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ME: BH @3sEe AWM (CA) 5 Lewis A F MR 49 10 A K & x4 48 % & & (Survivin |
Caspase—3.Bax) . YAP & & 69 if3=1E R, 334 CA X MR 2o e £ KA A 4 v B IL BAR e AE AAALEl . T30k
B Lewis SURMEMIRR 0 IL(LLC ), S/ RE T RIBAREL, 5454, HMI10R, SR AMRA, KA F CA
W, PHRIZCAL, HANFTCALBIMAA, KT RGBS ETHH T, H22RA5200 RBGEARE, #I31H
JEREFRT R F BMEINREARILG A F 0T, A CAMTIBIRAE K IR AEH ; Western blotting A&7
Survivin, Caspase—3. Bax & YAPZ& @At 32 F; qRT—PCR &40 Survivin, Caspase—3. Bax &% YAP mRNA

rrEA T, R OPHFTCALAFZH T CALD R — A RSB, K78 CALLBINAHLRT, (KA
BCAL., FPAIZTCAL., H7F CAWRIRALLAN G mAE B IR EIALZ i f A =%, TR B % ARt

AL, KA FTCA, FHBTCAL, H7 2 CAMBITLLAITIEFESFNZ13.91% . 14.83% , 27.84% F=
68.45% , 4AFPIHFILE, EFAGIFEL(P<0.05), ZIPERRANE, BB ELRRE., RREAZ
CA#A % Survivin mRNA AR & X T T AT RBLL(P <0.05), CAFEAZ, Survivin mRNA AR F A THAK; W
RF A& CA L ¥ Caspase—3 F7 Bax mRINAABA &k &3 T B (P <0.05), CAAZMF, Caspase—3F7Bax
mRNA #AAXT R FME; S YAP mRNA MR A B0, ZRFARAHTFEL(P>0.05), &t CAx
Lewis iR N oG £ KA IRAER, S5l 8A T, CABTILHE Baxfe Caspase-?»/%&ﬁ}}»"rﬂ’%’] Survivin & ik
AP Lewis ) SR 20 B0 =5 A4 uH) o1 462 38 13 F 8 Survivin 89 &35, A {£4F Survivin 4 Caspase—3
#y AR AE R R F5, M Bax BT 3 —F0E Caspase—3, Mfnif-F Caspase BRIEL AT dm oA ==, A AARIE S 77
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Effect and mechanism of croton alkaloids on growth and apoptosis
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Abstract: Objective To explore the effects of croton alkaloids (CA) on the growth and pathomorphology of
Lewis mice lung adenocarcinoma cells, and to research the regulation of apoptosis-related proteins (Bax, Survivin,

Caspase-3) and YAP in Lewis mice lung adenocarcinoma cells. To discuss the effects of CA on growth and apoptosis
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of lung adenocarcinoma and its specific mechanism. Methods Lewis mouse-derived lung adenocarcinoma cells
(LLC) were cultured, and subcutaneous tumorigenesis model of 50 mice were divided into control group, low dose
group of CA, medium dose group of CA, high dose group of CA, and cisplatin group. After one week, given the drug
intervention to the subcutaneous neoplasia. On the 22nd day, the effect of CA on LLC with calculating the tumor
volume, tumor weight, tumor inhibition rate, and observing the changes of pathomorphology in each group was
analyzed. Western blots and RT-PCR were used to detect the expression of apoptosis related proteins and genes Yap,
Bax, Caspase-3, and Survivin to explore the mechanism of CA in promoting the apoptosis of lung adenocarcinoma
cells. Results (1) The general survival status of mice in medium dose CA Group and high dose CA Group was
better than that in control group, low dose group and cisplatin group. (2) HE staining: the tumor cells in low-dose CA
Group, medium dose CA Group, high-dose CA Group and cisplatin group showed different degrees of apoptosis,
while the tumor cells in the control group were mostly necrotic cells. (3) The tumor inhibition rates of low-dose CA
Group, medium dose CA Group, high-dose CA Group and cisplatin group were 13.91%, 14.83%, 27.84%, and
68.45% respectively. The difference was statistically significant by analysis of variance (P < 0.05). The tumor
inhibition rates of each group increased in turn, and the tumor growth of cisplatin group was the slowest. (4) The
expression of Yap, Bax, Caspase-3, and Survivin was detected by RT-PCR and Western blot in each group. It found
that the expression of Survivin in different doses of CA Group was lower than that control group (P < 0.05). The
higher the dose of CA, the lower the expression of Survivin; The higher the CA dose, the higher the expression of
Bax and Caspase-3 proteins (P < 0.05). YAP did not change significantly in each group and has not statistically
significant. (5) Western blotting was used to detect the effect of group A and the groups with different doses of CA
on the expression of apoptosis-related proteins. However, Bax and Caspase-3 were both higher than the group A at
different doses of CA. The higher the CA dose, the higher the expression of Bax and Caspase-3 proteins. YAP did not
change significantly in each group and was not statistically significant (P > 0.05). Conclusions CA can inhibit the
growth of Lewis lung adenocarcinoma mice tumors and cause the apoptosis of cells. CA can induce the apoptosis of
Lewis lung adenocarcinoma mice tumor cells by up-regulating the expression of protein and gene protein and gene
expression, and the down-regulating the expression of survivin. The regulatory mechanism may be through down-
regulation of Survivin expression, so that Survivin's inhibitory effect on Caspase-3 protein is weakened, and Bax up-
regulation can further activate Caspase-3 protein, thereby inducing Caspase cascade effect to promote cell apoptosis,
which provides new targets for lung adenocarcinoma treatment.

Keywords: lung adenocarcinoma; Lewis mouse-derived lung adenocarcinoma cells; mice; croton alkaloids;

apoptosis; mechanism
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i 75 5 MR AR R T poE 7 BARPLEDE A4 R
LA AFF 53 7 FE 30 R 13 56 A 93 A FE Al A7 A Y S
55 (Lewis i i /NBL) , 2F— 2040 CA X fii i 98 2

60

1 #MRERZE

L5

Lewis /) B il B 9% 40 B2 (Lewis mouse—derived
lung adenocarcinoma cells, LLC) i F i A R B 4
fit; SPFZ C57BL/6 /NER., 4 ~ 6 JE#y, MEtE, KE
25~30¢g, 501, mEEKBEE4ER AR A R
25wl S [ S5 B W 2 PV AT HIE S . SCXK (i)
2019-0004]; DMEM }5Jf 2 | Jifi 4 L3 (FBS) . /K
BARE ., oK OB A AL TR R S R EOR
ARA A Wl & & ol A Bl A TR
WTREBRGABRAF; CA A LR B2 K,
IR 18 JH 7 24 ) 2545 BR 23 @] 5 PrimeSeript RT
AN G H H K TaKaRa A H]

1.1



%151

iR, 55 B TTAWONT Lewis /0N BRUSAR A0 AL A= R TR 2 BRI TS

1.2 U 5E&

[T 1N Al & R 7y S e o3 1 ) B = A R
WiRFEWHB A=A, FEREMEEA A
Nikon A FR 23 w5 HL 43 #7 KF- 1 F 5 -+ Precisa 24
Al AYHS AL, Y HSE R L.
DM500 562 i iU W [ 72 [E Leica 23 A .

1.3 7k
131 ZHapEsl A o2 % 20 mg 1Y T 5 mL

AEFRERIK, B4 mg/mL, $%18 75 mg/m*Z52y ., CA R
W BE 2 200 pg/ml, 43 5] 4% BEAIKR 2 0.6 mg/kg .
) 1.2 mg/kg F R 5 2.4 mg/kg X /N BT 5T
BN BENL 7 6 HRZH . ARG i CA 4. Pl CA
2H . BN CA Z M WAAL o XF BB ZH AN vE B AT ] 24
Y KR CAZL . il CALL . &l CA 45
4% 0.6 mg/kg . 1.2 mg/kg Al 2.4 mg/kg iY77 i 7 5
CA VESH s AR 2H #5275 mg/m® () 57 4 28 16 I 1 o
LIS AR

132 DR RBABERMN T O/NRE TR
WO B AR I A, i R B2 5 % 107 1> /mL (14 4
MW, % RO AT HERN , g HUNRUT A R
LR 12 3R 200 L A AR, KBTI G AT Sk
AR, LB IR AR S e . @B g S
Wi o 7 TR LT JE AR WA/ B RS Rtk
B, TR e, B2 RN 1R R K AR R
1, I T R i AR AR (MR AR AR =0.52 x B 4% x
Kt . OEMFREMUE . BRK T3 80500
Mt gs Gbkegdmergs s, W
B PR EE /N R RS #l . TESIRES, AN B
CROCEFEE S BRI, @2 Feab B, R
JL 1 e BVERS 8 TR T U e IR A 4 s i A 4
2y, QMg R e . FRE SR E, A
IR R (MR R =124 ) 411 35998 o0/ 6 B 20 F 35997
H x100% ) .

133 MBRBREIA AR &R AARM L EE
S H W RS b s R AL 20) e L AR RA 0 A
SR G He LA R T e AT B8 KAk . oK S . 95% &
B . 90% LT . 80% LT, i AAE YA, 1% ERTR &
B oA, WEKREE, Preadet, AkKBE LT
s, PR TR AN, 25,
i 8 80% 90% 95% L., To/K L2, —HK
2R NE AT K, fefa TP R A7 3 R

1.3.4  qRT—PCR & # @ Survivin, Caspase—3. Bax.
YAP mRNA #8xt£ ik & $EHCZ0 M RNA: 400
FLAR I 300 WL Trizol, % A EP &, A& i
(0.2mL), FEE M @R, # & 5 min, 13 000 r/min
B0 15min, W FIE W BT EP A, A 0.5 mL
SNEE, FE 10min, B0 LIEWR, MAT5% 4
B 1 mL, 2.0 TR EPETIIE, WHIUE, B
2 RNA (55 ~ 60°C /KA 5 min) . Kl RNA e i i1 4
J& . RNA FUEIE . I DEPC 25 (HH &, WH2 L.
WA 0 S RNA A EFEFL, R llDB % (0D)
i, 4ODEHA T 1.8 ~2.02ME (260/280), RNA 4fi
B, fHH PrimeScript RT i 7] & (TaKaRa, Shiga, H
A B EEASFE G 1 mg A RNA %% 5%y cDNA, AR
P bl A T IR RS ) F R £ . qRT-PCR 2
NS 50°C TAEYE 2 min, 95°C7EYE 4 min, 54°C
FHAEMELS s, 72°CIBK5s, 83CEM15s, T,
TE72 ~95°C (0.5°CHG &8 ) PR, B P IRIG IS s
BAFEARLL GAPDH NS 3L, B B 3
HJE (COH—4b, BAEARAEEE RN, %
B2 150 H Y SRR X R i, A R4 3 A
A (8 JUART S 359 A5 30 45 56 DR 1 die 2 A X 3R GA
SIFHILFE 1.

*x1 s5|¥FE3
L GIE7ES
519%5)

£Fx JE/bp
1E[ : 5'-CCCTGCCTGGCAGCCCTTTC-3'

Survivin 243
JZ ] : 5'-CTGGCTCCCAGCCTTCCA-3'
1EM : 5'-TTTGGAACGAACGGACCTGT-3'

Caspase-3 412
JZ1A): 5'-CACGGGATCTGTTTCTTTGC-3'
1F: 5'-GAGGAACTGGACAGTAACATGGAG

Bax Cr-3' 83
JZ 7] : 5'-CGGCCCCAGTTGAAGTTGC-3'
1EI): 5'-TCTGGAGCATCTGCTGTCTG-3'

YAP 294
JZIf] : 5'-CCTGCCTGGTGTCTGAAGTT-3'
1E[]: 5'-GCACCGTCAAGGCTGAGAAC-3'

GAPDH 105
JZ ] : 5'-ATGGTGGTGAAGACGCCAGT-3'

1.3.5 Western blotting ## Survivin , Caspase—3.Bax

YAP & & B & £ X & Loading buffer HEHREL,
RIPA 2 fift 0 24 fft 30 min, Hf 24 WK % A EP 4
B, B A-S0CUKAR ¥ VR IR AF o R H vk B
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KT M B AR A I AR o S AR RV,
BCA TAEW, 1R%), 37°CHFE 30 min; JI5E 562 nm
() ODAE, THEAE S PR . MR i K/ iE
BEVR P, BCH oy B BIR S G RS, SN B R
B, HHE 30 min, FEARRPIEE, JEARCT, V4R
B, AR F, BE Lh, FAFEARSI 10 pg &
5 15% 58 I T i B e Lk, PR VK &5 SR ) L
FH 80 V 4H JE 5 5 120 min, £} 4] 1 h, TBST #E % 3 7% ;
4 PVDF B85 i 25 i AR & L (4% B 9 8 1 A
Marker 7> T8 K/ ), B 4 Fppiik & N2 GAPDH
L1t 1000 4CHIR EBEH, K HTBSTHER 3K,
IMAZE R B E L h, 7 40, TBSTPRE3 K.
JE R, VREERESGET ], R X A W,
LA R A E W, Bl X B R, AT,
FHGE R A, R Tmage J 8 TR BEAE . LA
H i 5 11 2547 55 GAPDH 4575 JK B e (5 o8 H /Y 2
F A X 2 35 1 o
14 Sit=FiE

B 43 B 2R F SPSS 19.0 il GraphPad Prism 5.0
Gtk TR TR LI = AR (2 s) TR,
B 7 2201, Wi LB H SNK-q K 565 P <
0.05 =R A G F 7 L

2 #R

21 FHH/NRATELLC A AERKRE

62 B R A B N AR iR A, /NELLLC
AR L = o A o AU SR < DR 121 N 75 |
ARRESRL. WHE L,

E1 LLCHMARRKE OLRMEE x100)

2.2 CAXILLC Hia%E SHY /R BB R — AR
gEA)

B Z H AR & CA 4 &7 i CA 2 x
M AA 1 H/NRBET; R CAZHsET 2 2L
AT 3 H o BB 1A A, 25 A/ RO

AR TT AL ) e 98 2H 20, 4% /N BROFE AR 78 50 3 2 Rl A2 A
Fin A R IS, AR, BR T, A
B, AN B BB O R A DL, G DI 4
/N BR R R B o T R A R CA 4RGSR R CA 4 /)N
FRUBEE AN 4R ST 2l BUR%EE T B A5 1B 100 EE T4
2, B LRI A AT T
2.3 CAXJLLC #RaiF SH /MR AR BB TRA#Im

XF A AR CA ZH Rl it CA 4 e o o
CA 20 Bt 40 25 19 i Jeg A4 B 531 4 (4.09 = 0.24) em’
(3.09 +0.58) cm’, (2.91 £ 0.64) cm® ., (2.59 + 0.89) cm® #l
(198 £ 1.04) em®, & 00T, ZRAZRITFE X
(F=26.652, P =0.010) . #— LM L4, X it 21
i 98 1A B R TR A i CA 4 L R CA 4 K% 7 7
B CA 2 (P <0.05) ; I 4A 41 ik g8 4 AL/ 1% 571
CA 41 . 5 it CA 21 M & il it CA 41 (P <0.05) ;
I HE CA A ik 93 4 B /N T AR CA 4 Fn v 7 o
CA 2 (P <0.05) o 45 2H Jil 928 1A B I 551 5t 34 fim < #1
WA /0N, T B2 R A K R R, I 4 b R A=
K18,
24 CAXEERAEERZIN

XFHR A AR ) B CA 4l R cA 4L m R
HCAY RN E LS, & 200, 2%
H G2 X (P <0.05) . K& CAd . i
i CA 4L/ ) & CA 41 K40 41 i R T & 3%
W, 6 B R R fe K, AT 41 e b o IR
F - CA #H | P )& CA 4] 5 ) i CA 41 B 40
MR AR, &7 20, 5 R A it
B (P <0.05) , 45 41 5 A W T+ &, 40 4
fit g8 A= K e 18 (P <0.05) . WL 2,

®2 BHEBEMERMLLE

X HRZH 9 2.56 £0.57 -

i CA 4l 9 2.48 +0.58" 13.91°
R CALA 8 2.36 +0.64" 14.83
7 CA 20 9 1.89 +0.82° 27.84°
JFEFIZH 7 1.12+0.85 68.45
F1H 29.149 32.413
P1H 0.008 0.004

s 5L A, P <0.05,
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25 &A/NRLLCHMRBIERSFEITN

XFRRAL . M AE IR IR, e B B 2R
BBOR . Y, IR, BaRg2 i, ol
KREEHMEIAIE, HAMH T AR (WWE2). ik
A WM T BB, FARTHRE, K
R A IR SE AR (WA 3) . R AL A
RFCFNZAMJA TGl b (DL 4) o e AR e 4L
ULAMIIRAE, TSR 2, (8] J5a] WL AL AN B
L A0 oy 2R AL ECTE VR 2 8 TN
(VLI 5) o MGTEHZE : nT UL e 200 i s B 1) 8 ) 0
WA, UL R JR TN, Al R e AT
Az (WIE6).

pd ~ 2k
“F B x 100 e A x 400

B2 JEBLELLC HARESFTE

ot

) - i X
2 A x 100 BEE TG
3 KF=HLLC HRRERERS

x 400

2.6 & 4H LLC 4 B Survivin . Caspase-3 . Bax
& YAP mRNA #3tRIZER LR

XTREAL . ARGR & CA 4L . Rl & CA 4 K& A
i CA 2 LLC 4fl Iy Survivin, Caspase-3. Bax mRNA

*3 &ZHLLC YA Survivin,Caspase—3.Bax & YAP mRNA #83¢ ki 2RI L3

P TAT C

x 100
E6 JAsH4E LLC MAfRIEERE

HXTRBEILE, @200, ZRAKITHE
X (P<0.05), #F—2LW P, XF B2 Survivin
mRNA AHXT 35 & 5 TR [F Sl CA 4 (P <0.05),
I CA 4 Survivin mRNA AH X} 2635 55 Tl &
CA H M HHE CA 4 (P <0.05) . Xf HR4H Caspase-3 .
Bax mRNA A X} & ik Il T AR fl it CA 4l (P<
0.05), {&74+ CA 2 Caspase-3 . Bax mRNA X £
LT E CAAME & CAL (P<0.05).
HU1 YAP mRNA MIXT A 5 i, 25 RS
X (P>0.05), W3,

(x+s)

XJ REEH 3.148 £ 0.211 1.754 +0.102 2241 +0.101 1.613 £0.247
i CA 4l 2.618 +0.065" 2.601 +0.278" 3.451+0.1917 1.229 + 0.037
PRIE CA4L 1.590  0.025"% 3.629 = 0.086"% 5.309 +0.1567% 1.381 +0.207
7R CA 4L 1.304  0.098"2 3.861 = 0.088"% 6.182 +0.050"% 1.484 +0.195
FA4 28.532 16.413 6.409 3.019
Pl 0.009 0.018 0.014 0.128

. O5XHRA HE, P<0.05; @55 CA 4l H#, P<0.05,
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2.7 % 4HLLC 40 Survivin, Caspase-3, Bax &
YAP ZEHEX FRIEER LR

XFHRRZH | IGHR B CAZH . R & CA 2H Ko
i CA 2l Survivin . Caspase-3. Bax 2 F A1 X 38 ik i
i, ZRAgGIT¥E X (P<0.05), #—LWP
Ho#s, X REZH Survivin 85 AR X R34 & TR &
CAZH . il CA 2 Sl & CAZH (P <0.05), A

3 CA 2 Survivin £ 1 AH X 2 35 & & T il & CA
R FE CA 4 (P<0.05) ., XFHE 4 Caspase-3 .
Bax FH 4 R ik BALH & CA 41 . il & CA 41 1 & 7
HCAZ4 (P<0.05), fK#& CA4H Caspase-3 . Bax
A AR R 2R AR T P R CA L R R B CA 4
(P<0.05). #5541 YAP 3 MR A B e, 225+
TGRS (P>0.05). L4,

R4 HHLLCHPEHF Survivin,Caspase-3.Bax % YAP EAEMREEMLEE (rxs)

ZH 5 Survivin 4 4 Caspase—3 = Bax 254 YAPEH

X PR ZH 0.892 = 0.0349 0.251 = 0.055 0.243 = 0.045 1.113 £ 0.047
fHIE CAZH 0.706 + 0.087% 0.480 + 0.047% 0.295 + 0.089" 1.166 = 0.068
i CA 21 0.451 +0.0327% 1.005 + 0.034? 0.631 +0.056"% 1.043 £0.032
FFE CAH 0.319 +0.0257% 1.298 +0.094Y% 0.882 +0.096"% 1.101 £ 0.079
F1E 18.532 22413 16.409 3.391
PE 0.016 0.009 0.018 0.110

s DEXBYL A, P<0.05; @5 KHIE CA 41145k, P<0.05,

3 it
i A AT 2 f i UL A IR 2 — 1, R R

HG FE R 35 4 g SE T HE AT, 2019 48 [ K
JeERE 0 O T 2 M IR AT 5L 43 A 4 4R
T IR R E R E R e, ThESEAE 6T
BE e T, BRI R, P2 REAE AR
(1) # A of B2 v R 9 R L B RIR ST AE I . 2l
FE TR AR g A A SRR, BE R
Fhom A F R, PP s 2y, R 26
FH G 4R B 6 7 v Bk, HL 6 T B G R R
Y BRSO AL A S D . ARk, X E K
AR B0 b 968 AV T BIL ) 0% S5k A 9 R AR
e LT LA D5 . ORI R 585 1 8h 1%
QS M A i A T A0 CA S R
HfE (HO-8910) RYMGFH , i FLJ& Az 40 M g 71
AT S Mg o AL AP Rk L 3 o i
(@R e 725 95 240 00 P P 2 45 ) R R R s 440 1
LG DL LA R m AH EAE R B B
YEH .

RN YR R S 4 =N o il [REZ:S i )
T CA X il B 9 AS49 20 i 0 T BIL I 1% 1A A S 56
5%, AW ST A P 525G HE — A BT CA X il B
A KPR B BAR A T HLH . AR e NE
il Zh PR TE 4, PR/ B Bl AE 4 RS L 4l

GUIL A5 05 5 AN RARL, T EL LA
90 % LA L[R5, i LA A /) B At fi 988 A5 70 o R Ay
B ARV LLC 40, 2R T LLC i
AR IR T CSTBLI6 /N B B A PR b g o s I
T C5TBI6 AN BT, HAT RS . R &
HAE RIS o AT R 4T . 35—
T3 A CA X Lewis /] 5l i 88 20 M0 A= R BOBT 5 . 52
WA R /N RAE T B H iR %, REE N i
Jr PRI IR K, ANBETN 32 BT 8. T 41/ B
e A R AR LU XS A | IR CA 4L APl CA
41, w R CA L ) ok hg , (Al BUAE T
Fe, BEZEBE, SR BT 5 B
PR TE B FHARAE , AT WUEA X A8 5 B 1 3% it oK
w L, BRI . AN TR CA ZH W] 0 ) g AF K R
JE, BN IIEALL R, (H/N BRUEFRR S R
VW] CA HRESE o AR 1 VA U . R E L R
RFR AW 3, K IR CA KT Lewis /)~ BRUNTE 98 40 At 119
AR BAIHIER], HEE CA R, 0
PRI, BEBT CA AT LI i i i AR 4, JF S
CAWRBEAASG . ARZEsE N CA &5 J2 R M BCR
G RIE IR R 7 3 — o n] DA e 2 A 52 56 F
— PR, A LI, i CA MR TH
i TR 240 B 0 T RO W i, {ELE B R A
05, UL CA O I [ g 240 AR A= 1400 8 4 JFH AN 2 it
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B, ERIERR DN, 2R 58R, fEARREE 2t
ZEIG T BB, AT RS2 T CA #EATER A
BT, WP, DR EER . 2
A0 CA T8 Ao fo b ik A A1 1 200 J 0 T, 4 ol g A=
1, AW ST R T A OGP RY RIS, R
HEAMAPE B

PTG IEPE RN AMIE VR PR TR AR R R
A2 A 200 M 9 T bR B e E MR AT Bax J& T Bax
WHRBEZ—, BARMTAEN, RTS8 49
T HE A A Survivin Y24 & I R 9 I T
il A1) Caspase-3 4 — R &K 59 YT, 7F 40 g
U I O L L s O (S
Caspase—3 Y ELEEAN 575 Hippo-YAP {5 5 38
ST 0 L P T A SR B S DR, A A ) 1 A
A T2 A BFSE Survivin mRNA 78 A [7] 71 & CA
ZH R AR T IR B AR T X BRAL L CA R
Survivin mRNA A0 %} 28 35 51K ;111 Bax mRNA #
Caspase—3 mRNA 7E A [a] 57 5 CA 20 H i) A 3R 3K
=T X BR 4], CA )= 5, Bax mRNA Fll Caspase—3
mRNA B Zah B R 5 5 75 I CA X Lewis /)
B 07 i 98 28 B A 4 ) BIL I 5 Bax il Caspase—3 3R ik
VA K Survivin 2 35T I D T4 4 40 AE 14 1 A A
T-AK; YAPTERS A AR AN, Hippo-YAP {5
5 T AN CA 51 Lewis /1N BN AR 7 11 2 22
W, AN RERAMI R R REA R A, AT
— DI KRAEA B FEAT T

Zi b, CAFES Lewis /NGB AR ML =, JL
A] BE Y AL AT 6 & K A Survivin J& Caspase—3 F) H %
P, Survivin A1 Bel-2 A g E A7 I8 57 4 i 98 T 1)
@A, CAPIE] T Survivin B9 3R 35, T 15
Survivin X} Caspase-3 & [ i #1001l 7 FH sl 55, fiff 15
Caspase—3 [ TP, AT CA nJ il Bax kR,
H 5 LR ARSI B SE 5, B Cyt—c B3 20 10 5t
e, 5 HAb A0 A 1 4 8 O T /MR T SR AR
PG Caspase-3 8, MM F Caspase Z BRI
Rt A A i i T, R B PUMR A KIERT . =
5l Ji 9 B R TR O PR A2 g i £
FI2BE N, 4545 43 8. F 5K DT S100A6 JE 1 4%
AT AL DA A 552 95 400 28 1) CA 51 Jie it g 240 i
PR T VE HIBLI L LR BH ik i 52 2% 0 o B 1 Bl
i, [F &2 A ESE . AU —DT7

H. Survivin 4&

TET U58 PUT S A fs Ut 78 40 48 1 ) A A AL I 5 AR
P, @EER-LHEN, EH AN TR AR
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