3 d:0.240 + 0.022 [t
0.361 +0.030, T=3.203, P=0.033; 4 d:0.373 = 0.031 [t 0.531 + 0.033, T=3.530, P=0.022;5 d:0.441 + 0.031 [,
0.602 £ 0.030, T=4.180, P=0.106) . Ji AN LRSS 5 7R, HMGB1 shRNA 4 Ik AE S 1% Le 5 I 24K+
ST REAIAAR(13.10 £ 1.10) % (21.12 + 1.20)%, T=4.950, P=0.001 ), RIJJES56:45 5 %75, HMGB1 shRNA 4l
PELEAMORIBR S 12 h IR G 0% 240 B EL A543 o0) BR A Ak B B AIG ((21.07 £3.33) %Lk (88.53 £3.15)%, T=
14.142,P=0.000]. £5it HMGBI shRNA g Sl HUVEC 4 Ay aE FER RE 1 .

(R8I ] ABEpkN i,  =iEBREn Bl; A, I8

Effect of down-regulation of high mobility group box—1 expression on proliferation and migration abilities
of human umbilical vein endothelial cells ZHANG Xiao—juan, LUAN Zheng—gang, MA Xiao—chun. Department
of Critical Care Medicine, the First Hospital of China Medical University, Shenyang 110001, Liaoning, China
Corresponding author: MA Xiao—chun, Email: xcma2972@sina.com

[Abstract]  Objective To investigate the effect of down—regulation of high mobility group box—1 (HMGB1)
expression on the proliferation and migration abilities of human umbilical vein endothelial cell (HUVEC) in vitro.
Methods The method of stable transfection was used to transfect the pRNA—u6.1/Neo—control and pRNA-u6.1/
Neo—HMGBI1 short hairpin RNA  (shRNA ) plasmid to HUVEC cells, and control and HMGB1 shRNA cell lines were
reproduced, and the cells were identified by Western blotting test and real-time fluorescence reverse
transcription—polymerase chain reaction (RT-PCR). Then methyl thiazolyl tetrazolium (MTT) was used for the
determination of the proliferative ability, flow cytometry was used for determining the changes in cell cycle distribution
ability of HUVEC, and the migratory ability was detected by scratch test. Results ~Western blotting and RT-PCR
detection proved the production of stable transfection cell lines was successful, and the content of HMGB1 protein and
mRNA expression in cells were significantly lower after cultivation for 72 hours than those of control cells (protein:
0.436 £0.027 vs. 1.017 £0.038, T=12.180, P=0.000; mRNA: 0.436 +0.031 vs. 1.020 £ 0.051, T=9.660, P=
0.001). The results of MTT showed that the proliferation ability of HMGB1 shRNA cell lines was lower obviously 2, 3,
4, 5 days after transfection than that of control cells (2 days: 0.210 + 0.023 vs. 0.240 + 0.011, T=1.050, P=0.351;
3 days: 0.240 £ 0.022 vs. 0.361 +0.030, T=3.203, P=0.033; 4 days: 0.373 £0.031 vs. 0.531 £ 0.033, T=3.530,
P=0.022; 5 days: 0.441 £0.031 vs. 0.602 + 0.030, T=4.180, P=0.106). Flow cytometry results showed that the
number of HMGB1 shRNA cells in S phase was significantly lower than that of the control cell line [(13.10 £ 1.10)% vs.
(21.12 £1.20)%, T=4.950, P=0.001]J. Scratch test showed that the healing ability of HMGB1 shRNA cell line was
lowered significantly at 12 hours as compared with that of control [ (20.17 +3.33)% vs. (88.53 +3.15)%, T=14.142,
P=0.000]. Conclusion HMGBI shRNA can significantly inhibit HUVEC cell proliferation and migration.
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AN, 1 HiSE N M A Y DiRe S A E
(A3 512, SRE IR, P B 4 i 25 B it HMGBI
PR, AR 2 24 L DL RN G B - A 2k, 0l oA iz 24
JH B 2 TR R HMGB 1 X478 il S S W A5 T 7
S, 3R K A0S HMGB 4 45 R 55 7] L 3 ) e
Jed FIF- T LA M P 4R 28 5 3% 1510 (XS PN B2 40 A
B 58 SRR BE ) R A R H TR ARG AE
ARSI RS ME IR R Ik 4 K 48 (HUVEC)
WA HMGB1 X HAE 5 AT AL e 1 (520 .

1 ME5RHZE

1.1 AR AR TR : HUVEC 20 kR IG T-5F 58l
W)\ 7], pRNA-u6.1/ Neo— X} BE 1 pRNA-u6.1/
Neo—HMGBI1 %5 % J¢ RNA(shRNA) KL A - AT
1.2 FEEH . =B DMEM 5 37 5550 6 28 1M i
(FBS) T 3&E Hyclone 23w, DY HH LA 42 g 6
(MTT) FIRLAL P BE (P ¥4k 26 [ Sigma 23 6 7= i 5
HoAl 3750 X5 R [ 7= 20 M4l . HMGB1 HiR I T 36 [
Abcam /A~ H, SCHF 2GR St - R A EE SN
(RT-PCR) a8 & T H 4 TAKARA A7),
JEAAK 2000 W T35 [H Invitrogen 237, 5141 i
TAYTEARRA RS K.

1.3 4EH5 3% . HUVEC 5537 T b DMEM 15 527
(% 10%FBS.100 kU/L 8 % 100 mg/L #E 8 &K ),
37 C.5%CO, . MR B A0 s 248 h 5 5%

1.4 FrRif gy  BOSECE KA HUVEC 4, $2HX
pRNA-u6.1/ Neo— X B& Fil pRNA-u6.1/ Neo-HMGB1
shRNA kL, $22 BEARFA 2000 %% Yeil 55 & i i 45
HEATIE Y, T 500 we/mL BT % G418 AT
T, PREL T A AR , 55 Ja T35

1.5 85 [ A 0 B 3 55 ( Western blotting ) £ il
HMGBI1 ik : S BURRE R A MUtk i BB 1, &80
ZoWriies)n, BB R E, A
5 x e SEAR R AN (SDS ) BRI INFE SR iR, WK &
5min, B 20 wg & AT SDS- 5B P Bk e VR e L Tk
(PAGE), 5% %= B 9 .M (PVDF) I L, 5% i
Wk AL, in—dt (bt N HMGB1 HTfk 1 ¢ 1 000 Fi
FE )4 CHFE LR, Pt —BEIR H i i M = ( GAPDH)
1 : 10 000 i, &k il 20 AOBEMRER 2% vl (PBST)
VRS, Yk H BUR i A AL P B AR 12 A B (1 2 10 000
FBOTEZ IR TR 1 h, PBST PR W 5 ik 2
RIS G, B3 . @it Image EIGEFR A4
B AWK EE, KBIgs L HMGBL 5 & I
GAPDH HYAHXRIR RN

1.6 RT-PCR ¥l HMGB1 mRNA ik ¥fac®
IR MR AR AR IS IR IS R AL, 4% TRIzol BEHA 45
PEPUAIES RNA, 28305 5575 2] ¢cDNA. H] HMGB1
SIS A TP RN, 1 SLEE 5'-GATATGGCA
AAAGCGGACAAG-3", Jx X% 5'-TGGGCGATACTC
AGAGCAGAA-3', ¥ 54 7= M1 K/ hy 150 bp; 1R
GAPDH 5|¥)J¥4 : IE L4k 5'-GAAGGTGAAGGTCG
GAGTC-3', & X 4% 5'-GAAGATGGTGATGGGATT
TC-3', ¥ Har=H) K/ Nh 226 bp., it RT-PCR &4t
BAF PRI B R ek i, Al 45 5 L HMGB1
59218 GAPDH (AT F A B TR,

1.7 MTT kil A 3G 58 RE /7 . B pRNA-u6.1/Neo—
Xof B YL 21 fifd . pRNA-u6.1/ Neo-HMGB1 shRNA #%
Y2 My X iE % HUVEC 4004, L 5 000 A4~ / FL4ZF
T 96 fLtkr, A S IR & A 200 wmol/L H,0,
) DMEM + 10%FBS, & Fp4iffd 8 L, F 1.2.3 d A}
TINALHE 5 me/mL f MTT,37 CHFH 4 h, 55
W, A B R AR 150 pl, B3R R SR %
10 min, 436G F K 570 nm Ab 52 O G
(AVE, HLHR 3R,

1.8 I X2 A A SRS 4 ] B A8 Ak, - BROG) 250 < 40
HIFa e S YL AN, AP T 25 mL 4RSI T, )R 4%
i fa % — 2, 7F 37 C AN 5% C0,.95% %
SBGEFRAA PGSR 12 h, R4 RE 5, F I s YL
LA R Ak, AR S 10%FBS G SR, 35
FERThBEFE 24 he 0.25% BYIREETH AL , 500 x g B0
10 min , #§ 2 5 2% 1 (PBS ) ¥k 2 YK, i A —20 C
TR UK SRR A i B0, SRRk O, gk
i, PBS ¥t 2 3 ,0.2 mL PBS TR 40 f, A PI %L
% 0.6 mL, BEEYL A 30 min, EALAN

1.9  RIJRSZIA AT RE JT - 16 6 FLANAE G 3=
M ek A RIS SE IR D 4 x 10° A / FLEERP . £F
I BE R KT 90% Jei , I B (1 40 B ) 7V A h
RN M) T4, F PBS [ &5 1k 2 I HEEAR
B ANMOER B, ARSERESE 12 h TR
TSI SR A AR L

110 ZEit=ab 3. T A R B DA% « b2
(x+s)F7n, ] SPSS 13.0 e it b 4T ab 3, 5%
LK, P<0.05 AZEFA SRR S,

2 € R

2.1 FauwE R L 20 MO pR 0 B . H BB A 2000
T B A5 B 43 9K pRNA—u6.1/ Neo— X HE T
K. . pRNA-u6.1/ Neo-HMGB1 shRNA J5i 47 % e &
HUVEC 400, 2 14 ~ 18 d ) G418 ffi vk, 345 B A
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i ER B E B e BRI, 2800 Western blotting
(& 1A) A1 RT-PCR (& 1B) %5 ,pRNA-u6.1/ Neo—
X HRRSUE SE YR AN AR BN NS, $55% 24 48 .72 h [F)
pRNA-u6.1/Neo—HMGB1 shRNA % 4L 4 Jfl /3 Bl bRic
A H1 H2 H3. 455 8%, H3 gtk HMGB1 &
F 5 mRNA k50T B 41 i 37 1) 1 BH S (4400 il
(% 14 :0.436 +0.027 H 1.017 £0.038, T=12.180,
P=0.000; mRNA:0.436 +0.031 [ 1.020 +0.051,
T=9.660, P=0.001).
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gl 24l

4 HMGB1 A EERSRIEE [ B, HUVEC R Ak B 4,
NS 27 pRNA-u6.1/Neo— X FEESEFE YL 4NN, H1 (H2 H3 JydE7
2448 .72 h () pRNA-u6.1/Neo—-HMGB1 5§ % ¢ RNA(shRNA )% %
4N, GAPDH 2y =R H-ih i 150 2UBG ; 9% Btk LU 4%, "P<<0.01
B 1 A FRGRE RN (A) ML sk - B ATEE
SR (BRI AN ] 5 ATk HMGB1 B92R 1 M mRNA %3k

2.2 HMGBI1 X% 4 HUVEC 20 i J& 359 725 £k 1) 52 i
(9 2):HMGBI1 shRNA F& 2 7 YL i) HUVEC 41l bk
AT S B Fe A (13.10 = 1.10)% , %5 BE 41 i bk
(21.12 £ 1.20)%, W 148 HUVEC H1 /) HMGBI fig
A o I A0 A 34 5 ( T=4.950, P=0.001).,

A 250 B 250

| G2} 23.83%
= Si] 21.02%

| G2 15.17%
&SI 13.08%

4 (1)

% 30 60 9 120 10 "o 30 6 9 120 15
A TIE GHIE) FICNE S MR E (L)

A CHIE R AR 4 (HUVEC) , B AT R 1 Bl
(HMGB1)5 % ¢ RNA(shRNA )R 7 e (1) HUVEC 41 bk
B2 R SOR E  e A bR F 45
2.3 HMGBI1X HUVEC 355 fig J1 52 m (& 3) .
HMGB1 shRNA FE#4 4« HUVEC 4tk 2.3.4.5d
Y3 B e 7 00 BRI AR I 0 R (2 d: 0.210 =
0.023 It 0.240 +0.011, T=1.050, P=0.351; 3 d:
0.240 +0.022 It 0.361 +0.030, T=3.203,P=0.033;

4 d:0.373 £0.031 [t 0.531 +0.033,T=3.530,P =
0.022; 5d:0.441 +0.031 £t 0.602 = 0.030, T=4.180,
P=0.106), XJ A HIbE 34 FERE J] 5 1EH HUVEC
0B AR A LA B R X B, BERH HMGB1 e i
HUVEC 41345 .
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—A— HMGBI1 shRN A #5
HUVEC4INIE
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A (d)

1 HUVEC S AJBF#f Ik P9 B2 408, HMGB1 N =il B R i & 1 B,
shRNA %8 % 3 RNA; 5 HUVEC XJ BE4IA L 48, *P<0.05
B3 DY AR Uk (MTT ) A e e % YL A R 38 5 18

2.4 HMGBI X HUVEC iR RE 1 52 (1 4) - 78
YURREIR I 4 h, AT BB 40 v] B2 A FIRR 1Y
Bk, 12 h Je B AN G o 4558 75 , HMGB1 shRNA
FRER L) HUVEC AR EIBR S 12 h K2R
JE [n] 3 B8 19 4H M B B8] 58 %o 20 i bk B S IR
((21.07 +3.33)%}.(88.53 £3.15)%, T=14.142, P=
0.000], 1584 HMGB1 B&4M HUVEC 4L iEEs .

HERANE 0 h FERANME 12 h

ol

HMGB1
shRNA

B4 RYRSCEASIA R aTRE )

33 it

HMGBI1 AF 2 — R N A 1 U, e 4 e
ol AR SRR, 1]y S R0 B 0 s, sl R
SEAN M BB ZE AN, A% 0 IR 5 00
TEMGR AL % ML PR e JBERR 28 TCRPERTIRSE, LK
FCAb T 5 |36 98 A 5 2H S 15 ) B 5 L 2 v A
HMGB1 {92 5 P2 AR AE o HMGB1 A1 i 40
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HMGBI1 1 Hy s 2 A M SEAE A BT, 1] 5200 N K
YRR IR RN , (2 % B D R et 1 A
A BRI HMGB1 i B e 4B
MEAERIIFE, HMGB1 £ 23 e R AEH K [F]
B, 0 A E A AR A A T S i, R — 2 1
R SREY HER, Horh s 2 ALHZE HMGBI
P20 ) ST BT RS, DT fE i 2 48 52 AN
H, A, HMGBL A RE T L2 6 4 5 R
TR fEXTEENAT BT h & 3, HMGB1 Al LA
PEEWUA: AN A AL 2 AESZ AL WL, B S A
W HMGB1 AT LA LA B 1) 53 475 T O 3 B, 2
HEEH LA ) ARG SRAESE, 1 HMGBL f95R
IARENH WA HUVEC 402 A9 18 ss A A%

Y SRR, MaEiE R BT
Ui Re BT LR A E (MODS) 9 & A= 5 1048 P9 12 4 a4
PrEEE 1 0 F 0 R BT, O A7 i 78 A B 4 i B
IR PN R 200 LIS ] B AP RER M EERE TR Y T S (A
ITEE P ARWESE B, ] HUVEG Hh HMGBI
A3, B SO 40 i e 0 1 20 A K 20 M 1 5 R
15 AR L g 45 R R, il HUVEC iy
HMGB1 H£[H , BEW] AN G TR RETT, I, fe ikt
iE A A R SR AR, TERAE R A TR BB E
B2 HMGBI 0] 68 4 s R 1A 7 M 22 4E Sz MODS
POt TR, B R X
S 3k
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