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SUMMARY
(4% 2 o)

This study was performed during the four seasons for the production of transgenic
pigs containing the cellulase digestion (CelD) Gene. Purebred Landrace gilts and sows
approximately 8 to 15 months of age (n=126) were used for the collection of one cell
zygotes for DNA microinjection and transfer. Retrospectively, estrus synchronization
and superovulation schemes were evaluated to assess practicality of zygote collection.
Synchronization and superovulation procedures were as follows: Cyclic gilts were
synchronized with 20mg altrenogest (ALT) per day for 9 days after PG600
administration followed by superovulation with 1500IU pregnant mares serum
gonadotropin (PMSG) and 500IU human chorionic gonadotrophin (hCG). Microinjection
DNA was constructed by linking rat elastase I promoter (rEl) to CelD gene. After
hormone treatment, 1,422 embryos were collected from 91 donors and 95.6 per cent
(1,359/1,422) embryos were in one cell stage that the pronuclei can be visualized for
DNA microinjection. Total of 725 DNA microinjected embryos were transferred into 35
recipients and produced 65 piglets from 13 litters. Pregnancy rate according to the
number of transferred embryos to recipients were higher in the group which received 21
to 24 embryos (50.0 per cent) than other groups with less (20.0 per cent) or more (33.3
per cent) embryos. Parturation rate was 37.1 per cent (13/35). Tail biopsies were
collected from the piglets for DNA isolation. PCR screening was performed on each
DNA sample using two separate sets of primers specific for the 5'- and 3’'-flanking
region of the rE1-CelD gene. Five of the 65 piglets (7.69 per cent) were positive for the
transgene and the pigs which including a CelD used to analysis a digest ability of crude
fiber in feed of pig. An assorted feed was composite of 5%fiber with other ingredients.
The feed of 3kg per day provide to pigs including one transgenic pig and six control
pigs were born same recipient swine. We check a feed surplus and a manure quantity

during a month and were dried all of manure in dry-oven for a day. Nitrogen,



phosphate and fiber concentration were analysis into the manure after grinding of the
samples. Digestion rate were not different between transgenic pig and control pigs in
first generation, but in second generation, fiber digest rate are increased about 10% than
control pigs and nitrogen concentration of transgenic pig's manure are decreased
compare to control pigs. Accordingly, we can thinking that CelD gene are expression in
pancreas of transgenic pig but didn’t test that expression of mRNA in target organ,
next time we analysis it by RT-PCR and in situ hybridization after number of

transgenic pigs harboring CelD increased.
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#d8 §4dA (CelA, B, C, D, E 2 xylen)? cloning

A cDNAY Z2YE fste], 29 A4lel 7 Ase mAZRREH
AA FAAE EE$F, DNA libraryg FAA35 940 ol & library® FH 39 HAH4aF
3 #E FARE A2Y I FF A}E3 PCR primers 5~ gCg gCC gCA ATg
AgT AgA ATg CCT TgA AAA gCA-3 ¢ 5'- AgA TCT TTA TCA gAA TTT
ATA TTg gTA A-3E Ab&3on PCR &7 98TelA 1#7 WA F, 68Tl A
108, 72Co A 10837 30 cycled AAsg o, v o® 72CA 1087 extensionAl
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1% 4. PCR o] & rElastase | ZE25E X% 219 5 pBS KSHWEH o4 rEl 224

Z7 Eolx ZZTEY| RH&?'%?} T FATHY &
S o MAAZAD. o] LB-agarF#Ce2RH e 22
UE 22 10me] LB wiFdelr HEAZ F 37T Lwt MjEr]E o] &3te] ODsodll A 04
& Yebd w7tA] g Polyethylene 94284 FEE o838t 4TolA 3,000
mpmoE 1583 ARt FEFE 443 AASAT. A AAZFY 1/3¢] Bt
%9l RF I (100mM RbCl, 75mM CaCly, 15% glycerol) &8 AA e 1/1258 7tsto] €
LA 158 £ ETolFE e 15ml eppendorf tubed] EFde] Ao"HIANA dH £ %
AL YEa (-70C)& Zastdth. A= plasmid DNA 10ngg 0T €& & 47

_']6_



A7l 4 £oM iE A7 competent cell (JM 101) 100x8t EFAIN TF, €& &9
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A1 ZE wf gt ‘

Platedhel e 3hte] colonyE AFH 3] ampicillin (50ug/me)o] € 5mée] LBS
M)A 12~16A7F 37T I 9%E7] (225rpm)ol A M Fsted 1meTHe microtubed] &7
12,000rpmel Al 3023 G EE e HAAES thA 100£9] Solution I (25mM Tris-Cl (pH
75), 10mM EDTA (pH 80), 50mM glucose) &4 o2 =9 & | 20049 Sloution II (0.2N
NaOH, 1% SDS)E #H7istar myteeA o d-go] WAFAT oAl 150482 Solution
II{(5M potassium acetate 50mé, glacial acetate 11.5m¢, HoO 285mé)& H7}ste] 3~58 &<t
A&l WAAA e Elole] =S et thAl 12,000rpm 5% A F st A3
Aghg B3 5U%e phenold A7t EES AAT thE 2819 ethanold FE7H
o] M o 4T 988 oA 10827 AX F b 12000rpm 158 AL
I FAES AT AR GE 0% ethanol® AHFT T 20u£e] TE (10mM Tris, pH
80, ImM EDTA) €922 %< F =% plasmidE HA38}7] 918 Bgl 119 EcoRl/Sal 1
29 Aasr2 2t 1% agarose gelol A &eldtg i (z2d 6).

i)

Sall Notl Bgill EcoR1

rElastase I f

Bgill EcoR1/8all

a6 ATEL: A o3 22gE AR Fel

golg ¢FE ampicillin (50m/mt)o] TTHE 500mee] LB F A4 16A1HEt 37T
aub W (226rpm)ol A wig R ¥ 1587 4000rpme 2 A EEste] A3 dE wEa

...'i?._



10mé2] Solution I (25mM Tris-Cl (pH 7.5), 10mM EDTA (pH 8.0), 50mM glucose & 42
2 =9 g, 50mé tubeo] &7 F A9 1087 HASAT. 20mLe] Solution I (0.2N
NaOH, 1% SDS)& & H7pst & 10873 48459 ¥& v 15m9 Solution I (3M

potassium acetate (pH 4.6), glacial acetic acid 11.5m¢, H:O 285ml)& H7tste 42 ¥ &
oA 2087 g WA AA 4H5mee AE} ZF £9S phenol extractionS A A}

o BLES AAT O, 2gARHR FHd 27 F 4000rpmoilA 2087 A4
% iso-propanol® E¥AA DNAFHS FEHAT HA
5000rpmo. 2 1587 A8 F FFAS WP 70% ethanol® AH, HxA7 o,
3me TE&Ho = =2t} 283g9 CsCo9t 0.25mée] EtBr(ethidium bromide, 10mg/mé) £ 4
& & 20T, 55,000rpmel Al 18417 2 dAF-21$ F handtype UV X
2 circular supercoiled plasmid®& TAM}FE(18 gauge)S ©| 43t tubeE A I+&
t}. 3|49 plasmid $F SAH EtBr& S/l ¥£3¥ butanol® 5-63] A& st A A
3tal, CsCle oF 24A 7+ &< 33 48 T8 AA3IY ¥3< plasmid DNAE 9% 85

o+
ot}lv
12
r o

o
o
)
ot
a
[
(@)
=
1o

s

Z2z9 $429 ¥E¥E spectrophotometer® OD260d A A3 AT vAFHE A
FEAALE 97 98t CelD AAE ZuYdE 4249 plasmidE A FFE 49 Sall/EcoRI
o2 A3l 1% low melting agarose geldlA A7|9%F A1713, 4 FHAES X6t

21E= DNA bandZ BT =&l dialysis tubeo] Yo 4719 % 3% phenol® 29 Al
&3 ¢ F phenol / chlorofrom®. 2 AAH3t5ith AHE FFAL ethanolz HAANF
12,000rpme.2 5%3F ARt 353 AAES 504 TERHOZ = $ 45Tl A

57t AAA F, 523 AAEestel 4EAwe Astel YEuol Byt

o
=

4 @%8 FVBAFE FAHAE Musto 51U PMSGE Foigh$ 48417t
Y

5IUS hCGE FAHF, 2% 53 5AF hOGEAF 2424 doozRy 35549
o Adol FHY VL HBRF wprEdolEctelA o 2pl (w/md)dl celDHAAE

E=QE F, 7Y AFAY G o] ForM AAE AMFPTHE .
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79 | 44| maxg Bz o4 APPSR EEL!
FAR | FOD | £AFF0D | 2ABEOD | 2ABF0D [ dFms | I WRE
CelD 700 700 429 429 25 33 4

ol Aate] Az3 = BEZF A gonomic DNAS A A3kl PCRS 384t}
ZA & Lysis buffer (60mM Tris, pH 80, 100mM EDTA, 05% SDS)o| 50ug/mée]
Proteinase K& 7} & qo] W& ofhg 55T wwk vokr]o] A 3~4A17F Fof A3 =9
o}k 12000rpmol A1 3023t spin downdle] A28 A FHo] &7tk Phenol/CHCLE o] &
ato] 33 Mg & F CHCLY 13 Hgdoh % 1/109) 3M NaAc(pH 52)9 539 o)
3E&S Hrteted ZAsd DNAE Al FEZ &9 70% ole&h2 2 13 Agsta Az
21 % HAFY TE =tk PCRe] AH&3% Zlol& 5'-TCC TgA TAA gAg CCC
TAT AAA g-3'9 5'-ATT TgC AgC TAT AgT CgC CTT T-3' #Zo] &A4ste] 94T
A 1E, BBTAA 1% g3 72CelA 189 o2 30 3 wiEite wgsigod,
PCR #AZ23& 29 74 Yebidth

a8 7 ARA BEA AZXYE FARCEL-CelD) =Y 3248 AF 9 PCR AR A

PCR& ©]£3}9 transmission

Q
<
HOHE 2). WA Fl 3248 A4S o] &3llA o 48E 333t

o
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a9 8 rEl-CelD #3127 =€ #2448 A9 F1 Aol tigt PCR 24

Als ck: AbAp AL vl FAAEE(%)
CelD-1 ot 9 5 56
CelD-2 F 20 4 20
CelD-3 % 10 6 60
CelD-4 % 11 3 27

A 50 18 36

5. A4 B8 AR $dAA
Fl 324d% A28 & ASEE £33 g 15, 47, 65, 85% W9 AFE 53
stel(X 3) 7t AT E 3wk o] 3, AdF R Uyol FFE vusty HPHoE A
Fa BAFHA FEE FAAHaY 9. NDe FIZAE AAE AR Esid FQ
A B3 AAE A ®71899h. Negative mouses CelD-12] 2ta}o]l A PCRE 3to] &

AAE A7} obd AAE AL

ad 9 vEhd At Zol AR B3I FAATE HolHA FE A (negative
mouse) Yot A2 £ KA dold AH(CelD) & AT WIE wAFHE
W A R IFEAAE AFY Aol7 dEYA @3t Y 158 oJFFH dwi
T3 FAA7E dold AH vt 2¥A ¥ AR GrolMd AT A7t YEde s
A AT WEE vud o FAAEE A7 AH AR BAE F3to AT T
oloiltkE AL & F e U

r.’&
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3 dAAEAH ATE AL A5
A%
A 173 479 5%%
T 0.50 6.5 16.5 23.0
CelD-1 »
4A 0.50 6.0 16.0 215
7 0.47 5.8 155 ND
CelD-2
Sl 0.49 6.0 155 ND
F 7 0.50 6.5 ND ND
CelD-3
A7 0.49 6.0 13.9 19.7
T A 0.50 6.0 10 165
CelD-4
A 0.48 55 9 15.0
mouse A 0.48 6.0 12.8 187

X

O

()

| ——=CdD-1 M
S
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Afaddl A& HdE HFHoz FAsr] Aste  southern(2E  10)3%
northern blot(1g 11& AA AT Z+ AFEE FAE lﬁ}ﬂﬁl Meste] melg et
55Tl A lysis buffer® %<1 ¥ DNAE #3d, %3+
I1& Aglste dojzl 575bpE ol 43R oH 547 =&ate A4sE WH2E  southern
blot& AA&A 29 positive controlZ P59 8 DNAE A&t Northern blote &
d FAY HAAL trizolol A B4 FHstA 20pgs ©]E3FA . Negative control & PCR
& 3o AL AR obd MAE A2t Probet southern blot® U3¢ A&

ol g3t on 547 &5ty e E WHAE northern blotg AT

a9 100 Afrd EHEA FAA7 AxgE A E southern blot 23}

a9 1L 464 BaEs 4927 22488 AM) @ northern blot 23}

6. CelD @ ¥ Z 9 A
CelD ©eido] Aol A HEIX=AE A7 A8 GST 44 8 A
28& ojg3le] FAE AZXIFUHZIEY Pasteurol Al TE CelD FAZ westerng |E
oy HjEolA MEgto] FFHJAJGNTE 12).
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E.coli non 15 22 28 32

2% 12. CelD anti-bodyE ©]-&3F Western blot 2 ¥ (antibody from Pasteur )

SP73 ME 2] EcoRI AFEALFH AYE o] e CelD ©Ho| PCRE ©]&3te] Bgl
AFTAFEHE B3 A|ABgl site attaching primer 5'-gAT CAg ATC TTA TCA
ATT TgA TTC ACg AAT-3") A719% 3% gel elution 39 pGEM-T #E o] A7)
DH5ael & A3kl o] plasmidE midiprep. ¥ Bgll A 8] 3o},

CelD 340 primerst SP6 primer A}8-3ke] Sequencing®2 eIt A7 EF gel
elution 3] BamH I, CIP(self ligation ®#) 32 & pGEX-4T vectorol ligation A 71t}

pGEX-4T BamH I site celD Bglllsite
CIGGITCCGCGIGGATCCCCGAAT GATCAGATCTTATCAATTIGATTCA

ligation 23}
CIGGTICCGCGIGGATCTTATCAATTTGATTCA

(BamH I # Bglll & compatible end.)

A colonyE AHEte] BL21o transformationdta one colonyE 1/2% e-tubed] Imé
LB A Zculturedls] IPTG induction 3t T} ControlZ pGEX-4T vector® AH&3F4 ).
inclusion body & insolubled ¥ ElE proteino] & Fo] GST systemolA 95KDE]

=

protein®] cytosolZ 7}7]= ol@ i &Y 340 primers} 1224 antisense primerE A}-&3}¢

A

_..23_.



PCRol A 884bp¢] fragmentE %50} CelDE truncated 3o &%9 IPTGFEZd W E
70} induction A THE 4, 1¥ 13).
CelD : (1,800+3)x110=66KD CelD : (884+3)x110=32.4KD
GST : 29KD GST : 29KD
P 66 + 29 = 95KD P 32 + 29 = 61KD
E 4 IPTG 55, =A17F 2811 259 W& CelD 49 &4 0D. &
O.D(Asw)
T #
15 1.2 0.8 1.0 > 1.0 > 1.0 >
A B C
IPTG &%
(mM) 0.1 05 05 05 0.1 0.07
s Al ZH )
(min) 90 90 120 120 120 120
<+ Z(T) 25 25 25 20 20 20
A B C

19 13. 2 OD. &3 wuA

7. CelD9] A X FA}
69 A3 20TCTA  induction?]

cytosolol A &

_24_

9% 23} (Coomassie Blue & 4})

Ve A2 dEHe GST

Fusion system® batch methodZ CelD & AZ Fal3te] Western blot2 A4



Transgenic mouse 15, 22, 28, 32 line Pancreas® Z2bd ¥ lysis bufferol 4] homogenize
3l Bicinchoninic Acid(BCA) assay kit® ©@¥aAS& A= S0ug/mE SDS-PAGE ¥+
transfer 3] 1/2500 ¢ 52 343 CelD &4 E ECL kitE ol43td HA}T. 19
U "] 5ol Al whz=nt 33%}5]913}. o] AL wEAA = @A o] Western blote = HA
7)ol He A7 BZAHO enzyme activity assayE A A8t Standard curve &
A& sigmadlH FL3 cellulase(c-1184)9F 7| @ =2 p-nitrophenyl B-D-cellobioside(sigma
N-5759) A& tHIE 14. & 4). 96 well plateE ©] &3+ 100l 50ug/wd] &%

37T A 1A7FE<¢E p-nitrophenyl B-D-cellobioside(sigma N-5759)2 7122 34 CelD9]
enzyme activityS UV spec. 405nm oA 243 AxE= o&3 2

celDerzyne assay
,315
5 4 non
s, —4— Zire|
g 0 : —%—Aire|
S an -—*—:Q@J
protein (ug)

- a9 14, CelD A4 =54S 938 ECL kit standard curve

£ 4. p-nitrophenyl B-D-cellobiosideE ©|-& Elisa #4243}

CERERE 7149 5 =(ug)

| &

50 200
non 0 04
15 0 1
22 0.1 0.77
28 0.13 0.66
32 0 0.48
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8. A9 5 Aw4add #A4%

CelD7} F2H&d AFAANA cellulased] S Folry] 98 2F AHF2d3FS 2
Attt HE dFUR ARG ASANFT AE53Y3 4 lined 2 F ABAIEY FE
HAFS shF A= SHsta, wiAES wid Az Aol AFHsY 24 HE D).
£ 5 FEAAE AF £ BHE 94 Am adTAE9R

A& DM CF A& DM CF
% %
HALR (A-F) 90.45 461 22line2 (A-F) 91.91 14.29
(M-F) 100.00 0.09 (M-F) 100.00 15,55
control (A-F) 91.91 18.48 22line4 (A-F) 91.91 13.49
(M-F) 100.00 20.11 (M-F) 100.00 14.67
contro2 (A-F) 9191 1557 28line (A-F) 91.91 16.06
' (M-F) 100.00 16.94 (M-F) 100.00 17.48
contro4 (A-F) 91.91 14.33 28line2 (A-F) 91.91 14.31
(M-F) 100.00 15.59 (M-F) 100.00 15.57
15line (A-F) 91.91 14.18 28line4 (A-F) 91.91 13.68
(M-F) 100.00 15.43 (M-F) 100.00 14.89
15line2 (A-F) 91.91 13.32 32line (A-F) 91.91 13.50
(M-F) 100.00 14.49 (M-F) 100.00 14.68
15line4 (A-F) 91.91 14.61 32line2 (A-F) 91.91 14.43
(M-F) 100.00 15.89 (M-F) 100.00 15.70
22line (A-F) 91.91 15.46 32line4 (A-F) 91.91 11.49
(M-F) 100.00 16.82 (M-F) 100.00 12.50
* A-F © 997]¢ M-F : dAE71&
* DM : A E%(%) CF : 24 (%)

I 2AEE ¢4 HALH FMEFS S dgdoz Fao Hr)

Eig=y
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% & o AN IAT AFAT A4 BEE

O Afd 238%) = (A4 AHZ () - dFa WA F@)/Adrd A3 F(@x100

O Afa A% = FASHARH /Y x ART AFL2TH%)

O Afa AT = 2EMAF@)/Y x B3 AR2TF(%)

Zy Al BAA oA general linear model® Duncan’s multiple range testE ©]
ke 2 A3 5% FATFEIAA FoAE BAHE 6, 219 15)

6. General linear model®] Duncan’s multiple range test 23}

FAAEYA AT BT AHa 4238(%)
3 cont. 17.547
3 linlb 15.270
3 lin22 15,680
3 linZ8 15.980
3 lin32 14.293

6
4
2
0

Control

Line1 Line2

=
o

Line3 Lined4




9. #3503 Z2ny AR ARY
AN FH Eo|Folu ZHI TIZHHE A=Y/ 93 Jded ZERH Y
1€ m224339. Genomic DNAE 37 ]o2HE B 4 0}04 Imée] Aol oF

70049 lysis buffer (50mM¢] Tris-HCl, pH 80, 0.1 M Nacl, 20mM EDTA, 1% SDS)¢}
proteinase K (FFF % 150ug/mé)S H7FSS o 55T A 3FZH AAH |25 Phenol™
of 93l ZZ3Htt %3 genomic DNAE Gene Bankd Az wjd& Huz &
LTR-PCRH 9&te] A2 Y3ttt 54 2AEo] J9L2 FAALYY datag 7%=
st #A 2 FH Ko genomic DNAE 47 &3 FEst7] $6to], TakaraAte] LA
kit® o] &3t A %L sEFY AFAol & HES primer2 FAJ3tH Perkin Elmerol
o3ty ZEZ3lgtt ZEd A}2¥ PCR primere 5- TAT AgA AAT TTg TAA gAT
-3’ ¢} 5'- CCA CCC CAg ATC gCT TTg -3'o]™ PCR =712 94ToA 587 WAA

213 94Col Al 18, 50Tl A 2%, 72Tl A 2837 30 cycles AAstFd o, vtxlvtoz 72
TolA 1083 extensionA|F 224 PCRE £33t A4E PCRAES 0.7%9 #7149

ol o3t £8¢ ¥, pBluscript SK (H)¥E ) AdgozA HHFE5ol3 =4 DNAE
A3k, o] € plasmid vector2HE AFEA9 map L FAANEE AAHI o5 EE
¥ DNA7ZI 4 E)A LdE FE/NIAE FH3] 95, £e2d A 4 32
AEAol & W primerg ©]€3td 95CAA 18, 60ToA 1830%, 72TClA 287 <

2 %
30 cycless FTZEFoRA FAdAon, o] DNAE AFH7/|IHEEH7] dsto] 24¢
]

Pdx-1 5" flanking region [ CelD —D— SV-40 Poly-A

a9 16 Az 2EHEHE 759 Cel D 2dHH

10. 2dAAE CelD v}$-29 A% Y
BHAGE CelD 15, 22, 28, 32 line ¥ AT =399 22, 15 lined] AeS ZHe}
7] 93] FVB vh$-29} wujsty A& AAE PCRE AASA. °|F homo "H+£&F
AAatst7] 938l CelD vb$-2718 2ujdte PCR 3 southern blote 2 HASGH. Aitd
FAAGFTEL G AT wet, 209 ZHez EFRUT. ol 74 gl
WA= G274 THo 9% germline FEES ZAFAKHE 7). =, oF

b
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HE $AABTEZRY 4 celDFARNE oAt ALsts 18 FAAATZ 4
e ddzs duzg wlPoRd Fu copestE 7H ER FIAH heag 4
AeticHE 8)
E 7. % A% 9348 448 o188 TN L K44 dolg
A% A% Y408 A5 A EE(%)
CelD-15 61 23 38
CelD-22 58 15 26
E8 ¥ A% 4347 Fod AGA 24
A% R A2 AFHFA & | BIRIA &
9
CelD-15 50 20 11
14
5
CelD-22 25 11 5)
10

11. CelD v}$-2= =33 54
AE homo & Cel D wb$-29F 4-7F% 9 FVB 4# & PMSGY hCGE o] &3}
Fujate] WElE AlF ™ homo ¢ Cel D vh$-2v 328 A F
A3 Wl F 2073 & 4 AHE el
& FAL guEEy & 01%6}9'12134, 7]

DMSO (Dimethyl sulphoxide, Sigma, D2650, USA)E Al&slutt &3 4TS 1E

L.

S 05M DMSO7} ¥339 PBIR Ao A 287 H&sn HF559 1M DMSO/F £3d
PBI& oA 1027 WA stAth HF THREYCE FIPd FAHASE Vg §2 HEY
o7 Z23%d9 Fud 0.25mY plastic strawol ZHzF 20708 FL4 3 sealingstch A
M 4CT7AA 1025 2EE AAME WS, 4T 0CT7A 1083 oA WHao&
programmable freezer (CryoLogic, Australia) A3l -70C7HA] 43 9c =21

o] B straws A dAEA AdHoYe| &4 RAIJFYTHE 9).
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24
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r i
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A F T4 TAYT
CelD - 15 356
CelD - 22 220

=7 82

12. §3F WY 2 AEE 7Y
T2 o8 & FATS FAY. e 529 df&o® HIYAI L Y Fvl )
% mineral oild] =¥t Aujrd M16 viSH dropo] A4 AlF F 37T, 5% CO; ¢

71 A w27 7kA Wi Fat Tk 244 ke AE - 2E S S U ATHE 10).

% 10. 52 v4& g/ AEE R 22 e
A% AR FRTF | AL FAES 2AE7] FAYRE| S ESR(%)
CelD-15 100 45 (45.0) 31 (31.0) 21 (21.0)
CelD-22 100 50 (50.0) 26 (26.0) 19 (19.0)
Control 82 34 (41.5) 25 (30.5) 18 (22.0)
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A2HA JFHdA8 HA Y4t

L MAFYE FARe F]
2 oAgel AER A £3F AY o FUE 2@

[o]

s

g 1739 24, WA &
H4AAE 29 A4NN NS MATZIE HA
&

E 9
AZAE 83 & DNA hbraryg
1

AT o]l E library2HE HARFARHILFAAS 22 o, TZREY 7
AY x2 Gene Bank® A #jdS Hiuz2 A2Y

ZZ o 2HE genome DNAE 33 % =,

sttt 2249 E 4749 fdA= 9 200bpel rElastase I promoter 3FFol & 2.0kb9]
CelDE dA4stHon, CelDY A$ole= 2tz hGH intronF&3 hGH PolyAF-&°o] &A%
etk Ax FEEYHE thA| pBluSK(H)HEHA ARt 294l
2] o2 &5 AAAZN F EcoR I Sall ATEAZ Exdte FHTS
gt Adas Agd GHES 09% o/t2=2A HA7|dFs F o599 DNA
gHE otE2E R et 23] AAHoH, HFFEE 2~4 ng/ul 2 FA

=

Of

u
N

29 17 §AAS BE wHe 73
Fl)

(pBlueScnpt SK(+)°l celD ¥ rat elasterase promoter’
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2. Micropipets9 A& 2 FAA vAFHY

9} o]l lmmoli ZAol7t 13mel 8 #(Gamer glass, USA)o.2 1AL FYE&9
micropipetsS A &3tct. AA o] 3 #-& puller(David korf 720, USA)ol &Ag ob& €
o] Zol7b 1~15mABE HEE pullingdtt. 28] EE micropipety < microforge®
15~30 ° A% THEAA AE@h JYFHAe vAFYL A2 27] (micromanipulatpr:
g o438ty AT gAY TG, oly Ao Folgd #AH}

289 AL =537 ¢35 DIC systems ZE =@@WAsAA T35, odw
ALY FUA BE9 $e 2pg/2plE ~600 copiesd DNAE FHgot. =3 AuUsAT

Nikon, Japan)

o] A& =28 9 YA R A microtubule® microfilamentE % ]"3} ] -‘”rl?‘fﬁ A7
T dARY A ¢S FATL TR WA S AA & ¥ WAy Rdu|E &
23] microtubule® microfilament®] W32 vlu ZA}S T

3. uvj 2 &g
hCG T3 vy 09A1¢} 18410l 2314
AR 2 HE4 T owg x7]=Abe] UEhd
Hz A 384 13 AduwE A Ao 18 Adalw
Algtt}, 28 welF FRELS AAAEE AASH FEA7A 243 AtRE A4
S AHAAE F A BeYE AAEH FHES AR DE 3,300kd R CP 14%
o] &3t 7€} &S NRC AHGET £t ArdHeE AAsat

rlI
ri1
-3
o
QL
= £
X
oo
R
> da
T b
2 12
s
E R
i jg
>
5 H i
T, o= v do
Mg o M lo

[
>
>
kU
i

4. A o g FAY MG
FRAAE FIE F de HEY] dAY F3TFE AAsr] st =WEE 554
2 AISSEA S A4-8S =ol7] Y8l Altrenogest® HAF7] 12dFH 1
o WY 77 AR 2kegol 20mgE I 9UZ wAsIHeH a3
1000IU 'E“-gr";r(‘/‘]'d T2A12k0l AREHJE W 750IUY hCGE < < fr
7] 3tttk hCG F9F vid 09419 18A1¢ 2314 &8 B AAsteq HHY {7,
2o e 2 BEAA T LA 27154 UdEd FRE Fstd AA5E FHAE
EZAA Hzx FHA LA 13 AdxmE Ao 13 Adu] F 2
AA gt 23 wulF FHES MAASS AA S FEAIZMA 243 AHRE A4
A71E BE AFAAE ¢ A #YE AASHY FWEY ALREE DE 3300kd R CP 14%

2 AIRE o] &3tx 7le ¥ NRC AAYIEF F3to AR E AAMNIHhCCFAF
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o 24A17tel A FAG F dAol2 A E 239 Z—iﬂ AAFF A7]I 2F oF53A 1 ZHA
A3 el s G#E D-PBSE #FI TATE AT vIHAZE stolZx
9 (JANSSEN, German) 7~8mE H A 9 7‘4”"03] FYstd 12 wtHE HAeta, 1 F
7tA8 FUAAIY R JF2(AAFA %) 3~5%E  2HA(600~1,000me/ )T AlAH
AZsto wHAHE FAXNIEA FHEY GBS AT-FBHFF 18gage'r/‘}‘ﬂ}l§
o] g3l 13 & FAZIZ 1% BSA(Sigma, USA)St JAAE ¢35

Labaratories, USA)E dHAFAINCLEN A& s, #FE dAc FFAHFHEI
TR d2A FAE It HTE AAEH 14327 ‘f}x}% o] g%ttt

s | geuas THY e vARs | B 1)
s 2=~z 2=
91 1,422 1,359 15 5 43 149

5. 9154 Byl @ FAF o4
$HA) FATE o] AAE ANT BHoR qFAA WEel sl FHT o

4g ANY WA B2 A gM Bgol $713% @ FRE EE 450 w4

. gAe F, A 20~5077F F
o °k°”-4 A4 polycatether (Cook, Austraila)E& @3 HdiFo Y3, Ao FH4d
dds FAstd o4& AAPRH. oY) gurd EHE Loj¥ e HE, Sodium

A
chondroitin sulfate 1%7} Einig *Eﬂ*‘%‘ﬁii *é‘*—‘ﬂl—% AHste] FFES WAIst ok
A=

tﬂ-E‘r =)



65

13

21

o]

725

35

[e]

FHAT WA

12+=

b

g AT

A7)

9

#H 65

52

2170 e 13

B

14
41

10

2(20.0)
8(50.0)

3(33.3)

1

1

A
A
w

—

<

4
5

o
4

1
3

226

A

—

0

)

vae]

A

<20
21-24

=25

Flen,

7] f8 A

[

olJ
™

=

b 209, 2570 |/ 333%= 21~2474

[

Al Al go] 50%2 2070 o]

a9 182 Agd AWsAddes oF 13000rpme
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s olu ¥AAE A YAE, BREE Folsl Ashd wATAS % 53
ge ol4zde AGuT 94 99 A3 Hold AAEE SdAne 4 % LY
g 24T AUNAS FEdel FAALAAT HHLERELY AL SHEHE A
skl AR B ey ARE ARV
E 14 1E1-CelD 322857 44 % 33988
e A gadenA4 JAALE00)

) o = % 3 % =

13 33 32 2 3 6.06 9.38

A 65 5 7.69

-3
o
2
nE
rn {
ol

TRAY o)A F Futgd AEY mIYPXAE HHT F 1,300gE 158 AMdEH F
20 ug/ml pancreatic RNAse, 05% SDS”F #7}8 TE-buffer 15ml& #H7lsle 37CoA 1
A7 ¥ ¥ 100ug/ml proteinase K(Merk, Darnstadt, Germany)S #7}8la &A] 55C 9
incubatorol A 3A17H FF EAI AT A F olE ARE AW T2 49 phenols 7}
3l genome DNAE £ 39t #2l¥ genome DNATE A|Z¥® Primer(Forward 5-TgC
TgA TAA gAg CCg TAT AAA g-3', Reverse 5'-ATT TgC ATC TAT AgT CgC
CTT T-3)€ °|4 PCR mixtureg WE F 9TA 1E, 88TCeA 18, 72TAA 183
3BeycleE WHEE & PCRAES 1% agarose geld ol &3ld A79E S AAsgd &
Aol & FRVIZEE AA HAd AdRe AF FA BEE 159U mezde 4iE
Aste] AA genome DNAE FE3Hod, 27t 54 DNAS primerE A3ty
PCRAAR S Fall AA sized bandE FRIstsict. AAZF 657kl A F srigeliA =2
7] 600bpel bandE &<ldtsith
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1234506782910

4 2526 27 28 29 30

=600 bp

H
313233 3435363'%3 9 40 414243444546 47484950 616263 64 65

19 16. 65F2HEH FE3 DNAE PCREE
~ Lines 12, 23, 38, 53 ¥ 572 d=&A

- 7]€} Lines< A AZAE ofd

dold AE 655 BF PORAA A3 655} e 19 U BEAste
L9 162 A719%0 93 ZEE fAAME 27] 600bpol A 559 BARBES
g & Jen 1 F 4%E AASQL(E 15, AEF 150 dF AQe 3 179

Jﬂ

X

A EE 3 44 21—
HAH ) #H A
0-76 r) 14944 =A
0-95 % AE
| A2 ¥ = A
3-130 ry 329% #HAL
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dry ovendl 143 A=x¢ & Axd £ 4 1x & B9 FAE AFT & HAv4, 24 ¥
A FFS BAAH
E 16. AdAtR S €4 23
B EEY A (%)
A=A
T |2 22 2A4® | 2EE Ca P Cal(cal/g)
HAALE | 13.07 1543 5.26 0.37 445 0.76 0.43 4,064
ity oz HAAE W Hird TF2 A%AFE F29 o FAY AYREEAA HA

o %A% 43 Baw d¥: FHE TR FFL o olF TANLF 9A Held
wetd AR HE F ABARY AR A4 A% JEARFE K 165 2oH ol ofn)

w2 §Be ® 173 2o

¥ 17. AFEW FQ ofu| x4} sk

obv| =A%) A AR
Cystine 0.265
Methionine 0.334
Aspartic acid 1.477
Threonine 0.598
Serine 0.778
Glutamic acid 3.050
Glycine 0.677
Alanine 0.806
Valine 0.691
Iso-leucine 0.605
Leucine 1.345
Tyrosine 0.624
Phenylalanine 0.728
Lysine 0.81
Histidine 0.503
Arginine 0.920
Proline 0.982
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18 Afardas ¢4 59 FAAD dA B B4 A3
AR BN A5
95 | 4 ey pg Q2R | AEF
R R B N ESc A EES e
2/17 0 0 0 0 0 0 0 0 0
2/18 1140 1700 | 180.98 | 50.73 | 14.15 19.50 6.32 3.66 15.82
2/19 500 1630 | 204.78 i 5595 | 12.58 18.73 5.82 1899 | 16.72
3-99 2/20 1500 1260 | 14630 | 3991 | 124 18.42 8.60 1064 | 1517
2/21 900 1730 | 169.72 | 4358 | 10.50 16.36 4.42 957 16.78
2/22 330 310 20529 1 61.76 | 11.23 16.85 3.32 9.01 17.01
2/23 970 1370 | 26959 | 4670 | 11.08 17.89 507 3.80 17.68
2/24 370 1230 | 140.11 | 37.23 | 1064 17.36 4.46 9.63 17.01
2/17 0 0 0 0 0 0 0 0 0
2/18 1108 1120 | 15791 | 4881 | 11.71 17.24 6.36 9,59 16.49
2/19 310 1840 | 171.64 | 4557 | 11.09 14.54 551 10.01 1757
3-101 2/20 340 1710 | 196.88 | 52.09 | 1253 2054 6.50 9.07 15.76
2/21 850 2000 | 189.00 | 5222 | 11.49 16.56 5.98 10.33 | 16.39
2/22 380 410 2217 | 67.60 | 14.25 13.79 3.21 873 15.77
2/23 850 1470 | 222.14 | 56.37 | 10.39 14.01 4.02 9.46 16.86
2/24 530 1810 | 166.08 | 45.72 9.93 15.52 453 10.76 | 16.23
2/17 0 0 0 0 0 0 0 0 0
2/18 1120 1520 | 21948 | 6568 | 14.21 21.20 8.69 8.76 15.32
2/19 320 2040 | 184.34 | 4952 | 11.02 19.20 756 9.72 14.49
3-08 2/20 630 2480 | 21713 | 60.35 | 12.46 17.33 7.01 11.25 | 15.05
2/21 710 1490 | 226.32 | 64.87 | 12.36 19.20 1157 | 10.86 | 13.46
2/22 430 1114 | 27764 | 80.36 | 14.76 17.61 7.88 1040 | 13.99
2/23 1000 1400 | 189.45 | 4953 9.48 16.82 6.53 11.05 | 14.88
2/24 1010 1990 | 282.30 | 40.06 | 13.29 20.97 8.33 10.39 | 14.36
2/17 0 0 0 0 0 0 0 0 0
2/18 750 1420 | 237.74 | 6661 | 10.93 21.29 11.75 9.80 14.64
3-95 2/19 420 2550 | 220.19 582 | 11.49 19.62 9.15 2096 | 1477
3 ’é‘- 2/20 1000 1670 | 201.15 | 57.09 | 10.76 20.65 6.98 877 16.39
A3 | 2/21 1040 2000 | 211.38 | 5518 | 1255 19.11 1030 | 10.86 | 14.80
AR 2/22 130 810 133.18 | 3354 | 10.27 17.32 7.08 1067 | 1441
2/23 1150 1450 | 22523 | 26.72 | 10.66 18.06 772 1098 | 15.62
2/24 2300 1100 | 186.00 | 49.64 | 13.00 19.84 1023 | 1029 | 1371
2/17 0 0 0 0 0 0 0 0 0
2/18 860 2080 | 15952 | 45.14 | 12.77 21.49 10.10 941 15.37
2/19 90 3480 | 199.87 | 49.43 | 13.67 19.15 6.26 19.38 | 1453
3-100 2/20 110 2230 125990 | 69.46 | 1091 15.27 4.63 9.54 17.28
2/21 0 2350 | 212.16 | 56.05 | 11.86 18.31 9.75 9.85 14.78
2/22 0 1250 | 151.94 | 41.10 | 1054 18.69 6.39 1245 | 14.45
2/23 620 1840 | 22550 | 6264 | 1254 17.10 519 10.08 | 14.80
2/24 700 1850 | 160.39 | 20.92 9.25 19.25 8.86 8.87 15.62
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19, £3448 4

) 2] ut 5 =] FAAEHA
O AHZHg/Y)

- AR 2,909 2,601
- aE 2,528 2,305
- 2% 156 142
O =i ZHg/Y)

- & 1,697 1,579
- 1E 446 393
- 2 51 50
O 23&(%)

- E 824 33.0
- 244 67.3 64.8

11. Non-Isotope A|2¥1& o] &3 Southern blotting

Cellulase #EFAAE AZF plasmidE EcoRIC 2 Athdte AAlste A4t
& #93s7] AT probeE AHESIGT E TE FHAE FADY FYF AT o4
T Hold ARt A ) FAAY A ARE dotEy] Y, AF 6-9F &
Z5E DNAE #% AAE otg Southern hybridizations o] &35t DNAE BA &) o
A "ol zES FAS 20mlE AHT F 1300g2 158 AR F 15ml &4
(10mM Tris pHS8.0, 100mM EDTA, 20 ug/ml pancreatic RNAse, 0.5% SDS)& #H7}std
J7CA A 1A & F 100ug/ml proteinase K& HA7}st 4] 55C¢] incubatorol A 3/\] 7t
et ‘Q%H/\]ﬂ‘:} el & ol AEE AW 2L 49 phenold #H7Este] DNAE Eia
o} Ztzte] & dozHE Eg AAF o S5ugF e DNAE Bglll, Hinf I AdELr=E
A8 sl 0.8% %594 agarose gel9l loadingdted A7l9%F3¢ F, agarose gels
denaturaion& o 3083 F3AZl & DNAE nylon membrano] Holdtth o]
oA 2417t A 8] E prehybridization& Mol go} 65T
XM 1A1ZHE<t prehybridizationE HAIE F EA 9 probeE o] &3 Wl 93 Random
Labeling W& o] &3td 600bp =719 DNA Y@HE Labeling® probeE o] 42Tl A
overnights ¢t hybridization® 33 o<, A3 A (0.1xSSC, 0.1% SDS)o.& 65T
A 30EF¢ 33 AA 3 & DIG-Southern A/ &€ E o] &8 ZASIRTHH 18, 19).

4

nitrocellulose papers¥ 80C A&

5
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Control
probe

Probe

500ng/ml 50ng/m! 5Sng/mi 0.5ng/mi

% 18. PCR AAolM d& oF 600bp AHE o] 83 probe?] random labelling 3 €l

2799bp
| 1953bp

1164bp

710bp
492bp

19 19, DIGA 292 o] 48 A#2 Baas §2389= e Southern 2.

Lane 1 :
Lane 2 :
Lane 3 :
Lane 4 :
Lane 5 :

g 19914 vERd BF Ze] A
e FAA E1-CelD) 7} 2 copy A4 YUE AL

DNA Molecular marker Il (Roche),

Cel D Bgllcut,

negative Bgllcut ,

negative Hinf 1 cut ,

Cel D Hinf 1cut, Lane 6 : DNA Molecular marker VI (Roche)

e AF2EHEL EvEAE AxE dFa
2 el
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12. &3 < ¥4 GAYH microtuble ¥ microfilament ¥ 3} 4]

FRAT AT F A =2& AT ARGV dA vAEe TS 2] H3 YA
£ % g (anti-body) HA G ZE microfilament 9 microtuble?] W3} UdAHS
B g8 dA3 Ax3E yelidoh. Microtubule ¥ microfilament® A AR
parthenogenesis 9 FAF £E % olyg} o ofFo Hodim T MEF oA H=t
9 &% F HIAE HAsde ez ¢eA Yo wE(Maros, 1984), =
(Zernicka-Goetz s, 1993)°l A microtubule 3 microfilamentol] 3 A F A=

i
o
ofo
g

microfilament ¥ 47|19 ¥WFA f(meiotic spindle)S Ao, o3 WAL A
o} AAA Y fFAd FEsE AoeZ HuHoiX L ged(Webbs, 1986), A 5(199%6c)
g $Hx dRolA g FAL Fee] microfilamentst® @A 9 7 (cortex)ol A 22
Ayttt B3 FMFE I ZE T2 AEEL FAAHA I8 3

Al (centrosome)= F A (paternal)el] 93] o|ddtm delx gt £AE o AAY
|

e 2 o do
ﬁ ok
£ Hr

of\
>

E 2o v FAEY F718 <Y D9 d(gamma tubulin)o] WA} ujol] o] M E 3 o] o]
AHEA BAHEA BRE NEEE 1 928 F33trt o] 7142 1830 ol Bovariol &
o7 I dEHA =4, HZ "l=9 Schattenol

Sathanathan §(1991)¢] AAp&u]Z o] oM HAHZ FJAFHNUY. a2 7|olsA=
AFA Y hamster®] A AAE0] 3 #Eoly PAAuAHoZE HAo 9g FAA oA

o] A &yt AFHAS B AA FAGA Y centrosomeo] EIMHIL, A T dA}o

a H HgEdEel oA
[¢]

IS
2
A

p|

A centrosome©] A2 FAHHE Aoz Hdugm gl o3 AES MEA WHA g
2 EHdE AAFHE Rz AR 9 o|AdH= FAAN e A E G2 2=

b A ZHE7) A o #Asig s Az &4 Qi) microfilaments microtubule® &
A HNEW F2 FHEAZHA AXEE A AxEE BIAA F= 9L g4 FFHREES
G-Actin 3} F-actin ©] 2 GAZEAA FALE A o]F
A At

et B dAfdME 22 ngFYgd d8S
Al &8 W microtubule ¥ microfilament?] W3tE B7] 5 FyI}IT}
E7F AA" EAE buffer Mol A 2083 385T oA vt ¥ 20C methanolol A 1583F
LA 8L store solution (0.02% sodium azide €+ 0.1%BSA in PBS)o| A 2-7d3t 4T
A A F 2-74 Atoldl A3 AZIE ol &3 39TeA 1A%t 30¥ &< PBS

=

blocking solutionol A 30&7F A& wjdstddh 12 Mg = £ thAl anti-mouse IgG
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FITC-conjugate® o|x2 1A]7F 308 ¥ Agdtil mld 104409 Phalloiding 1A]7F &<t
28] & blocking solutionol 4 30%37F blockingdtslon, dA4 4L 98 1A 308 &
&t mlg 1409 propidium iodideE A 3tHh. olek 2ol Hel® WA= PBS solution®l A
washing®  slide¥ol 283 F  confocal microscope® ©]€3] microtubule 3}

microfilament ¢ W3& ZAEgTh

Display zoom({ 203%) 1+2

29 20 A A HEgr1Y A3 @Y microtuble(green), microfilament(light green)
9 A AA (red) F-H 9 SBALHN 1Y

A FH(red)
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=)

i

a9 22, 94

#o] A (red) ] X 9+ M E£Z YW microtuble(green)?] &3

g 213 2240149 Zo] microtublee] ¥AEEe A3 B A& B o dHE}
FAG ded FFgo] A& Aolgt AAste AR FA ¥ T4 dAEH & AHF
Ade] WS ZAF A X 2038 Zo] dAEE A &2 Tl wpdEsol A
byt webd @4edhAl  microtuble ©]Y microfilament”t A A A e dde] %
< UAE Ae A8 #dE £ gov dAET ole g AXUY ATFx W o o
s Fe Ao X £4TY D2 dFS vAe 2dAe EaRoy 2 2
gho] gt wpEdgdE JFL nAE Ao Yy
20 . SAEYY o Al FATY wprg s

FAT WEEE (%)
A ] Hj) oF o FAUAF Hatching
Morula Blastosyst or
hatched BL
Centrifugation | NCSU23 74 16(21.6) 28(37.8) 0(0)
NCSUZ3-EMEM 55 10(18.2) 23(41.8) 5(9)
Non- NCSUZ3 73 9(12.3) 59(80.8) 0(0)
centrifugation | NCSU23-EMEM 57 118 43(75.4) 10(17.5)

F 2004 B A Zo] gARstA #E FolA wvE AAEE W dE medium
of A#glel ®A UEhd A B & k. o] AFAE £ 9 & AN FHE oY
7HA Z1z71e% §AAS AN A HAEHE BARE 4 £ e dAvtge 250



o]

=

=

T3 Aol

=
=3

AEY FHEAESNA(GE-95) & HA

g8 AxHom AT

[e]

=

to, A2

°©

13. 3248 HAA9 AdAy
1At 6559 AE F 3

gol sl2® Aes AZEH, AFA
od3po] Atk A7

g HAZ AFHAT(E 21).

| —
—

H A o]& F1 A& A4t

&

VS

d

]

!

o

1

=

—

)
o

2(%1, §1)

-

A3 & 239 YEY AU

12

3-95(%)

,_H%

xr
gl
g

el

o7

<]
N

g
A

1
T
oV

0-75(%)
AEE AHEE AMEE AFR(E 229 di@

14. A A% d A9 A

3.36 0.58 3.07
- 47 -

14.34

H AR




FH AA ¢l ZA 5
6.93 4.19 263 7.27
12 6.94 4.02 2.48 7.49
6.39 427 2.43 7.05
5.06 419 2.76 7.45
22} 5.22 4.03 2.81 6.91
5.12 413 428 7.06
7.68 423 2.30 854
3zt 7.74 3.88 263 762
7.16 4.17 2.23 8.06
443 448 0.83 11.45
4z} 543 4.48 0.89 8.92
462 3.98 0.87 874
6.18 870 2.47 870
5zF 6.13 10.46 2.35 10.46
459 8.83 2.48 8.83
5.92 4.43 2.40 7.43
62} 5.00 454 2.31 7.03
5.78 421 2.48 6.72
6.89 411 2.60 8.17
72k 954 443 2.92 7.09
8.34 421 2.81 6.86
7.91 4.22 2.92 8.05
8} 759 429 3.23 6.08
6.68 4.49 2.80 7.85
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