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BE: HE FEHRFEAIZ Bel-2 AP T3 A 3(BAG3) ik S Hx UST 4l 3 5 A2 22 66 1 152
Fik EEH2011 44 F] 5 2017 4F 4 JFH 5 0 B B AR VIR 0 6 SR 20 20 I S A 2 (BEIR 5530 4% > 2 em) R
A T3 ), SR P G L A 2 A T 08 2H 2RI 5 4 4 BAG3 2K 1 3838 5 K R AR UST 4, For 4 M a5
FEIK T0% LA - EFREHLAT A siRNA-BAG3 4] siRNA-XT IR P41 41 FI 2 [ 6 B4, siRNA-BAG3 41 4 fif % % BAG3 T )%
51|, siRNA-XF BE 271 2 40 4% G BRI o B 81, 2 19 %o B L 0 P AS VR AT ART AL B, B YL JE AR £ 15 5% 48 h, SR SER 565
FE T R AEEE RN R UST 2 Al BAG3 mRNA 3R35 , Western blot ikl US7 4tiffd o BAG3 25 11335 , 4t i i+405)
-8 KN UST Z1 Ak FE 1% 100 , 3 BT RS A I UST AN Sw ke RE ) , i X NSO UST ANAYA T 1% B, Transwell /)N
EREM U7 MR ZERE 1. GR  IRTURAIZUP BAG3 A HRIBRN 73.97% (54/73) KR iEH Ny 26.03% (19/
73) RS LT BAG3 TR RIAFRN 36.99% (27/73) MRFIAZFK Ny 63.01% (46/73) ; JE By 2 41 rf BAG3 B [
TR E R TRZHL (x' =20.215,P <0.05) . KFRIAL T BAG3 25 (1463515 O AUAFE I 31 s 47 & i
I8 B A% S Karnofsky PE4FTCIE (P >0.05) , T 5 M8 4390 F % (P <0.05) , siRNA-BAG3 21 | siRNA-Xf 8 /¥ 51 4 Fl 25
X HE2H U87 2 Al BAG3 mRNA X254 5Ky 1.42 £0. 11 2. 17 £0. 12 F12.31 +0. 18 ;siRNA-BAG3 4] ,siRNA-
Yo BB P A 4L AN 2s 3 % R 2 UST 4 i BAG3 B FH AL X #3551 4371 4 0.20 £0.12.0. 84 £0. 13 1 0.92 +0. 12;siRNA-
BAG3 2H U87 4fiffih BAG3 mRNA KA FIAART ik 2 W E IR T siRNA-XJ BRIP4 2H A28 X BRZH (P <0.05) 5 siRNA-X
PS5 5 B XA UST 4l H BAG3 mRNA J 2K FHARN ik & b 22 R S # B X (P >0.05) . $557 24 48,
72 .96 h I}, siRNA-BAG3 4H US7 AU FtifiE /1 B K T siRNA-XH T2 40 F s (%t BE2H (P <0.05) ;siRNA-X I8 577
21578 Ev R UST 4 SRS H AR ) LU 25 7 TG L (P >0.05) o siRNA-BAG3 ZH \siRNA-XJ T 41 41 il s |1 %
ME2H UST 47 I BB 2k 30.76 £6. 19 81.32 +3.55 .85.07 +3.05;siRNA-BAG3 £ US7 41 i v eI i 4k i 3%
/bF siRNA-XF W8 51 41 12 [ X HRZH (P < 0. 05) 5 siRNA-XF 1B P 51 21 5 2 (5t R 4H UST 4 i e e T B L 22 57 6
GAT¥E (P >0.05), siRNA-BAG3 4] siRNA-XF HE J7 1] 40 A1 25 1 % HE 21 40 i 7 T2 3R 4303 S (21. 43 £ 6.89) % |
(5.50+£2.95)% ,(7.37 £3.31)% ; siRNA-BAG3 ZH A gl 7= g & & T siRNA-XF IR FF S 4l Alas (A X BB 4H (P <
0.05) ;siRNA-XT IR 5114 525 O IR A I TR bt 22 BG4 8 L (P >0.05) , siRNA-BAG3 4 siRNA-X
FE B N2 1 0 BRI 22 440504 116,92 +8.82 .179.00 + 11.64 17248 +18. 16, siRNA-BAG3 41 {322 41l L%k i
S/ SIRNA-XT R F1I2H 128 6 BRZL (P <0..05 ), stRNA-S6F BB 1121 1525 14 %] A2 50 28 240 O B b e 22 57 TR 5 32
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Abstract: Objective To investigate the expression of Bcl-2-associated anti-apoptotic gene 3(BAG3) in glioma tissues
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and its effect on proliferation and invasion of U87 cells. Methods The glioma tissues and adjacent tissues( from the edge of
the tumor > 2 ¢m) from 73 patients with glioma were selected in Xinxiang Central Hospital from April 2011 to April 2017.
The expressions of BAG3 protein in gliomas tissues and adjacent tissues were detected by immunohistochemistry. The human
glioma U87 cells were cultured, and the U87 cells were randomly divided into siRNA-BAG3 group, siRNA-control sequence
group and blank control group when the cell fusion degree was over 70% . The cells in the siRNA-BAG3 group were transfected
with BAG3 interference sequence,and the cells in the siRNA-control sequence group were transfected with the negative control
sequence ,while the cells in the blank control group were not treated. The U87 cells were cultured for 48 hours after transfec-
tion. The expression of BAG3 mRNA in U87 cells was detected by real time fluorescence quantitative polymerase chain reac-
tion. The expression of BAG3 protein in U87 cells was detected by Western blot. The proliferation of U87 cells was detected by
cell counting kit-8. The cloning ability of U87 cells was detected by clone formation assay. The apoptosis of U87 cells was de-
tected by flow cytometry. The invasion ability of U87 cells was detected by Transwell chamber. Results The high expression
rate of BAG3 protein in glioma tissues was 73.97% (54/73) ,and the low expression rate was 26.03% (19/73). The high ex-
pression rate of BAG3 protein in adjacent tissues was 36.99% (27/73) ,and the low expression rate was 63.01% (46/73).
The high expression rate of BAG3 protein in glioma tissues was significantly higher than that in adjacent tissues(y* =20.215,
P <0.05). The expression of BAG3 protein in glioma tissues was not correlated with age, gender, tumor location , tumor diame-
ter and Karnofsky score( P >0.05) ;but the expression of BAG3 protein in glioma tissues was correlated with tumor grade (P <
0.05) . The relative expression levels of BAG3 mRNA in U87 cells of siRNA-BAG3 group,siRNA-control sequence group and
blank control group were 1.42 +0.11,2.17 £0. 12 and 2. 31 +0. 18, respectively ; the relative expression levels of BAG3 pro-
teins in U87 cells of siRNA-BAG3 group, siRNA-control sequence group and blank control group were 0.20 +0.12,0.84 +0. 13
and 0.92 +0. 12, respectively. The relative expression levels of BAG3 mRNA and protein in U87 cells in siRNA-BAG3 group
were significantly lower than those in the siRNA-control sequence group and the blank control group (P <0.05) ;there was no
significant difference in relative expression level of BAG3 mRNA and protein between siRNA-control sequence group and the
blank control group(P >0.05). When cultured for 24,48 ,72 and 96 hours, the proliferation ability of U87 cells in siRNA-BAG3
group was significantly higher than that in the siRNA-control sequence group and the blank control group(P <0.05) ,but there
was no significant difference in the proliferation ability of U87 cells between siRNA-control sequence group and blank control
group( P >0.05). The number of clone of U87 cells in siRNA-BAG3 group, siRNA-control sequence group and blank control
group was 30.76 £6.19,81.32 +3.55 and 85.07 +3.05,respectively. The number of clone of U87 cells in siRNA-BAG3 group
was significantly less than that in the siRNA-control sequence group and the blank control group( P <0.05). There was no signif-
icant difference in the number of clone of U87 cells between the siRNA-control sequence group and the blank control group(P >
0.05). The apoptosis rates of U87 cells in the siRNA-BAG3 group,siRNA-control sequence group and blank control group were
(21.43 £6.89)% ,(5.50 £2.95)% and (7.37 +3.31) % ,respectively. The apoptosis rate of U87 cells in the siRNA-BAG3
group was significant higher than that in the siRNA-control sequence group and the blank control group (P <0.05). There was
no significant difference in apoptosis rate of U87 cells between the siRNA-control sequence group and blank control group (P >
0.05). The number of invasive cells in the siRNA-BAG3 group, siRNA-control sequence group and blank control group was
116.92 +£8.82,179.00 £ 11. 64 and 172.48 + 18. 16, respectively. The number of invasive cells in the siRNA-BAG3 group was
significantly less than that in the siRNA-control sequence group and the blank control group (P <0.05). There was no significant
difference in the number of invasive cells between the siRNA-control sequence group and the blank control group( P >0.05).
Conclusion BAG3 protein is highly expressed in glioma tissues, and it was associated with malignancy. Specific silencing of
BAG3 gene in human glioma U87 cells can effectively inhibit cell proliferation and invasion.

Key words: glioma;Bcl-2-associated anti-apoptosis gene 3 ;cell proliferation ; cell invasion
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1.1 kRZAREFE hHEC2011 44 A £ 2017 44 A
THT 2 i O BEBE AN AR VTR (14 I SR 2H 21
PR AR (B 50 % >2 em) bR 73 i, 55
39 |, 2 34 5] ; A48 19 ~77(51.2 +10.4) % ; i
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1.2 RXFIS5MEE R sUb R &l B siX
AR TAARRA A, Bt BAG3 Z ik
W 5 3 [E Santa Cruz 23 w), AN UST il BT £
P 2 e i B 2 e AR 2L , 3R /R R sl R IR s
(Dulbecco’s modified Eagle’s medium, DMEM ) £ i 4~
L34 H 3¢ E Gibeo 23 7], RNA $2 B 5] & F1 Lipo-
fectamine 2000 ;44X F & W B £ [E Invitrogen 23 ),
Bt sk g 150 & W 3 H A< TaKaRa 23 7], BAG3
AANZ5 Wl B A TAY TR O A RA w3t
A, siIRNA-BAG3 HI siRNA-X} B8 51 fy - 515 3 71
HEARA IRAFA B, 4020050 -8 (cell count-
ing kit-8,CCK-8) 14 [ Fg 3 LI AE BB e 4 A BR 2
A R V-0 SR 7O R bl L I BE (an-
nexin V-flourescein isothiocyanate/ propidium iodide,
Annexin V-FITC/PL) J{ T- kg AR &8 B HigH =
RAWHEARA R 7], Transwell /N3 1§ 5% 5] Coster
o8] B E AR 2E WA A B2 gtA A IR A
A, SE 5 B A i 2 (polymerase chain re-
action, PCR){) ) [ 2[5 ABI 2 7, 4> H gh & e ik
S3# RS0 A 56 [E Bio-Rad 2AH]

1.3 WHZE

1.3.1 SREHAANFZENRFBAATESAEN
I BAG3 EEFRIE WAMRA, ELU B
5 pm, “FIRJBE BRRE CIEK RA 30 g - LTt 4R
AW 20 min LABH T PN 51 SR AL P i s T
STV PR W, T A & 98 C &k
15 min, B G INA LM, il T E 10 min;
At (bt A BAG3 ZraEhiik, fi B Lb i 1 :

1200) ,4 °C 7%, BElR £k 2% i ( phosphate buffered
saline, PBS) /3 Y A 90, ZiRIEE 60 min;
TSR N G TR ARE S G K G rh AR
NEESFr 5 L PBS A —Hu/E N B X B, Sl
BENER . BRSKUI R 2 7 BEARL A AT Bk
56 BB R, BAG3 25 [ 32 48 33K T 4 A J5T A 240
JIBE o R A g e R B R 4 4 L 491 R R~ e vk
ATVRAG (1) FRAE AR L < 5% 9 0 43, 6% ~
25% 71 43,26% ~50% K 2 43,51% ~T75% 3
95, >75% K 4 535 (2) Je@sm s LA 0 43, it

RO 14, B Ebatahy 2 77, B EEE 0l 3
35 (3) LABRHPEAN A A5 20 0 G €05 BE A 73 Y e AR
XEERBATHE 0 43 A M, 1 ~6 23 g5 P, >6
53 R B s DA PR 5055 BHPEAE  BAG3 5 FIIRER
ik, LIS BHMEVE A BAG3 B ik,

1.3.2 US7T pasEFRR4rE K UST 4 T4
TRF3EL 10% it 4 1ML 3 () DMEM o, T3 (R B34k
5% CO, 1) 37 CIEIRFET SR . BOSBCE I 40,
JEREE T EA AL, R T 6 LA P35 3%, RR AR M Rl 5 2
ik 70% L) b Bt dedT 5040, 31 F) A Lipofectamine 2000
N G g (1) siRNA-BAG3 4 : 4t BAG3 T
I FF % 5'-AAGGUUCAGACCAUCUUGGAA-3"; (2)
siRNA-XS I8 77 %1 4. e g B 1 0 IR 1) 5'-
CCGUAUCGUAAGCAGUACU-3";(3) 25 [ X B 4H . A
VEARATAL I, FEGe S ARSI 48 h, SE R 2L 55
1.3.3 KB REE PCR AR ZH US7 Hparh
BAG3 mRNA Ri%x & H YL 5 555 48 h 1y 4
i, FR AR A AL, I AR M 2R3, ] TRIzol 253545
AL S RNA L JERLI S RNA 2632, B 10 pg
&L RNA [%5%28 ¢DNA, DL eDNA SRl #4747 4
1% 1y 9: BAG3 -t 5| ¥ Iy 51 Jy 5'-CATCCAG-
GAGTGCTGAAAGTG-3', N iiE 5| ¥y ¢ %\ & 5'-TCT-
GAACCTTCCTGACACCG-3';B-actin [ JiE5 | 951 A
5'-GAGACCTTCAACACCCCAGCC-3', Fiigs | ¥ e 9 H
5'-GGATCTTCATGAGGTAGTCAG-3', PCR J i %<1
95 °C 10 min,9%4 °C 30 5,60 °C 30 s,74 °C 30 s,i%E%E
TEIR 38 WK, BAFEAR Y B 3 A AT RO S fLo R
27 ARG A A BAG3 mRNA M A
1.3.4 Western blot %#&i] U87 ZHfth BAG3 & H
RIE  PUS LGSR 48 h (400, AL
PSR RO & ARG S 1, T s P PR 1
F e B A I 1) & T SR Tk B, B 60 pg LR
1LV 120 g - L1 b SE0 MR o- 2R TS A I e 5
HLUK 0 B, R B B R M O IR B, IR T L
50 g - L' JBEARWIRREL AT 60 min, KE—Hifabi A BAG3
ZriEDUARTE 12 500 TR A4 CHRmE, &
Tween-20 (1) =2 BE S RE I BE 22 vl e i3 3 W, # —
P 105 000 F RS A, iR T F 60 min, 7
Tween-20 (1) =J2 A RLE B e 02 ik 3 G NSl
TR HrhrE i = ( glyceraldehyde-phosphate dehydrogen-
ase ,GAPDH) , F|F Image J R/ BT 14X 45 4570 K
JEMEHEA T30 AR BAG3 AN A&
1.3.5 CCK-8 &l US7 4HAmILsA R B4
WYL )n BEE 48 h AN i, AR 1 AL, AP T 96
FLAR , AN A 8 o A AL 2 x 10° A4S, 4Lk 6 4>
AL, A S R B 53 %1 10% i 4 1L 1) DMEM,
37 °C fEEIEFR, il T 8B5 3% 12,24 48 .72 .96 h I}
JMA CCK-8 i 10 wL, # 524495] , BEEHF 7 120 min,
I FHEEAR LT 450 nm A AR I E & FLIROGEE .
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FUAR , I8 40 i 5% B Sk B L 200 S, AL 6 N
FL, 559710 d )5, Z R I [ 52 20 min,5 g - L7'4Y4
ERERYL D, 25 min, DA =50 NEIREAE N 1 S 5akE, it
A C R I

1.3.7 #mXMAELGET UST FAAT IR B
LYY 5 EE7 48 h (4RI, AR 1 AL, BE R T
96 FLAR , JEAL AL AE D 1 x 10° L1 R 1 mLL 4
BB TELEN,4 CF 1000 r - min™' B0
10 min, BERUTHE, PBS w3 ¥k, INASS A 2% vl
200 pL, F£40IR 20, 43 B A Annexin V1 PI 4%
5 wL, 6 RN 15 min, il A 256 28 WP 400 plL,
60 min ARG 2 S 0H TR 10

1.3.8 Transwell /NE# N US7 HREEZZHE N
B Matrigel i8-8 F Transwell /NE =, T 5%
P BUSLHBEY1E 35 48 h AN, B/ A I N1k,
PBS H 2 4, PR AN Ol 2.5 x 107 L' B
200 pL ZHMeERINA/NE 2,500 wL F R B4k
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25 SR, P 200 BT A i A e b 2, R AR
BB, BEHLIR 10 A E 00 , 5S4
o LR 3 K.

1.4 SEit=24b3®  J A SPSS 21. 0 B fF #1758 it
SrHte THRVORILASEL + bRUERE (x £5) Fom, 24
0] H 2 R P B R 207 22 237 Rl i /N W 35 1 0 S 15
HRCFRIL 4 R 3R IR LR ) A3, P <
0.05 KESAGHEE X,

2 #R

2.1 BRREBHALAMEZHLA D BAG3 EHRILLL
B OERIE L, KRR AZh BAG3 I M #ik
RN T73.97% (54/73) Ak F2 ik E Ny 26. 03% ( 19/
73) s AU BAG3 B = R iEE N 36. 99%
(27/73) fRFRIEF K 63.01% (46/73 ) ; & fE HLR
H BAG3 B[ iAW m TS, ERA
it L (y* =20.215,P <0.05)

N B e

' A . PN
’ e \ . ey -
A » L X

AL T BT C RO ;D UK B/ E: IV RUR B -
B 1 KRERBEATEZSARAS BAG EERIE (REALUEF, x400)

Fig.1 Expression of BAG3 protein in glioma tissues and adjacent tissues( immunohistochemistry, x400)

2.2 BAG3 EARIZERRBEEERKSHIX
R OGPRWER L BRBURAL BAG3 HEAKREY
SR AR Ml R AL R B B Karnofsky
PRIY I (P >0.05) , i 5 Ik 73 A K (P <
0.05).

®1 BAG BERRIZESKRRERERASHZERXFE
Tab.1 Relationship between BAG3 protein expression and
clinical parameters in patients with glioma
BAG3 # [

I i )
Iz O 2 O
ik

=50 % 47 34(72.34) 13(27.66)

<50 % 26 20(76.92) 6(23.08)  0-1830.669
i

# 39 30(76.92) 9(23.08)

% 34 24(70.59) 10(29.41)  0-379.0.538
R (L

N E 59 45(76.27) 14(23.73)

N 14 9(64.29) 5(35.71)  0-8440.358
i LA

>3 cm 38 27(71.05) 11(28.95)

<3 cm 35 27(77.14) 8(22.86) 0.351 0.554
Karnofsky #43

>80 19 13(68.42) 6(31.58)

<80 54 41(75.93) 13(24.07)  0-4110.521
R 53 4%

I~ 1% 28 16(57.14) 12(42.86)

I~ V4% 45 38(84.44) 7(15.56)  6-6820.010

2.3 3 48 U87 farh BAG3 mRNA XKk tb &
siRNA-BAG3 4 \siRNA-Xi 8 J5 51 41 Fl 55 (9 %) B8 41
US7 2 s ' BAG3 mRNA #H X} % 35 & 4> B H
1.42£0.11.2.17 £0.12 F12.31 £0. 18;siRNA-
BAG3 4 US7 4 fifi vp BAG3 mRNA # %t 7 ik &
FAKT siRNA-XT B8 7 51 4 i 2s (A 0 BB 4, 22 7 8
BEIF 27 L (1 =11.236,10.480,P <0.05) ;
siRNA-XT R 5 41 24 5 25 |11 %) R4 U874 fifg
BAG3 mRNA X} £ ik i 22 R LG %8 X
(t=1.708,P>0.05),

2.4 372 U87 farh BAG3 EHRIELLE 4R
UL 2. siRNA-BAG3 41 siRNA-Xf & P 41 41 fn2s (4
XFREZH UST 4fi it rh BAG3 25 A X 3k & 43 i Ry
0.20 £0.12.0.84 +0. 13 1 0. 92 +0. 12; siRNA-
BAG3 2H US7 #ufifirh BAG3 5 I AH R e 5A & W& IK
T siRNA-X} B8 3 4 fn s (0 R4, 22 R it
2% W (1 =8.956.10.460,P <0.05) ; siRNA-X} 1R ¥
HI2H 525 [0 BRAL UST Ziiffd b BAG3 & FIAEX 3Rk
IR ZER ISR X (1=1.074,P >0.05) ,
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siRNA-BAG34] siRNA-Xf B 41 4 popiiEa|

GAPDH

2 34 US7 ik BAG3 & 3 ik ( Western blot)
Fig. 2
three groups( Western blot)

2.5 340 US7 HAEIEsAREIbLER 4RI 3 A
2, B 12 h i3 41 UST 4135 AE 1 HL ik 25 77
TG FE (P >0.05), Bi3% 24 .48 .72 .96 h i
siRNA-BAG3 #H U87 Mt % RE /1 I K T siRNA-

Xf B S 2 A A o IR, 2 S A et X

2 34 UST {ABEIEIERE S LA

Expressions of BAG3 protein in U87 cells in the

(P <0.05) ; siRNA-X} I8 2 31 40 5 25 [ %) BR 4l U87
G AR AE ) A 22 R RS2 L (P >0.05)

—~+ siRNA-BAG34]
0.90 = siRNA-XJ B 7 471 20
0.80 SIRNA |
0.70 |
#0.60 T .
32 0.50 | 4
X 0.40 L
0.30 -
0.20 :
0.10
0.00

1.00

-—

12 24 48 72 96
FiFrifAl/h

3 344 UST ZARaIEsERE N1 EL AR
Fig.3 Comparison of the proliferation ability of U87 cells

among the three groups

Tab.2 Comparison of the proliferation ability of U87 cells among the three groups (¥ +s)
g1l . YN sERe 1 (oG
B2 12 h BF: 24 h ¥i3: 48 h K32 72 h Bi3% 96 h

25 FXT R 6 0.11 £0.02 0.43 £0.03 0.51 £0.02 0.67 £0.12 0.79 £0.03
sIRNA-X] 1R 351 241 6 0.14 +0.07 0.39 £0.04 0.49 +0.05 0.70 +0.07 0.82 £0.12
siRNA-BAG3 4] 6 0.12 £0.02 0.27 +0.05" 0.36 £0.03* 0.50 £0.07° 0.60 +0. 06"
F 0.687 24.356 28.975 9.152 13.797
P 0.518 0.000 0.000 0.003 0.000

- 5 sIRNA-XT B8 341 4 A28 6 BRAL ELAt P < 0. 05,
2.6 340 US7 ARAEFER R BE LS 45 R LA X (t=5.208 4.508,P <0.05) ; siRNA-XJ I JF %1 41

4, WREIE LI 45 R B R, siRNA-BAG3 4, siR-
NA-XJ 55 412 0 R ZH UST 240 ifd v B T2 14k
43524 30.76 £6.19 81.32 +3.55 85.07 +3.05;
siRNA-BAG3 [ US7 4 if v B B i 5k 0 35 /0 T siR-
NA-XTHR P H 20 F s U0 IR, 22 R A Gt 22 i
X (t=17.349 .19.278 ,P <0.05) ; siRNA-XJ I8 J3 5]
20 575 0 B UST 24 i e B T LA L A 22 55 T
Biit2EE X (1=1.968,P>0.05) ,

-

A:siRNA-BAG3 4 ;B siRNA-XJ HRJF 514 ; C . 25
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