cDNA GFP cDNA
human cytomegalovirus immediate
early enhancer/promoter  GFP cDNA &a DNA
12 stage 15
5u g/ml 50% 7.5pu g/ml 63%

10p g/ml 100% GFP 24 stage 19
10p g/mi 0 5u g/ml 40%  7.5p g/ml 50%
GFP 7.5u g/ml
GFP 10
c-ski
C-ski 3kb GFP cDNA 7.50@ml
12 stage 15
120 stage 34
5

C-ski



Because green fluorescence protein (GFP) is a reportor gene used for in vivo
detection, we constructed a GFP cDNA driven by human cytomegalovirus immediate
early enhancer and promoter and microcinjected into medaka oocytes at various
concentrations. Results showed that GFP was detectable starting at embryonic stage 15;
the expression rates of 5y g/ml, %5u g/ml, and 10p g/ml groups were 50, 63 and 100%,

respectively. However, the suvival rates of these GFP embryos after stage 19 were 40, 50
and 0%, respectively, suggesting too high DNA concentration of microinjected DNA
caused abnormal development of embryos. The GFP was detectable until 10 days after
hatching without disturbing by endogenous green light for embryos microinjected with
7.54 g/ml.

Thus, we constructed a DNA fragment containing upstream 3 kb segment of tilapia
c-ski gene fused with GFP cDNA and microinjected into medaka embryos at 7.5u g/ml.
Resulets showed that GFP started to express at stage 15, but GFP was expressed
exclusively at yolk sac at gastrula stage 34 and last until hatching out. When yolk sac was
absorbed gradually the GFP disappeared gradually at the same time, and GFP was totally
abolished at 5 days after hatching. Results suggest that ski protein of lilapia may involve
in the devel opment of yolk sac at early embryonic stag of fish.



Oocyte system

transfection system in vitro transcription and
tranglation system regulation region
invivo Gordon
etal. 1980 microinjection DNA
gene transfer

Chen and Powers, 1990

Hammer et al., 1985 Shuman, 1991 Rusconi
and Schaffuer, 1981 Zhu et al., 1985 Zhu et
al., 1986 Chourrovut et al., 1986 Ozato et al., 1986 Dunham
and Eash, 1987 McEvoy et al., 1988 Stuart et al., 1988 Zhang
etal., 1990 Brem et al., 1988

Hew, 1989

Maclean et al., 1987 Winkler et al.,
1991
Oryzias latipes medaka
inbred strains 14
24
germinal vesicle

Ozato et al., 1989



reporter gene
construct regulation region
cel line
efficiency sensitivity
level of expression stability
endogenous portein Bronstein
etal., 1994 cat Tsai etal., 1996 lacZ
Tsai et al.,1995

substract

Aequorea victoria green fluorescent protein GFP
27 kDa 238 amino acid  Prasher et al., 1992
chromophore 65~67 Ser Tyr Gly Cody et al.,
1993 395nm 475nm 508nm
Morise et al., 1974 Inouye and Tsuji, 1994 phot
apoaequorin coelenterazine oxidation aequorin
470nm GFP
Bronstein et al., 1994 Inouye and Tsuji, 1994  GFP pH 4~11
6M guanidinium 8M urea 1% SDS
Ward et al., 1980 Ward and Bokman, 1982 GFP
GFP 1970
Prasher et al. 1992 cDNA

Amsterdam et al.,
1995
wild type GFP 365nm 475nm
GFP



point mutation

GFP
475nm
modification 2
GFP 55~74
Thr Ser
20~35
GFP
cyclization

Yang et al., 1996

cDNA
et al., 1994
Pines, 1995

elongation factor 1a  enhancer-promoter

Danio rerio

F1 F2

enhancer/promoter  GFP cDNA

Stavnezer 1978
fibroblast culture

Bratislava 77 avian sarcoma virus

Hasel off and Amos, 1995
Chdlfie et al., 1994

tdB77 virus

transform foci

FITC Heim et al. 1995

GFP 65 Ser Thr
470-490nm GFP
6.6 post-trangation
0.45 Cormack et al. 1996
64 leu Phe 65
GFP Escherichia coli
100 475nm
8
GFP
GFP
Chalfie et al., 1994 Flach

Olson et al., 1995
Wang and Hazelrigg, 1994

Amsterdam et al. 1995 DNA
GFP cDNA
20 GFP
cDNA
GFP

cytomegalovirus immediate early
DNA

cDNA

chicken embryo
tdB77 virus

transformation-defective



deletion mutant tdB77 virus

B77 avian sarcoma  virus

avian sarcoma virus Stavnezer et al., 1981
virus RNA oncogene
hybridization tdB77 virus Li et
al., 1986 New York  Sloan-Kettering Institute
ski
prototype Ski virus tdB77 v-ski gag gag-ski-
gag Ski virus gag-ski Stavnezer et al., 1986 c-ski
Sutrave et al. 1989 10 cDNA body wall
cDNA library 3 c-ski cDNA 3
cDNA aternatively spliced mRNAs 4.2kb Grimes et al. 1992
polymerase chain reaction Southern blot
C-Ski genome 65kb 8
exon v-ski  c-ski cDNA V-ski c-ski cDNA
244~1541 exonl~5 1284 base v-ski  C
cski T Sutrave et al., 1989
Ski biological activities

Stavnezer et al., 1981
myeloid cell differentiation  Namciu et al., 1994
retardation of erythroblast differentiation  Larsen et al., 1992 Larsen et al., 1993
Lyons et al., 1994
Sutrave and Hughes, 1991

V-SKi retrovirus
4 serum
myogenic differntiation TGFf3
transforming growth factor 3 myc src Colmenares and Stavnezer,

1989



c-ski cDNA in vivo C-ski

hypertrophy type |l fast
fiber Sutrave et al., 1990 MRNA
c-ski mRNA 5 c-ski
MRNA 5 S
12 c-ski mRNA 24
monocl one antibody c-ski type llb
fast fibers c-ski Leferovich et al.,
1995 c-ski X-ray
in situhybridization c-ski MRNA
Ski osteocyte
C-Ski over-expression Lana et al., 1996
1995 RT-PCR 16
Oreochrimos aurea c-ski cDNA exon 1
14kb C-Ski S TRASFAC
MATRIX TABLE version 4.0 transcription factor response element
, 1996 MyoD response element -486~-502 MZF-1reponse element

-334~-341 GATA-lresponseeement -284~-293 TATA box -229~-234
MyoD muscle specific transcription activator
myogenic differentiation  Davis et al., 1987 Thayer et al., 1989
MZF-1 hematopoietic pergenitor cell myeloid
lineage Hromas et al.,, 1991 GATA-1 Fucharoen et al.,
1990 Orkin, 1990
C-ski 1995

C-ski
cDNA C-ski 3kb



Cc-ski

C-ski



Oryzas latipes Prof. Ozato
B. plasmid
a E. coli DH5a
b. pGreen LANTERN Gibco BRL 5030bp CMV immediate early
enhancer/promoter  Aequorea victori GFP cDNA 65 Thr
cDNA Hemetal, 1995 SV 40 polyadnylation
A. plasmid
1. compentent cell
DH5a 50m LB 37°C  250rpm
400ml LB : aml 37°C 250rpm
OD.,,=0.375 50ml 5 10 4°C 3000rpm
7 10ml 4°C  CaCl, (60mM CaCl, 15% glycerol
10mM PIPES pH 7.0) 30 4°C  25000rpm 5
10ml 4°C CaCl, 30 4°C
25000rpm 5 2ml 4°C CaCl,
100y | 1.5ml -70°C
2. transformation
500ng DNA 30
42°C  heat shock 30 0.8ml LB
37°C  250rpm 1 50p | 100u | 200y | LBA
ampicillin 50y g/ml L 37°C



LBA 3ml LBA
ampicillin 50p g/ml 37°C  250rpm 1.5ml
4°C 12000rpm 5 Iml STE
4°C  12000rpm 5 100p | solution |
5 200y | solution I
5 150m solution I 5
4°C  12000rpm 5
phenol chloroform 1 1 12000rpm 5
1/10 3M Sodium acetate pH5.2 2
-70°C 20 4°C  14000rpm 20 DNA
70% DNA  14000rpm 5
20p | TE buffer pH 8.0 -20°C
4. DNA restriction enzyme
EcoR1 Not| Scal 10y |
37°C 200ng pGreen LANTERN 2
5. agarose gel electrophoresis
0.5X TAE buffer agarose  AMRESCO
tray
comb
300ml 0.5X TAE Mupid-2, Cosmo
pipet
100V 20 ’ ethidium bromide
10 30 uv

ml LBA 3ml 37°C  250rpm

10



400y | 200u | glycerol

-70°C
1.
a
3ml  LBA , 37°C 250rpm
OD,,,=0.6 500ml  LBA 37°C  250rpm
500ml 25009 4°C 10
50ml 4#°C STE
18ml solution | 2ml lysozyme(10mg/ml in 10mM
Tris.Cl pH 8.0) 37°C 10 solution I
10 solution 111 10
4°C 8000g 20 50ml
0.6 isopropanol 10 4°C  12000g
20 DNA 10ml 70% 4°C 12000g
10 3.5ml TE(pH 8.0)
b. CsCl
ml DNA 1g CsCl CsCl
10mI DNA 0.8ml EtBr(10mg/ml) DNA
1.55 g/ml~1.57 g/ml  8000rpm 20°C 10 5mi
5PA seal tube, Hitachi 4ml DNA
miner oil, Sigma 0.05g
60000rpm 20°C 16 (Hitachi himas CS 120; rotor: RP80AT-229)
c. DNA

(365nm), DNA
DNA DNA 18G DNA

11



DNA RNA

DNA 0.5ml 1.5ml n-
butanol 13000rpm 5 EtBr
EtBr
DNA CsCl MW 6~8000 Spectrum
1 TE (pH 8.0)
DNA DNA 14000rpm 4°C 20
Iml 70% 5
TE (pH 8.0) -20°C
8. DNA linearization
DNA &a |
DNA phenol chloroform 1 1  chloroform
DNA PBS 10p g/ml
B. microinjection
1
26°C 14 1:3 24
60 cm*20 cm*30 cm
Tetrabits, Tetra 1 1
2.
1
30 cm* 10 cm*20 cm
( )
( 1 mm) ( 100~150u m)

10°C

12



DNA (3~5p m) 100
DNA
20~30pl
4,
26°C (follicle layer)
, 100y |
1
(attaching
filament) 3 26°c
5.
26°C 7 30cm X 10 cm X 10cm
3
Tetrabits, Tetra 1 2
C.
26°C 6~7
26°C 2-cell
stage

24 stage 19

13



2. GFP

Olympus
BH-2 “USH 102D” excitation B excitation filter BP dichroic mirror
DM 500 GFP
GFP
3. pTskiGFP
lp | Sad  10u/p | 200 ng pEGFP “Jetsorb” kit
4.2kb pPEGFP pPEGFP  1u calf intestine phosphotase 37°C
1 1y | proteinase K (10mg/ml) 37°C 15
pEGFP
ski type | 3kb pGEM-7zf  200ng Sad
3kb PEGFP 1y | 10ng Ski type
| 3kb DNA 5 | 50ng 1u | T4 DNA ligase(3u/ml)
10p | 16°C 16 2504 | L
kanamycin(50p g/ml) LB 37°C
3ml kanamycin(50p g/ml) LB
37°C 250rpm 1.5ml DNA

Sal Xho Sacl Bglll Spl Xbal

14



A. DNA

50 g/ml 7.5u g/ml 10p g/ml pGreen LANTERN
10 91% 53%
PBS / 70%~86%
/ 60%~70%
24 stage 19 71%~100% 54 g/ml 7.5 g/ml
40% 50% 10p g/mi 1& 1
B. DNA GFP
GFP 12
stage 15 mosaic

5u g/ml 7.5u g/ml

100%

GFP cDNA pGreen LANTERN 10y g/ml

DNA
24 stage 19

C.GFP 2a~f
7.5y g/mi
GFP
430nm
10
GFP
GFP 2~7

15

50% 63% 10y g/mil
Not |

12 stage 15
DNA 10p g/mi

stage 23
GFP



D. pTski-GFP

Tski upstream region

3
pGEM-7zf  Sac |
Sal  pGEM-7zf

3kb

ampicillin resistent gene

1 cutting site Tski upstream 3kb region cutting site insert
&a | pTskiGFP insert
Tski upstream 3kb region Bgl 1l Sp | Bgl 11 pEGFP
multi-cloning site Tski upstream 3kb region 1 cuttingsite Spl  pEGFP
4kb 4.6kb  Tski upstream 3kb region cutting site
pTskiGFP Bgl 1l 5.2kb+2kb
Spl 5.1kb+1.5kb+0.5kb 3 pTskiGFP
E. pTskiGFP 4a~h
150 PBS 13 pPEGFP
20 stage 19 PBS 50% 3/6 pEGFP
40% 7/15 46% 32/70
12 stage 15 32 12
GFP
24 stage 19
GFP 120 stage 34
12 1
5 GFP PBS pPEGFP

GFP

16



3 pGreen LANTERN 10

DNA 91%->53%
PBS 70%~86%
13
DNA
1995
60%~70% Ozato et al. 70%
DNA
CMV immediate early enhancer/promoter GFP cDNA 12
lacZz Tsai et al., 1995 GFP
cDNA 50% lacZz 30%
Amsterdam et al. 1995 GFP cDNA
1 copy GFP GFP
cDNA lacz
12
GFP cDNA Jacz 24 stage 19
DNA
10p o/ml GFP cDNA Jacz GFP =0
B -galactosidase 40% Ozato etal. 1986 10u g/ml  DNA
chicken & -crystalin gene
Tsai et al. 1995
CMV B -
galactosidae
10p g/ml pGreen LANTERN
DNA GFP

DNA

17



Ozato et al., 1989 10p g/ml pGreen-LANTERN

GFP GFP cDNA pGreen LANTERN 10p g/ml
43% DNA
cytomegalovirus immediate early enhancer/promoter
GFP GFP
DNA 7.5u g/ml
CMV immediate early enhancer/promoter GFP
DNA
7.5u g/mi FITC
GFP
cDNA 10
10p g/ml; GFP

GFP 73

b g/mi

GFP cDNA
MRNA
c-ski
MRNA in situ hybridization
transcription response element C-Ski
MyoD
GATA-1 MZF-1

pTskiGFP GFP c-

ski
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C-Ski GFP cDNA 12 stage 15

120 stage 34

position effect Bonnerot et al., 1990
yolk sac syncytia layer
yolk sac syncytia layer
Trinkaus, 1993  Williams et

al. 1996 yolk sac syncytial layer
GFP
syncytia layer C-Ski
GFP yolk sac syncytia layer
c-ski
GFP c-ski

c-ski
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1996. c-ski
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7.50@ml pGreen LANTERN

2b

75X
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29



2c 7.5u g/ml pGreen LANTERN 40
GFP 75X
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2c 7.5u g/ml pGreen LANTERN 10
GFP 75X
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a Sacl c-ski 3kb Tski
promoter pEGFP
EcoO 109 | 6.27,
SV TK poly A ok
pTskiGFP
Kan/Neo 7.20 Kb
Tski promoter Bgl I
Stu |
Ssp |
Dra Il i)
Afl 1l
Ssp |
Not | BsrG |
Xba |
b Scal lane2 Xhol lane3 Sacl lane4
Xbal lane5 Bgl Il lane6 Sspl lane7
Tski promoter M A DNA/HIid 111

M 1

P34 8 "6 7

3 pTskiGFP
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da 10p g/ml pTskiGFP 12
GFP 75X



4b 104 g/ml pTskiGFP 24
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4c 104 g/ml pTskiGFP 72

75X
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4d 10 g/ml pTskiGFP %

75X

36



4e 10p g/ml pTskiGFP 120

75X
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4 10u g/ml pTskiGFP 196
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