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< SUMMARY >

| EETE | D-02

Purpose
&
Contents

To develop more than three canine disease models by using somatic cell
nuclear transfer technique for Alzheimer's disease (AD), Parkinson s
disease (PD) and Ataxia etc.

To industrialize canine disease models by pre—clinical application of cloned
canine disease models after confirmation.

1.
2.

Generation of Parkinson™ s disease canine model by using DJ-1
Generation of Alzheimer s disease canine model by inserting single or
multi—genes

Verification of germ line transmission and mass production

To investigate the possibility of pre—clinical application by pathologic
verification

To establish the industrial model of CRO with International and domestic
pharmaceutical companies

To analyze the profitability and business wvalue of Mediclone Inc.

To analyze product competitiveness of Medicone Inc.

Results

Generation and confirmation of Parkinson s disease canine model with
overexpression of human DJ-1

Verification of germ line transmission of Parkinson' s disease canine
model

. Investigation of the possibility of pre—clinical application of Parkinson s

disease canine model by ethological and imaging analysis

Generation and confirmation of Alzheimer’ s disease canine model with
overexpression of human APP mutant gene

To analvze the profitability and business value of Mediclone Inc.

To analyvze product competitiveness of Medicone Inc.

Expected
Contribution

To develop new medicines and pre—clinical application by generation of
incurable disease canine models

To develop disease diagnostic and treatment equipments of incurable
neurological diseases

To investigate the mechanism of incurable diseases

To generate and develop customized disease canine models by
cooperation with an international pharmaceutical company

To contribute livestock industry by application of dog farms (60
million/vear)

To contribute the market of animal bhiotechnology by applying the
technique to other animals. (6,000 million/year)

To enhance the image and status of south Korea by acquisition of its
source technology and establishing exclusive system

Keywords

Incurable Human disease i o .
. Cloning dogs |Preclinical test|Drug discovery
disease model
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(1) ¥4 As93d 97 48
h ez 9gd dUArE= F"HEY (Huntington's disease)e|yt H71&W

(Parkinson's disease, PD), &=38}o]™ W (Alzheimer's disease, AD) Z< 27
E P4 ZF (neuronal degenerative disease)Eo] WA slTh o] 3R B it of
Yzt 715 2 AL fisle] B2 BAE 231 o, Asfae Ause A
o] Al H7E HAZ FALa J&

b =8 T Szsoluye fd Akt =94 A AL 20054 6357
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2 Q% AARY AmHx vttt F718te, 2005d 8729 oA 2008d el &
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7d B 249 S DS

(th ol¥X A T =04 Ado= A AFEA FoH7F 30% St
=R BN 3 Add A AFH EAS oprlHI . 53] da
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(h) FAY EER2ET(ataxia)= TN HZ 3d3 269 A7 F7hs)
i glew, ouH k= 38 ol FriEtal e AAelt. HZ " F oM E ataxia
AFL FA7E A FFoH ALEE #AHdo] AA 3 glo] o] AL FHE
#HE =3O National ataxia foundationd dHsle] Ao AT X5
AdE & BF A5/t 44 g2 34 284

(A o8& xFolx E7dx AYLAET FFete AW U3} A5A7} A
wo] F33] AAHIL o] o1& FFANE AARTD FTEY MNILo] AFE

(2) ARAZERED Ao it EA4

7hH A g AFHELE 3 A mde 7559 7k &S AT
doy A8 Ay @43 FAF defectE 714 AATAH EAG e 43
T JbsEit. 2Ey ¢y, B3 x3d wE HIY 4AF48 dFe A B
Taltte #AAME A48t HZ fsolE o&F A7 ANFHULY, oHF
z7|@dAY 1 AFARI EREat. @4 AMEHZ e HIPANAEE
e AL FE HAFIAAN HIAS T Ho=E AFAVYL EA
receptorZ knockout® F A|F3ta ot FEEH FFo] ofH FHo] #F
2 g2 A AW HEE J|Udr|d e dHE Aol B2 Aol AHEY

(W) vbs2dMe HA7ls RdFE 79 AR - AHAAAY HA7e A =4
ATFHeEE @A FAR =G ¥4 AE] A1EWE JHAEE
o] &5 £AH84 @7 93 early onset #AAE Parkin, Pinkl, DJ-154l
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hle 94 R A7 EHC] A5 AE ol 4F ARRIL FxgoHy ATE
55 vedl A9 49 2 a3t AsAY ALl LojuE & £ I B
W ol #2e] Ao YAT F2& AAY FEOR Fogd Aol I
0 F Ae

—
it

(th "4e AW 5% 2de s Aol 23 vAe AF 4 AnAe sl
A4 AA Adsolol ¥ Fag Aol THeFez ol BAL FAD
4% A9 52 mdel /2L WA A e

(2}) Pfizer 5 S2EAGAIE] AAZoE ANAALAGE NEAE AYstz govt
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O #19 =e) AFARNA Bxo) AAF 2 WAAFIAY ADPDRLL 3
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Ao U7 HEl

() °1Z_P Ado] & 75T Zde] 32971A v H AEE Q7 FAHE A4 o)
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(ch) Q17te] g=&to|HH/m WA 5L AELEF(H A Plaque)o] A Fid &
2 7y Fop2 2T, 23 g ngoldiat I EuHZE(Cole F,
2000; Manuel &, 2009)

(2 B3 A= 1A% FAE WAL § Q= AN/EFAS B4l Asael Ag
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(2) AAsE €43 71y FE Eof
hH A FEAE EAl= FUSelA fdsA A b glow, £ dyHol
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g HA4d 28AES AT §715d d¥87E €& A

(b AREY, EAAREY, T, A%, $E 4G 5 FEY FEH 47/ @
49 ABTARAAY ATATE FAY Bge] B=A 4t ATE £98
F ole RE Uy @72 g AP, o] Bopl I/HHoE PFa]
S T 4 A9

() B34 AZEERD AL AAdM AFo=2 87 ATdgd 2P7|A9
T, AR=de &4, JAEe AL 2 AP AR LU FEFeR
AT £ oE®R J7MHoER o] Eof Zles AW AIATHS TS
FFH AYE #oF s= T4 U+

(3) tatA 4 47 JAGdET 28
(7h) 17te] Gx3lolm A H&ge] ddglez AAET Qe FHAAE(APP,
Tau, PS-1, PINK, Parkin, DJ-1)& #A¥¢d =& Yog/dely 7|9 E& o] 43y
HBAAGA LS Yurpd/dol-% AYXE FXdla olE o] &3l EANE A4t
o HPA AALAIARLE AL = A A7E G99 MEFHA 97 A=
EXN= w987 o d7HA Y

(b oW “AHge] UA4 ABRY BAA AAATE GAG HES AT A%
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MEE S de L ATa] AAT BALG AR ATAE0] i HEE
FHoz AFHn 47149 FEATE 4952 ¥

(th) EA7LA o8 @ a7 JALIAV&E BH(E 7T Sy 7}
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1) A7 A% FIFAAE AW\ &%) BYAY
(b AE o8 A4ARRE FES ALAI] AT WY A4 ALRA 7
£ ol sizlew s FEwd @ old Azww (5524
10-2013-0085609)" 7143 2& A87]4¢ B4® FYUSE d7EE FAo

2 Agste 29
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(th) ol “EEnteliord] APL AAH &9 Adx APz §43e FHEHF
AAE 71T olE AN aE M AHAsita 3ad

o 289 FTFE AFY A7
(1) Z7AAANA Y F24

(7B wlol 4R & ITEekS §7 v S714AE 29 JAdFFHez A%
(Red), 37 (White), 4] % (Green), 49 4 3FHQOL) 5T <17 3A 3de] 2o
g 7le 9 AFE ALE 3 ZFIHAE FEIE vd AMPeRE FIHHQ
A3 o] o|FoAX L glE Eok9). 53] vl A RAY)-5 FEIFF ]
AEAH i FAelA, IT-BTNT 59 7|2 §&sh= dvtyd gl o
2t v AAAG Aerts AFTY FALE FA4% 2 A&

() olEd "ol e EFE AlFLE 78 FdRe HEe Hlo]2AtdedA
HAZES A% 5 849 A 7w WAL AN d¥Ael e
FHAAE BrloR e uol e oFe] £5 TR I FAAES 7T
o] ZtgH oz WA oF e A wAAE] F53 wolE A= A
44

(th) metd A x50 89 F v F8& 34 L& A 34 E47
% % DNA chip 7I&d 7 RdFE AFd7e¢ T F4# 7524 E 9%
Z+F APFEU|EY FER= AFI7EA] vrole AR o] "aFo|n,
°olE 7|&E E83l9 SHAoE 1 /AR AdLe AN=ZE AAF AXE
2 T JE& ALE HAYHY o ME FIAHAN HAE Y% =T 4F
g Ao o4

E rﬁ

(2) AFe FE 9 7HF F=
1) AR 2 AF APFTE] ML FAA g 558 ne A Add
A d 8 AAE A3 & 5 Uvke HoA & 5o, Aok &
SHE MLF 88 2 ALrzte F7te we o& FAaA" £ gl Wy
of ok A A &7 Frbstn dem, KO/KIUTG 52 AFrjed L2
wg [/ A o d$ 71ed TUIE AEE 5F Rdd dig 47 4
2 zo =2 o4 Bioin, 2010)

(W) =904 H48d HASF, AW, A1& 59 HYPY HE488 9 AFTR
= VSl 20024, #So] of 1029 @3y, 20263 FHUStE 23
o T7kel ASIEA Ho| AFTEE Ha 2734 ol FrkskeE A4 Ha 3l
GE=AY e RE Y, 2005). £ HAAA 28 A" A5A A2 A
A AleF e oF 16%F AHFatal 3al, AA AFE 20051 9239 2 oA
2015 o= 2,0009 22F dold Aot} F5-&F5 2 U4AA AFE HFEE
A G2 gz An] #A o F AFe] WME F7 FAE Eeolx
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(A AA ABREREL FF v A "HE -'04. 10, IMS)

(th) £ FAdA 289 AR FE AFTRE H4ToE AESUE A
HABZAE #d FERDAGIA AR)E AYS Al AFAtd vlEFd Hi
5005+l AH4sln Pl FDASHE X2 3852 W 1009g7} 71Felq, A94
4 AFE Test 3t Aol FUolA o Qo 107kA#2 34, 509 A= §
v At AFe] 3

(# olF ¢=9¢] Big-Pharm(Glenmark, pfizer) SolA {7FFha 10u]e] +87) 4
2=y, o] A$- 50094 Axe 5-HAHo] 758

(mh Al 7HA] o) de]l AERIHY A9 AJHE 7HAE wEez 7jlegst ¥ V1Y
7HA HrtE Este] AA fee s #E J4dER delds A%E Bl
ARdd 2dd Ai7e #d 2EH FY& FEIEF AHEE JAYsaa
3
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Az IuUe 7lsHd S3F

A 1d U] A% 85
HMFaME F5dte H2E8 78 F3 v HE dnshr] flsle FRAIAN THAF
10d % <¢t(Decade of the Brain)y, 2 A H 2w Eg W INIH A= 20043l 4174 343
A -9 AR (Blueprint for Neuroscience Research)ZE2 13 n|ZHA A7} G549 A
A HAZ dF Z2 3W(NIMH Treatment Development Initiative)2 &<+dte] =28 #
H FAARY, ¥ GA37IEAE, AYsERdNE, HA8 XE/E ALL JF 9
i s

AEME 9 A7](Century of the Brain); AXE A& ¥ Z7|AFAE 9 X
24 Ao =714 q9FE FAFHaL AF

1. Azke] gzstolu/sHA&d AAUZ 2 A 44X 54

gAY Ux4 =94 HE8A ADPDE BE WHoz A7H ek SN ofA
HA AW wAsdel ¥BAs] 1 AAUE L B H9AE FARE AT A
4oz QY Fo Yo, 1 47 e odd 395 TR

7} gzstoly| wAYE 2 Wl FHEAA T4
(1) Ag= mp-$2d A presenilinl (PS1), presenilin2(PS2)e] ADH <l 4 FA 2
g B 3498199, Lee 5, J Neurosci.)

(2) AD 342 AH-$ amyloid precursor protein(APP)e] B-secretasee] <3 &7}
2 PS13 PS28 subunit# XY Q= y-secretased 93] F3=of, &3
AEo] Axed =AHo uyEcia B 189 S(2002, Hardy, Science. ; 2002,
Wilsons, Nat Neurosci.)

(3) APP, PS1, PS2E& 433838l51 Slv AR WA e Sddeld s ¢x=3)
o7} fitEthy B 1 E)S(2004, Selkoe, Nat Cell Biol.)

(4) A FHA7 G238t ¢ A e ofFE AA H2E S A7 73
At H @A F oldZolm o=Vt FHH HAFRAL FA, o Hix
Aol Ro FHA(=UA AFAMS wEE oldRol: Af AT Ao &=
sto]m ¥l & fddts FHUALE dHF T oy olERo=E HEo|=rt Eeh3m
E g FEle A2Fser sted AY AL AFAAAA AHst 4o
Uz grol dzdtolrde] dElR] Fth AN/ FHEE ALEe Az
HolA old=ol= Heolmet F&ol2e AUYFTZE EAFEAAN TS
ol 7IWto = F o AYTRE E43 oldRol=E HE =S FHo)2 g HAY
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# Fv olv|:x4le] Q13 BEvE A4S HEWS(2015, Kim 5, Angew
Chem Int Ed En)

Y. 7+ dAYE £ 34 {43 54
(1) PD 8x9] 7= 2 FHA E4& o] 439 Parkin gened] 8 EA¥ol7l F
WA 7o d¥ st PDSF #4d 25 9321998, Kitada 5, Nature.)

(2) PDE =934 N7Ae E33 Lewy bodydlz ¢l dwlad &£ Eo] gAY
=1, ubiquitin proteasome system(UPS)3} chaperoneo] PDg} #A#Ho] &2
A A3 -8(2002, Auluck 5, Science)

(3) PD #Ate] gAA4lA PARK62Z €A chromosome 1p369] #FHHE £4
3 A3 PINKI(PTEN-induced kinase 1)¢|A¢] Ed®¥e|7} PARK6S} ##
Aotz #elslg o, o] AL missense mutation® nonsense mutation®. 2 }E}
vtz 2asgch. 53 PINKIL rEEZ=gold fXsla glem o FAR
of EdWol7} A cellular stressel]l 3t WA= F71L vy rEEC
Zlole} PDE ##E Aol w3 RS (2004, Valentes, Science)

2. AAFAN gzsoln/sey LAFE Y

AD/PD #d 47 AESFEU AFAE 959 d704%E ADFD Rdrt$28 5
3 2854 49 2 9Nl Agse ATEAA DB H&—’.‘—ﬂl N ol%oiA st gk, ol
9] Agol AAHCZ Hgahr) AHAE ALFES do] AYRIFERL o848 3
He) wirld A7, Ade mv 2 Ay 47 5oz 12017:101:614 AD/PD
=249 A FREAUS A9 AAFIYe2 e ),1‘”—4' 2 ANEEH B
g Z2udzie] Az A J44E Al T8 AHAE o} = olEel Ak
AEw7HA Bid Sle B Ay 713 4 daie 4% °Pﬂ1°ﬂ A skl &

7t FE FYL o]l £33 d=sloln/A <Y 2d A4
(1) lipopolysaccharideg ¥ ¢} Ao F¢ste] AR HE Wiz o, o 2
< AAHoE HF3Z o] o, fd WA #HE BRE Ao ?iﬂﬂﬂ
o A ol B FE9 wWHe $Ado] &H3 FUHYUA grie ©H
91 8-(1998, Hauss Wegrzyniak &, Brain Res.)

(2) Tau®] HEBZE 757 A8 APPRANS Fo HoN FE2 AP IAE
< B6/P30IL tau FZAE 7jA9 H=2 FAsAT. FUFE HlE ofd=Zo|=g
AHE AAHFAAY HletoPdBe|=7r EF tau AAAMFA HUE #2FS
53133 £-(2007, Balmont &, Am J Pathol.)

(3) 6-hydroxydopamine(6-OHDA) / MPTP (1 - Methyl - 4 - phenyl - 1,236 -
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tertahydropyridine)®] #9422 PD XdE& 4§, MPTPE FHY% Zdd
‘:"El 6-OHDAE FY3 RdEE9 lesione H7F93<¢ AA &42 264

34 Ee SR f2d 2L FHA9F 5 AA:(2010, Conceicao F,
J Vis Exp.)

1. Microinjection ©] &3 d=z3dlolv/szl<y wd P4t
(1) pronuclear injections %3 AlE 2] mutant APP gene¢] 2ddE FEAAE H
2 A3, 28y NFT, Paired helical filaments(PHF)7} 845 A] &o
¥, o]g§ o)lfE& ol &EA UA ¥5(2003, Jankowsky %, J Neuropathol
Exp Neurol.)

(2) Parkin gene?] & 3 F9E targetingste] Parkin Knockout miceE 433
t}. =57 ZA3 nigrostriatum® 7]%9] parkin®] &S 93 R AdolH
parkin®] #Fe]A] nigral neurong] AEo| BAHd &L = AL o
A& B89 2-(2003, Goldbergs, J Biol Chem.)

(3) PINK 1 —/- €] miceE A4 F oA PINK1 84 MEZEg}e] 7
THe AR LS 99t o€ B, TH7FY PINKI geneo] ¥ EFLEg o}
9] 7% F83 2Eg 2 dE3le HE A4S dvte AE RAIIE
(2008, Gautier 5, PNAS)

(4) Human PSMI146V, human APPSWE, human tauP301L¢] SHElE& A triple
transgenic miceE A4S H T ofERo|= FEEtA o= O E FAAF A
A BAELA Egte Neurofibrillary tangle-like pathology?t @A Hom, ¢17}F
o] AD dH9 NFREH o) f1X9 Fd AANA vehdg w9y, 73 A4
Agtdor f43 FTE 2dolzmt HuP(2008 Mastrangelo &, BMC
Neurosci.)

(5) PDAPP mouse model& &0l F A¢Y APP minigenes A= 7HAe]H,
o) MF REo| AZEA HEHo Y dvul R4 Rus A3 FaHo
AT 2 ol AL AR £ 7] A AL FRE #wEAEH] Wi, &
Aty Aoz A RAoZ FHH ADS #HE ATE Y7 dE g
2271 918(2008. Wahrle 5, J Clin Invest.)

(6) APP/PS1/Taud] E9d¥o|8 L A Triple transgenic miceE A48t NTF
7} BAEEE2 ADEd o 7R T A 7] We &d gl 9le] A
£x7l tvE EAHo BarHYS (2008, Bertoni-Freddari %, Rejuvenation
Res.)

(7) Parkin deficiency?} %% miced] AAt3le], F718: =99 HEe] 244
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parkin®] ¥ol g9l2" nigrostriatal?] 217 pathwayol ASA Al ¥l F
ke E"ﬂ Hol 9L ¥FH2(2009, Kitada 5, J Neurochem.)

(8) PDAA dAo= fA=HTE ¥HARAAQ, parkin, DJ-1, PINK18] 37X & E5F
EZ43A 7 miceREE A4EIAT HE A7 €9 FEAA HE2d =949
F9] A9 AR2 AdAE99 tshido] e S, substantia nigra 4174 Al
¥9 H3e vehtx 29Ee(2009, Kitada %, ] Neurochem)

(9) HZele Parkin® PINK #AA 7|59 A@dAd @Az Av7t &3,
Parkin knockout mice modelelA &} Zo] PD$} #HEE toxine]l =FAIZ] rat
modeldl A &3], ¥ &34 PINKS A4 F7t9 A parkin aggregate?t
Ehit, PINK1# parkin®] Lewy body dAel T8¢ H¥L F& v3-3(2010,
Um %, Biochem Biophys Res Commun.)

3. AR F4 AD/PD =9 52 A%
MR RN AD/PD HEE A5l AVATE APRT Lo}, A ARH FAH
BH F4 YYPEL HAFA Xdn gk wed olHe BAE FEHI 9]
MAAFIMNE ADPD 28 B2 A4sT gov, 2R 1 A7 FEs A
g9z g FAF Fude] AT AFL obefY) B2 2

(1) Q17k8 APP w3AE ALHAA 2ug s o]&F AD ZdE2 Aisiiv. 2
I Zate|ol EelA W AAAQ WEel H 9 Kenyon cellol A HaAYH w3
8] ofEEolE  plaquedt fFAME AAIE 3 Eo] A HUF(2004,
lijima-Ando 5, PLos One.)

(2) 5A40°] 31¥ beta amyloid peptide® HHAIA AD Ed Z3IE P4eH,
FAAG =9 4AFc] HEAAG WHIE BYon, AF mAo] ApA gho}
2% 71%° AsEHE, 374 71980 &AHJen o] FelAle T4 AD
o] st FFP L HHS(2004, Crowther 5, Curr Opin Pharmacol.)

(3) 232 E o|43d PD AF 2d FES FAFHA AFE a-synuclein®t F 7

EdWoe] FOoR(A30P, ASIT)S A3t = 2FA KA FHeE

WEE fdstAlE goeu AA Al717F H3AE W tyrosine hydroxylase®]
dojtom, AL FAFSHA lewy bodydt 22 3o dojyy, &5

= #25214(2000, Feany %, Nature)

rl—}-.&tiz%}l'

4ol
—‘5?_‘—’8*

N

]
(4) 238]o A Parkin gene®] 7|5 &4-& fosty PD A8 43S AN G. 2

3 zsole A4 &4d g AREY Fols dAe) ®AY wHA.
Az} Aol we $F JFNAE "4 Wt Uehgn, 1 72 9

_16_



ol MEEEdole Ve 49 Y 2FTFH u|AyAo] FHFEHU-(2003,
Greene 5, PNAS; 2004, Pesah %, Development)

®) Z=HE o]&3td Pinkl HHA7} Parking REHoE A5 EFESY
mitochondira®] function® #AYUO= AS B3 WAt =32 PINKLY A}
AE AAR 23, 7R £, :L°—’-5-7—‘]—4 AL EH3E, uEE=Fol YH
ol A& It AEH AEHAE EFE o2 2EGA g 9F4Es F
7}t v EZEgole V5L &_é?‘s}{ftﬂ 21°o] A pinkl-parkin®] &2 PD
o] yole FFAH WHUE Ruds (2006, Clark 5, Nature)

(6) AL FE HAd=Z dxstoluet FAIFE FA4E Yehls =% A WA
g ol &% dvk= IAYH3 vk NFEHF plaque?d) FAI NFT ¥ Filament
9] FAo] dxsdolm AW FAH FdsFoy AFFE REd= AHEE7] 9
A= dF Aate] Doty AAFAEEHQ FAYA R LAy fE 4
HE5E rd2e 48K 422008, Rosen 5, J Comp Neurol.)

(7) Ed2elE0] THT 4o]E TELL E7E 58 RYZ AL34 Hgeldz
olx9] FHo] &utetA vEltE AL ERIEHATY. e SHLHE Ao W
Hol XESZA gt Higold2ol=9] A FAL Al wet 254 WA
o7} qlo] AP FEE A3 FEH7|d= FEH7F AS(2008, Sparks &, ]
Alzheimers Dis.)
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A33d+sd s 2 d4

AlZADJ1FAAEAS $3 A< 28 2dA9 A% 4
As

1. A4 DJ-1(bDJ-1)F4A7 L@ H= B4 A4
7} hDJ-1 FAA7 IdS@dH = AxF 75
(1) DJ-1 FAAH EANE &7 93] AHe] DJ-1 F7AAE 7132 HEZuto]

2 WEHE 53 o8 HAXFA transfectionA ] F HERnlo]HAE A4t
gtgrt. HEZHlo|BAE A9 ol RolAEd TAXZ F FH BEAHS
ol B 7] 98] Fluorescence Activated Cell Sorting (FACS) 24%¥-& 339}
I Z3 97% ole] wpelgAE AL UFE & 4 AU oFEF AFE 4
DJ-1¢] e wiel MfolAEdA dHdL FHAF=AE Lol s 4
28 Eg(Western blot)& 3% 43, A9 hDJ-1¢] HAHo=z wFHET
Adrte AL FIFE T IS

Flag
\

N l,-l'-. "..
— Control CFFs #ﬂs?
- GFP CFFs g

g
l
t
g

a9 2. A9 vjold frolA XS did HERuoE 29 1Y F&2A5 D]-1 @d 9
4dPE &9



1}. hDJ 1 #FAA7} RS AXE ol E3to EAA A3t
(1) o)A wEolz AEFF o] &3l 4179 BAFE AAste] F 5vtEe] Ui
Bo| o] G 2 F 1ntEst dAldd AE st A 107t Heolks

— et -
e

a9 3. 94 479339 =39 A AH o iR 374 EAA()Y EF

(2) EAZAAA nDJ-1¢ @9¥2 IdFS BAY A dzds TIHHA =
hDJ-1¢] 2448 EAAdME Ad3es $EE U3+

Actin o e S —

a% 4. FA ¥ A hDJ-1 d¥d 2d §2l

(3) hDJ-1°] 7 ¢ chromosome “el integration® X& dA3}7] 93 inverse PCR
2 8% ZHF lag tagged hDJ-1¢] ¥ 5 vl chromosome 2%, 99, 11¥1(2
d), 26W 9] integration E o1 ¢SS UL

A 3 .
" =
&t <L

kb —

1kb —=

C
50,667 K 50,674K
Chro 4] I 1 L I L L | 5

3
(6Lo74K) "~ | 50,668 50,669 50,670 50,671 50,672 50,673 1

1% 5 Mapping for integrated ADJ-1 gene



2. hDJ-1 448 BA79 P53 &4

7}. Wendy Volhard Puppy Aptitude Test® 28 %53z 24 Az, social
attraction, following, restraint, social dominance, elevation dominance® < 434
£ RAFEE ARA= DI-1 8448 B4 dvtd e Aol vEtA] e
U, EA € 3o oid §8-E& R FEE retrieving, touch sensitivity, sound
sensitivity, sight sensitivity, stability S5 oA = H A A3 EA AR durdd ot
Aol g ]l & 4 gded, 53DJ-1 FFAE EAMAAA touch, sound, sight
sensitivity test oA ¥k-go] et S# F AU E @& & 4 U gukHEe] B
g HEE F3 A4F & A4 5& AWse P4 A F-go] durdd v F=F
g AS Y F UMS

6 .

°

i 4 ]
=G uTe

: | mgoets il | i w Cont1
Cont? ® Cont2

| I | . | | | | |

aeaction Foawny Restraire somin Elovation Retrieving Touch seand sight stability

19 6. Wendy Volhard’ Puppy Aptitude H2E

1,

Hojd A 7THEARYH depression(-$-&)Fdo] HEHT ws F2oiH FEo
g0 HAY FZE 84 RFon fE F Hx @i sy S50 28
B 7 Y 23 A S 4 34 quEE FRASA 2da ey H 7t
AL P& 8 A EF (knuckling) A €Az T2 A FAF

M we {r

-

. 10m ANA Hol® T3 #UAPS W AL 32 FPeE Ae ¥ 5 99
o1} e AYhE 172 AroH 29 FPAA 9L AAFALANE £F8
18 Zoz o5ate] HolA o 10cmAE AN H& Bt AoIRE
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a9 8. 945 ud dAHs| doje: DI-1 %Qﬂ?} -“-2117“—4 LR

2}, o] 2@ depression Fde] 78 AL FAEHTIZF A BEF dukAdd 2L stabledt
AEE Eolter stable AHl7l 159AE FAHUJYG 28l 9A] depression A
Bl7} 109 RS t}7) stable AE7F 119 A% FAEH7E HEEHS

3. hDJ-1 34AE EAAN AAAG F<

7l FEAYR BA) MY ARE AFetS AFFAE T3 Hod AR &AM AlE
o Dj-1 FAA7 AAAGe] HAEAE ey fAs & AEE=9 genomic
DNAE F%3% % PCR& —rsaa}%lvr 2 43, Controldl A& 1S A3 YR
PCR setoll A $%d ZAE A& 4 o, 8248 Ex) A 1 AHEE R
T AHge] DJ-1 f3HAE HAZ ddE AE 80 5 dUS

Conlrel TG Lillermale 1 Lilltermale 2

1 2 3 1 P 3 1 2 3 1 2 3

946 bp
647 bp

507 bp

a9 9. F41F EA A9 AHAdD 8§

4. 9394 B4 S 8 A4A4 Ad4AE &4 2l
7}. 3T MRI(%2%& 7T MRDZ o] &% 3 MRI 94 d+
(1) 3T =+ 7T MRI(research prototype) (Magnetom: Siemens, Erlagen Germany)
£ ©]43}9 two-dimensional gradient echo(GRE) 7|22 dWtAF Ay
79 HFGAE 8955+
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2 10. 3T MRIE o|&@ 3 MRI 94 %el
JeAES AALAAS)

() Y0 FS = cerebral ventricled] 277t W2E W, ARRAAY 7
& B4 A7) BES BASRAT, ol Aue Sl 24 HAE

1}, 18F FDG PET scan (HRRT)E o|£% M PET 944 dF
(1) High resolution research tomography(HRRT)-PET(Siemens Medical Systems
and CTI, Inc)& °]8-3le dAviAs} d#ARdAHS] H 18F-FDG PET 94& #
BEES

¥ 11. 18F-FP-CIT FET 44
dvrA(A)s d@2QA(B, C)

(2) A§2 LA A=A A #hA A FP-CIT uptakeE ERor, F¢ M=A 2
7= GE-E FUA8AT. ot = Fu|g oj4g HoFErh e YukA
£ A=zA9 ar7) Ve FAsHS
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A2 A G FHAAE A4S d=8o|v AF A9 A4t

1. ¢=3}o]9 mutant APP (swedish type, APPswe)7l @3 == HEF F=

7h, @z3to|m Wy #EE APPswe 87 AE A ulolr 2¥EHE FEY3IAT
o] WEE o]g3te] 7] "o} AfolMEFo] FAAFF, blasticidine FAAS o] &3}
o] APPswe 1327 dEHE AXFE AEs96 &

PCMV APPswe LS PSVA0 m—

29 12. APPswe #2471 4519 Aol 29 2 E

2. APPswe?} @S = AXE o) &350 HA A4

7t AN AsdE dRE F5ete 3 ASAE AAS A, o] dRbe] A AEE
ANEFE FYstd A7|ASE T3 dAS AELdE 7. 89 dA= 35
A g4 F deEdA o4sis

v 39k ] giE e 28709 AMEFE o]43te 1utle] dE s} st 4niE] o
BAMNE B NS

19 13. APPswe A A g B A7 =25 AA
Z: o] 2] 3593 (3714 dAd), §-: ol 4A7TdH(FASH AF AF)

I3 14. APPswe §dAAS BAA 4vid
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o} A4E adkE] F 3dkEs FHAAR HAACH 1dkEle L HAH Y-S genotyping
& B3 #HASAUch ole FFHFH, 3499, HHHH B4 F Hla 48] 7t

&

ol m

500
400
300

Control  #1 #2 #3

—

#4

Insert gene

19 15. Held APPswe #34 34 A% A genotyping A H

A3 A GO 498 24 2 A%

1. 71€4 24
<Hd71eH AR71&9 HAE>
AR = AT 24
E¥ Au]22) gA 9 RHE 5 AAH
AN 2 49I%A, 94T
7 o
A% 9 §% o w #el 9 Aa F8Y 43 oty
e i A85d A AU ¥4 | FEZQ/FAAF/ AT
B AR T AAE A AF4E 5 o

A A FAE

A

SAVE

Aretel A7

Hl

T+AREY 7T R 2@ &
W WA WFe] AtA FA

i - A0 = At 3
on, B3 x3o g H
a7 A8 B4

Nad +30] 49, 94 2
A7| Y] Fsatn, At

sz Bm 4o o

gEoty @ o AU WE WL 31;%%;}23;%%0} g5
#HE&o] golH

9| 37| 128 28

o] 714 500-1000%H4 B0-100%HY

7t GRHIGEEAA AT F9 Atge] HEP4Y 2@ 29 54 A Y4 AlER 924
2 9 ANZEAES ol &8d HPAY 2R A¥ ¥ d S EA5E &2 B2
go] H3 Z|E 7]& did] AEAe] B2 7]EolH, 7ES vEa) EF A B
o] Algte] HEAd ¥ 2 29 7|AH Folsie F49 ABA 4 WAYSE 7
W olg o] g R v, & Z1Ee ArH FAIE A HAUFES Ad A
F AR EoRA 7€ ARELUFE o] AdY R FHEH| e JoE Hey
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1,

9.

2.4
7t.

3 OE #4A Pﬂsi’r Hagded o 28 4 £33 FFET oh Ax Wyl A
HEHE FEo] o ¢4l sl HA Y, Al FA #E e 71 B
A &3 7le 74 B DACAM AEstEE PR 7] e FAA] dox
i

a8y A3AIL B 71&S mwslazl @ o, 4 9o EFJas F AdEE 9GS
o A7 s RS WESD vz #d

44 &4
LT

(D) Azd99 24

<&49539 As>

"i}—‘—i'.- W& H]

R

E4HS(E49Y) 10-2013-0085609(2013.07.19.)
%% (55 10-1433049(2014.08.18.)
552A4E9) | ddsaysusg
e AZZA 71%E 048 H0&% 7 5REd
2ael B3 % o)) Ay
A998 29 5

E£71(ANEA) | 2033 78 199

(2)

(3)

.
(1)

WM S5 10-2013-0085609= N AWE 19] 4AAE E9ist] FAALD )
o #AT AANE AYHAR PR gom, ol FAl AL EAY F42
A e HALE e A FHU BF ANNE P rsn e

HA AERAN BAE Ad 474 =94 TE 2d AN 714L BA A4S
dEtolds dee] SQsE A, dEZHolHs YHE 045t FEAEE
FAARNAE WA, FAABY ATE BANZ SAD £Yete] BAY 57
&g ARSE oA, BAE FRBL YR oAt GAE THS, o= B
=39 ATHe 94 Ago] ARHom BAHYe] Hale FPHN} Fz
w59 F Q& PRe| AYn By

A4 A9y
71E A7 HYY 23 29 FE YA YF 2dE F2 ALEsigen, AE o
£ YLAE BA A AR NeINE BAed BA $A% L AEF 9E 4
& 71%e 97 N2 dh71E) fulstd B §8E @Yol ddddy we
g+ e
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o 344 7154

(1) 2 539 F7F2 AEHE 19 FARE dE=2rodx A Zdsts |4,
47 AEZvte|E A HEE o] &3, 9 wotdFolNZE FAATA = @A,
FEAEE wotdRolAEE BN AT st HAE RS A=

= B, 37 SAd sASS dEREd o4 dA T Zled A AFHA

29 ¥MEE xSt g0 A3AIF £ 58 E 2staz @ #, 4 949 5

82 T 48 E ¥R Y&y AFALAAN e 9AF WEsz At A

l

it

2. A9 AAA
1) A%9 k43 #FA 7154
(7h Y7ol HadA A utep Zo] =AM oW AYPrlek B 579
AZEA 71 o8 A0l A FERE R o9 AxPH'E AT 7=
GAE ANEA K gl FAE ZleE B E o E

h =@ 28 58 2% FAA )& 22 R FHe] Feldr] Wzel B
&9 $% B 7148 Angol dvkn Bwy. WA AUy 53
=39 Azle ARAL BT 2 5 e

2) 71 | U 74
(7hH & 71=9 718 @A & g, dzstolr 5 oE AP HIAH A A-H
T4z Az e E Axse A#E AU, £ B, 950 T =
TS A3 @ OE Ved 55 4% 371 A9 &8 JbeAde] 48 Ao
i FeE

3) At |84

b Ag F2 A AN 544 AHE GRITE FANN FEEIE 3
7} &ol3lA] ol AAYAY AAAYL HAHH o8 A7 = glojof & A
o, £ $E53E &4 A 54 24 F 458 & 9Fs9 ddd dAAA
7Hed J4AE Wz Jua BEHY, o & fdA, & £33 d@
FEHELE 38 F7F AEE HEEAHE AFAHE R FHAS FA THH

A L 7R + s AL=E ATy
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3. 434 £4

ApsE=d

2H Y NF =9y \
Mep AR nuE

TETIL
TIPS

B 71l AE 7Hed AL AdEEE AY, 2EFEEYE AF, A2 HY
4 d¥ R&D A3, CRO A1 & 23T + Yoy, (FHEE2 PFEL
d A FdE F HALR sia fle AeE A

rlo

4719 ZAF 43 gol 2 R HYAFo] W & ol
a

AFEL Hele A
1 AZY eae vad AR GA4A AFlE &

o,
T
249

201092 7oz A7 HYAH Hd@o] F48A T8t 3o F AATEI
10298 43033 gler, ol FAH ANaA A7/gd A AA AFAEC] &
A2 7heta YA 2o mE HEE AFEAE FERIDS Mdst= Aol T
Ao d7 2 A=A A 71 AA AFE 85} 33, B AGAE] olE
AL glo] HIMRE 7199 AR 7HsA S 33U R vEd

AZNF &% URODE HEse] AZAFY JE Z2A2 L FEALE o
gsuN Aze wdd g Ads 928 FEE A, MRE AFAY0] £
o gdel 9 F 98

. ORE Z1ENFY ARFE7E SUe] EF 4 53 FHE HI Yo 1FAE

g ozl & ¢ oy, dEsielr #H HBile AWE i FEL e
o] Bojt= A AEs AFE o8I AF AY AL FAFHo|ARn
' T A&

ubg-2of w3 AAt7|e] A3, w928 FE AHEIE 7Y Ee] FEE HolH

FAE 3 44 FFL 9HFA Xdvs AYe] Y& F Jdov, AE o] &RS
H 2358 A9 94 AYRIzre] @S W 8| gAZ o] o]Fo A & 9, AT



AL

o}, A

g AY5EL a7 474 € V190 7D Yol AAY s e

¢ B 7lde YAAR ATF 2D AR AREY 497 24 2 9
S4B, BEUA A7} 58 Fuskn ol ARAAT Aasl Ha Goa
wEY, FAE A3AAE ob UFE Ao Yey

AA TEED AP AFHe= JFsta Jx H8AYo| FUHI S Ewt
oluiz}, BrHAY 7ol 4T AEAHE Histzn A7) dEel AFAE e
A AAAU, 229 AZAE FE FHS5HY AR Ao 27HY Y R 2
A2 A4, $E R A AF A3 viEe] da g

4. 94 #4

7}

H},

(F)HEEL2 20139 HH o F Xl¢’-‘4°§- F& AT ARE ool 3oH,
o4 Al dAE o224 X3 FRE AYst R #v) AL oy AT,
Ak, 7% B 3o GFe] T AL wud

old mEqL glov 7le AAT FAH 1 ;,l oA, FAd4
71 g ZlegAd G2 AE 93] FEL

A}

7H =13

3 B A9Ae WANE A&dl B oA 4T B3, AT
xa AQgezA HAAH 100%7 AL E= AR Hobg Ax

HE
il ER

El
T

%l
ks

Eg #d A9 44 vEd FUA BE A%t 44 AAE Bol: A
olgste] A4 HYY Ave ABAL ATHY AN FY AR Fas
NG+ e

o

1€ 24 FWAA B
FBEY UFE F87T FES
e W D77t A Bge] gl

o, & 7l=o] AdEE HA AGIA T #E 4
1 2 A2 dAEHY, w2 T AAF v

T

RGN A1 438 ATEZE AF HAL AHctRm, AWFE 7 AW
=44 A dngol AFHolokalr] WEA AN o] 2 Az
o) 288 ALE Holu, AAEY B H2A FAAc) BHAH Frrt fol
Sz =S trel FFAVE EAY] Aol 44 oo B, AR %
2 uAR AFe 2EL 9o, 443 D Agsle] o2 go] 9L Ao R
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A4 3 Sa4Hdx 3 HEE0F 7[0=

A1d Ad4ALe By e

53 =R

DJ-159¢ w#HAzE S T8 A< 48 249 A4

¢d @ 0F FARE ALY d250y HF 2 A4
FAAE BT A4 d0] # R g

HEY 458 §8 AN Ad¥3A=E 284 HE 100%
A H A kAL R A A CRO W39 AHYd g 28 5
(FMGIE A R F44 24

(FHdEed AF 2449 &4

000000

A2 A AT7AL BARCE Jlo%
1. 34 - 343 54
7b. £714¢ 71E d3F4% € 4443
1) & 448 Foto =% e A& 7led F20EE 27|70 vpojentAE
9 AR S B3 FEAT FANS 9T b= 719H AdedAN H3e
W 27)13d F|EE HFALE ol A[SY 5 J& o= 7|UHE

. gd=3Flojujd gEY AARE A5A gFAAL D A3
(1) 28FHAAE Ad 48 =2d EA/N} ALGEGE gFE XEA AL A7
29 Aely 12 <13, AD/PD AYAPE I F Q& AFEIAFIAE A
UEANELE T3 2 FERAAS AN S A8 s 719E AHdA ol & hF
A3t Al9EE ¢ IS o= VdE

2) A+ =H= 43 o FEI ZlslEeHes Frksla e 4=dley A8
Al A 2 FFEARAE JHHE Aoz #Ed

. gzstolvig 3 A&y £r7AG 2 AFEF AS5A F7H9 A= RS
AAMs A AF A&
(1) AA7A vFoA dEE gzxsteln| AzAe v gAY FATARESY
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