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Wl W (B R) A, 37 CER] 30 min, 4L
MR IR (DAB) v L, BB
MRS, BARRERR, BRAGEY], WHRE R
1.2.4  Caspase 3 Wi PEllJE: 1% Caspase 3 3 1k 3l
E R R W RETT. HIIEIE FRIE 24 h
JaWCIEAn e, P 2R O v R R A I, 15 000 g 125
ORI 5E s R A MR il ELRAS [ BE 1)
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AT ARG AWE T, 8 I S % 5k PCR R
BIENPHE (SOE) ik 5o b If U /4G T B AR R
caspase-3 (wt-casp3) FE[H, K. /NEIE 4 5 7 4
{5 /1) 20 caspase 3 (rcasp3) &M, LAJZB G 7E
N i 15 L BT A A/ 5 3% e 15 45 ) Bl 1) 35 4 T B,
FER I 1k 5 41 caspase 3 ((ercasp3) (1 £ 7T
AT, PR RN 0 834 bp .« 846 bp H
1.1 kb g B8 3 AL A v B N 5 3 3R I8 801K
pEGSH (& 1). Jil pERV3 ¥ 4% HeLa 40l i3, FfifL
& HU 10 4> 52 B, pEGSH-luciferase ¥ 4%, Jf T
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Fig. 1 Wild type and recombinant caspase 3 genes cloned into
the pEGSH vector as confirmed by BamH]1 / Xba 1 cleavage
I: DNA markers; 2: wit-casp3; 3: rcaspd; 4: crcasp3.
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5 Bmol/ L A2 S M 5 5 11 5 W 2 9% 5% 2 1 19 35 1k,
EREARAR B S RIS Em I 7 Sk, 40
-casp3 « cr-casp3 Ml wi-casp3 [ pEGSH 314 4 &
¥ede, WL 2 RO RER, AE EREREE S
RiILAM A,

3 M RAEMA S Bmol/ L #2 W% T 12 h

(h) B8

Fig. 2 Immunocytochemical detection of wild type and recombinant caspase 3 in HeLa cells 12 h post induction with

ponasterone ( x 200)
{a) HeLa; (b) HeLawteasp3; (c) HeLarcasp3: (d) Helacrcasp3.

2.2 WEENA caspase 3 IFSRIESHMBILT

o9 T H IR 3 R 0K )5 24~ 96 h BEAT
MTT R, fE—E BN, HEY AwS
A M MRk e b, &5 R B, BB caspase 3
FER 3 2 18 40 Mo 55 % I 41 HeLa 40 L A 400 {H AH
1T, 1 rcasp3 Hl crcasp3 175 T 414 4 i 3 B AH [+
FREE TR A ao0 T KR BRA, 22 W A7 355 240 M0 40t 35 ok
A (B 3). ¥ H LN S Rk A R AE 6 fL
i, EPAERIAIE Y] caspase 3 5 TR IA G 48 h H
Bk vF B T A B, ISR TR ().
ZROR, 1 casp3 Fl e casp3 i FRILA A AL T
O RIL R 73. 2% F170. 8%, 1fii wt-caspase 3 5 F
FILAANIET AN 10. 1% .

2.0

24 48 72 96
t {postinduction ) /h
Fig. 3 MTT assay curves of HeLa cells post induction of wild
type and recombinant caspase 3 genes
O-——0: HeLa; ®—e®: HeLawi-casp3; & —a: HeLarcasp3;

m—m: Hel.aercasp3.

JG, R caspase 3 2 HUM S 1 40 fb 22 A0, K
LA P A T ARG RS R, SRR
Jefo o S, R EF AR R A caspase 3 K [
WIS, HEESAT MRS, WSl &
ARE P, B TAMMERIEN caspase 3 WK
JERAR, DRIk gs R 2 (K 2).

(d) £

Table 1 Death ratios of HeLa cells 48 h post induction of
wild type and recombinant caspase 3 genes with ponasterone

Helar Helar Helar Hel.a

= casp3 cr-caspd  wt-easp3  (control)

Cell number/ well  0.45x 10° 0.49x 10° 1.51x 10° 1.68x 10°
Death ratio/ % 73.2 70. 8 10. 1 /

Death ratio=  ( number of HeLa— number of Heler interest gene) [ number
of Hel.ax 100% .

2.3 #AELH caspase 3 FSRIARHMAMAAT
Wi HIGEEKFHFRIE 24 h A b m
caspase 3 TG PE, 45 - casp3 Fl e casp3 5 5K IA
Ja, M caspase 3 W METE R BT A, HE A Y
caspase- 3 5 3R AL 4140 il caspase 3 3 11 B AT ]
WSRO (2 2). [FIEEAT B9 90 B R 30 AS I R W,
- casp3 Ml er- casp3 5 5 2 15 41 40 i 1 HH IR o0

Table 2 Caspase 3 activities in HeLa cells pre and post
induction of indicated genes with ponasterone

Gene induced reasp3  crcaspd  wteasp3  control

Pre induction 13.5U 15. 1U 5.9U 3.7U0
24 h post induction 982.8U 1126.5U  16.3U 4.9U

Folds of induction 72.8 74.6 2.8 1.3
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Fig. 4 Flow cytometry analysis of DNA contents in HeLa cells 24 h post induction of the wild type and recombinant

caspase 3 genes with ponasterone

{a) HeLawt-casp3; (b) HelLa -casp3; (¢) Hela er-casp3.

1 H. P9l 5 41 caspase 3 1) | R 2 W FE A A 4
(F 4). PEHLA M2 41 DNA JEREAT dadk, AR
rcasp3Fl e casp3 5 FRIL 40 ALK 4] DNA H
AT T EIR FBK 2577 (DNA ladder) (K5). H
MHEN 5 3R K 48 h Ji5, rcasp3 Hl or-casp3 5 T
RIS MOE BT L A0 M A | R EUE AL
Pt LA G, LA RS R A PRI AR o /D SR T
Mo R I A& Fe 0 (B 6). 1 B A Y caspase 3
15 S IR AN M LA B AT HH I SR 1A AR AT 1 A
A& 24k

1 000 —»
750 —*

500 —»

250 —»

100 —»

Fig. 5 Agarose gel electrophoresis of genomic DNA prepared
from HeLa cells 24 h post induction of wild type

and recombinant caspase 3 genes with ponasterone

I: DNA markers; 2: HelLarcaspd; 3: Helacrcaspd; 4:

Hela wi- casp3.

Fig 6 Electronic microscopy of HeLa 48 h post induction of wild type and recombinant caspase-3 genes with ponasterone
(a) HeLawt-casp3 ( % 3500): (b) HeLar-casp3 ( x 5000): (¢) HeLa er-casp3 ( % 2500): (d) Hela cr-casp3 ( = 2500).
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Y0 ML T2 i A LA B A 4B SE T
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T3 caspase T, TELJG I caspase VI 41 L)
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Inducible Expression of Chimeric Recombinant Caspase- 3
Promotes Apoptosis in Tumor Cells’

JIA LinrTao”, ZHANG LirHong", YU CurJuan", JI Zong Ling",
. .2 . . - . e
CAO YurXin?, WANG (,heng-.ll”, YANG Anr (yang”
(“.Uﬂ".ﬂ artment :_;" Biochem istry and Molecular Hfu]’u{__{_}'_ Fm‘uh_'r fy" Preclinical Medicine,
Fourth Military Medieal University, Xi an 710033, China;

. Department of Immunology, Faculty of Preclinical Medicine, Fourth Military Medical University, Xi'an 710032, China)

Abstract Human cervix Hel.a cells were stably transfected to establish cell lines that inducibly expressed 3
types of caspase3 constructs, respectively. These constructs involved wildtype caspase3 ( wi-casp3),
recombinant caspase 3 (1-casp3) in which the order of the small and large subunits was reversed in contrast to
the original protein, and chimeric recombinant (er-casp3) in which a Pseudomonas exotoxin A (PE) -derived
peptide was fused to N-terminus of rcasp3. The expression of the interest genes was detected upon induction
with ponasterone. The genes of 1-casp3 and cr-casp3 were demonstrated to effectively cause cell death by MTT
assay and cell counting. Cells that expressed r-casp3 or cr-casp3, but not wt-casp3, underwent apoptosis in a
comparable level as determined by cell cycle analysis, genomic DNA ladders, and electronic microscopy. These
results prove that unlike wild-type caspase3 which is inactive unless proteolytically processed by upstream
caspase, both recombinant caspase 3s are naturally active, and the N-terminal fusion of PE translocation domain
does not interfere with the natural caspase 3 activity, suggesting their applications on the construction of novel

tumor therapeutics that efficiently translocate to the cytosol of tumor cells and cause cell death.

Key words caspase 3, Pseudomonas exotoxin A, apoptosis, tumor
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