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Experimental study on PGL3-DF3-DTA specific killing of tumors from
implanted human breast cancer cells in nude mice

CAI Ming, HUANG Wen-guang, PAN Sheng
( Department of General Surgery , Union Hospital , Tongji Medical College , Huazhong University of Science and
Technology , Wuhan 430022 , China )

Abstract : Objective To study the specific killing effect of recombinant expression vector containing human
breast cancer DF3 promotor and diphtheria toxin A fragment on human breast cancer cells implanted in vivo.
Methods To establish human breast cancer xenograft in nude mice , thirty-six nude mice were divided into
four groups at random , nine animals in each group. Human breast cancer cells of DF3 positive and negative
(MCF-7 and MDA-MB-231 ) were inoculated into corresponding animals respectively. Recombinant
expression vector PGL3-DF3-DTA and PGL3-DF3 were inoculated into corresponding tumor after if
developed in the animals. The tumor weight was measured and calculated continually. The animals were killed
at different time periods. The morphological changes were observed. The apoptosis index of cells was
evaluated by in-situ TUNEL. Immunocytochemical methods were used to detect the expression of Ki-67 , Bax
and Bcl-2 protein. Results Human breast cancer xenograft were established in nude mice successfully. The
human breast cancer cells treated by PGL3-DF3-DTA showed a typical apoptosis morphology and TUNEL
detection analysis revealed the apoptosis index of the experimental groups was significantly enhanced , which
was associated with time and dosage. The expression of Ki-67 and Bcl-2 were downregulated, and the
expression of Bax was elevated. Conclusions Recombinant expression vector PGL3-DF3-DTA could
produce specific killing effect on DF3 positive human breast cancer cell line.

[ Chinese Journal of General Surgery,2007,16(1) :73 -77]

EETUE W0 TETRHIFRE 498 B 5 (NX200501) .

Yo#m B # 12006 -03 -30;  f&1T B #7:2006 -06 -29.

YEZ I 2500, 58 WG, A PR e [ 5 5 2 o s B 2 e O 5 28 , 3 S I AR 38 1T O F 9T
EINIEE %30/  E-mail; huang _ hanju@ houtmail. com,



74 P E 558 S A &

516 %

Key words : Breast Neoplasms/ pathol ; Recombinant Proteins ;

Disease Models’s , Animal ; Gene Expression

CLC number: R737.9 Document code : A

B ) PR R PRI T RS T AR R VR 9T IR Y R B
B, HACKMEAES ROGERMBERE &Y, 8@
BCAR 5 32 45 4 19 8 1 800 5% 5 B A JE T, [ B
K T4 2R S Pk 00 2 s R 4 7 0 45 R B R R DR AE
i Jed 2H 2R i R S M R R X — T R B U 2 A i
RIRIT R RN EHFEME T & AR IR E
DF3 J5 3 + 5% sk WA 7 90 f E ik 58 R A A B
(DTA) {4y T £ % ik 2% 1k PGL3-DF3-DTA , fii DTA
AETE £EVE L 7E DF3 FH P Y 2L I 6 40 i v Rk, BfF
UESE H 4 3% 3k 2K PGL3-DF3-DTA 1E {4 5 BE X
DFBBH@EI’J/\?LH? AL M R R S b %Mﬁﬁ
FIY ) o A sz ol i S #R RON LR O AR R
YRR, R 1] PGL3-DF3-DTA 7 & N X 3, i Jd
20 1 R S R A 5 0 L Sl LR e 0 3 PR YR T 4R
Ak 2 42 AR 4 o

1 BT E

1.1 ##

4 K K PGL3-DF3-DTA i 4 55 55 /) 41
AR R . NFLBRJE MCF-7 41 ¥k . MDA - MB -
231 4 bk B AR BE A AP S0 5 OR AT . 4 A S ME M
R FARLE S Y H 0, In Situ Cell Death
Detection i 7 £ J T Roche 78 [ 43 /8 7] o 4 P B
Bax,Bel-2(1: 100) IgG Wy F &8 3% 14 + 18 2\ # .
S Bl Ki-67(1: 100) IgG Iy F Santa Cruz /A ) .
SP i & W F At st i 2 A
1.2 SWHE
1.2.1 #Z=HRADHAHER 4 J5E 8§ R 36
HEEHLAr R 4 1, 509 2o X 8BE KRB A
LR 40 i MCF-7 Al MDA-MB-231 43 1] %l Ji 10’
A/ L {20 MR, O K o 2 B 4 Bk PGL3 -
DF3-DTA 1 PGL3-DF3 . (1) 5284 . 4% MCF-7 4
Mg Rh T8 B T U S, % A R Ik B
PGL3-DF3-DTA Z i J ST T AN, (2) %
ﬁﬁiéﬂ-ﬂ% MCF-7 2 ] # Fp T R B T o UM

, ¥ 25 B PGL3-DF3 220 mi VE 5T T B ML IR N o
(MBE‘@NH@@E:H MDA-MB-231 4f ifg $ ff T #

PGL3-DF3-DTA/ ther use ;

BT o OB R ¥ PGL3-DF3-DTA Z i &% 1 4t
TRAMAN. (4) 2 [ AL MCF-7 40 i 4%
TR T, A T AT AL B B O TE ST BOR: B
N 100pg, B 5 1k, JELES K.

1.2.2 MMMASHEBY R DF—HEL H
Webr R R FR A KE (a) A (b), AKX

V=(1/2) xab2 i1 5 % A 5 1Y (R FL. 54l %3k 3k
& PGL3-DF3-DTA X £ # J8 A& 4 (1 30 i %6 (IR % )
= (1 = 250 20 B AE R 1R B/ 9 1 % et 2H % A R 1A
) x100% , % 4h, Tﬁﬁﬁwﬁfé(‘{f%ﬂﬁ&z
B ) VEESLIE ST IORL 3 G L B2 R S J S
3 AN I [E] 5 53 o) B 4 Ak BE 3 /\m%,mfmmé%
SRR, WL %¢ 20 K 38 #{k PGL3-DF3-DTA 7E {k
PR X N L g L 0 R S v R AR
1.2.3 kX&EHE B 45 41 3h ) % A R
HE, T 10% P 22 ob 4 7K E AR I 2 24h, 5 M
Jid 7K 3% WA R R 4 o JEE R A7 RS DD R
YEH B HE Je 8 S8 T W%

1.2.4 AT RAz4 n 5 & (TUNEL) 4 0 49 fe 8
= AU R B K. V)R SR h 2% oh
W(PBS) vhik, in 3% H,0, - HEEW, & T = il
10min , Lk BH 7 9 5 P 33 040 90 B o in 20 pg/ mL
(% (B K 4k 15 ~20min, PBS #i % 3 x 5min
J& i n TUNEL fz W iR A W (A 3 B W&k 10 9
BE),B37TCEERT 2h, PBS vk 3 x Smin
Je, FIE R L 2E M ,37°C B & W F 20min, By 1k
POD & 4 57 (9 Ak Fe = ME 45 & . JB T J5 ¥ fim POD
e 7, 37°C 8 & M F 30 ~ 40min, PBS it
3 x5minf5 ,DAB & {5, JRRE G Y MM 30s, H
BB K B W] E A
1.2.5 i@z LFHAKER Ki-67, Bax &
Bel-2 KW % 7 % @ 69 R ix A MY R Bk K
b H,0, - HEEAL B 7 vk ] 1. 2. 4, Bl &2 AL
PH.90°C ,80% My %, f I ,2 x Smin, 74 K ¥k,
PBS wyk . JaE LA IV, % R 20 min R AR
SPE M — P S0ul, 4°C i &, PBS vk,
Biotin — £ 47 % TgG,37°C ,30min, PBS #ji ¥t , ii% fin

F A HE



513

FR, % . PGL3-DF3-DTA 4 37 1 2 17 % M8 8 KA JL M0 %0 80 091 % 75

HRP #ric i 8k MR (S-P E &%) ,37C30min,
PBS iyt 3 x 5min 5, DAB {0 ; 75 K 2 & YL 40 i
% 30s, H R K BB B Ao
1.2.6 R4 1.2.3~1.2.53 5[y FHHE G
BERBERREE, A EYF AN S NG
AR A ] o Gy 5 45 AT TITY-300 1 4 H 3 [
853 BT SR A6 I 45 2R R A7 40 A o SR ER 10 A
e AL BT B A AL T B AL S 100 S 4 L 3t
AR BH Y 4 %
1.3 ZitZa®E

SEH AR YR T o K B 55 25 a0 A, BoiE
s TR,

% X

REBEBENERNERL
FAR R TR 2 8 5 2 ar W T B
J, EL R A AR R, % 2 R B T RS AR R AR A
T 22 5o AR RR BB ML N 2 A7 T A KL
Jai 5% 5 2 R BURS AR AR I WD SR At 3 1Y
Bt A KA ARARIE S . =28 7 J4, 5256 21 #R Bl
(% MR AR R /N T A 3 41, s 3R AL s e
X IR B X B AR B S R A AR BR 2 Oy S
e i 2 A (H 2 R 5 B 0 AL L 9 xR
H2Z AR ARG 25 (£ 1),

2.1

F1 BHBER V(em®) Fl PCL3-DF3-DTA X R K MIMHIZE IR(% ) (x +5)

2 JA 31 4 5 6 Ji 7 JH
2151 n
V(em®) TR(%) V(em®) IR(%) V(em®) IR(%) V(em®) IR(%) V(em®) IR(%) V(em®) IR(%)
S 9 0.283+0.008 -  0.293+0.0167 12.01 0.339£0.0147 30.82 0.399:0.0197 35.33 0.441:0.0177 42.88 0.506+0.021% 51.95
SH 9 0.292£0.017 - 0.356+0.020 -  0.506£0.017 -  0.62£0.023 -  0.776£0.0200 -  1.088£0.023 -
7 R R 9 0.276+0.014 - 0.321£0.019 - 0.484:0.018 -  0.626%0.017 -  0.75:0.016 -  1.029:0.021 -
ileapitil 9 0.277£0.02 - 0.333£0.018 - 0.490:0.016 -  0.617£0.021 -  0.771£0.018 -  1.053£0.02 -

Vet GBI IALILAR, P <0.05

2.2 HEEUE
HE 3e {8, B PE X B8 20 n) 0L b 983 40 B A 4 BE
S TR A AR FROR BRI R A I A R B ) ok
I, AR D AR B B R AR
Z U] DL M . B A R AR A ] Y S
RSN DG WG I TN - LA VA A B S U 7 1]
T B SR B EUE R IR BE X, SE 5 4H R
A S B¢ Sk B A TR A0 M R TR A e AR 4R,
L J5 Ve 4, A ] 4 TR U S s B PGL3-DF3-DTA
PR S AE T, S5 6 AT e s 2 O T R R TR B i, O
oA B i 2 (’ 1)
2.3 TUNEL {Fid %l & R

TUNEL Y €8 FH 1 4 Jot 7 F 40 i A%, 08 T 20 B A%
AR B, S 2H LA PE M G 6 i 40 R BOmE L
B R X B2 2 5 i & PGL3-DF3-DTA [ % 25 1 4,
SRR T A M BB 2, R 2 T
PR (& 2)

2.4 RBEHAUBNER

2.4.1 Ki-67 i Ki-67 FH M Ye o 45 5y 40
0 B B A ORE AR W BT . e A A S R SR
HY S 6 28 500 B M G 5 0 B % H g 2D T B ) R
5 Z W TESH PGL3-DF3-DTA J5 , 52 46 41 v B 4 44
020 i B 0 T B BRAH (BT 3)

2.4.2 Bel-2 &3k Bel-2 7 F 40 M3, I H M
Yo 285 L 20 MR ON B 6 BORCR U . P
0,25 3R WoR , 5256 4 b R 4H 21 Bel -2 ik P 3R
K K F WA F B M X R 4 3% 28 3 4 PGL3-DF3-
DTA J& , 5 56 20 b 98 20 2 e Bel -2 B[R 3% 3k 7K 7 1]
BAR T B R B2 . Bax JE AL T 40 M 5, HCBH 1
025 5 g 240 M N s B AR B URLIR DT UE . SE G
ZH R Bax B PR R Kk K F W T B M IR %
ZL11 4 PGL3-DF3-DTA J5 , 545 2H Bax R K5 /K
S G T BT R AL (R 4) .



76

1 S2ied] 5 AT IRAI R HE Ye o, (HE x400) A FHEXTIRLL; B.s3cial

B2 232 SR BRZH ) TUNEL Je 65 (TUNEL x400) A BPEXTBR4H s B.SCine

B3 SEIZH 5B vERT ERLA  Ki-67 Jua (SP x400)  A:BHPEXTREL ; B.Szuad

B4 S2ubd] 5 IR B4 Bax Jun (SP x400) A FIMEXIALL; B.SLsadl



5140 29, % PGL3-DF3-DTA Jf 5 1 2% 17 75 008 18 A L BRE 20 109 L BB % 7
3 W w B S PEIR T 25 W AT LAKE S 1R b 2R A i R 4

I B B A S R Y kR VIR IR A
UM R R, B MEIUE Ki-67 & — 5 40
A 22 5y 245 U)FH G L RE S W 2 if 1S A R S 1 R B
J, 30 AR R B i — B RE A RCPE Ak b R 1 A TS
PERARICY) . Ki-67 MRBHHT G hHEK
B,S WA G, B B A 22 gy Gk B s
U o3 24 e T R i B R R BRI E R, & G, W
MR, Th iR, REZHREY,
Ki-67 )3 35 B8 Uk i T 5 M S5z w0 7k ik o 0 1
AR, 52 ME MR R BB MG A X, B
I Ki-67 Sxif % M b g ) 53002 W L B 9T AT
OV R OB DY . LK & B, 4 PGL3-
DF3-DTA fE /5 , Ki-67 3K #) & B KU 8T
R o X 10 H] PGL3-DF3-DTA fE FH 1k i 9 44 Ffd Y
A HE B A G2 b R A R R A

Jif g A B kAL R T MR AR S A MR T A
HEYIMEFR . IR 40 0 08 T 32 98 T 7 il g A
Bel-2 A1 T2 {2 #F & A Bax B9 B[ 4 55, Bel-2
EHBAAMILME T EER . AR Z 05K Bel-2
pemdl AR ER(EFEYHE e AEWERR)
T TR S AE M . X BT DNA Z 4
O M HF 22 AR A, S8 ) R A T AR BE T
W RAE K g, A, WA 5 E Bel-2 HE
HRBGMBEWHR 2R HEHERE ARG R
WA R BIEA G, B, HETIN O Bel-2 2 0 il
20 Jf g T B SR R, 2 P E MR TS 1 2 4R
i, A 2 0 DB b e 40 P2 S 2 i 2 0 — > % 4R
FrP7, Bel-2 1% X B [ Bax 5 Bel-2 A fH
40% Wy R PR PR, L Y)AE 5 Bel-2 AH /2, Bel-2 Al
Bax JE Ji§ 1 % 4 B 08 T (9 1E R . H A A
i Bel-2 5 Bax 9 Lo 49 g 22 T 20 MO Y K R e
W Bel-2 F kB, WIJE f Bel-2 [R5 — 44K, 48
JHL T A A R AR DAAE IS A Bax FGK G0,
WTE B Bax [6] 95 = 5 44, 34 48 Ffd 94 T ; 40 Bel-2
5 Bax 35 K F A 2 1, B i Bel -2/ Bax 5 4
TR, &b T, s kW, B
PGL3-DF3-DTA [#) ¥ £z 1 1, Bel-2 3t A 35 35 K
TR R B, Bax R SR GA K OE W BB TR, XU
B PGL3-DF3-DTA HE 42 JF W 988 41 g i 986 7=

TR A RE Y R O IR A 2 IR IR 9T Y Ok

JiL, BA R AR B AR R, BT LU AR R R R
RN RO R N B B U (35~ < S N
it i DF3 J3 3 F 4 R R 7 5 M Ak EE R A Fr
B ) 41 3R 3K K PGL3-DF3-DTA | I 5% [ Mk ¥
) FU MR 9 40 MY 52w Ok fff DTA S 5] fB i $%
PEHL AE DF3 BH M 09 20 IR 96 40 i R ik, A SR
EZEM R BN LT AR RS
PE DF3 J5 g+, 76 R 4 A DTA Jv B, M 42
I OB T RGBT RO Kk ek, SR
55 UE B, B A A Y 41 3% 3k 38 /K PGL3-DF3-
DTA 3G 97 3L I sh Wy S A0 n] DUZE AR KR B b 42
(=l R RER T DR SR NS LN K N Ay R
5% DF3 FHPE b 98 0% 88 1) 1 Ak D3R o 4 4 1 B s
R,

S % 3k

(1] B, B30T, BOUA, 4. AL IR @ A1 OC Bt 5t DF3
RO N e b R R KRR LT]. hE A
HhRF 2Rk ,2004,13(10) 808 —812.

(2] ®Ei,w3) , BiE. & N3 DF3/MUCL g 3 F %
SETHPETT B R [ Mk R OA BE SR R SR Gk IR 9
[J]. HIH K224 ,2005,40(3) :473 -476.

(3] ZFap, £58, i, %. C-abB-2, PCNA A
Ki67 7EFL IR Rk LR B X LT]. & E#| AR
BE ¢ 2 ,2002,12(10) :51 =53,

(4] ZFiL,R&EHR, £%E N, %. Ki67,P53, VEGF #l C-
erbB -2 7E F| i i 20 40 rh 3R 35 09 RH OC 1E OF 58 B2 IR R
B[], fEhE,2004,23(10) :1176 —1179.

(5] W5, Mok, 8, % MPM REMEERS
FUREBUS X RO LT ] o B o i K, 2000,
27(7) :524 -529.

(6] Axim. Mok 2 % 08 T 08 #2 3L  Bel -2 KK 19 5% g K& 5
FUMR 0 R LT ). Ak B 2 g &% 43 0k, 2002, 29
(3):209 -212.

(7] REH WM, T Bd-2 TEIL AR PR
BRHEEWEMXRRLT]. EEHRMAEE,2005,12
(2):21-22.

[8] XI= 4, % 6 K. Bel-2, Bax 76 FL MR 9 b 32 35 (1 I IR
ROCLIT. 7T Eg Mg 4% 22 35,2005 ,18 (1) : 14 - 16.

[9]  Frankel AE, Kreitman RJ, Sausville EA. Targeted toxins
[J]. Clin Cancer Res,2000,6(2) :326 —334.

[10] Kreitman RJ. Recombinant toxins for the treatment of cancer

[J]. Curr Opin Mol Ther,2003,5(1) :44 -51.





