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HWE A% 9 (apoptin) B T4 FEF FAI B mlofebibmi A = m &) KFFRXAN G XE,
fed FTHTEORAGEMFERS T @G RA, FREBEREELGEORRET REHRER
AR TEORRKG LR ZLEAANRNLELENFER, AXFET —FHFEANA
B N-K b5k 5 TR tApoptin( 1~43 SULBR L5k % ) £ K WA P A T o X Rk B
BRI EAEREZRBENRD XA N-sm sk £ LR tApoptin 5 45 & 5 K&K & (green
fluorescent protein, EGFP) 9 @k &% & A LA A £ 3 N\ A549 Hela H460 #= SK-OV-3 % % # it 7
LR AL A, o ELAX AR 535 AR A A b, 5 AT R AN 0 F ST A7) tApoptin BEN 48 IR 64 Ak
A1, 4 tApoptin T AE R BT 5 LR MmARER LEEAT £ S LA G NSENDIL, MTT 94 R
27, AR tApoptin AR AR T 4K B RIS | 3R K 89 % R I 40 1 K A
AAREAREGITHAER, 5 tApoptin 2252848 5L tApoptin 5 A T M R B G R HLF T
(esculentoside, EsA) B 692525 40 3F 3K 49 4 FP ¥ I8 2 fe6h 25 23R FH 29 100 454 £ 4 5
SK-OV-3 a6 321 20 R & 2 %, 42 9T 463 4%, F 47 4] /K & (half maximal inhibitory concentration,
ICy,) AN 27.37 + 2.25 wmol/L H4%2] 0.059 + 0.003 wmol /L, #H X 28 FAR M £, 5 tApoptin
#-25R A tApoptin 55 EsA BEA-#9 4 2 m A A & B F 3 (6.46 + 0.34% vs. 41.9 + 0. 47%,
P<0.001) , HiEdktwisag R B4R A EsA 7T Ak 18 33 25 30 49 6L F 64 75 B AR P2 4% tApoptin
BB\ IR A K AR AR
XA ATEOREK; AELFT; WG, hiam
FESES Q71
The Combination of Esculentoside A Can Significantly
Improve the Anti-tumor Activity of tApoptin
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Abstract Apoptin has atiracted much more interests due to its ability to selectively induce apoptosis
transformed and tumor cells but not in normal cells. However, due to the structural tendency of apoptin
expressed in prokaryotic systems are unstable and easy to aggregate and precipitate, and the cell-
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impermeable property of apoptin restrict its therapeutic application. Here, we described the construction
of a truncated variant of apoptin, named as tApoptin (lack of residues 1 to 43) , which can be expressed
in E. coli in a soluble form. In this study, we first observed that green fluorescent protein (EGFP) fused
to tApoptin (named as EGFP-tApoptin) could autonomously and selectively enter A549, Hela, H460
and SK-OV-3 cells according to the results obtained by confocal microscopy. Heparin sodium significantly
inhibited the transmembrane ability of EGFP-tApoptin, demonstrating that heparin sulfate on the cell
membrane is involved in the intracellular delivery of EGFP-tApoptin. Furthermore, MTT assay results
showed that the mutant tApoptin retained partial anti-tumor activity of full-length Apoptin, but the
inhibition of the growth of various tumor cells tested was not particularly significant. According to the
results of confocal microscopy, most of tApoptin transported into the cell subsequently entered lysosomes,
which may hinder the cytotoxicity of tApoptin. Therefore, esculentoside A (EsA) , originated from a kind
of Chinese traditional herb, was co-administrated with tApoptin to improve the cytotoxicity of tApoptin.
Co-administration with EsA enhanced the inhibition of tApoptin on four test tumor cells by more than 100-
fold. Especially, the enhancement was about 463-fold in SK-OV-3 cells, decreasing the 50% inhibitory
concentration ( ICy,) from 27.37 + 2.25 pmol/L to 0.059 + 0.003 pmol/L. Additionally, flow
cytometry analysis showed that EsA could significantly enhance the ability of tApoptin to induce cell
apoptosis ( tApoptin alone; 6.46 + 0.34% vs. tApoptin with EsA; 41.9 + 0.47%, P < 0.001).
Consequently, this study constructed a novel mutant tApoptin which can be expressed in a soluble form
and could exert high anti-tumor effect when co-administrated with EsA. The colocalization analysis of
lysosome and tApoptin showed that EsA may promote the release of tApoptin into the cytoplasm by
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destroying lysosomes in cells and exert the pharmacological action of tApoptin.
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Fig.1 The functional domains of apoptin LRS located on amino acids is marked in green, PRS at 8-28, NLSI at 81-90 and
NLS2 at 108-119 are marked in blue, NES at 97-105 is marked in red, Thr-108 adjacent to NES is marked in yellow
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LRI RAC G W AT T o3 it 3t | 2 BRAE 18 H A9
ZRh 2y T Ry I (EsA) P HA X B
Fr A LAY BE PR LG /IS BZT 20 M )3 1A FH e/ N
R TR 5 ) T 4 1 S BRI S T LR
HRESAEAE D RVEA, DR s it A
F T —Fh B AR R T N-R AR 1~ 43 {24k
PR 5% BBk 2k 98 2 AR (i 45 4 tApoptin ) , 7E KT 1#
FIRARGH AT T tApoptin F H AR A F4ifl, &
HAFFE T IZEHE R RBIE A I N A
b AR AN s 0 B R T IS M DL R rh 2 R R
AR Rt 2 (EsA) R B 25 BRAE FHRCR

1 #MR5FE
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Apoptin-pET28a Fl EGFP-pET28a ¥4 2 4% 5L
B R, BT gl Y LAY TRARA
Rl G, PP AN i e R Y W SE R, Rk

15 F N K AFE BL21(DE3) . 5N 3L ALk
FLHEF (isopropyl B-D-thiogalactoside, IPTG ) Fil g
W % (3-( 4, 5)-dimethylthiahiazo (-z-yl )-3, 5-di-
phenytetrazoliumromide, MTT) £ ¥4l H 3 = K49
RN T, AN UPH 95 41 (SK-0V-3) | A il 48 40 e
(A549) | A Jii i 20 i ( H460 ) RN "B #5068 46 i
(HeLa) B AS o0 % O A7 . W0 T2l &l A
S RAYRHCA A, EsA I H FIEE 1L
FHARGRATA
1.2 FJHBRKAEE

L Apoptin-pET28a WAk (PR H (R A7) , i ik
PCR 4" 384 A WYL 25 BamH T FINot T | BRIGEE 1~
43 (i s B AR EL A T B A, #5 FH BamH 1 1
Not 1 XTI EIS A PCR 724, 5 BamH 1 FlNot 1 AL
)5 B 38K EGFP-pET28a T4 , 15 3 i ki EGFP-
tApoptin-pET28a,, LUAH R A 75 4™ 1445 A il V) 6
Ndel F1Xhol 1 tApoptin J¥ 31 )5 , FiFH Ndel 1 Xhol
WG] ) PCR 724, 5 BamH1 F1Notl XL 1T]
pET28a =5 # AR % # J5 4k 15 & 4 Jit K7 tApoptin-
pET28a, LAKIAHT I DHS« 2 15 32 1 4 1k T 40
B, AT EAR , 40 5 3R 5 19647 PCR 973,
i 1 R E A R, 22 i 3E A A0 I A A ) )
fR TE R
1.3 BEAZEARMNRESAK

W B2 Bk AL R AT T BL21 ( DE3) TR Ak, i
VEARAT PHAE SOk, 20 25 50 pe/mL RABEE R 1)
30 mL () LB $5 5550 37 CHi9% 12 hy F¥ 4%
WA T 200 mL 19 LB 855530, F 37 CHi %,
TR S Ay 5% 0.6 ~0.8 I, JITA 1 mmol/L
IPTG, T 16 Ci5F3Ki5 16 h, 3 000 rpm 5.0 20
min WAL AR, 35 2 LW, AT 4 M (20
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mmol/L Tris-HCI, 10% H i, 0.5 mol/L NaCl, pH
8.5) ., HIRZLBAIE,12 000 rpm B0 5 , B EE
WAE Ni** BERGE RN i T 2R A2 o0 55,
BB VERE A 200 mmol/ L KM 4 22 i e 4
HAREF R, 43 BHTR (20 mmol/L Tris-HC1, pH
7.2 .10% H3l 0. 5 mol/L NaCl) i#&#r, Fil SDS-PAGE
Yo EREA T, it EAHEARLRELIES,
T-80 CI1-7F .
1.4 {K5MNHREEESE

1E 37 °C 5% CO, YT, A549 21 i bk . H460
YR FN HeLa 20 MOAK {f FH RPMI-1640 35 5% 2 (&
10% i 4 I F 1% 75 % =555 R ) H5 9%, SK-0V-3
AN RE A McCoy ™ s Sa 5598 3 (5 10% i 2F 1ML 7
1% EHE-FRR) R,
1.5 BotHEELN

B4 IhRE i 422 A FE 24 FLARH R SR 24 h, 2
pmol/L 1) EGFP-tApoptin & FHALFEA 6 h, B 5 57
EEmAEA RS, H PBS Mk 4ui 3 ¥,
Bifi Jo I A G S6 AR ET ( Lyso-Tracher) 9% & 1 h,
JH PBS mhyk 40 ML 3 . A 4% £ W
( paraformaldehyde, PFA) , [& % 30 min, H PBS ¥t
BANNE 2 ¥k, IF F DAPL 445 45 min, 3833 306
RAE K I EGFP-tApoptin 25 3 76 40 I 1 43 A5
1.6 AR

#t A549 Hela SK-OV-3 Fl H460 i I4%F07E 6
FLAR I IERE IR 24 b, FINA LG R AL E 6 h,
Bifs , 352 SRl A B A T R AL TR 19 PBS
THVE 3 WK, HITJC EDTA JBE 8 (A B fb AL 4 i, i
AN (% K Ex 488 nm & S UK Em
530 nm ) Z3 BT 40 M P 2GR E
1.7 ZHYEARBEINEEE K HR IS

W E3R 4 B A% 1x10° D40/ FLAERD T
96 FLANMIMR 1 15 3% 24 h, P AN [R] AR B A B A9 24
Yoy W E A549  Hela SK-OV-3 F1 H460 # fifl 48
h, FFEFA B FEIE A 200 wL & MTT(5 mg/mL)
(IRE 3,37 CFE 2 h, 3725 MTT R, &FLIN
A 150 pL ZHIBEIEAN(DMSO) 38 i A3 (IR A
WA 490 nm ) I 5 4 L 04 WO JBE LA R A 20 JH A7 T
G IR AR 1C,, 8 3T GraphPad Prime 6 %X
AR
1.8 HFAT S

¥ SK-OV-3 4 7E 6 FLAH 5% 24 h, 4
HIHA 0. 05 pmol/L [ tApoptin .50 wmol/L ] EsA |

0. 05 wmol/L tApoptin Fl 50 wmol/L [ EsA, #F &
48 h, WAL MI I H PBS PR 3 Uk, F-1F 4 A 5 %
BIET 500 pL &%, WA, A5 pL
Annexin V-PE Fl1 5 pL 7-AAD, ¥ 40i7E 20 CF,
TE IS PR 20 min, 813 2SO 20 A B
AIRE S AT 20T
1.9 SitESH

FIH Graph Pad Prism 6 #7801 2253 H7
PRALECHE 1] LA SR ¢ K656, b P< 0.001 225
HA Wk,

2 #R

2.1 EGFP-tApoptin 0 tApoptin & B fJ T i£ A
aifk

30 3 e PR 2 ) i R 4 L PN E S YR
EREEH it EGFP 5 tApoptin @i, EGFP 5 tApoptin
Z A B 1gG3 B &% IX Ok U M M T
( EFPKPSTPPGSSGGAP ) i 4% & 4 EGFP-
tApoptin FE [ ) pET28a Jii #i ( Fig.2A) 5 A K HT
WA BL21(DE3) 4, #E 16 C &M F i T KL,
fillG 8 B N-R o2 A His A548, FH Ni-NTA 2%
FFEREFT 4l 4k ( Fig.2B) , 3545 % 44 %5 19 i EGFP-
tApoptin( 4+ F 4 39. 83 kD) , SDS-PAGE #6: il 4ii
PR B T, BERS AR A 45 SR R | Rl & 3 1
Jal B Ik 2 90% LA b, & T L UE JE H TG &2
5% .

KRR 7 i & T & A tApoptin 1Y
pET28a Jii ki ( Fig. 3A) T ik alifb & 4 & (A i
tApoptin( 4+ F 4 10.93 kD) , SDS-PAGE 46l 4ii
AR B 0T, B R A 0 A 23 A 45 2R b /s 2 ) il
BEAFAEYAR 90% L E, 2L E L IE s 1T
JaZE 5 (Fig.3B)

2.2 tApoptin EE B EFERMEMN

T HFSE tApoptin J& 5 HA H 3 2EBHEA
AR RE 1, B 5 7R R R (1B EGFP fil & ik,
4lifb i EGFP-tApoptin fill A5 85 15 (10 pmol/L) 43
145 A [ el 40 iE ( A549 \HeLa ,H460 SK-OV-3) 4k
BEE 6 h, il i 9O W B A I 4% 2 EGFP 1Y
tApoptin HE A [ 98 4 L 19 0%, A5 R R, Al A
EGFP ¥ tApoptin 7] LI B =8 A DK ) BT A i e 4
Mo, Hod 78 A549 1 HeLa 28 i PN 4 2¢ ' 388 B2 1%
=T H460 F1 SK-OV-3 4 il i i 5 6 B (Fig.4) o
XL E A FE A | 5 B A R TR R R] Sk 28R
J 1) tApoptin A< B ELA [ 3 5 B8 E A 40 JfL PN 1) g
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Fig.2 Schematic and purification of recombinant protein EGFP-tApoptin (A) Schematic representation of the tApoptin
expression vector; (B) SDS-PAGE analysis ( Coomassie brilliant blue R-250 stained gel) of EGFP-tApoptin expression in E. coli
strain BL21(DE3). Lane 1, protein molecular weight markers; Lane 2, non-induced cell lysate; Lane 3, IPTG induced cell lysate;

Lane 4, cleared cell lysate (soluble proteins) ; Lane 5, cell pellet (insoluble proteins) ; Lane 6, purified EGFP-tApoptin
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Schematic and purification of recombinant protein tApoptin
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(A) Schematic representation of the tApoptin

expression vector; (B) SDS-PAGE analysis ( Coomassie brilliant blue R-250 stained gel) of tApoptin expression in E. coli strain
BL21(DE3). Lane 1, molecular weight markers; Lane 2, non-induced cell lysate; Lane 3, IPTG induced cell lysate; Lane 4,
cleared cell lysate (soluble proteins) ; Lane 5, cell pellet (insoluble proteins) ; Lane 6, purified tApoptin

77, ARG o+ A 1T . tApoptin XA
[ () e ga 20 Bk, LA 2 e ) R A 22 ik, iX
SR AT N-A Sty i 47 850 2k 98 748 R A5 1) B 21 58 A
& tApoptin( 1 ~43 S LRI FLER ) B A F 5
R N (TR Ao B 1€ s o 1 o A8 W -
FAEA A EERBGRE ),

gk — L BAIE tApoptin T4 9 EGFP i SZ it
AT YURLPNES ol FH S B AR ST Br i 20 B N 13 il
I BRI AT N B IR X 8k, LA 2 wmol/L EGFP-
tApoptin 2 15 A549 Fil HeLa 4ififi L5875 6 h, PBS
DRI 3 ARSI A BHARIRE LIS 1 h, SR
JEI IR AR BB A I EGFP-tApoptin 75 41 i 4 (i %¢

AT W B R BT A6 40 M 8 2 41 8 EGFP-
tApoptin & FI7E 20 A A 52 B AR 6, T 3 A 41 Al P 3
NN PR, g5 REss , EGFP-tApoptin el
IS H A B 0% A, 2 A HL A S A 4 B R X
B, 7E A549 Fl HeLa 4l ffd i, ¥ 0] LIE #| EGFP-
tApoptin £ [ 55 1 B 7 R 41 52 B I 5 A% 3% 52 A7 B
% Ui EGFP-tApoptin AL BE A 4005 , 38 4 fil &
A ST AGEHA (L Fig.5) .
2.3 tApoptin Bid SHEKR ZHMFE SHEMBEER
T 44 33 \ 48 A

TAT 1 RO 45 28 U2 JIEE I 20 45 1F PR A 1) 20 56
i 3% 3255 40 i 26 1 L R 2 BRI 25 2 AR ELAE T, 4R
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Fig.4 Cellular entry of EGFP-Apoptin and EGFP-tApoptin recombinant proteins

A549, Hel.a, H460, SK-OV-3 cells

were incubated with 10 pmol/L. EGFP-tApoptin for 12 hours. Cells were also stained with DAPI to visualize nuclei. The intracellular
delivery of EGFP-tApoptin was detected by fluorescence microscopy

EGFP-tApoptin Lyso-Tracker

20 um

20 um

Fig.5 Colocalization of EGFP-tApoptin with lysosome
stained with DAPI to visualize nuclei. Confocal microscopic images of A549 and HeLa cells were captured after the treatment with 2

Lysosomes were visualized with Lyso-Tracker. Cells were also

pmol/L. EGFP-tApoptin recombinant protein for 6 hours

SRR IEAAIE Y P B RO R AR
BRI 45 R BN, tApoptin B H VA4 Y
(RE T it oy B R 7 9 45 4 e B, e C-R
Uit B A — B Sl IR AT IR BRI A . R
THVE tApoptin J2: 73 A 5 4L 2 B IR L BT 5 £
BEAHEAE R DN LA A 75 20 A4 ek AR
RN (BRR £ T I 2R 22 W5 e R4 il 570 ) 200 7 1Y
7 2R X tApoptin B NALHLEI A TIFSE . #F AS549
HeLa H460 ,SK-OV-3 g 20 il 35 LA 1x10° 4>/ 4L
FERRT 6 FLAR, 23 B I A 15098 F 30 min,
JIMA EGFP-tApoptin (7.5 pwmol/L) L0 F 6 h, il i

TS o BT BB N DGR B, 45 R ER W, EGFP-
tApoptin 7EZEJH 2GR AL 3 () TLA 40 b N A9 29 0 B
SRGIF RO PR AH L, BB B IR (Fig.6) . %
LERRWI, tApoptin AT AE 5 20 Jitd 3% 11 A A7 R £ 1t
IR Z WG FHE s N R s vt AN
2.4 EsA 38 tApoptin X BJE 20 B B9 40 414 BB

2.4.1 tApoptin ¥R MFB M AL £ K ARicH
EGFP 119 tApoptin ¢t B I8U5E ( Fig.4 ) FIHOL IR £
Kl (Fig.5) , AL 2NN ARAG I ( Fig.6) YL R
KW, tApoptin HATZF B ANAR , #54 EGFP HEA 4L
MLNFRRZRE , 228K 572 J5 Y FE 2 tApoptin £
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Fig.6 EGFP-tApoptin recombinant protein uptake into
tumor cells is inhibited by heparin sodium Tumor
cells were incubated for 6 hours at 37 °C with EGFP-
tApoptin recombinant protein with or without heparin
sodium. Cells treated with PBS were served as control group.
Cells were washed, removed from tissue culture plates,
washed, and submitted to flow cytometry analysis. 10 000
cells were analyzed for each data point in triplicate. Heparin
sodium could significantly inhibited the intracellular delivery
of EGFP-tApoptin. Data were present as mean + S.D (™" P
<0.001)

A B A ELA A s 20 i A K TR 2 SR
ARSI 20 B A K B0 52 536 (MTT %6) #6390 tApoptin il
B B 1 TG A () g A A K A R 5O < o 0~ 25
pmol/L 1Y tApoptin £ 14351 5 /KR S35 72 19 A549
Hela H460 SK-OV-3 fffd 40 i L7 & 48 h, 45

R I T TR, 4 Bl b s 4 i A9 A K 2
B TSR EE A B0, I EL R 4 2
W AR i M (Fig. 7A) « % A549 HeLa  H460 FI SK-
OV-3 JifJ83 4t JL 1Y) 1C, (8 53 0 R (32.37 = 2.62)
pmol/L, (53.32 + 3.75) pmol/L, (17.53 + 0.52)
pwmol/L 1 (27.37 + 2.25) pwmol/L ( i Table 1),
MTT %5 R KW, tApoptin & [ XTI 1) i 928 440 B A

TI RIS A0 ) 4 A 3 P I L Sk e 0 3
FUA MR 1

2.4.2 AKKJE EsA JU-F R ¥ b mfb A K69 i
MTT SEB 453 R, 28728 1K tApoptin RIRPRFF T 4
KR T BT R Re b, X I K % 4l i yeg 4
WA R I PR R (R L P el — 2D 4 e
C A WFFE A A4 2 1 v R I 40 M b A VS Tl A
2451 DS it A o T8 TS 8 0 B T, A — o W B )
A B A MR, AT g R MBS, AR SR
T 5 pwmol/L #| 100 wmol/L #J EsA Xf A549 Hela,
H460 SK-OV-3 i I8 41 At i) 40 it 25 1k, &5 SR,
SrHILL 5 wmol/L & 50 pmol/L ) EsA 5 A549
Hel.a \H460 . SK-OV-3 fi 72 41l it 34 5% & 55 7% 48 h,
YA ARG PR LT AR Z 52 5 7E EsA WA H] 75
wmol/L B, 20 Afg A= 4 1% 1 A #2230 90% 5 24 ¥k & 3k
] 100 wmol/L B, W] & B 3 B & A% 40 ffd 5 1,
A549 HeLa H460 SK-OV-3 it 983 41 g i) 3% ¥4 43 51
R (79 +2)%,(57 £2)%, (61 +=3)% FI(27 +
1) % (Fig.7B) . DR, A% SCHE 3R 5 25 B 5% v i
BT EsA 78 5 X) 40 g A= K 3K AR T 52 A 1) ik
(50 pmol/L) , K%L tApoptin 5 EsA B XT i
20 it 75 1 A R

2.4.3 tApoptin 5 EsA F& B 3 5% 2T A 8 4a ek K
3P ER B 50 wmol/L ) EsA 5 0~1 wmol/L
ANTR) ¥ B2 19 tApoptin 85 FIR A 5, 20 9l 5 A549
HeLa H460  SK-OV-3 i 4f Jifl 2005 7 15 7% 48 h,
SRJF LA MTTT 2 A6 00 9 200 it ) A 36 1k, 5 Bk
i tApoptin A9 55 20 #H Lt , tApoptin 5 EsA BXH
ZH%F A549 ‘Hela H460  SK-OV-3 g 40 fg A= K 1
O SR ¥ 26 PR M I 3 M 0 EL R R AR
(Fig.7C) ., 5 tApoptin 252520 AH Lt , tApoptin 5 EsA
A 2L T 3 PR A o 4 R R 40 19 1C,, 18
(32.37 + 2.62 vs. 0. 118 + 0.007, P<0.001) pmol/L,

(A) The effects of EsA to tumor cells (B) The effects of tApoptin to tumor cells (C)  The effects of tApoptin+ESA to tumor cells
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Fig.7 In vitro analysis of the cytotoxicity of tApoptin with or without EsA (MTT assay)

Relative viability of the tumor

cells, A549 (red line and circles) , HeLa (green line and square) , H460 (blue line and triangles) and SK-OV-3 (purple line and
inverted triangles) after a 48 hours treatment with different concentrations of tApoptin (A) EsA (B) or tApoptin with EsA (C).

Data are presented as mean + S.D. of three separate experiments
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(53.32 £ 3.75 vs. 0. 161 + 0.008, P<0.001) pmol/L,
(17.53 £ 0.52 vs. 0. 148 = 0.005, P<0.001) wmol/L
FI(27.37 + 2.25 vs 0.059 + 0.003, P<0.001) wmol/L.
1E EsA 7 7E T, tApoptin B9 7% 1 b tApoptin B i

FHISE 23 51 32 78 24 274,331, 118 1 463 4% ( W, Table
1), I, EsA AYHKH AT i 2 4525 tApoptin X &
20 B P A L B LS R TR A ) 1) 448 e
HESR,

Table 1 IC,,values of fusion protein tApoptin with EsA to tumor cells

IC,,((wmol/L) ¥ Factor of
Tumor cells - - b
tApoptin tApoptin+EsA Enhancemen
A549 32.37 £ 2.62 0.118 + 0.007 274
Hela 53.32£3.75 0.161 + 0.008 331
H460 17.53 £ 0.52 0. 148 + 0. 005 118
SK-OV-3 27.37 + 2.25 0. 059 + 0.003 463

9 IC,, values were calculated by nonlinear regression using GraphPad Prime 6

M IC,, tApoptin/ICy, tApoptin + EsA

2.5 Apoptin 5 EsA Bt {2 3t BB AT

I T AAF 5T 45 3 .7 | tApoptin 5 EsA B 7]
R tApoptin IR AIIEAE K . S T BRI
FPVE FHRCR A PTIIREE00 , L Annexin V-PE/7-AAD
Pl S A B AR FH S tApoptin 1755 i 8 44
MEPET-AIRE ST . BEFH SK-OV-3 IR 40 il Bk , 20l 22
5 0. 05 pmol/L ¥ tApoptin, 50 wmol/L A9 EsA ,0. 05
pmol/ L tApoptin 550 pmol/L EsA AL E R 95
48 h, S5HRFM 2 ARG TR (2. 82
0.19) % ,tApoptin 2L YT T-3R 7 (6. 46 + 0.34) %,
EsA BT F N (3.74 £ 0.17) % ,tApoptin + EsA
AT RNER T N (41.9 = 0.47)% (Fig.8), 5
28 UG REAR Lo, Bl B tApoptin ol B EsA
AR A /DB B 08 T, 1T tApoptin 5 EsA Bt
N, ik —Frhm M, R EN 5
tApoptin 25 ZJZHAH EL , tApoptin 5 EsA BUEKA 252540
A kR v R B 1 B R A L T AR R AR
H(6.46 + 0.34% vs. 41.9 + 0.47%, P < 0.001)
2.6 EsA {2 EGFP-tApoptin M & B k% =
4 AR JR

IR MTT J7 324600 i) 40 e 2 A e ( Frig.7
AR 7C) I 2 A A A A I 248 A R T Y S5 5 ( Fg.
8) X, EsA BB FH IR E tApoptin 755 i JRg 241 it 1
ToHICR . B THRR EsA $25 tApoptin 25 FH 255011
DB o S SR AR A I EE T JCEA EsA fEFE T,
EGFP-tApoptin 25 FI7E 40 M HP B 0 A 5 00, 45 2R 3=
B, JC EsA B}, EGFP-tApoptin B R AE H 3 N1 #EA
A, (R G S A SR BHA N R IR A 2
SR AR T Y R A, DT 5 e L A I P X AT
AR RBULA RN B E W RN Z — (Fig.5) . TEW
50 pmol/L EsA 454 F , 4k 0 M 21 {0 5 & X R 8
I B> A AS49 F1 HeLa 408w (1 A 2 A

JoT 5 U AR 7 B2 BERAIG (Fig.9) . R EsA 1Y
1A B T EGFP-tApoptin 25 F M I Bl 4 1k % |
G i, TTAIE 1 20550 P 4 s

3 itig

P TR R R R RS T R A M T T
VS IR T AL T B SRR AR 5 B — AR AT
BT 25, SR, T E A A B AR
SR AR ], AT REFR M 18 v AU i i A AR Y fig
TIFSEBRI . R T o A [a) @, LR R A9 32
BB T B U BE DR Gl e A M A e b e A T
PRk [ 5 PR A L 2 iy o — 2 R Y XU
AR, FEORK R T 5 BRI e Y
ZEEK PTD4 (protein transduction domain 4) F1 TAT
SERG R R 2 I RRHE A 2590 88 1 i i s A
M Py ARSI AT R R, AT A S
SEREAKAL A 5 & T 32 2 DL IR AR T8 A7 7
AL R AL AR 5 P 2l Ak ik A v i) & R RE AR 25 5
RAEVITE

FATEZRHTE A0 C-oR b E & ik
K& ¥ 51 (" RPRTAKRRIRL™') | 5 25 i 25 i ik
RO, TAT S5 25k AR5 AR 70 H 4 1 iy B 2 A YA
ToEE FUJFANRE H EdE YN, @ 8 T8 )78 2
AEER 3 A P J0, N-2A i i 2202 ' % X PRS (‘& &R
BRI 8 ~28 17 ) FIFE AR B & X LRS (‘M sk 33
~46 i) FLERE WA AR E, & A H X Bk
i R AL TP A i TR TR C- AR AR
MRES, REERKM T EREHEA RREMFHIT
REAARRENE? R, AR SO T SRR T A0 45
AT AR AR AR, Gn X F 80 ~ 121 i A SE R ik
FEGEAR AR AT | 3 e 5 AR PR iR 1 PR R AR
PR T2 Y N-dii B 2 S8 AR A (1 ~ 43 2 B R ik 5
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Fig.8 Apoptosis in SK-OV-3 cells treated with 0. 05 pmol/L tApoptin, 50 pmol/L EsA, a 2-drug combination or

untreated ( control) for 48 hours

(A) Apoptosis rate determined by Annexin V-PE/7-AAD staining. Early apoptotic cells are

Annexin V-PE positive, 7-AAD-negative (lower right) , whereas late apoptotic cells are Annexin V-PE and 7-AAD-positive (upper
right). (B) The apoptotic rates of SK-OV-3 cells treated with tApoptin protein and/or EsA for 48 hours. The apoptotic rate of the 2-
drug combination was significantly higher than that of tApoptin alone or EsA alone. Data are presented as mean + S.D. of three

separate experiments ( “ P < 0.001)

EGFP-tApoptin

Fig.9 Colocalization of EGFP-tApoptin and EsA with lysosome

Lyso-Tracker

20 pm

Lysosomes were visualized with Lyso- Tracker. Cells were

also stained with DAPIT to visualize nuclei. Confocal microscopic images of A549 and Hela cells were captured after the treatment
with 2 wmol/L. EGFP-tApoptin recombinant protein and 50 pmol/L EsA for 6 hours

BRI ) tApoptin ANLSZEL T FE i B AT R ki HL
B T8 T2 28 75 5 g 240 P 0 T Y Dy RE PR Bl R
FHEAEPLE C-, BASK tApoptin R T 2K
TR A UME S

HEAERP TR AR, €22 4K tApoptin AU
SafiR T BPA A Apoptin [ B 25 5y R AL RIAE LA £ (1
[RIRE, SEEL TR AT MER S . AR T
PERIKRIY tApoptin A 57 AR | LK B I A7 70 2
5 RS =R o I, NI R4 B 2R ERE 1, 1
B AE R T AR A AT RE R T 208 i 2 SR K Tk C-

R 2R & o AL A 2 KN, FBUL AR
B MR ARG TG . A SCE RO SR T
N-A S e 2 2745 | 45 51] tApoptin 2828 AR AL AE ke Ho
Ji B A YA 11 Jo &) SR AR DLTE Y [R) L, i EL S By i 4
AT A FEEEEHEAMN AR, &S 5L
ERREIK 302 20 i 2 T BRI £ E T IR 2 W 4
B FHNEEAGM, tApoptin ] BEH 2 H o 5
WIR IR ZHEA G AN
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YR FEE IRy A2 08 Jie 9 40 7 A4 B S A 4 i OR | PR T
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