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[ABSTRACT] AIM: To investigate the effect of high-mobility group box-1 ( HMGBI) expression knockdown on
the invasion ability of breast cancer cells induced by tumor necrosis factor-a (TNF-oo). METHODS : HMGBI siRNA was
used to transfect into the breast cancer MDA-MB-231 cells. The expression of HMGBI at mRNA and protein levels was de-
termined by RT-qPCR and Western blot. After the MDA-MB-231 cells with HMGBI expression knockdown were treated
with TNF-a, the apoptosis rate was analyzed by flow cytometry, the cell invasion ability was measured by Transwell assay,
and the cell migration ability was detected by cell scratch test. The protein expression of E-cadherin, MMP-2 | N-cadherin,
MMP-9 and Bax was determined by Western blot. RESULTS: The expression of HMGBI at mRNA and protein levels in
the MDA-MB-231 cells transfected with HMGBI siRNA was significantly lower than that in the non-transfected cells (P <
0.05). The apoptosis rate in the cells was increased after TNF-a treatment, and the cell invasion and migration abilities
were also increased. The protein level of E-cadherin in the cells was decreased, the protein level of N-cadherin was in-
creased, and the protein levels of MMP-2, MMP-9 and Bax were also increased ( P <0.05). After the MDA-MB-231 cells
with HMGBI expression knockdown were induced by TNF-a, the apoptotic rate was increased, the invasion and migration

abilities were decreased, the protein levels of E-cadherin and Bax were increased, and the protein levels of N-cadherin,

[ Wi HHEE] 2018-02-01 [1&E HHE] 2018-07-02
* [ BETHE ] PEEFFEF IBRTAS R EESEHR S ST H (No. YXJI2015-138)
AEIRAEH Tel: 13964006866 ; E-mail: zbx1057@ 126. com



<292 -

MMP-2 and MMP-9 were decreased, as compared with the cells only induced by TNF-a without knockdown of HMGBI ex-
pression (P <0.05). CONCLUSION: Knockdown of HMGBI expression enhances the apoptosis of breast cancer cells in-

duced by TNF-a, and inhibited the cell invasion, migration and epithelial-mesenchymal transition induced by TNF-a.. The

mechanism may be related with the changes of protein expression of MMP-2, MMP-9 and Bax.

[ KEY WORDS |

chymal transition

g8 BR8N F o ( tumor necrosis factor-o, TNF-
o) BA T2 (T VR T, A T AR g A 12
PR FAAT SR A A6 4 I . TNF-oc S H RT3 64 T
AWGYT IR T, S 5 A W ML A B 98 E 0 4
MagH Tk # L WRSE RIS 8K, TNF-a 1] L% S
SFUIRIE 200 M Y 08 T, Al 2 LR 0 i R 1 28 R A
B BB ZE% E Bl (high mobility group box-
1, HMGBI) fEfE A5 40 il i) DNA B4 41 i B wk
MBS, I EL5 b 40 B Y 2 Fh A ) 4 Rt
K, NI HMGBL 3Rk n] DLy 55 3L IR 9 MCF-7 4 Jifd
R ZEAIT R BE 1y, JF 75 3 ZL M 40 M 0 o,
HMGB1 7EFL i b A M AR o A e il
RSN SE 5, DAL R 40 i MDA-MB-231 Sy X}
£, /T4 RNA (small interfering RNA, siRNA) ff
UL W g 40 i b HMGBI 1) 3R 35, ¥R 1) HMGB1 X}
TNF-o 355 14 1 1 s 200 1 4= 22 R B8 RE T 1 52 il
I HMGB1 75 G s Sl R B v xof 2L 98 19 1 i 42
PESZIG A .

# R

1 FEH#

HMGBI siRNA FlBH X} B siRNA (siRNA nega-
tive control, siRNA-NC) ] § Abbexa; %¢ ;i€ ¥ PCR
iR F AW H TaKaRa; Lipofectamine 2000 I H Invitro-
gen; TNF-o I H Peprotech; [ 25 FH i 14 H Amresco;
BBt Bax HUA M At HMGB1 K1l Saierbio; #t
i b 2 55%5 2 (E-cadherin ) $i /&) B Novus Biologi-
cals; S Pr 2L T 4 )& T F1fF 2 ( matrix metalloprotease
2, MMP-2) o i bt 255 %6 2 (N-cadherin) H 4 |
RP 3 4 & E [ i 9 (matrix metalloprotease 9,
MMP-9) $it /& F1 HRP #3ic i 11 L& H Santa Cruz;
GAPDH 5| ¥)F1 HMGBI 5|4 1 5% <5 i B 45 184 40
JiL A A ) & B LR
2 FHiE
2.1 wmfagmss® FLIRE MDA-MB-231 40 ff (14
B ATCC, | 10% A& 4 1fiL 75 i RPMI-1640 35 7% #L3%
77,0. 25% [ 35 1 B A% A0) 23 9 % B (control ) 41
TNF-o 2H . siRNA-NC + TNF-o0 2H . HUGBI siRNA +
TNF-o 4. siRNA-NC 4 fl HMGBI siRNA 41, H

71k

Breast cancer; Invasion; Tumor necrosis factor-a; High mobility group box-1; Epithelial-mesen-

TNF-a 2 .siRNA-NC + TNF-o 411 HMGBI siRNA +
TNF-o 28 ) 48 i 52 30 JF 4 B 355 5 b s i 15
ng/L ) TNF-; HMGBI siRNA + TNF-o 21 11l HUGBI
siRNA #f %% Y HMGBI siRNA J5 () MDA-MB-231
YHfl; stRNA-NC + TNF-o 21 Fil siRNA-NC 2 g s Y
siRNA-NC J5 ) MDA-MB-231 4} ; control ZH F1 TNF-
o H AR G 1Y) MDA-MB-231 4 Jifg ; control 2H #H
JL % 7 W P R I TNF-oc, MDA-MB-231 41 ffa 5%
L4 IR Lipofectamine 2000 Jig 5745 G izt 15 B 43452
(e

2.2 EEr# k%% PCR M & HMGBI1 45 mRNA /&
F  Control 41 .siRNA-NC 20 1 HMGBI1 siRNA Z4H
MU F% 24 h UG WM, FHA0ME RNA $2 5G]
AR R RNA S FHA 6B R 45 4 A
f T RNA [V . L GAPDH Sy Py 22 IR, $ig R 52
o S i PCR A & Ul 5, 1 555 L <DNA 1
S—5E, SR J5 LA cDNA S5t , ##17 PCR 974, PCR
FEFM:95 °C 10 min; 95 °C 15 s, 60 °C 60 s, 40 4~
TEHA . F 2 9RT R4 4LRE 5 o i) HMGB 7K
HMGBI () 37514851 H 57 -GCGAAGAAACTGG-
GAGAGATGTG-3" , T8 ¥ ¥ 5k 5 -GCATCAG-
GTTTCCTTTAGCTCG-3’ ; GAPDH [ 3751 91 F 51 K
5’ -TCATTGACCTCAACTACATGGTTT-3" , F i 5| ¥
JF514 5 -GAAGATGGTGATGGGATTTC-3

2.3 Western blot ] ;2 HMGB1 & & 7K-F  Control
2 siRNA-NC ZH fil HMGBI siRNA ZH 4 fu 5555 24 h
J& A S PMSF R 8 1 243 W, 7E 0K L CE 5 min,
it 2 11 7050 24  FHAR M S T WCER 40, % 6 21 250
B EE 4 C RGBS L L, 14 000 x g B0 20
min, F BCA {404 418 (AR stk A g il .
10% 153 25 I8 47 28 1 LUk, vRL Uk 42 BR B Dk 0
A IN40 g BOARE SR A AL IRE A R A FE
AEREHR LA 80 V B HL R HLUK , Y 8 A B 4 B LA
J& 120 V(R RARSE LUK 245, 100 V [ 441
T FEVK R b 0 R R F8 3) PVDF JEE |
M, 5 1:800 i la iy 1 Hie i lh)E, 5 1:3 000 #
B B4 4, LA ECL &%, F Quantity One X}4% H
HE AN E I (GAPDH gy N2 1)

2.4 FR@mpe RNz /A s Control 2\ TNF-a



4H .siRNA-NC + TNF-o 41 #1 HMGBI siRNA + TNF-o
ZH MMz BE SR DT BRAb PR RS % 24 h )5, PBS R4 2
YR, FH PR AR A I 1 A 45 A 40 B, AC6 4 BRI e, o
ANGEA G PR TE SN, KK I Annexin V-FITC
1 PLJS 4 A A0 M e 254 T 455 15 min DU
Ja, 5 T h N BRI

2.5 Transwell ‘JNEEm 2 minegi224 4875  Control
4, TNF-o #4H. siRNA-NC + TNF-o #H 1 HMGBI
siRNA + TNF-o 28 4fi a3 B8 b3k 7 e b 3, AN 5 1
T B RE SR BAT AN M BE # R IR A 1 x 10°/L, 43 51l
B 500 WL 1) 45 2H 4 A B 7 W n A6 o e I Ak LA S
(1) Transwell /N5 119 _F 25, IF HAEH T % H 850 600
pL A MV WS R, 5597 24 h )5, SPE [ E (HE
LU, 78 400 A5 20 N REPLIE 5 AP0 Xt
R 22U T I EL

2.6 mAaX|JR LM E A4S Control 2\ TNF-
o 2l siRNA-NC + TNF-o 41 #il HUGBI siRNA + TNF-
o HANIERLA BT 90% LLJG , #7208 2.5 Jr sk ab B,
FER T B A0 LIS b 1 — 45 49K, EH PBS Pk 2 K.
VS TINGHT 5 () 20 i 3% 97 9, 24 h J5, H Image-Pro Plus

A

1.5
£
2
o
&_ 101
oM
<0
2
Eg
27939 #
g —
T
[

0.0

Control siRNA-NC  HMGBI siRNA

- 293 -

e RIR A PR, 45 R IBCE S E . DT R R E b
RIIE WG FE B2 E 3 L FROR T2
2.7 Western blot | & E-cadherin MMP-2  N-cadhe-
rin MMP-9 #= Bax &% & /K-F  Control 4 . TNF-«
2 .siRNA-NC + TNF-oa 41 Fll HMGBI siRNA + TNF-o
ZHANME 3 HE B3R Ty i A PREE 57 24 h J5, il Western
blot J5 1 %F E-cadherin ,MMP-2  N-cadherin . MMP-9
M Bax 8 H/KF-, J7i% [ 2.3
3 ZUESW

SRR R ] SPSS 21,0 43y, T BERLL
PR = brifE 22 (mean £ SD) R, Z4LIAI 22 71 1L
BB RZR Jr 220387, 2 4R ] SNK-¢ 5
DL P <0.05 h2Emfgeit#m L.

& e
1 #fEHmHh HMGB1 R
i3y HMGBI siRNA J&, MDA-MB-231 41 i
HMGBI ) mRNA F1 2 (K ¥ & N (P <

0.05) , 1 %% Y4 siRNA-NC X L Jif 95 41 fts - HMGB1
) mRNA Fl&E HKEEA 2, WA 1,

B

HMGB! A -

Control I (— —

1.5
g
|
Q_ 4
2 5 1.0
53
il
5805 4
2 o
=
[0}
o)

0.0

Control siRNA-NC  HMGBI siRNA

Figure 1. The expression of HMGB1 at mRNA (A) and protein ( B) levels in transfected breast cancer cells determined by RT-qPCR
and Western blot. Mean +SD. n=3. *P <0.05 vs control group; *P <0.05 vs siRNA-NC group.
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Figure 2. The apoptosis rate in each group analyzed by flow cytometry. Mean +SD. n=3. *P <0.05 vs control group; *P <0.05 vs

siRNA-NC + TNF-a group.
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Figure 3. Transwell chamber determination of the invasion ability of breast cancer cells in each group ( x200). Mean = SD. n =3.

*P <0.05 vs control group; P <0.05 vs siRNA-NC + TNF-o group.
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Figure 4. The migration ability of breast cancer MDA-MB-231 cells in each group detected by cell scratch test ( x200). Mean = SD.
n=3. *P<0.05 vs control group; *P <0.05 vs siRNA-NC + TNF-o group.
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Figure 5. The expression of EMT marker proteins E-cadherin and N-cadherin in breast cancer MDA-MB-231 cells of each group deter-
mined by Western blot. Mean +SD. n=3. *P <0.05 vs control group; “P <0.05 vs siRNA-NC + TNF-a group.
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Figure 6. The protein expression of MMP-2, MMP-9 and Bax in the breast cancer MDA-MB-231 cells of each group determined by
Western blot. Mean +SD. n=3. *P <0.05 vs control group; *P <0.05 vs siRNA-NC + TNF-« group.
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