R EER pinobanksin-3-acetate ¥ BIE
SGC-7901 RS IEF1AT 89220 K2 A6l

HELTW- AR EXET -MAABRA, MERER-EHE, AREFW-ME T,
REKR-HEE
(A 22 A2 5 R S B BT 1 8 A 5F 830046)

n

@ ZE.[HM] BT R pinobanksin-3-acetate X & 4M 5 3% 19 5 i SGC-7901 4il i 3% 5 |
P MR o B D AR B2 R [ D7 i ] SR T U PP 32 20 m 3 (MITT) i 00 325 A6 00 AS ) 96 1% PB3A
1’EFH/T\[F]HTIETJXT SGC-7901 éﬂiﬁ@ikﬁﬁf%ﬂﬁﬂ?ﬂm THE AR A 0 1Cs, {8 ; 1805 5 13 B 0
%% PB3A T ¥l o 4 0 i T2 548 46 ; Annexin  V -FITC/PT A% {2, | it =X 40 g {SOAS: 00 40 it 7 T~ 2%
WmMbm&hMPmMMﬁwym$FM%Fsm#%ﬂﬂ@m&%mx%z
GADDA45G & HSPAG6 1 & 113 kK F ﬂﬁ&mmmﬂﬁ%ﬁ%lw%ﬁﬁﬁ (452 ]
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Effect of Propolis Flavonoid Pinobanksin-3-acetate on
Proliferation, Apoptosis of Gastric Cancer SGC-7901 Cells

and Related Mechanism
Chimengul - Turghun, Shamshidin + Abduriyim, Ayinuer+ Yusupu,et al.
(College of Life Science and Technology, Xinjiang University , Urumqi 830046, China)

Abstract: [ Purpose ] To investigate the effects of propolis flavonoid pinobanksin-3-acetate (PB3A)
on proliferation, morphology and apoptosis in human gastric cancer cell line SGC-7901 and the
possible mechanism. [Methods] Human gastric cancer AGC-7901 cells were treated with PB3A at
concentration of 10,20,40 or 80ug/ml for 24,48 or 72h. The proliferation of SGC-7901 cells was
analyzed by the MTT assay;the morphological changes of SGC-7901 cells were observed by the
inverted microscopy;cell apoptosis was determined by FCM with Annexin V-FITC/PI double labeling;
the expression of FOS,GEM,RGS2,GADD45G and HSPA6 proteins in SGC-7901 cells were de-
tected by Western blot. [Results] PB3A inhibited SGC-7901 cell proliferations in a time- and
dose-dependent manner (P<0.01). The FCM analysis showed that the PB3A significantly increased
the apoptosis of SGC-7901 cells in a dose-dependent manner. Compared with control group,the
expression of FOS,GEM,RGS2,GADD45G and HSPAG6 was significantly increased in SGC-7901
cells treated with 80pg/ml PB3A for 24h (P<0.01);while the expression of GADD45G,GEM and
HSPAG6 was increased in SGC-7901 cells treated with 40pg/ml PB3A(P<0.05).[ Conclusion] PB3A
can inhibit the proliferation of SGC-7901 cells by inducing apoptosis through up-regulation of
FOS,GEM,RGS2,GADD45G and HSPAG6 expression.

Key words: PB3A ; gastric neoplasms ; SGC-7901 cells; cell apoptosis
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SRBRER P 0T, ELAT R IR 05 B O 1 2 e R [ 44
W, WESRIER A Z R A Y X S H
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K MR 2 e I e 42 8 1Y A3 72 PB3A™Y
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1.1 # #
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K50 & o 35 B BD A FEl 7R Ay, R K 40 A R
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(RPLN) W AR A, RITA 1gC ZHiW A
Signa A H] o RIPA 25 [ 24 i 10 % 2 1 ARG 43 o
PR ERE H Thermo 23 7 , BCIP/NBT 8 P % iR ik it
R G F R AN ] SR v SDS-
PAGE il Js& i 71 £ 4 FH b 50 Solarbio 23 ], PVDF
FEL 2 ELAR R UK AU [ 351 Bio-Rad A ),

1.2 # &%

12,1 @mpsi

SGC-7901 41 i & M4 (37°C, 50ml/L COL) N 55 3
257 100ml/L i 45 1035 9 DMEM (= 4 Ks 952 3%, o
N 1L.Ox10°U/L 8 ZMBERE , pH A £ 7.2, R 4
A KR BUEE 2~3d He— R, Y4 A K HE AT
Bk KW 205045 F PB3A, I FH AT L DMSO % it i
B BE R 100pg/ml (9B, Fl DMEM 15 5% 1056 B A
AR EE(DMEM 355729 h DMSO ¥ £ <0.1%),
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BB AR 3% H 10% 06 4 107 1) DMEM K5 77 i)
e J8 B A B AR, DL B AL 4x10° A H 422 8D T 96
FLER S BRI B B IR A CO, W48, 7E 37°C
T LRGSR 24h JE W ER EIE SR, A PB3A WK
B 23 %) A 10.20.40 80mg/ml ) DMEM %5 3% &
200, Ff-35 % BEAH (100N 7] 3% 550 370 2t 1) DMSO), DA I
BB 6 DML, I3 & 2 A0 ML Ak S B 5 24
48 72h J5, #E4T MTT 25, LI A MTT %)
(5¢/1)20wl, Ak S5 3¢ 4h, Zb K55 /N0 W 5L N 55
3% LI, AL DMSO 150ul, #2492 % 10min,
{45 i SV A, BRI S 2 A 1 3 AT ACAE 490nm
PR A I 5 45 FLI WG A B (Aso) , 78 T HIA T
A2 M A A A R AR A2 R [1—(A e
A )/ (A ywra—A pa) 1x100%

123 RAEE M SUEmIET &5 LA

B B0 K1) HCT-116 4000, 1 2.5¢/L J# 4K
RS, DAL Sx10* ARy T 6 FLIg 3%
Mr¥5 5%, 24h J5 WEBR B 320, I PB3A ¥ i 43 5
420 .40 . 80g/ml (9 DMEM 15 359 2ml, 4k& 5553
24 48 72h J& , FIE)E 0 AR A% Al I A5 22 AR 4k
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1.2.4 #7358 PB3A *F § /& SGC-7901 %a feL A =4
e

BOG B4 K WY SGC-7901 4l il 48 2.5¢/1. ik 2R
FIBEN AL IS, LAEAL 5x10* D4l 8Emh T 6 fL1E 3%
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RO 0245 ) AR TR & 32 1) DMSO) Ay %k BR2H | 4k 28 85
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¥, H PBS HE R AN T, UK 2 1.5%10° 41 i
BIRI, B0 (1500r/min , 4°C) , 35 135, FRREEE O
JE 3 B, A B 400wl £ 1xBinding Buffer(F 7%
T K 76 #% ,10xBinding Buffer), 2% 58 40 2 7% 41
M, FEE R N EDEREE 20min, FLA 5l Annexin V-
FITC F1 5pl PL AR5 AT 78 1Th Ptk 47 o =X 4 e 4%
K, A Bp i & IR Ex=488nm, K ST K Em=
530nm, FITC 4% (5,258 FITC il >k FL1,PI 21 (5,58
Jt PLiEIE N FL2,
1.25 Eax&zyh

FEHCE A RDK PMSF 10wl fiTA 1ml RIPA 2 1
LM T, BUAN M 24 1107 4>, i A 41 Jif 24
fi# W, BCA B& 1 B R A i L 2 LR
HRHE AR M 2T 50 ) 2 PR e . WEHI 8%

AT — M L AR A AR By 25 404, JF AT RS
S M iH A 1Cs, &4l 53 B>k H] Graphpad Prism6 #X
. P<0.05 B 2SR BEA G #E L,

2 & R

2.1 PB3A ¥t A B¥E SGC-7901 £BAEAYILTEIN &I /E B

PB3A(M&JE M 10,2040 . 80mg/L){E ] SGC-7901
Yiifite 24 48 72h J5, Bl PB3A Mk A8 FIVE
B B] 9 ZE K, SGC-7901 4 Jfd 11%) 384 5 17 il %6 32 o 7t
1, 1Cs 1E. 5391 R 99.067 ,44.486 F1 11.216pg/ml, fig
b I SGC-7901 41 Jf iy 14 58, HL 52 FA (1] A1)
HARHE(P<0.01)(Table 1,Figure 1),
2.2 PB3A Xt B E SGC-7901 AR ESF RN

W FBE 43 51 A 20,40 80pg/ml ) PB3A 1E ] T
SGC-7901 4 M A [ B[] Bt (24,48 . 72h) J5 , 5 %] i
ALY A KRB L, T 28 20 20 it A KA i, A8 I3 I A7
Jit v B4, i LB 2 245 400 00 Sk 4 K A FH B ] g S
1, 4R 25 0 AR Ak i 3 (Figure 2.3)

Table 1 The effect of different concentrations of PB3A on the
proliferation of gastric cancer SGC-7901 cells(n=6)

1 12% 8 53 55 18, 5% 1 SDS-PAGE %k 45
(ug/ml)

PB3A concentrations

Inhibition rate (% )
24h 48h 72h

e ¥ H o BT % 2 PVDF K o]
b B R E M 2h o MARREE |,
f) — 0 H B T (B-actin 1:200,FO0S 1:300, 20
HSPA61:300, GADD45G 1:300,GEM 1:100, 40
RGS2 1:200),4°C5 7, B G el m A — - 80

0 0 0
10.893+1.046* 19.519+2.171* 55.212+0.943*
16.774+1.602"  35.630+1.332"  65.615+1.901"
29.880+0.856™  56.164+1.006™  69.731+1.293%
38.692+0.996*!  67.924+1.019*¢  74.654+0.891

99.067 44.486 11.216

N U T (0
Po (1:10000), ZIEIEHE 2h, FPEREHEFT —
BCIP/NBT & & . 40 g F GADD45G,

Note:a:vs. control, P<0.01;b:vs. 10pg/ml group,P<0.01;c:vs. 20pg/ml group,P<0.01;
d:vs. 40pg/ml group P<0.01.

HSPA6.GEM RGSR K FOS & B-actin 2%

AT I 5 BE LU AB T 2 ( (REHE), UV BERE 807
HRAR TR G ABAR e PR PR 43 7 0 1 g
VAT 215 DR JBE (4T 9k 40 7 B 53 4% 4 N
WS RIEM, 5 B-actin MK JE H £
1R B0 (kMM & i, S5 E Z 3

250, HIE A REMHEXTERE=HMK
505 K P (EL/B-actin £5°4H5 B K EAE, A xx
SD kIR,
12.6 %it3a @

5285 B PE L mean xSD o, VU
SPSS19.0 Wi & H 4t i1 3 B 3 44 X 4% 20 8%
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Figure 1 The inhibition curve of different concentrations of PB3A on
proliferation of gastric cancer SGC-7901 cells
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2.3 PB3A 3t SGC-7901 48 Al
BT K

H 2k R & F SGC-7901
MM P TR 3.7%, HeE
M 20,40 .80pg/ml PB3A T 15
SGC-7901 41 24h J5, i1
TR0 5K 25.6% .42.4% |
50.25%, ¥4 T A
([R1 s 5 ' DMSO 75 751 % B 2
WS, TR 52%), =
W 25 ) T 1041 (80pg/ml )
T-%4(50.25%) 5 i 140 pg/ml)
FAT-FGLS%) L X7 A B
FE (P<0.01), FfiZE PB3A
B K, SGC-7901 41 i
(08 T A A R R R 8
(Figure 4)
2.4 PB3A 3t SGC-7901 48 Al
HSPA6,GADD45G.GEM.RGSR
B FOS EARIEHZ M

SGC-7901 4il fifd 2 25 ¥
(PB3A 40 .80pg/ml) T 75i 24h
J&, S RRZAAR LG ,GADD45G |
HSPA6 .GEM ,RGSR & FOS
A BB R TR
(Figure 5), 40pg/ml () PB3A
T i 21 5 AH DA X R ALK R
{H I % ,GADD45G .GEM 0l
HSPA6 5 11 223K 3 BE 5 A0 1
(4 X HECZH A BL 22 S A W
(P<0.05), 80pg/ml i) PB3A
951 41 55 R R 1 X B2 MK
i I % GADD45G HSPA6
GEM RGSR }& FOS & 11 %
TR 0¥ A A Y AR Ak
JF 5 ) & OB (P<0.01)
(Table 2),

3o #
B A A R

IER SN ORER AR L e
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Control 20pg/ml
40pg/ml 80pg/ml

Figure 2 Morphological appearance of SGC-7901 cells under inverted microscope
after cultured(24h) with PB3A(20,40,80.g/ml) suggesting a concentration
dependent manner

Control 24h

72h 48h

Figure 3 Morphological appearance of SGC-7901 cells under inverted
microscope after cultured(24,48,72h) with PB3A (40 g/ml)
suggesting a time dependent manner
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LR R HAROR YT 7k B | 2 b S e e 1
PEMNIE Z —  BF5E N B B2 s R 7 AR i 7e
801 R I YRR T B R

A i MTT 325 4 0 A [3] ok B2 i PB3A X
B 95 SGC-7901 2 At v 34 58 90 I VE FH , DR 5% & 31
PB3A X} H 8 SGC-7901 41 Jid A7 fa. 25 () 184 5 41 il 7
FH, Bt 24 9 e B 0 385 o LA K A PR S ] B9 ZE 4K, PB3A
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BVRANNE I 2 A AR B ASHE R |55 B AR oy 28
FERFLN 5, e A2 15 | 40 i [|) 0k 34 22 20 i ot
TR 1 S BURY g PR T AR AT B % PB3A A T[]
{14 JIE K TR B B3N, & AR TS AR IR O B

MR IR TR — DB A A R DR A
ML T B, AR 22 v R 24 43 B 15 IV 8 240 it
PR AN Rz 2R R AE R B 1 AE SRR AF AR X
it g 240 LA O T SR T A IUBIE 5 4 ] Annexin
V-FITC/PT %4 {5 75 5 il PB3A Xf 5 4 SGC-7901
P T RZ A, 5 AR BoR , BP3A /E A SGC-7901
A 24h )5, B 235 $SGC-7901 AT, BEZ5Y)
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Figure 4 The effect of different concentrations of PB3A increased the apoptotic rate in gastric cancer SGC-7901
cells suggesting a dose-dependent manner
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Note:0:control group;40:PB3A (40mg/ml) intervention group;
80:PB3A (80png/ml) intervention group.

Figure 5 HSPA6,GADD45G,GEM,RGSR and FOS
proteins expression level after treating gastric cancer
SGC-7901 cells with PB3A

WRE R 3 22 A0 ff L0 O TR I B R SR K
PERE R, 5 40pg/ml B MUEA b BEZH AH L, 40 80 pg/ml
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Table 2 The testing HSPA6,GADD45G,GEM,RGSR and FOS proteins expression level
in gastric cancer SGC-7901 cells using Western blot method (n=5)

JE T AR R, ARk s 2R

S EOAN L Y TG PR3 B, AT

Groups FOS GADD45G GEM HSPAG6 RGSR L .

C pl 0.34+0.05 0.27+0.07 0.62+0.05 0.45:0.04  0.84:0.08 SRR O L, A S
ontro 0410, INZAEEY .02%0. .40+0. L0410,

RE =5 > Vil e 4 i

40pg/ml 0.590.16 0.57+0.15°  0.87+0.13°  0.96+0.11°  1.060.27 L SERURLYE SRR

80pg/ml 0.970.10"  0.89+0.10°  1.30:0.12°  1.19:0.14"  1.85:0.15%  FEAYSERIBGHEE, T FEAIIE

Note: *: P<0.05;** . P<0.01.

FH AT R 2 380 A P05 O T R S R 9 238 i R T A
ORI DR B i 2 40 LR T3 AR A AT G BT LAAE 23 T K-
DRI AT B T

FOS 25 12 R B R 5005 h — 2 o-FOS & A
FEY)TEZ RPN ECR AN [E A S 5 il (Camp
Ca®  H il R %5 ) 5 B M 22 9T ¢-FOS ¥ 3t £ B
B c-FOS mRNA | F Bl AL FOS 2 1M, FOS 24
JEL PR D b 3 7 A 28 4 B ] 43— RO 285 7 1 Y AR Ak
SOk AN, @it FOS-shRNA L#k FOS FE[H 4
Tl J52 S5 988 440 R 1 42 28 S E A MR T FE NS
JEFEAAY Northern blot 43 M7 /s, 763 /N 240 B fili I
2 2L HTHR B FL Sk R 4121 FOS mRNA 1 &3k
WEAR T IE R AL B e AR M T ae e, L
S B | A 200 L DA i S v S e I P R BT
T c-FOS FEFIF3h P2 AR R AR 4H M P9 55 5 38 19 3
A 5S c-FOS B R3S AR DL A ge il 3
10125 IA Sk PB3A FI BEJ2 51 41 P 42 T it 3 45 2
T B BE T c-FOS 2R ) LKL, FOS HH
FIR AR L E S PB3A il SGC-7901 4 ffd ) A&
R B AR HE PR T T VIR G

PR T2 25 1 % % HSPAG (heat shock 70kDa
protein 6)WFK K HSP70B” , #4K 7 £5 1 (heat shock
proteins , HSPs ) #4 i, 1" — N JE K 3 F B . oF
KRR, 7S E M CRL-1807 #, MM iHS
HSP70B’ (1) I i ik | iX % W] HSP70B’ A 6 1 it B2
BERNL SR R R EEAEH, EREREST
HSP70B* A Bl T 4 il 4 47 , X 3 W] HSPAG6 &5 [ 7£
AN, 5 Y AR BT T R R N AT s
) alel, BT HSPAG6 J:H A 43 /e, I
LT A TR A H UG, DT X 2 W b g A T LA
KLAF (T 245 BRI 25 7R

Az K BEH AT DNA 451405552 2 1 45(growth arrest
and DNA damage inducible protein 45,GADD45)3 A
KB GADDA5G, A7 100 il 240 Jtd 335 58 A2 14 4
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B Ve B R BE ), DA 52

DNA (& 52 35 |2 i i 12
BT TR, GADDA5G 3k Bk s AR, # J2:
GADDA45G Jii 2l HY A0 S 2oy U 7 i 2 44
SR | B2 ey i e N R e e N NS
Ja R SER 2 R 5 0 s N i g b SRR BRI,
HLT G K 3 5 3l 7 T B Al B0 S s A8 4 i el 72 22
AR Fh 52 6 245 2R F AT AT 4fE P PB3A X B SGC-7901
20 B ) 1 B S S A T AR AT BB 2 5 GADDASG A&
iy 2 H LA AR (i DNA & 52 i M e 2% D1 AE OC

G HE AR ZH TR T 2(regulator of G-protein
signaling 2)J& T4 17 G-EE {5 55 FHE 1 (RGS) K
W, B R A DNA H B AL 43 8T, Western blot
LI AT IR, B R )5S RGS2 R IA
P <9 O 8 5 o = W I T = 3 0 &2
PKC #1 p38 MAPK 15 54>, #F5EIEN ,RGS2 1Y
TR A T BE AR KM 98 e A% b S R 10 O i i R
P e % E AR T RGS2 1 PG 5 p38
MAPK {5 5 i A2 AH G B PR 44 412 2 3 T I 41 i
TN A S B AR T >, BT RGS2 JEA Y LLE M5
3H ,PB3A I g5 RGS2 HE P iy 2 W AL A I 7
A SGC-7901 40 T Y 1 FE I % T 4 T B0 E
PB3A i it #4715 p38 MAPK {5 5 i 44 k% 5 SGC-
7901 4R AP T,

GTP 454 22345755 8 1 (GTP binding protein
over expressed in skeletal muscle, GEM) 7 & #% L
IR, IR SN GEM J2 5 e 1 T 4 i Ja
HE AL AR, EM 7E—28 1 B2 400 i@ 1
21 J A0 32 1 9 200 P P R R A, GEML R R ik Rk AT
FE B AL 1) 43 A DR 28 1) 8 6L B2 S DA 3 B 1Y
RG], GEM 78 4H f-H 42 =557 J# 35 7 1 i
AR, W5 R, 5-AZA-CDR #1 SAHA T i
AFLIR R A0 MCF-7 J5 ,GEM % 3L (5 [ ik M
il ek R A0 24 5, X R GEM S5 AEIR YT B —
SEBYAROCHERY S HEA R, GEM B2 5 Bk A5 &
JRAH OC B W 58 418 i R WL . 1% AR LAY B 5 PB3A
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PR TG A TE— E M NTE R R

i 988 79 & A SR — 1> F A P LE R A M 2 0 2 T B
KA LR 05 S 2 LR SR 24 0 0 g O
A 22 3 PR KR O PR R AR T S BREY) 22
5 2R 3R HE KRR B DG IR AE — B2 P ] 5 S50 96 240 e 1 5
5 3 I T B0 AR B R A M PR T, Xk —
HAF5E PB3A I R 2835 19 ¢ 2 DL K 4 i X 25 1Y
IO 28 S N AR AL T T T
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