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SUMMARY

Transgenic animals have become an important tool in the basic and applied sectors of genetic

and bilomedical sciences. In particular transgenes provide clear-cut markers in the spatial and

temporal analysis of developing embryos for the understanding of developmental mechanisms.

For the long-term use of plasmid vector in a particular purpose it would be necessary to develop

one’s own vector system which can be properly expressed in eukaryotic system. Plasmids were

constructed from ori region of pUC19 and early region of SV40 through various steps. LacZ gene

coding for B-galactosidase was fused to early gene of SV40 in translational in-frame, Poly(A)

tailing site of SV40 was inserted at the 3’ lacZ so that initiation, elongation and termination be

controlled by SV40 transcription (pSS4).

Biological function of the constructed pSS4 was

demonstrated via microinjection of the plasmid into fertilized loach eggs and subsequent detec-

tion of f-galactosidase in developing embryos. The result indicate that the newly constructed

pSS4 is functional in a eukaryotic system ¢# vivo. Thus pSS4 may be used as an efficient tool for

the study of embryogenesis and a basic carrier for various genes for animal transgenesis.
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1. E2A0| 29 Xt

SV40(Tooze, 1980) 2] Z7] §3 =} %
7] §-2Ape] N-2g RS i‘;am = Dral-Dral
DNA HW(1.7kb)& pSV40 (=F3 ngy 2%, A

) Z25E FH3 ok pUCL9 (Yanish-Perron 5,
1985) 2] Swmal €Al subclone 3FAtHpSS2). F.
coli oA H21§ p-galactosidase F+H2E pMC
1871 (Shapira &, 1993) &%E] Sqrlo 7 Huhsie
(3kb) pSS29] Sarl¥ze]  FYAIZATHPSS3).
SV40 z7)FA=be] N-gtekal g-galactosidase %
Zketo] whl A W reading framed %% sl7] ¢85}
o] pSS3ell EAlste 2709 BamHI 912)1E A E A
2 Ads -3 Klenow &42F ANTPs& blunt end
2 9HE 3 21994 (religation) Al 2T

Axada =

2. poly(A) tailing site2| 4]

Poly(A) tailing 1% & g-galactosidase % 2}9]
3 wreol ARIA717) 918k] pSVA0E Ped-Apal
DNA " (0.4kb)& 42 t}3 pSS32] Pstl-Apal
f 2ol AUAIHTHPSS4).,
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pSV402} p-galactosidase 1 2ke] AA A71Md
& olu] etelA 917l wjEe pSS4 FalAur A
% ER] 298 pSS4E Al&sle] veERds= DNA
HEA qEgror Fsle] AEE 4 2liz DNA
AE} vl PJESRITh 71 #4118 dideoxy

N (Sanger %, 1977;Wallace

I‘UE

i)

il

chain termination %

, 1981) el 9lste] SV40 27151 %ke] Nl -
galact051dase R AL whal a8 oo A in-frame .

2§l devke #Rishy flste] g€ junc-

(Hindl11-CI1al, pSS4)& Za)sly
pUC19°l subcloningdl 3ol $joff 743t whiog
GML L E3ic)

tion H&

5 DNA9| o[M|Z=eln} 2ts HE
AjEol e &

S A ZA AN HZ3) /] -r]rfﬂ ] Bo

we} wjAtelxe] A gl -Zr‘é}o}%‘ﬁ} (I_ee &,
1993). *1]1"‘ d ZVMe 2RE /7INA -
galactosidase?] 238 238} &7) Yl =4 3}at
K “o“” (Stuart &, 1989)°l <ls) z7|ulE Hg

5 gkl M oiE A4e

. 2o % 23
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1) pSS2 vectore] &

SV40IA 7198 &akEA) origin®} small toF
large To] d®-& 3ol DNAZH (Dral-Dral,
1.7kb)& pUC19 Smal sitee] subcloningdted
pSS2 Eokan| =8 AAsldH(Fig. 1).

EcoRIL
SV40
2 (5.2kb)
(3.2Kb)

EcoRI

Dral - Dral
(1.7kb)

Fig. 1. pSS2 constrution for subcloning of
Dral-Dral DNA fragment (1.7kb) from
pSV40 to Sma site of pUC19. Dral-Dral
of SV40 fragment contains the regulat-
ory region and part of N-terminal
sequences of SV40 early gene. 1.7kb
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fragment of pSV40 was isolated from 1%
of tris-acetate-EDTA(TAE) agarose gel
by GENECLEANE kit and inserted into
Smal site of pUC19 with condensing
agent(PEG 8000). S/D indicates junction
site between Smal and Dral.

2) lacZ-pSS29| B}

E. coli®] p-galactosidase®] FHZ (lac/) &

marker F4A2 o|-&3}7] Y&l pMC18712%E ¥
9 reading frameg FA3lo] pSS3E A&k
(Fig. 2).

Fig. 2. Fusion of §-galactosidase gene to pSS2.
LacZ from pMC1871 was isolated and
ligated into pSS2. For the final adjust-
ment of translational reading frame,
pSS3 was cut with BamHI, following by
Klenowfilling and religation.

3) poly(A)e| &efoll of$t pSS4o] &

poly(A) tailing siteZ pSV409 0.4kb =7]9
Pstl-Apal dAE o] &3atd pSS4E HEFHo R 75
sl tH(Fig. 3). EcoRIC. & A 3kgk AE pSS49] re-
striction patterng Fig. 4ollA] ¥ 4= 2it}, 5.3kb9]
p-galactosidase FH 22 £3ab= HH 1,.7kbe)
poly(A) tailing site & 2.3kbe] pBR3222] HHo]
AEe] deE EIFHTE 1 junction W2

Y =IE=1
DNA E71X49& #2418 21} SV40 27)F =k} g-

Cut pSS3 with Psrl
and Apal

from pSV40

o
\@
‘ ]

<]

poly(A)

Fig. 3. Insertion of poly(A) tailing site into
pSS3. Poly A tailing site of SV40 was
inserted to C-terminal region p-gala-
ctosidase gene.

kb

3.6 L
23&2.1 -

S P

Fig. 4 pSS4 restricted with EcoRI restriction
enzyme after electrophoresis on a 0.8%
agarose gel. The gel run in 40mM
trisacetate and 1 mM EDTA with a volt-
age gradient of 7V cm™ for 4h. One ug of
/i DNA digested to completion with Dral
and 5ug of pSS4 cut with EcoRI were
loaded in lanes s and p, respectively.
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galactosidase 42} ¢toll §¢o| translational in-
frame2 2 o|FfA, 7Iddd A7|AE=} &
7| go] U RS BoFArH(Fig. 5)

A%

L) ATG GAT AAA GTT TIG GGG ATG GAT CCC GTC

T
sveo pLC1Y tacZ

o)

*»H000OHO

,

/

FHQOFH>>>OHRSHOOOO>HOO

TGCA
Fig. 5. Confirmation of the junction sequence by
DNA sequencing. Sequencing of the junc-
tion area was performed by dideoxy
chain termination method on double-
strand template. The reaction mixture
were applied to 6% polyacrylamide gel
containing 8 M urea. Expected sequence
around the junction between SV40 and
lacZ (a) and DNA sequence of the junc-
tion (b) are shown.

2. 0] PeX] YME lacZTTXI] WH HE

ojgo] HFHOEZ FEFF pSS4E Eet=ME=E
BEatn Apalo 2 Asle], MEEE & 5ol
o) 2298t A} lacz G 2Fe] WL ) 7] 2 7))

oAl w7 A|Fste] mosaic FEHS] p-galac-
EAE weAFAG(Fig 6). ook e
L2 zebrafisholA] 2 4 U= 2]ef-f-A 2 Y

3k A3}(Stuart &, 1990) & FAFSFA Vel S

o} o] Ajzo] TEH Feh=n T WE pSS4vt wz
AEAWA AFH Aegetd 7S YeEEE B
ol& AHolth 53] reporter FHARA lacs FH A}
g 7HA3 glo] ofelrba HEA AW el F7 3}l

=
AYUAL ol §3 HEAS 2 A7E BE YR £
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Fig. 6. Expression of lacZ gene in a loach em-
bryo. Fertilized eggs were received pSS4
by microinjection procedure, cultured
and stained for visualization of

expressed f-galactosidase in neurula em-

bryos. Control embryos did not show
any positive staining under same con-

dition (not shown).
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welstal E. coli® B-galactosidases
lacZ F+A RS in-frame .2 translational fusion |
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