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Treatment of Breast Cancer in SCID Mice with Regulatory Suicide Gene

ZENG Zhao-jun, HU Wei-xin, CHEN Qian, YI Wei-feng, LUO Sai-qun ( Molecular Biology Research Center of
Xiangya Medical College, Central South University, Changsha, Hunan 410078, China )

[ Abstract ] Objective: To explore the ganciclovir( GCV) therapy on the severe combined immunodeficiency ( SCID )
breast cancer mice after HSVitk gene and Tet-On regulatory gene expression induced by doxycycline( Dox ). Methods: Co-
transfections of pRevTRE/HSVitk and pRevTet-On were performed on MCF-7 cell line by using modified calcium phos-
phate precipitattion method respectively. After MCF/TRE/tk/Tet-On cell line was established, cells were inoculated into
the SCID mice to form the human breast cancer in SCID mice. Regimen ( GCV, GCV + DOX, Normal Saline ) was injec-
ted introperitoneally in SCID mice 15 days. The volume of tumor was measured and the tumor tissues were examined path-
ologically. HSVtk gene expression was analyzed by RT-PCR. Results: The human breast cancer in SCID mice was formed
successfully by inoculated MCF/TRE/tk/Tet-On cells into the female SCID mice. In the GCV + DOX-treated group, vol-
ume of tumors was shrank remarkably after 15 days”treatment and tumor growth were retarded compared with the control
groups. There was significant difference between the GCV + DOX-treated group and the control groups ( P <0.05 ). Infil-
trating cells were observed in tumors that injected with doxycycline followed by GCV treatment and cells were profoundly
damaged stained with hematoxylin and eosin. The expression of tk gene in SCID mice tumors was also obeserved by RT-
PCR analysis. Conclusions: The human breast cancer in SCID mice was formed successfully by implanted MCF/TRE/tk/
Tet-On cells. The growth of tumor could be shrank remarkably with GCV treatment in our SCID mice under the doxycyc-
line induction.
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ATC TTG GTG GCG TGA AAC3' , Fif5|4 k2. 5'-
TAG CCA AGC TTT ATT GCC GTC ATA GCG C-3' )¥"
B pGEM7Z-tk 2R AR tk FEPR R B, IR WH B I [mT L e
F R B, BamH 1, Hind I B Y] f5 , 5 BamH 1 , Hind
TN 11 28 P AL O 24K pRevTRE 145 , 3145 T 4 06 s %
R EA pRevIRE/th, 5461 18 DHS o, HRELER A 58
G BRIUTURE DNA , il D) %5 58 Fll PCR R S ME D 18 %7€
1.2.2 ZLBR I 20 BAkK 1 55 75 R R 45 2 e

NFLB s AR MCF-7 78 DMEM 58 215372 3 &%
10% fig 4= ML7E FBS K7 % R 4% 100 pg/ml ),37°C,
5.0% CO,41FF & T 50 ml/L CO, B4R P 3% 4% 5
x 10° 40/ ml R3] 60 mm 01 F:4 0 pRevTRE/
HSVik Uk DNA B 2 45 5% e FL I 6 40 ik MCF-7,
2R B 400 wg/ml T 4 AL B 14 5% MCF/TRE/tk
P pRevTet-On JF KL DNA i 2 45 %% Yk L 1 98 40
MCF/TRE/tk, G418 500 weg/ml i 1 , 15 21 40 Jitd BH 44 70
% MCF/TRE/HSVik/Tet-On, 200 pg/ml #i% & B
100 pg/ml G418 HE 2",
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L3 d, IR T, B bk L 20 M3 A, R AR A A A
PEHER R o
1.2.4  FLIRIE SCID /R IR

TR AT BOS AR K T R MCF/TRE/ tk/ Tet-
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TIMEG AR IC . LR S B RDULEE 2 WK, I & sk
IR R /IN K SCID /N R A KRB . R R 43 g 1 4%
KZE 0.5 em ZJ5,GCV + Dox £ SCID /NS T HE s vE
5} Dox( 100 mg/kg ), ¥%ELES d. BlJE NS 45T 16 ks vE
SHEFREL K 0.2 ml, GOV 41 45 T i i 7 5t GCv( 100
mg/kg ), GCV + Dox 245 T I 134 GCV( 100 mg/kg )
%0.2ml, BRETP& IR, ES 15 do GITRIEH
FHEAR AR RO i b g e AR K 2 2 I AR b, Wl SCID
ANERUAR TR B A KRB I HA IR . B (R A V = (a7
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1.2.6 RT-PCR Kzl HSVitk %3k

B BCH BRI MR HLZ 0.1 ¢, B 5 ml BOE T,
JNFA i RNA-TRIzol 347 1 ml, )%, RNA-TRIzol i
FIEFEPUMIELHZ S RNA, 7E 0.5 ml Eppendorf 45 H /i
A RNasin( 10 U/pl ) 1 ul,Oligo( dT ;5147 (0.5 mg/L)
1 ul,,‘é\ RNA 1.5 pg,dNTP (10 mmol/L ) 2 ul,5 x Wil
ST 10 pl, AMV 3555 2.5 x 10 U/L) 1l £k
JInJE RNA i) DEPC /K 2 5 B 25 FUR 50 wl, 15T,
42°C KM 1 h,94°C 5 min 2 18R, VKA H 5 min,
—70°CA%4E. PCR MW FE 0.5 ml Eppendorf BRI
AR K 32 1,10 x PCR Z i 5l , MgCl,( 25 mmol/
L)4 wl,dNTP ( 10 mmol/L ) 1 wl,3'fl 5" 355 #( 2.5
pmol/L) 42 pl,( LiiE514:tk3 5'-GGC ATG CCT TAT
GCC GTG ACC GAC-3' , #5149 tk4 5'- CCA GGT CGC
ATA TCG TCG GTA TGG -3" )5 5= 5 wl,Taqg DNA
RAHH S5 000 U/L)T wl, BURWARFR 50 wl, i), 4
T L RSB0 ,94°C A ME 2 min, BEE N RR T
94°C 5 30 5,52°C 1B 2k 40 s,72°C FEAH 50 s k35 ME
B, HeJ5 72°C HEAH 10 mine PCR B4 5wl fill 2 ul
FRFESE IR, L 0.5 x TBE A HLIK 2% WP, 7F 1. 0% Bl
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2.1 SCID /)N ERUAA P9 IR 175 50 K 7 i I e g /N iy
4k,

# MCF/TRE/tk/Tet-On fifJ83 40 g J2 T $ #1 SCID
/INERUF ,90% SCID /)y BRUBE < H b g, 7 354 s A R T
UL B TR] A 1S d, 45 20 R0 B TR e AR — B0, R b
RAKE0.5 em Z )5, & 4351457 NS, GCV,GCV
+Dox J8¥7 o GCV + Dox 4 SCID /N EEFEFTNA Y
Hhnag 18 ZE( GCV + Dox )J5F 15 d, 5 X HRZH( NS 41 .
GCV ZH ) AH Lt , b yeg A4 FR W Sk 9 /N, A K 32 21 ) g 40
il , 48] LA 2 M 25 (P <0.05 )5 1M NS 41 .GCV
H15dJa, WREAAR TR EEZR(P >
0.05,/ 1),

B1 FLERE4MAE MCF/TRE/tk/Tet-On #% SCID /N5
NS £.GCV 4.GCV +Dox 48 SCID /MR BhE AR 1L
Fig. 1 The changes of tumor volume in NS group, GCV

group and GCV + Dox group SCID mice after MCF/
TRE/tk/Tet-On tumor cells implant
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GCV + Dox 4 SCID /Iy 1 b 988 28 Dox 5% GCV
1BIT 15 d )5, 4 HE Q8558 T WS & 3 GCV + Dox 41
ML Z) A B /N R IR SR BB X, 248 Jf T 285 25 4 AL
W, B 240 R o R R AR B, 8 Tk A IR
XTHRZH( NS 20 . GCV 20 ) il 76 248 fitw D) A 4 365 BR T AT AL
H 4y Z4AHC WL 2 ),

2.3 RT-PCR il HSV-tk B3Rk %,

RT-PCR 3Kf54 420 bp A DNA H- B, DLTI A BEk
/N—3. RT-PCR %5 W5k & £S5 GCV +
Dox 21 SCID /)R i Je ZH 21 I8 HSVik ki B &8, 1
NS 4 .GCV ZHAIRI£H 21 HSVik 1544 Fik( WLIE 3 ),

B2 348 (NSZAH.GCV.4A GCV +Dox 4 )SCID FLERE/NR
£i897 15 d FMEARREFENE H-E £&( x400)
Fig. 2 Pathological observation of the SCID mice
bearing MCF/TRE/tk/Tet-On tumors with three
treatments were given after 15 days treatment
stained with hematoxylin and eosin x400 )

A: Normal saline control group; B: GCV treatment group;

C: Dox + GCV treatment group
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AL, I R Y 3l FLAE o R 3Rk
AT ARtk AHEA IR AE R, B 32 B A v A iR
R AR RN ARBEE AT A ko R R R R
4t Tet-On (19 FL 179 40 8 MCF/TRE/tk/Tet-On B 1% 4%
Pl SCID /NS EE 7. T ml A 33 A% 3 R L i B
PIRRY R S B AR S R s AL A B oY 2 T
Hehil, A FoEENE S, AN E SCID
NG b B BT T MR R S A TR B R
K IR IRTT RS . (& BT TR YA g ax 2
i JeR 240 LA 1 R 0 B e ) S PLI IR RS S R
RS 3SR S, R0 R

El3 RT-PCR #&iU&4E SCID /NRBMEEATT 15 d /| HSV-tk BIFRIE

Fig. 3 The HSV-tk expression in tumor in all groups was
analyzed by RT-PCR after SCID mice 15 days treatment

M: 100 bp Marker; 1: GCV treatment group;
2: Dox + GCV treatment group; 3: Normal saline control group

A A5 B 1) A SRl A 1) BE TR A2 T SR AR T A Y
FERA IR SR B AT ST A R RS 2 — . HOEACTR
B R RSN L R T A R R S 2R R, B
AR B B B SRR A RE Sk B S B
FHIF B0 7 7 , WIS 90 L A9 1 i PR b B ikt
Gossen 25 HREH Y tet 41358 22 48 2 A K W T 1 47t
[mi$%i|§'%%¥( tet operon )E’Jlﬂ@'ﬁzﬁ[ﬁﬂﬁfﬁﬁﬁ%ﬁﬁ”z
FLR IR, Al H Y L R 3 3K 32 3] U 28 2 0 RS B R 45 o
L et M RS0 tet-off )24 tet BHIB A 15 VP16 1)
O SRl G AR SR A TA A TA 5 tetO BYJH
Bl tetOp VWE RGBT e 5L K] Y 2R3k, DU PR 3R OC A 2
PRI 5k o tet T80T R S8 Tet-On )& 522 1Y tet BH B &
F5 VP16 HYB0E Sl il 5 235 nTA, 7258 J) 85 RAFTE
B, rtTA 5 tetOp 4567 8, AT LA sl 4 i) 48 1) %
. Ralph 25 B UCHRGE T — 1 2850 5 40 Je 4 S
B AT A1 o ) B B R IR R AT R 3 S HRECAY 300 bp 1Y)
GFAP Mg ¥ 7 91| 5 F 4 ML 25 5 /N 3h A 15 5
tTA BEFEPE A T 1l 28 J5 BT J6 200 B8 , ¢ TA 0 tetOp J3
Bl N = KO R 3R TR B4 ML ,0. 1 pg/ml

DU R 2 AT ek

ARWFFOE I P T Tet-On JLH R 845704 TRE %
AFLIEE AR MCF-7 , 3 FLE B 3 2 ) HS ik
SRV IRANI MCF-7 , i 2675 21 40 ig BH % 52 B MCF/TRE/
tk/Tet-On, FF-EFl SCID /N ERBJRE , (1145 SCID /N FR 4
P RE e 37 B AN S5 s 155 R Dox AYIE S,
fifi F AR HSVik 7557 552 5 Tet-On RS AKE
P BT R 2 TN S GOV, TR N % 5 5 0
YEFH. #F GCV + Dox 20 SCID /)N BRI s vE 56 73 480 5
58 F185 2 ( GCV + Dox )IRYT 15 d J&, 5 X BRZ1( NS 41,
GCV 2 )AL, iy AR A S s/, A 4 32 3 B g i
ZH ] A B 25 (P <0.05 ); 1 NS 41 .GCV 44
J7 15 d Ja R BV L e L B) A e e 22 (P >
0.05 ), JEELH 205 BEKG o 45 5 2 0A g 75 3 1 55 &%
Dox 4155 GCV IRYT G A2 A H IR0 B IR AL, et
YT IR L 2 S A SRS AN T, i ok Y 2L %) e 4 e 4
LEEF R SEHE  RT-PCR 45 R Wi & RiFE RN
GCV + Dox 41 SCID /INER ) I8 2 41 HSVik Rk
LT NS 2 .GCV AP 2NN HSVik AT ik, i#F—
A IH 5 ) B 2 Dox 5 ST IS SCID /)N B 4 Jib 88 B
Tet-On ARG, I I40G TR NHE te FEH A F S, (7L IS
YUIIET . Feik tk I KT RGE Tet-On A FLRIE 40
MR G ST X F A IR RSN TH A R & R
85 ) LAIK BRI A g (1 R RNIR Y 7 B8 8 T 5K
LS ST
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