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SUMMARY

Title: Establishment of genetic switch system for the production of disease

model mice associated with liver disease

—Purpose

Genetically modified model mice such as transgenic mice and knockout

mice may be very useful for the characterization of transgene in vivo
function as well as for the validation of newly developed candidate
drug. Until now many knockout mice have been generated using
functionally unknown genes. Among them some exhibited embryonic
lethal, therefore the mice can not be used further. To overcome the
problem, it may be very important to establish genetic switch system.
We would like to establish Cre/loxP system in generating knockout mice
deleted peroxiredoxin(Prx)I, which may be responsible for the
reduction of reactive oxygen species, expecting development of liver
disease associated model mice.

—~Key Ideas

PrxIIl expresses abundantly in mitochondria and cytoplasm of many
tissues. Therefore conventionally generated knockout mice might be
embryonic lethal. To circumvent the limitation and to develop liver
disease associated model mice, Cre/loxP system should be introduced in
order to block PrxIll gene expression only in liver.

—~Methods & Research Contents

1. Cloning of mouse PRxII genomic DNA and construction of the gene
targeting vector with loxP site.

9. Maintaining of Cre mice specifically inducing Cre expression in liver.

3. Gene targeting into ES cells, introduction the cells to embryo, and
embryo transfer to uterus of recipient mice.

4. Generation of chimeric mice.

5. Generation of CrefloxP mice deleted PrxIll by mating Cre mice and
chimeric mice.

6. Identification of the establishment of genetic switch system by
examinating genotype and phenotype in CrefloxP mice.

—Result

Disease model animal production field need cooperation study and a

technology of gene recombination, fertilized egg withdrawal and cultivation,



phenotype analysis etc.. various field. So, This is commonness work with many
expert such as orchestra performance. Therefore, it was achieved assignment
that construct cooperation system with many —sided investigators.

1. Infratechnology establishment for gene switch system development
Used conditional targeting vector was constructed in this laboratory which see to
establish homology recombination vector development technology of purpose
gene (Peroxiredoxin III) that loxP was inserted. Mouse PrxIII genomic DNA
was achieved by PCR cloning to use mouse (C57 BL/6) liver genomic DNA library
and TA cloning vector system. Cloned PrxIII genomic DNA was confirmed by
sequencing, southern blotting. the knockout vector was manufactured by
Conditional knock—out vector and Cloned PrxIII genomic. The best culture
conditon for electroporation (EP) and homology recombination was established
by ES cell comparing observation and the colony formation rate using each lot
mixing 15% and 30% in C57BL/6 mouse origin J1 cell during 5~7 days,

2. Security of Liver specific Cre expression mouse
Developed Liver specific Cre recombinase over expression mouse

(C57BL/6—TgN (AlbCre) 21Mgn) was improted From Jackson Lab. U.S.A..

To produce Liver specific Cre recombinase over expression mouse, which is
final target to loxP/Cre with liver disease, construed through Genome analysis
(separation and PCR analysis of mouse genomic DNA) and is doing system
through breeding with C57BL/6J and preservation, administration and stock
preservation and breeding in Korean research institute of Bioscience and
Biotechnology(KRIBB). Present, Alb—cre is 17 males, 9 females, another
(IFN - inducible) Mx1—cre has 14 males, 16 fe emales,

3. genetic switch system model development

it was selected that one transfected ES cell clone from 23 clones by PCR using
various Primer. Gene targeted ES cells, introduction the cells to embryo, and
embryo transfer to uterus of recipient mice. So far, it was generated one
male mice of 90% and one female mice of 80% chimeric among 21 chimeric
mice. Chimeric mice was mated with B6 line for production of heterozygote
mouse (germ line). It was generated three male of 1oxP gene targeted mice.
Continually, loxP gene targeted mice interbred with an albumin Cre for
Cre/loxP mouse production and got 2 male mice and 4 females mice.
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Ao s AE F3 7H53 web siteE Flo AJR%T

jo]
)
flo
off
o
o
it

=]

E 1 4474 99 0j9ag A% dolguols

Internet address Contents

www.rodentia.com catalogue of mouse home pages
biomednet.com/bd/mkmd  mouse knock-out and mutation database
WWW jax.org transgenic/ targeted mutation database
www.emma.rm.cnr.it european mouse mutant archive
www.gsf.de ENU-mouse mutagenesis screen project

www.genomesystems.com private company providing mouse knock-out service
www.lexgen.com gene-trap mouse mutagenesis screen project

- AfTYol oTthste) s gpl130 #BAE conditional knockoutdtd] 4R AR
2de Busgd (1999). olddE FRe A5 2HFH, A7 THE F
=357] 913 A Fe vt

- FFAYFTEATAANAE HBX FAAe] Ad g g wh9-22(199)
¥, olst of&¥ MTI-MMP I 3 g p2(2001)E

Ak A&AQ BAY A7 B8 A 2z gl ol &2 JAolth

- A=A 2RATANME E3 Peroxiredoxin II knock-out wH$-28 7}dste]
]2 W¥(hemolytic anemia) RWE N Lsr] AT TBY A77F 1Y Fol
Atk

- X5ZT o) A= Phospholipase C knock-out oh$-2 7i4-& F3) epilepsy <t
ataxiaZ® Rolx RYFES /dstHrl(1997).

- AR 29K Adel B9 Bdnkg2e AwE obF BiE ) /it

e
de

lo
)
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3) d71a3HY A%

A& i ElRS E
FRAAA R = 100 100 100
FAAEZA = 80 80 100
FAGE vz E 100 80 100
FAAEA 100 100 100
xd344 80 80 100
MEF A% 100 100 100
A Ea] % 100 100 100
RAEAPE G Y7 = 80 80 100

2 ATE Y 71EL 100%7]FE 22 AHESH

e

- #AA A& ead A5 aFse dE G el 278 oow
A §474 2974 Adol B9 Bead s1%E e 25T 3
B g ARk A& wok A7E FARL.

4 ) gozo A%

2AR 29K AEe THoR F AAI|TRAR} dFE ¢ ¢S ¢
test g Aos JUsY, ¢AX A& whLAE oJ&T in vivo B4 7TET
b =7 2 Aol B Azrd AWn =3 AP FAL AAIdL Y&
redox signaling®] W RAZEZL ANFGORZMA QAN TATE V2= AT
AFo] 99L& g@3d § J& Aow YA
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A 3 % A7ALsY 8 4 4%

T8

ATEE

R

AT A%

l&g !
o o
LI
rok

~L
rE
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3. loxP FAA

A& g Az

5. MEFA]| &

1. 7t2A EolA cre W4 vl B

9229 Cre ¥d vF92E 20023 699
TaT, & d799 ALFE HolA Ak
e A F
1) C57BL/6—TgN(AlbCre)21Mgn 2 pair
2) C57BL/6—TgN(Mx1Cre)21Mgn 2 pair)
2. Cre v}9-29 A% 2 G4

Genome analysis (7}¢2: genomic DNA$
2z 9@ PCR analysis)E E3] #4% 9¢2t
C57BL/6J¢+9] breeding® B3 1 AEE
A A
3. Peroxiredoxin III genomic DNA cloning
oo~ Prxlll ¢cDNAZ cloningd}7] $j8td w5
2(C57BL/6) liver cDNA library(Stratagene,
#937330)2 template® °]£-3ld PCR cloning
2 233849 product® TA cloning vectoro]
cloningatslth. 9]E  sequencing, southern
blotting ¥ A3t PrxIll cDNA 9& Fst
Aok (29 1, 2).
4. loxP’} =918 £33 §AX AF 4 I
A
Conditional knock—out vectori cloning®
genomic DNAZ #4122 knockout vector#]Z
sdgod, 2 AR ojg4HE FxE 1™ 39
AXE ue} 2
5. ES celldl #3#4 AFx7 &4

Plating efficiency® 1~2x10° cells/100 mn
culture dish® ¥%= J1 AEE % 5~7¢%
21219} 1ot serumS 15% R 30%E
=gt Az ujGFAsol A wEFd F
FejstAd #FF 2 colony FAEE vuLsty
ARG (F 1.
6. ES cell #}$¥ mouse embryonic fibroblast
(MEF)9] A&
NeoSAA7F =¢8 MEF 2 ES cell®] 52|
2 §A7 AsToz fA4 =l 4B
At 43¢ FH(THD)
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1.loxP{-A A7)
29 ES
cellA g

2. A= ES cell9
WA @ ol

3. chimeric
92242

4. Cre 344
whg2 o Fan

5. Cre 3¢
ol B e

genotyping

1. loxPFAA7L A58 ES cellnd
12pdx0] loxP Al2®S o8& fAA 2948
W2 wE3, oA & 8 PCRE 2$X8 97}t
Qs HEoR A& FAF T J1 mouse Y
ES A Zd] electroporation (EP)& 249 Adst
ZAd ALgHEE AR 2L VIPER X 2.9
Zow ES AXE LN 52 REST FF ES
F29 ¥AL ES cell WY ¥ F24 ES AxXaY
B] genomic DNAE ¥ ¥ PCRE o]8drt. o4
19 5.0 49 o] FFE ES FEE AU
2. A% ES celld] #AF¢ 2 ojH (2R 6)
Blastocyst(BJF¥) injectione @A £ 2AFPdA
J1 ES AXE o]g3e], 29 6. AdlA HEE=E R
AE A3} ol Axgte] Ayt #EHE HETS
g FAF. vAFHE EE HYAF7 25
d# o] ICR ¢AFY FF AT 8~12744 o]
. a8la WAFY uptzeRg A A4 2
chimera A4+& ¢)3) ICRY) djE]E& AH8HTh
3. chimeric "F¢-2A4F (293 744 )
Blastocyst injection® ¥ dj2]® ICR @874 |4
& A7 aAFYE Rz Jalfd dojA= 35
Adwgo] 2.5 Ao vlajA 2] FE Filo] ©§ ZHIU
3, 35939 WX E o§d o B AL A
742 & 149tgld] chimericE 90%7F 197t Y
SoH(E 4.). 28 7. oA BE uhgp Fo] WY
$4E=Z EAG chimeric 90% vh$-2olH, o]37
22 Chimera A# Y A4E A4 5o B &
2 Chimeric %7} & AFHE 33 d=d= 6% &
o] &1g Aojt}.
4. Cre 24 v}~ djFsR L genotyping(1¥
8.2003d 49 1¥ @A 2002 6¥9 Jackson Lab.
ozBE %% (liver— specific expression)
Albb—cre= F7 1798}, 4R 9viel®, (IFN-a
inducible)Mx1—crex 57 14v}g], 435 16vl2]9 %=
] EolF credd vl4AE FFYYTAATHY F
EAFAA ATRE 2L ASE st JoH, £ 4
F9o] HF EHY Cre/loxP FAA 294A A="E
o] 4§ vh¢x wdg PAF7] A 3 HolH

Cre expression miceE 31, %, #&3 Q)
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1. chimeric ¥}
2 AAE

1. chimeric "F$-2=434F (394 d)

22bdxo] AAE  chimericvb A2 HE germ
line®] whe-27F AAo] HA Golr 23
targeting ES cell® Chimera 7}-$-29] AAHL

ANzste kAL AFAA F 2199
chimerics chimeric® 90%7} <#H 19},

80% #A 1wte)7t AAHAG(E 5.).

2. loxP AF w92 AL

Chimeric "F9-2=2%-¥] heterozygote v}$-2E
AL 95kl B6 lined RujAA A BHY
o] ZA (germ line)o] =R 197 o}

o} A& breedinge 3t loxP AZE vl

Frd z}
g 2P AT e gaw ageln,
oy 2 A% 3. CrefloxP wh¢-2 A4 ]
3d [ n T ol loxP A% w27t 49 99 @A
. |7 AA AL3. Cre/loxP mating®] 715389 albumin Cre 328 90
e s galhee A8 Eeads ) Bobssiel 5876
@ s = mating®] 7Hs@ Ao= Azt KA &
N o ne-x ZlE o] Hd SAdFARES &
Ax 4.27|AXAE DRl
o] &3t 4.Z7|NEZAE o] &3 EFGuAo] A
EA g 9 71 sa A
AZV 715734 |a) hepatocyte £3 Hj%7]e FE L A Xy
ROS WHgA A5 €Al B d3-49 71gdnd
%59 o]83l9 primary hepatocyte culture
< FHIJAo sexit9 TOE ROSHAFS
FACSZ &3R8} PrxIll KO v}-¢-29 71%3
AL g Zlas dHIARG. (2 8. 9.)
b) Mitochondrial aconitase acivity assay}'#H
g: PrxllI7} &A%+ mitochondria®)
PrxIII7} KO7} H A& 79 Mitochondria®] ¥
2] 2 Kreb cycle enzyme %] Aconitase
activity® FAste WES FH 99 (29
10, 11)
o D) loxP AT vh¢2 A4 R F SolF Cre
T aan oo AT Thug gos g gusl] Crefloxp §44
A N 2 AL 2 23
& =914 guge s ale AT AE.
o [14H 99 g ° Vloma gwdd A5ANe 98 Nz &

H.
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AGGCAGAAGC ACACCCGCGT GCTCCGGCTA CTCCTCGGTA TCTCCGCCTA TCGTGCCTCT
TGCGTGCTCT GAAGATGGCG GCAGCTGCGG GAAGGTTGCT CTGGTCCTCG . (Intron I
M A AAAG RLL WSS 12
;1,400bp) . . GTTGCTCETC ATGCAAGTGC TATTTCCCGG AGTATTTCTG CCTCAACAGT
VARH ASA I SR SISA STV 29
TCTTAGGCCT GTTGCTTCTA GAAGAACCTG TTTGACAGAC ATACTGTGGT CTGCCTCTGC
LRP VASR RTC LTD ILWS ASA 49
CCAAGGARAG TCAGCCTTTA GCACCA.. (Intron II: 1,300bp)..GT TCCTCTTICC
Q 6 K SAFS TS S S FH 62
ACACCCCTGC TGTCACCCAG CACGCGCCCT ATTTTAAAGG TACTGCTGTT GTCAATGGAG
TPA VTQ HAPY FXG6 TAV VNGE 8
AGTTCAAAGA GCIGAGTCTC GACGACTTTA AGGGAAAATA CTTGGTGCIT TICTTCTACC
FXE LSL DDFIEK G6KY LVL FFYP 102
CTTTGGATTT. . (Intron III: 1,200bp)..CACATTTG TGTGTCCTAC AGAAATIGTT
L DF TFV CPT ETIV 114
GCTTTCAGTG ACAAAGCCAA TGAATTTCAT GATGTAAACT GTGAAGTAGT TGCAGTTTCA
AFSD KAN EFH DVNC EVV AVS 134
GTGGATTCCC ACTTCAGTCA TCTIGCCTGG ATCAACACAC CAAGAAAG. . (Intron IV
VDSH FSH LAW INTP RK 150
2,300bp).. AATGGTGGIT TGGGCCACAT GAACATCACA CTGTTGTCGG ATATAACTAA
NG 6L 6HM NITLLSD ITZK 167
GCAGATATCC CGAGACTACG GAGTGCTGTT GGAAAGTGCT GGCATTGCAC TCAG.. (Int
QI S RDYe6 VLL ESA G6IAL R 185
ron V; 2,000bp)..AGGT CTCTTCATTA TTGACCCTAA TGGTGTCGTC AAGCACCIGA
G LFII DPN GVVY KHLS 200
GTGTCAACGA CCTTCCGGTG GECCGCAGTG TGGAAGAAAC ACTCCGTTIG GTAAAGGCGT
VND LPV 6RSV EET LRL VKATF 22
TCCAGTTIGT AGAGACCCAT GGAGAAGTCT GCCCAGCCAA CTGGACACCA GAGTCCCCTA
Q FV ETH GEVC PAN WTP ESPT 200
CG.. (Intron VI: 453bp)..ATCAAGCC AAGTCCAACA GCTTCCARAG AGTACTTTGA
I X P 8SPT ASKE YFE 25
GAAGGTCCAT CAGTAGGCCA TCCTATGTCT GCAATTACCT GAAGCTTITC AGGCCAAAAA
K VH Q= 257
AGAGCCCCAG CTGGAATCCT TCCAATGCCT TGAAGATTAT TTATAGAATG GCAAAACCIC
ATTATGTTTG TGTTTATAAG TACTGCTCCA CAGGCTTTGT AATTCTAAGA CAGGTTCAGG
CICTCTAAAG GTGGCTAGCT GCTTCCATAG CTGCCCTTAC TAGGGACTTC TTGGIGGCTA
ACCAATTCTC CCCGAGTGCT TTGCCCCCAT TTCTTGGATC ATGTCCTTAG AGGGTAAGCA
TICTTTCCCT TAGCCTGCCC TGAACCTTGG TCTACAGTGA AGTAGCACAT AGTGCCAGTA
CTTGGTGAAA TGAAGTAGCA CATAGCACCA GCACTTAATG GAAGCTTCTG ATCAAGGTCC
TAAAATTICC TCTTGAATTT TTGIGAATTA TGCTGAATTT CCCTTITIIT TTTTTTAAAC
AGTGTCCTTG TGTIGTTCTGA GGTATTGAAG AGGTATAATC ATGAAGGACT ATGICTAATC
CATAAGTCAT TTICTTCAAG AGCTGGATAT ATAGAAT

18 1. Prx II 4449l Exon/intron F+%. Intron®] 41Xk A7 ()¢he) EASIA L,
poly(A)+ signal sequencex underlines]o] it} ofuli=dt Mg-& A4 Al ORFE 7|EL
2 single letter code® ¥ A] 3}t
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1234 g3 2 Prxlll genomic DNAE X3 BAC

clone?] 39l A, Z47}9] BAC clone? Kpnl A&
W'Hw, 22 AA9 & 0.6% agarose gelol A A7]4 58}
3 Etr= @A% 33 B AY 2FE nylon
.. membraned] transfersti ©]&  DIG—labelled
ot Ko et e PrxlIl c¢cDNA® southern blotting o ZAFHH. 1,

BACM~—300; 2, BACM-306; 3, BACM—319; 4,
BACM—-320.
I » = 13Kb {
Long arm ¢ = 6.3 Kb Shortarm := 2,93 Kb
F gl F !
55 Kb 1.8 Kb 235Kb 589 bp
- o B
]
fox P lox P
Exonl Exon2 Exon3

108 bp 136 bp 142 bp

Modified pBluescript Il KS s PRDX il

a8 3, AR BSE vectord T, ATFA9 Y= 29 373 i, loxP sequences
intron 119+ Vol 943k, positive selection marker$] Neo fdA= intron IVY] =&
o}.

% 1A% A% wds B9 ESQ-FBS (GibcoBRL, 16141-079)¢] A4

Quality of morphology No. of cells colonized
Lot number
15% 30% 15% 30%
32N2051 ++ o+ o+ +++++ 328 354
1019529 ++ + + ++++ 381 338
1028187 ++ + + 329 331
1026234 + + 318 361
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18 4, MEF $JolA $4%¢l ES Ax9 At

2}

A4

% 2§44 A% BS AE 22U A% L 34 03 Y 24,

Composition of medium following culture days

Component
S SD-1 SD-2 SD-3710 P1 P2
DMEM 1X X 1< Tx 1x
H-FBS 10% 10% 10% 10% 10%
ESQ-FBS  10% 10% 10% 10% 5%
NEAA 1Xx 1X 1X 1% 1x
B-ME 10 107%™ 10*'M 10M'M  107'M
P/S 1X 1X 1% 1x 1x
. 500 U/mt - - - -

- 200 U/mé 200 U/mé 200 U/md 200 U/mé
G418 200 pg/ml 200 pg/mb 200 ug/mé - -
GANC - - 2 1M - -
Abbeviations are H—FBS, Hyclone FBS; ESQ-FBS, ES qualified FBS; B—ME, B
—mercaptoethanol; P/S, penicilline and streptomycin; LIF, ’leukemia inhibitory factor;

GANC, gancyclovior; SD, selection day, P1, proliferation in 96—well culture dish; P2,
proliferation in 24—well culture dish.

(A) (B)
=¥ 5. PCR #'8L 0|88 PRDX I 4474 A% ES cell?] ¥4, (A) primer setZ ©]
23 B4 A8, (B) 279 primer set$} PRDX Il §4A#4 AF cloneBHE F&8
genomic DNA & o] &% PCRF9 7|9 FAMX.
a9 g, TaAUE ES X njAF. 15719 &1 F
A&

K1 ES A% (A, 323%)E 90
AL & (B), trophectoderm A XA}o] 9] junction -9

F8ke] (C) wAFS (D).

3 3. 2.5¢} 35970 »yE PRDXI 7lo)w|abnlg-20] A ZAF.
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H3Be@e Q@

No. of chimera

Embryo No.of Preg/FM No. of
donors Bls (%) Offspring{%)} (Chimeric %)
{dpc) -
Injec Xfer Born Survived Prod M F
2.5 249 361 9/26 27 21 0 0 0
(34.6) (77.7)
3.5 128 214 10115 40 38 10 8 2
{66.0) (95.0) 1(90%)  1(30%)
1(30%)  1(10%)
6{10%)

Abbreviations are injec, inected; Xfer, transferred; FM, foster mother; preg, pregnant FM; prod, produced; M,
male; F, female.

218 7. Chimera A)# ¢} A4k 344 # (Chimera #1-$-22).
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% 4. 17} targeting ES cell®] Chimera vh-§-2:} g4t 27 (2002.10.—2003.5.)
02.10. ~ 03.5.

No. of chimera

Embryo No.of Preg/FM No. of
donors BLs (%) Offspring(%) {Chimeric %)
(dpc) —
Injec Xfer Born Survived Prod M F
2.5 249 361 9/26 27 21 0 0 0
(34.6) (77.7)
3.5 128 214 10/15 40 38 10 8 2
(66.0) (95.0) 190%)  1(30%)
1(30%)  1(10%)
6(10%)
3.5 143 21 719 20 18 4 2 2
(77.0) (90.0)

1(70%)  1(10%)
1(40%)  1(10%)

Abbreviations are injec, inected; Xfer, transferred; FM, foster mother; preg, pregnant FM; prod, produced; M,
male; F, female.

¥ 5. 23} targeting ES cell®] Chimera o}-$-229] &4+ A% (2003.10.—2004.2.)
Embryo No.of Preg/FM No. of No. c.>f c'himera
d(c:inor)s BLs (%) Offspring{%) (Chimeric %)
pe¢ .
Injec Xfer Born Survived Prod M F
3.5 520 78 26/33 147 113 21 13 8
(81.8) (76.8)

1(90%)  1{80%)
4(40%)  4(40%)
8(20%)  3(20%)

Abbreviations are injec, inected; Xfer, transferred; FM, foster mother; preg, pregnant FM; prod, produced; M,
male; F, female.

1% 8. Mouse 7] FHAAAE B2 2 wF
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1
Female Male Z °
[7]
£
3 % g °®
J =
2 18 19 18 16 10 Bownd Y F6
] gy
3 8 g
© 2= 4
=0
8o
=X
o Ak o : L™,
@ 10 1@ 18 1 WP W 1 1 16§
H M 0 L q
Fluorescence intensity £ 0 8
wt Female Male
Clwt ] Ras-Tg Ras-Tg

. . Anti-Catalase Ab
Anti-Ctochrome C Ab Anti-Prx3 Ab y .
. . . Li Nucl Mitochondria Cytosol
Liver Nuclear Mitochondria Cytosol Liver Nuclear Mitochondria Cytosol ver 7;;,:: 2;70,-,,?: na

50 21
750rpm 2170rpm 750rpm 70rpm

o 10, vRgA 27

0.8
Absence of H202
1uM H202
5uM H202
£
)
3 12.5uM H202
2 25uM H202
O 50uM, 100uM H202
Blank
0.2 |
0.1 |
0 { { | 1 1 i } 1 i 1

0 30 60 90 120 150 180 210 240 270 300

Time(second)
29 11, vpex 7] kA B ER B mitochondria®] Aconitase activity =Au 3

E
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A4F ERSAE 2 AHRoM Y TR

1. AT EE S

ARATFER A% |
Hd_i ] '“TL:T_Lﬁ-‘E'- %}3"“% 3
(@FAGAZ Ned A753%) (%)
_ _ 100
1 |24 5014 cre 2@ vh9& FR fcre WS 27 FH
DNA % mic DNA &r 9
2 IPeroxiredoxin III gDNA cloning ; ~ senomic s 1 100
EA58
wolygd z2AA {AX Rz _
3 [Pt =5 4 RAT AT g 29x Ans Wy 75 | 100
HEg s
Hjokon o] A% g:ﬁ 2 1 3] A %
4 [BS cello] 4" BF2A Y H o colonyBAE
7 g4
5 ES cell MO9S mouse embryonicNeo 2@ FAA7F =¥ MEF & 100
fibroblast (MEF)2] A& =l
6 |EAGAA7 AEF ES cell A% | FAF AFE ES celld] AW 100
7 |[Chimeric "}$-2=A34k | Al5q o)A 100
8 |Cre I2g vhg- AL Genotyping 2 ThFS R 100
ZIVAZTAE o8& HEADTHAY o
WS A] 7
9 AT A5 hepatocyte®) ROSHHGA HE 100
AFER ‘%"J"ﬂ Fag #i7|E guel duz "33}
1) Fujgfr) B A Yujge s ?—Blf& olAl 2.5 EE 3.5 4% 9] C57BL/6 wiuk
2 o]g3te] a&AQ Vﬂx‘ﬂ V5L zAVES, TSR] 2 Adan] § 3.5

d#Ho) wptEE 358 A FHul %1% ajukz o) & (2.83/437 2 1.05/4
F)ol & i, 2597 1b g7 2 Adan o FastA 1 EAE (0.01/
AZ D 0.05/87)0] BASHA ZaeT AFH s AR AFE J1 oA E
o AAMo|sE e ASFoan Fujesr] 2 AYud 719E St AR #
AR A2 93 AARUANSE TS aaFon AT F UFS & T AN

t}.(Experimental animals (in press))
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92) Ros9 A4 WA =4 71%S FYar] g8ia 2dFHol Bidtil
9] H-Ras transgenic mice ©]-88le] Z7] Wi FEAER A9 & 3
20) maled femaleo] Bd3] Rosd Aol & A& FE33 ATFE T

A7 sex hormone?) Fo]E Rosd A4 % W&ol ma ale®} female©]
gags Ad 12 A8 AXuY signal pathwaydl W7t H2te As
o5 WeS Al Hepatologyol FiL Foltt.
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A 5 F AFAEERY E8AH

A1 A AL Tel 2435

1) i A% 95 9 A%

o] ApAte] oA AdFE & A o] APEY FEEH WHOY
918 wre. Ao gl ARA JPi3t Polio Virus Receptor B 2ASE w271 A
Aol dA vl ¢ 20,0000t27} Ag4oz A QAR FFAL Y=
020 AAHNE FANRE GG BIPHAIL Q8 485 E0] 2 Aes #gHN
ot} dxjel 2L vl 10,000¥0|ck. Bl Taconic Farm $ARE FZ 4%
R, ) Bsks JAE, AYIAE e AR vk At A5
=253 9t} TaconicAks @A INF-a@2AA 3 w928 uZ3 309F9
FAARNNOEAE 100~250$9] 7HH o2 FFela glow, dEAE EGAFo,
oopEo] Ao Baow FA Agwigart dwEoR ALEEHI §lo], of ok
ANZFFA gt ZldEch B a9 w23 4540 KO, Al29E o] 8¢ dend
nho2 JPA2ES FEsigon, B B4FQ FaAstas # BdvpeLo] 28T
BAo] ghuFo] APSER ] JEXE AR HH, ROS &3 A9 49 w3L =&

R
[e]

[ ol
e P

H2

AzAY o] od LUFEE 1AE Aoz g 1 B AAA
At gieke AZkE. B3] 478 Bd G097 2904 Aol £9E vhe
zelg shlel] AR o4 A9 1 WhRIE g 2 ez e,

2) A=t
B dpAase @4% SdoH= B AA7)%5 %3 Frontier A o)A

BHo® st o Ag ul¢ FHA o] vk 53 EHALGTE (reactive
oxygen species, ROS)E AXW92 B2 molecules$} WHgsHEd] ©id 9
g &2 B8A3} DNA break, lipid peroxidation & -FE=&tl. ROSo| &gt
oxidative stresst =3}, = @A) AlgF o=z FA7F HI E Alzheimer's
disease, Parkinson's disease, cystic fibrosis, amyotrophic lateral sclerosis,
Fu S9 Ao Fostn Yotz LA vk mEkA B A o]8d
17} A2 249 A3 as AR, Peroxiredoxin II(Prxll)E

A @t} Prxllf= v EZE=dolo] gk A8 A ALRA  FI

A7 29 % A2Ho] 2eld A EA FAA A& ngaE E84F WA
ROS #d 7HAdFE B8 A% 27 714 4+ 2 A8A M w5
A&d F A& Aot

B

A2 A QPR Te S4RAR L AQF Lo AFEHR



1) 7138 ¢34 (F1&d 434 59 =)

By 2 FARAAE vpex e g FAR F 2AFNAG

L 2 zA8A s A7/t BL AT7RE] 9]3]1 A8 Fo . ojE

z 71 Hoo Autd dryEe A A9HE o] 4% FAA

2 249 (conditional gene targeting) oIt} o] W& AEAA 7

whi sl 27 9 By A7) Eo]A A ZF(recombinatrion) S HE W oln
bl

BN e
FUN

A AEAA HAL A3 27 Fold 2d AaFo] s
zgsojol goz Be AT s1Eo] g7dEt aEy, FlME dFT

wpo} 2ol AREH FE AW F w=olop & AFHPoIN, E
QAR @A F mrEe 47k BEs AT Yol olE &
A5g Baly] AF A4 BAFRY A BEH FAL AT 71N 88

=l
FAH L FE38] Ao

2) A1 =AY B4715A
Aok kel % 2o RARA(HAA £ wed) o8 2dsik B4
(a5 0z BATFO] 1,000018+) F7158 )0l Agzm_u}. 54 @@E%
nhoag o8 WA AT A Aoaudel gn
AFALE AHEeE Rold, AgFEIIeH R BA
AgwdE 527 F7F & RAolth

= Eol AQE @717 A, g A, A 183 BT,
A4Q, e 5 92 deelx st Agowy o] AFo= AT /Y H

Al BAl v$ AzHa AAolet. olo] wet o5 FBE dietn Aud F
= 224 7ol Adsith ojsl BHY AATIFTEL FH A% FEE AR
88 AGAclER, 4 7H} & AFRAFE NI RFARAUE
daste @xle AWAg Bolol AFENr} FROE AT

4) AFAE JA=ZFH FF

Micromanipulator (33%9) & 13X T8t FAA 2954 A2H
#39 B d7FAo] AuHdow dad a3z ES X9 vAFS]
1S Y-
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A 6 & AFANLHANA +HF AAATI B
Al 1A ApatEl e 24}

D 9=9 45

7h Ak sk @ A

O &g whea
— Polio virus receptor¥@d vk : 10,0004, WHO <L
— TNF-alfa 3@ wh$2 1 100 — 250 §.

O crefloxP F+AA 24w~
— Xad ¥ gl

U, d3rad Al (crefloxP FAA 2A-vkgL)

O 4%

— Nuclear factor 4alpha §-Ax} ZAvp$-A (Hayhurst 5, 2001)

O 35184 2%

— Connexin 43 §A# z2Avt9-2 (Liao 5, 2001)

— Glycoprotein VI 432 2Aw¢2 (Nieswandt &, 2001)

O 9x

— Foxa2 4AA zAu92 (Sund &, 2001)

— GLUT4 $##3A zA2vk92 (Kim &, 2001)

— Hnf-lalfa &A 22Av}¢2 (Lee 5, 1998)

— Insulin receptor S-AA ZAvl¢-2 (Kulkarni 5, 1999)

O F+H¢

— Brca2 4AA 24 w2 (Ludwig 5, 2001)

O ¥4ds

— Rumpshaker—like proteolipid protein @A} Z&w}e-2
(Uschkureit 3, 2001)

— NF1 8724 2&vk¢A (Zhu 5, 2001)

— Beta—catenin &Ax ZAu}92 (Brault 5, 2001)

— Mineralocorticoid receptor §-® =} ZAn}$-2 (Gass &, 2001)

— Mecp—2 §4A4 2&v¢2 (Guy &, 2001)

— Plasma fibronectin A& ZAw9-~ (Sakai &, 2001)

O "Weg4dgd

— Prosaposin (Saposin A domain) @A ZA"-¢2 (Matsuda X 2001)

~ Pten A& ZAu}9A (Suzuki 5, 2001)

O #A54g
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— Beta—catenin §-3A ZAv}9-2 (Huelsken 5, 2001)
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