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Abstract © Recent remarkable developments in molecular biology and % vitro culture
techniques have provided a promising new treatment, gene therapy, for cancer and congeni-
tal genetic diseases. For iz vivo gene therapy toward cancer, it is indispensable to direct
the expression of exogenous genes exclusively to cancer cells. I have constructed a
recombinant retroviral vector in which a tissue-specific regulatory element is used as an
internal promoter. It contains the murine albumin enhancer and promoter as an internal
promoter and the lacZ gene coding bacterial B-galactosidase as a reporter between the two
Moloney murine leukemia virus long terminal repeats. This vector was introduced into
ecotropic retroviral 2 packaging cells to produce recombinant retroviral particles.
Various cell lines were infected with the recombinant retrovirus to assess its tissue
specificity iz vitro. Expression of the lacZ gene was detected solely in hepatoma cell lines
but not in fibroblasts nor in B lymphoma cells. Iz vivo infection was carried out to evaluate
tissue specificity of this system. The recombinant retrovirus was injected into a murine
subcutaneous hepatoma and expression of the lacZ gene was observed in hepatoma cells but
not in surrounding connective tissues. Then the retrovirus was injected into murine livers
and no expression was detected in normal hepatocytes. The retrovirus was again injected
into the livers of partially hepatectomized mice, resulting in the gene expression in only a
few regenerating hepatocytes. Ratio of expression of the exogenous gene was, however,
much lower than that in subcutaneous hepatoma. Finally, the gene expression of higher
efficiency was confirmed as the retroviral infections were repeated. These results indicate
that repeated gene transfer by means of the recombinant retrovirus which contains a
tissue-specific regulatory element as an internal promoter should possess high potential for
selective elimination of hepatoma cells i vivo.
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Fig. 1. Schematic drawing of the construction of the Alb e/p-pIP200

retroviral vector.

Alb e/p-pIP200 vector was constructed by inserting the lacZ gene
from the SPUD vector and the albumin enhancer and promoter frag-
ment from the Alb e/p-Bluescript plasmid between the neo® gene and
the 3’LTR in the pIF9171 vector. Alb e/p, GH and Amp~ represent the
albumin enhancer and promoter, growth hormone gene and ampicillin

resistance gene, respectively.
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Fig. 2. Structure of the retroviral vectors.

Alb e/p-pIP200 vector contains the neo® gene regulated by the ’LTR promoter and the lacZ gene
regulated by the albumin enhancer and promoter within the two Moloney murine leukemia virus
LTRs. BAG vector contains the lacZ gene regulated by the 5’LTR promoter and the neo® gene
regulated by the SV40 early promoter within the two Moloney murine leukemia virus LTRs.
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polybrene % & ¥r 0.3 ml @ Alb e/p-pIP200 v + »

AV ARERBTRL D, 55 CEEFAEALRT.
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Fig. 3. Expression of the lacZ gene in BNLIME A.
7R. 1 hepatoma cells.
The cells were infected with the Alb e/p-
pIP200 retrovirus(A) or BAG retrovirus(B).
The gene expression was detected by X-gal
staining. Manification : X200.
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Fig. 4. Expression of the lacZ gene in MH-134
hepatoma cells.
The cells were infected with the Alb e/p-
pIP200 retrovirus(A) or BAG retrovirus(B).
The gene expression was detected by X-gal
staining. Magnification : X400.
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3)Alb e/p-pIP200 v } » 7 A LR & FH T in vivo
) B~ O EEFEA

C3H/He ~ v Ak OBV A2 /s It g ftla T
BB MH-134 filar~v AR TCEREL, K THEOE
BN 10mm 2E Ll E T Alb e/pplP200 v +r ¥
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Fig. 5. Expression of the lacZ gene in NIH3T3
fibroblasts.
The cells were infected with the Alb e/p-
pIP200 retrovirus(A) or BAG retrovirus(B).
The gene expression was detected by X-gal
staining. Magnification : X 400.
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Fig. 6. Expression of .the lacZ gene in A20-2] B
lymphoma cells.
The cells were infected with the Alb e/p-
pIP200 retrovirus(A) or BAG retrovirus(B).
The gene expression was detected by X-gal
staining. Magnification : X200.
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He =7 A DFFA~NEE Alb ¢/ppIP200 vVt r Y 1 1
ABREALIEERD, lacZ BIETFOREXBD -
7. .

Kz, C3H/He =7 A 3/4 MAFFER%E 36 & al
36 B4 Alb e/p-pIP 200 v b = ¥ 1 v R BHERAIT
EAL, 7 BRI & X O &, 100-pm DR %
ESL L X-gal ok ds & Tn o 7o, 50 Mep R B L
X-gal feta [5Gt O Ml & BT Lc s, 12 ofF#R s
WT 1~2 EOBMME Y RBD DR TH - 7 (Fig. 8
A). vie vt ARDEARMNTH BB TIE,
X-gal RaBitfilnr £ < Bdind o o, b, KEBE
X o LB, B, O X OBz ow
Th X-gal ear Bl o7eh, lacZ BIETFERHREL T
B IR IEER D 7o o T

Mo E I, FR~EE Alb e/p-pIP200 v + »
VA NAREALREE S, LEEMRERAF, 50 o
FFEER AR 9 I\ T 1~2 @D X-gal Yetafhi e %
ABd T2 (Fig. 8B), DRI TIXED nd -

MBIV r VANV ADRERP X 5 EETFEA
gD L5

NIH 3T 3 $#E3 #fa 1z 200 ul ® BAG v + » @ o
N R% 1[EB 5\ E 3~6 REfEIC 5 BR3¢, X-gal
B R ltote., BAGUV Fr A A% ] EIRRSX
RIHEE, lacZ BIEFEREL T 55350 18
%TH ot (Fig. 9A), 5 MG S®ABHE IR 95
% DM BT lacZ BIETOHBE 2R =(Fig. 9
B).

Xz, BNLIME A.7R.1 S/ 200 21 © Alb
e/p-pIP200 v b = v A v A% 1[EH 5\ ik 3~6 B
BIe 5 ARG R, X-gal efar ko7, Alb e/p-
pIP200 v b v v A v 2% 1 ERF X R B EH T,
lacZ BEFERB LTV BMEH6%TH - 7ot
(Fig. 10 A), 5 EIREH: & R 7 B-E12 1349 35 % DMl 3
W lacZ BIEFORBE R (Fig. 10 B).

% =

EFEDOBERFIFEORREICL Y, BETHRECET S
EBFRIBETESERF TR, EREBRETFER
TR FED FBETFHREORRE L Ito TETW A,
SRR B BETFEREY in vivo CBWTEIR S 12
ik, BE T AREETFREMRcoARE IR
CENRLEBEETHDL. FEIRSE, viryALAD
LTREECT7 A7 3 VEBEFOZVAVF—RBLIOT R
- & —FHIAC Ltk b, FHEMRERN AR
BEFOREAVTEETH 5 0 EHE L.

< YADTNT I VEBEFOTrE—F — 134 300 &
ENFX i, 77 VBRETOEEYHET LM,
7w — 2 —FIHO L TIRES LSRN RE 21
s eiTEd, MNEPERBCsWT BROT AT IV
EEDRRBDOND ZENREIRTVBED =Y ART L
73 VEBEFO=VAVF—RELTIE, TrE—F—
DER—10.4 F v IR B —8.5 F = HEER O IR,
YAV L LTOBEYEBLTE), Z01.9Fr
BEEN I bWy 7 re—2 — BT 5 L, M
Bk RN IBIETFRBEEZFEL 25 2 LR S
TN, KB CIx, 7oA77 VBETFO=Y
AV —RBIVOTrE— & —NAEOHBERTE L
Alb e/ppIP200 V b r 7 A L AZFAWTRREY R/
7.

iRt E T AHHEFERE -5 — &
Licli#iz v b r oA LAy & — BRI, KW
AT v € — & — 2N RUICHEET 5 LTR AD = v



TANT S BETLUNA Y —5 LT 0 E— 5 — S EERT £+ 2 Jk 2
VT A VAR VT BRI 2 R TR O ER TS (187)

Fig. 7. Expression of the lacZ gene in the subcutaneous hepatoma infected with the

Alb e/p-pIP200 retrovirus.

The Alb e/p-pIP200 retrovirus was directly injected into the subcutaneous
tumor composed of MH-134 hepatoma cells. The cells expressing the lacZ
gene were detected by X-gal staining. Magnification: A, X40; B, X100.
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Fig. 8. Expression of the lacZ gene in the regenerating liver infected with the Alb

e/p-pIP200 retrovirus.

The Alb e/p-pIP200 retrovirus was injected into the regenerating liver after
partial hepatectomy, via the spleen(A) or directly(B). The cells expressing
the lacZ gene were detected by X-gal staining. Magnification: A, X40; B, X
200.
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Fig. 9. Increased transduction efficiency of the lacZ

gene in fibroblasts by repeated BAG
retroviral infections.

NIH3T3 fibroblasts were infected with the
BAG retrovirus once(A) or 5 times(B). The
gene expression was detected by X-gal stain-
‘ing. Magnification: X150.
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Fig. 10. Increased transduction efficiency of the lacZ

gene in hepatoma cells by repeated Alb e/p-
pIP200 retroviral infections.
BNLIME A. 7R. 1 hepatoma cells were in-
fected with the Alb e/p-pIP200 retrovirus
once(A) or 5 times(B). The gene expres-
sion was detected by X-gal staining. Magni-
fication : X300.
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