—— LD T E
< S M r 9+ oK
- = ~
_ll_ e = 10 Wi m__wv
H < k40 o
Ko - o
A 2 =5
[ ™~
* & L
S- 1o =n <
o o<
_M._n ._oﬂ n mn

o

M

Hlo
~N

=

11-1543000-002895-01

JE=AtE SR AALY HI3K} 2

11-1543000
-002895-01

1

CURCT G

o
KFOH 300 3wl wWHHNMHT m

Ho il 3T Wi =< S e #0 N ofl

Ho w0 ki <1 3T Hio o+




H =

i

THEAAES AR As

E BIAE “AIEY dXA Af8Ed 54 7 AL AEETONLr]TE: 2016, 08,
25 ~ 2019. 08. 24) A 9] HFRIMNE AFFTUT.

2019. 10. 15.

TEIF7IEE ¢ (U ES (e 4 =5 4
HEAT7189 - Tadstn (A ©] 9 A

FHATHYA : L W @
geAT YA P 9 F

2ATARAGE) TE) S0 B FF AL we R1A AFe) F¢
gt




Hu A 8°FA

& & Al 2016.08.25.
HALFHE 816007-3 o A T B AT
- A T 7] 7+ ~2019.08.24
o9 AL A E7| &N EAA
AFAAEE
b H 7= AG A L AA
o] 3 A = M §l=)
AT A
MF A Abge] WX A H3nd B ) FEAAL ALY S
sl o} =. ) AR= =] ©
_ A = 26 - B 750,000;_51
oA 7L R 261 7k 250,000
A7) ] i
T . o Al: 1,000,000 Y
AT A A 2 8 4
Z AF7|7 Z: 26 A E-. 750,000
FHoaASLd | UHE: 26 | F AFNEH] L ®IZE 250,000
T CIR Al: 1,000,000
o7 gw
] ] 2
A& R A ZY) st w
= A= A7 #H:
= A& AT
A7 A A2 A}

2
-
=
i
o
e &
Lo

>
o of

At

EAATARAGE B S B

A, A2az2] 49 2L

s
oo




o A3t TF-7IEHHE

# PP NEF
. o . | BRI AP g axe o CEAE
T S g An qop | THE 73; ;ij AR A=
=278
s
71387 EEFAHARA 2" 5ES AFAAE-AH] H3)
g ATAE | A N werge | TUHA | FUA | wWam NTIS
TR gwm o mamy T THREY D gy ey magsy ssws
1. AsAFE E3] A PD 2d oA L3 EE= DI-19] 2| RuA Hay
2 7% 74 68
2. AgPAFoN A Aakd DI-1 FZAAS EAQe ZgsS 3 A
21X 70] el @ FAAS BAN FI3 y5 3l
3. A EAMY Tl Aakd FAAE DI-1 Y L3
3 &2l
4. AD W9l A FWo] ofdEol= AFA WA FHAA 2
A8d 2 #HEnto]g 2 HE AlxE P
5. CRISPR/Cas9& ©o]&3t DJ-1 Knock-Out M| =3 &9
6. M2 AXNZEA §3uts ALE 7 A A 2= A




A% A9 5B 29 AU Zo] W 7)de AT 2 A2A
Mol 71 WA HaAslolof & Fad Aol FUgHoR o
gael A A4 AW 2 wde] A wAd e vk A
AF D HAR TN Gzslolr/rle B WHe] Bd 9 F4
4 %o e b BANES 2 Yol B AFIHAE d2sho|H /5
ae Agudel 4ue ool AR AR, 2 i AL Sl

AAF 2l Hls) AE 7|Zhe] AW, A AR A H7UE

AY™, AbgEd w)g sste] @Fstd @Eo] foldta LA S %’“
A9 frotal ok Aol 7] wWolth. 53] e HU|E ZAE Bt
24 9 g ¢ UE AA/EE)s BA0l sbsde] AR UAA HAd A4S ®
Qo vz HET 4 9= Bdol Utk mekd B BAE F@ ol olop
% Q7o Bus st oo
1% AWuds PE4e A SERE A
2 wuEEe AEeHA T FEA W D WA AT
3. 847 dotnd 55 IgHES T3 Ve d 2 &8
4. AAE A EYd FE AU 24P 2 A 5A ] &
5. @5 =9 A AA =5
6. 7% A¥EA 5= A& 79 5
1. APAFE T3l A4HE FE 2D JfeA A== DI-19 &4
715 T
2. APATFoAA A4k DI-1 BAHE EANe SoiA4E T3 AAA
7501 Q?_] 5\-1 '5372 ks ET?QUHQ} ?—-_351} g5 e
N . 5 5 o
4, g=3stolu] Yyl {FAAR] AW ofd 2ol HFA T {-Hzt
2AeY ¥ dAEnto]H 2 MY A|2H 7=
5. CRISPR/Cas9= ©]&3% DJ-1 Knock-Out M ZF&H
6. ME AMNZEA §Fvt= MIEE 7 B4 A28 74
1. XA Jje Ao 2 Alefrfdte] WE AN 4 F AR
A el o] &
AT 2. GXA AAES] A 2 X s5AY] e &
843 3. X AES B 7AAT &8
(71t &) 4. AAA ASTFHe] AAE T3 #E5F dadrd Y A 2 ALY

2}

‘:'tsﬂ/\l = o5 Rslodl =20
‘I“ -— < ol oy [=) -
Bel e depis | Hud wma| deaMy | oo
(670 o) Het=d At =t
) o degenerative o Industrializion
05‘1—6“/‘10‘] Customized New medicine , Pre-clinical ,
} neurological of disease
(571 °lu) disease models| development , research ,
disease animal models




)

%t

Hr

1. A77hdaA e 7he

4. o\j?_%y/]__g] %—% 7;‘”3?_;]' Ig;

64

p
il
1
.ZU

—

Th

7kl A A

3

Ry

77138 AHA|



1. 7 MEHA ] e

@

re
-
HEOAN)
i1
Hl o

s

)
uo]—

L

A+ "a
1=z dgddH  dAuiasl= SEE® (Huntington's  disease)O|L} I}

(Parkinson’s disease, PD), & =35}0|H%¥ (Alzheimer's disease, AD) Z2
u

~

ry
Ll

Iy ©
et 4 Hm Of

rx
o\l

o
-

M Z 2 (neuronal degenerative disease)S0| DFoisitt o] 3hAL B vt
7S H Ao tiste] W EAIE Wi dow, XAERSES W

It DM E 22t QU

53] U Y=ESI0IHE ] osf 7|dE= =904 A
W 139 THHOoE A™HF 25%2| BIIES Holn
8 32 = AHFE 34%Y FIlst e 4
1= sjulty F71sked, 2005 8729 HolA 2008d
A 53 1909 A AZERY 587 A2
olgd% Am 5 wAA o=z 3 ARHEY FoH|
SH9} A Av AR AEF ZAE opr|H A v &

3l gz:slolm e} TS URAPAFe] HAAFA xS dEFQd
Ao g of7tA AW WAooy APS JAsAY A HA AR
AEf ool cHet AT st

U=
P'E
rir
N
)
z

o Lo
ol
o
Do
()
o
o
rf
[@p]
rEI
o
2
2 of
[\)
o
[e)
oo

3o £
2
J[m
ol
(@]
o

.

fu o

i
ol
)

8=)
et
do & £
A
N
S
e
e
ol

=2
ol fr &

w

2

oo

=

2o

o

b

iy

2,

in

2

\]
rf
olN
N
QL
ot 2
o
o

i
= = foC

N
m -
w [
S
X
=2
B £
=
ol
ol
rr
EO O o o
ir orr o

ol
kd
J

)

>
>
e 2
fU o
e,

0
I
o

=T

3
)
ri
10

}S(ataxia)= -2yt H 393t 2w A7 Utk e
ol F7tsta v AA otk HZ mmolAE ataxiaZd & A
e AR A Aol A Y o] o] HFWE FEIHE =Yoo=
National ataxia foundationS AE!Sl0{ R el X=ZX| S & UF =
7t 87Xl %22 7Y FEo|T.

olglgt ¥ x Eslal MMX} |2H7F sHo] &

g
g5 XA Qo] o] FFANE AFED =9 /o] AlFsiH.

Mo
o re
i
P
loh

N
=
I b

U
)
I
ﬂN
2

>
4I
I8
_O'E
2
[k}
0x
10
o
re
H
>



7F EEHET @A AMEEHI e FH3PAAAE 2l AL FE A FAA
HEA S & FHog AFsAY EA receptorE knockoutd & A F skl Qo
HESsHy BEO0 O £UO| H2 OIR20M R WS J|Cfst7|dls o2
HO| B2 0| Atalo)tt.

@ OrR20Me nZls RUSE 7o SHAIAE ; AFAdAY A& 28 2 A4
25 A dAA =i Had Al ANEH L VMRS o838 S
H AF=Z BS|Z early-onset FHAS Parkin, Pinkl, DJ-1S0 2|s] RLE ] &
HA Aok AHA = ool FRAAEY Zweolv ¥ #H wWAUZFY AT A
A & A% mdo] o] gHo] gty ey MFo| nzlE AE ZUME AIERES

OlAIM LIEILIE 2 S&S0] 5580] LIEILIX] 22%20 knockoutE Al7|X| 22

Mg 5iole W= st 0[S HE £ UMCL oA =AH
=< AFACNAM ARE A dF= A e T WAYEFS AEoly A8
Nl FAE HEioh

@ At 2083 F21A4 AD ¥ ## A (Amyloid precursor protein (APP), b-secretase,
)£ W3l oA Arl= FAE in vivo leveldl A siAsta, ADZHE <Qlale]

To

Z 2 #d @A in vivool 4

o] 7% ATE ADATY = 580 Hof gtk 3
Ak obx71A HHe s

SEIE|A 20} ADZHE AN OM

=
2HEO0| 27155t AF, TCHAI2F

x
2
Ju
ol
Mo

bl
ik
o
e
=

Jp
0
Joi U
rek
12
Fok

=
in vivo H7ldt¥o| =gl o
L

& >
K]
i
K
%0
O

2

@ ATM H& OI2E HESIH J|s2
SEMN2| SHHMO| LIEHCE <13 &
Eo] AIMZAE vh-2olA &= YERUA &2 Zolth o]y F 3 F <l
o] Az (dyssynergia), ¢J=z<l 3 5
(intention tremor), A &FREARZ}E-2] 7+4 (diminution of deep reflexes), &

TESS (apraxia)e Z et 29 A3 (hypotonia)2t &<HA4178 9

e 542 423 HE9 W3 5o Ut 953 P55 st &

+ oldd FHIAH PFE2 vk BHE B Al A7

A gygo] adT

© Ataxia 2Y OA7} vj= FollA /NWEEJAAT AR o2 e FH A
< Uetfo] &0 [T Z510] =7| HlAtst7{LL S4H0] LIEILEX] 220f Of
o] gtAlE HEHAT

AL
1%
_O'E
Kl
P |
_O'E
rr
re
=l
M
30
N
rr
P-E
-

N
-3
R
v
o
i

—
™
o2

S ox
23
o,
A

M ot

2 o\ nA
o ]

o
o }1
(RS- |

o 52
2L e of o & rl oft o

off
o
and
Rl

ot
R
o=
N
rr
O
RN}
el
o
0
N

oo
9{_4
(]
rEL

ol ox N

£,
oo o
O

» e ol
off £ rlr
e
[

40
|>
kA
2 ox

o 71E AgEds a4 Ad FERY

O & dFddAe Az AW AFe 1o 7k 2do] # F Qe e dAeE st
Zb sh=d, +83 EAY 7€ dAE FEL F e oFHS AFd F=oh v
NIHZA S A e AEF 200 o1zta 3fsis Yol JI1E B2 SEEM ozt &
W ooy o|2& £ U= FHXIIF 3677H=, 93742 =HXILF 1867491 m2k0|e} H|m

ol7} =it



F71 sty ooF Y A RdEsER d4do] FFHL de FEolth AR
T T Foks 3 tofste] I3t doe] A EokE AW € & Aoy 5
A AR =A% AIZskA Eole A4EE 95 2 HAE Tl ML Eud
I AN RS FAN & g e T2 A7 E 5 e Ao

© T} HIIIE R YEME J|£S 012510 AlR2| EHWY H|XE DHUIES NSIE
ol JHoIM =H 7|2 HEsto] Makstua 3ty 53], HAS dd mde YA
Ao A& FARE S HolA & Mol Hste, B3 4HAS dd f44 A7,
FAAS NE AAE 5A 7lee Tt Aidsia elzka fALe EH¥M x| ZE Y
2 WSS EMsio] lAxZE THEAM2| 8 JISHE 2450, Aryde &
23t WHIIM 2 27| AT et X222 st Aok

@ MIA 7= AAZ 7 AL CRO B #d A74 SolAl Al & As A=
gAdstarzt st ol A AAE e HAAEA AEe] e HHudoer
Zhgste] EFode FEd AoE e

webA] B ogAe] Exs fXA HEJ|IE ¥ HAME J|lss 0|23t &
(Alzheimer‘s disease, AD)¥ #}z1<"(Parkinson‘s disease, PD), W
(Ataxia) 5o HE2Y =X|7 MM =H o, FEE Fend SE AIYSIE o] F

el

12, AF7NEe] Bay
7 AR ARe] Ao BaA
(D ABABe 2EE Jagy A7 8

w39l

=
© #=je) 7 2 W ddE

sl wF T FPE AIRE AFZE 5 gl
BAlolH, Al B2 AL A BANM Holuh o] M stEe] 13} 8
B FOE A ANFAN BAZ 0% RAHD Yok Gt 654 oY =9 9l

A
T AP FAHIE 20009 7.2%E olu] mE3IAE o) ZEtg o, 2011¢ 11L1%E
i d 2E3E F7F FAS Hola ot ¥o g 201930= 14.0%0 o228 1HAS 2
Qo] ojo] 20264 20.8%2 Xl =TEAISI} E ZHez MUHAT (BAEZ
5, 2013). 55 1Estet i =20 AT AN FHES AS ASSI0] #xie
£ 20124 2F 548F H (9.2%)0IAM 2030 0= 2 1278 M (10.0%), 2050H 0=
2718 o (15.1%)22 of 204in0ict of 264 FIIE USSR FiAT (BAEAH,
2013d). Esto] w2 =914 A FUhe o 5H A& o R AAEC, A
ZREF F 284 E 201088 oF 43%Y (65M O] A=l oF 14=l)ol A 2020 54%Y,
20403 108=4, 2050 d o= ¢F 129%¢ o2 Z713 Ao g oAdr) (A ad T,
2005). o]# 3t FA wH3F} =21 o FH] Fyto] tiulEte, 1A v F7hA
Ao AAA, FF4 Tt A3 s

@ olE% Au 5 904 Aoz 3 AFRI FoH7} 30%0] SHstE 5 =919
gH|e} A A AA ARS A BAZ of7|H A Ao 53 dixA HPA HAAA
3l g=slolm el IIEH e AujAe] HAAAEZL] HAHFQ] AHEZ WAYE=



dgow op7tx] Aol WAoly N3 AAlsAY ZX|F ] A= WHOo| fi=

X

® #44 dWe yrEe fuAe] Ao As) VoL WA EE Fa Fo
Aol AQlste] BASEE A% fAAd @ MEABADHY Fo| 2 B
At BAS Folstel tA B4 44 EE AT AogosA NRARE o
S % Uk wEA B AFE 55 fAde] AP g AEAE ATHYL AT
Fohd Aleppwe] Eeg S EdHOR FYAY o FRDL

(2 ¥4z AYEd T2 oA

=
O HPgAdge A5 7HAdTE A AYrdEs gFE A
U, 5= dgrde g S0l Arglx
2

2 2

S
32 ol

2 8o

@ &=3}o]

o

=
[0
[=]1]
-
L=
a
=
)

HY MH(RWSSHY

N
N
=4
o
o
A
N
olr
&
=
it
o
oo
e
i
ot T o
ol
me a X rr

5
ﬁ

il
2,
lo
=
i
2
rlu
o

jur]
I
N
i
mgl;
¥
X0,

o ©

)

o o
o
o,
wa
2
o

MNAY =222 F0i=E ZHolzt 7|cH
H

Metsts 20| @ J|He| o ¥ KZH Mol Tk

o
=
1):3
re
om -4
1
o M

rx
gg
& 0
o
m_(‘)lJ
o o ME Mo

©

- - R (VRS Y= A
o
o
A
=
In
o

ko Mo
r
=1
2
o
T
Al
=
fo
o~
o
fru
o
V)
r
ot
X
o
Jo
™
>
e
o~
ol
r
i

i
g O
i)
fo
)
=)
N
(o
ox
2
%0,
T

i)

O 4r 18 =
z
[0 mn
=4
°
*d

ox
r>~
i,
A |
rd 0
o
il
Lo
W
2
=
e
-y
Ho
oo I
ol
)
e
ofo
i
4

HEPr N FHUAZASEE WA= RO| LB THY A7 A N=ENY
O Y THY HY=O{OF 2 afr|

é J NED ZR0IE QTS (3487) 2 NNID BRES

o
ro
g

Wer

08

{ ) 2ro0pymme nug 1SS ol

{ ) siswoiz g0l /2S5 2o w s

) 2™ 2NL SN Y 2= s

ol

02
2]

e

uoge Ny

]

s




4. 5744 A7AY Bay
D) FFEAY = e 2d "o

© 99 FUS AFAT)A BEo] HAF L uAAFoIA ] ADPDEDE Aol W
9 4 A2 ofd s BAHS 23 9o B ATIAE F2stoln/n)

ABmA] A4S g5tel NS Mtk 1 ol F2 At AE HXF =l
IE 1o) AR, AW FAR AA IS AE, A oS A%

& 3ol 97 WFoluk

£57)% B0l Jbdte] Agel ¥
A

o do
10
N ‘lo
i)
N
L
=
]
o
v
g
e
ok
N
2
Lo
:Ll
ﬁ

o

Solet FEdow AN 4
ong FrHoRE o Hof 7]&L xm A TEe TS AEH AUe
]

>

(
==

- "= Vlagen Petssﬂr A3 rg =
- DI-1 8@ AxF 9 A& o] AZFE o] &3 DI-1

PD = AjelA FU@ERE D 7% B4

4 w345 Ne w3 - )% dpeld 2ed DIl A W 23 Ago o
EIE
D1 RAAS Bagel A J}l HAAS EAN AN S AL wrjste] o) A

A
e o - AxE FHEAS A
eV

o BUHHS 9 YEH 24
Fol 4 DIl BAMS 99 30 A A F dAAF BANY G Y B
4 1 9 Welsty A% o Mo ¥ Gy BY

- EAWolg APP FA ~3Eld 2 9HE AlxE 5
3l vector A 2~El

=
CRISPR/CAS 9& ©]&%t PD #®|- DJ-1 @i a S A4kl PARK-7 §37+9] A& F &




=] AN ks

Az 24 - 7]1&d 1% PARK-7 A<} H]Iﬂ_ AT
A Z oSO ol asla] x
N A A2l A APdNA NEG FA-AZ FEFEHE S o83kl AA
I EA AA 3 gg Rz o]
- A Eddo|d APP A 2Ty @ wE A ~E
human mutant APP &@d3t= ME| T3
F I - WEE ©]&3t9 human mutant APP &dste= A=2F
}]]7(1—
_ ZZl'Oj = ST o qx vy dlE
sgs ErAEE olgw wag | oo = /% PDAD Pk e
) Yolx W &9
Az R wE e} Yol W 5 -
- 27IMES AR 23 2 & 9 P4 9 AAoA R
o Js AF .
gl
< Els #4
Az AEHolA BAZE A4k o 7 oy B o BglA =
9 B2 3 - DJ-1 ++ X]' é Xﬂﬂ] A H B AS
AR eEe wo@ A 2 5 5 5
- Z=ArO A ] k= 3 T
; aelAe] HEHH B 573S Holg Al7FA% mdjjo) oFE Fo & PFI
e

7H =13

el A BB AN

human mutant APP 23
%k %Xﬂ VA

e
ol
Ui
rlr
ot
)

T Al

H:l

human mutant APP FE o] &3 EA ) A4t

arkin Az ~238d3 I . - -
anq :[L;r } ok MEE) parkin @2 ~38d & Irpe wE L&

Nd=d T A74ESE 2dA- A4td AD @[S PD dobx /e A2 % =4
o 74 87k "o2A 9 FpsH Wt

Parkin 9t}2 EA| 7] A§AF

22hd %o =¥ Parkin Yol
7H Ay4E

Az o] &3t

B

JFI

ot
ot

EA 7N A4k

human mutant APP¢} PS-19] E3 AW EE o] &3}
o MEF 7%
APP & PS-17} wast= AD EA 7] A4+

- CRISPR/Cas9& ©]| &3l DJ-17} PINK1 Yol A<
25 Yo PDRE BA) A4 | oA AEF TE

- DJ-1 & PINK1 ©o]% Yo} EA7] YAk
A nd BA7)e diEHa AA|- Zldzdd ALk AAARolE AAZEe] WHAS Fa
= PD/AD homozygosity 2§4F

- AD/PD A2 AARQol| wE FHAe] xHd7|% It
AD/PD $37Ael 24715 9 |

- A = AE fRAY EAA/AYR s 19

_ _,_tj‘__lzq_o HﬂLO Oﬂ/d- 1—7@ E‘_Izq 1;;
PDJAD Zl7ie] 53 PDIAD 5dlde) = ¥lel 9ders %ok dse

ke R b e B DA T

11




2. A7 U8 R 23

<ALA|H-

AT e 2 A
28 249 79| i3 (F&

7 F Agish

- TEdd 3 dukele oA

X XE

2 =Y A

_Qi

AF O
U=

BAFNH - WO 2R

)
=

=

(e #=3Y

o7 3 duk BAfe AgstE 93

r°“
AN
Ry
e
ki

What is
Dog Cloning?

Ctbning a new companion
is fealth and safe
wwem oo (FYHCOEE

Tel 042.821.5T73
Fax 042.823.9754

9]

AR BE AHstE
AA 2 ne) 4YFA7IE Ao
Azte] Bajg ol Zlotst ALt

CEHBAN T AU 147 ($)30660
147, Daehwa-ro, Daedeck-gu, Daejean, Kores
Tel, 042) 821-5773 Fax, 042)823-9754
E-miail : mediclone@naver.com

Hixoz SustuRiAa | TSe e

A

HHEEEMY T UAY FHY = UFojm gaag
WA 2 A1B00t 0jHE BRAE U0\ L2 YUE
19 2ES Y § WASEY SHE ALK HUBE 38T
S HCH WHHY EME RHYCS FUN BRI FA
& 9o, HEBD WEEtN THHEZ K ATHE B B S

UL

HUUS D=, HUHHE OHE ME=FE kH
GHE D] Ko i M 2EE 4oOleo, 28 AT
ALI= AYME Qi HE ChAl of2iRs So= FoeA 3 ¢

HE B She A2 e YuHoin, s2t FUsy

2 WA 2TEE T B4 4 S0 G oY
‘t‘h-1\‘|9 EHY I FHY &+ RN CE WYY
OFMIHA S Weeel HENA o £ ULt

(R o) wyuAR oEHES WR{HE 5MA MY
SHEIA| G DEME HIEOS SuElLD MY BAY %
WE (RHORE ) YT HEEEAd g Eain 2ey
BHAE SO B AUCh EE ol HuREMuas
CHEW A Hud dYao] WHEE o Hziay
Cheat HEE 5 Uk

KIMIE S| A
(Genetic Preservation)

© A AHE Yo E P

® SEF THCHE D RS AITH A T

o EEEA poca Yuss (FooBRoS 2ok oz

® B 2 196 THM PR o

® 20 Y 7120 elai R 4R R T

® R e o e, SR 24T O ZYB MY R
BB 2A He(WE M ZAUEY B

ura 24 S
(Cloning a new Companion)

@ ©SFEY FUF FANW ARHY F =27
® S AR E RUs0 Ry 3y
® i3 20] o[y B0 FH Y= B

o MO R 2o o YR

® HEZ A 1 0y EAH QY e

» RHASE EYUSE na §F

SO e AE Yo WA B 2

LB C— S —
o a."ﬁ'ﬁ-':‘

v"‘?@"‘k‘ J

WREUNGE  ssmlweeny q""”' o

@ 20T AAH 44 E R oIgY

o 401 BY w=H 3T B (2010, 20071
ot Ay B=E 10%F Baf (2015, 2076
MR AE S B ®Y 5% 2016, 201T)
Y U= ¥ 3005 Hap $O S (2010 - 2017)

o HHE EAE B SR YA
] 10-1433049:8 10-2016-001 1714285

12




- AHEE S8 228 A

What is Dog
cloning??

Cloning a new companion
is health and safe

% mepl clene  (FIHICIEE
www.mediclone.co.kr 042.821.5773

mediclone@ naver.com




- AW B4 Al A9 T CROTEHES A% Az 74
A

- S VCES tdoR RARNE 9% R $E A

{ S e

T

l

/Znﬂ 1= 2@3}”“

l1=

/ CRO Business ",

e ]

=5E X 3385

o
{ f;EMGH » Preciseness

,..-" "-,,‘
/Medical Products:,
-"'I.. n

!

H{Ll==
Animal Cloning
+

Gene Editing

14



-l FERE T AEE £X 7

AlAl > HHZ|A

EHS] AMER B4 BRI

=
syt 2T BLEHCIRE 2HH SUAK & 27

9124 : 2017-01-24 17:39 / 7 : 2017-01-25 00:04 0006000

O|Zi3| 3|F0| OPHH B={Zd, ChA| EHO{ItEt

23 uivrer

20l 2 7|A

SCi% £ IS ELESEAOIA S0l BT EHAel £0| Soi HE 2o BA 61

2 [chs] s et we
M| Ao st o2t
73| AbEAF 3| =] Hied A o of B LiCh ZIOj32 =utk - A SZH7L o8 Sy
N1 PG AL 2| E0| 27401 E =L S RlR| 7L U] WA BjO{EICEH 2Rl SET =X {ﬁ Hof AL zou @
ABF kst 4= AFED HO|Q HI(HEIE =) leﬂ HC| S22 242 2F 11A] 0] 3|&9| = =
\/ - "
7L BERSIL HDsicE 2 Azl E = oo o = oL - BV (A 0] A Helpr
HAS EXsten 4230) 25 42 L 20108 A50| 2| 0|F £ HEY, EF|HZL M| : »[\_l;l_;{uﬁﬁ}g]eg_}-ﬂ,glg
HTHCE A W EF| A2 B2 273922 AL Eﬂohf‘:f. s
'“1 58y 0|42, "UX|H 1
L o 7l AL7| o)) b
)| BiEo] w7l S AFAS ojwo| HE T7HSICt 2 w4 T HE 201040 HKE 2, w [N Nl E2ISHA SR e

S0[E EFEAIRILL

(@man 19 74k 2017, 0L 254D

15



X7 Y| =

EH O STt

= SE3UL

j

g =Hs

zol ot

2

A Hicl2£0| Of

o}
=l

H 1f
201090 = Zoj2fL|ote| ME0| 20 HF

AH
(=

Ch. O[H0] M| Him

o
A

ro| Hie A SAl Al

x
o

]

M|Zi0lct. Of

B

=

W 293800

MH
0|
0
H
ol
g
©
BT
n
o]
£
[
o
e
<+
Ko
<H

H2CE 201048 & SA| mj

A
aro

o}

Hij 2ol 2

Ejoj B=0l=

Moz 8

H HAMEZE AFZZICL

ke
o2

7

3

(TYdH, 2017. 01. 257

16



- Y ZRE 93 EHo)lA /A (http://mkbio.plani.co.kr/html/korean/main.php)

>®< MEDICLONE SlAF2IH A AN 0|cjoj4lE]

SAHS

214]2] Bio-Tech At E =% 219

MEDICLONE

@< MEDICLONE SIAHATH ARl S 0|C|o{AlE| L

11

f S|AF 29l

21X17| Bio-Tech A[HiE £ 7|2 Mediclo

UCIZES RS R 7SS 9Pt 714 2 S87IAE JlE6io] HiS = 214 Bio-Tech AlchE HE S S| Hal
7hstiele] WEBlEIOR 2} ARIZINE ARIAIIE, OIS SolA 21Zi0|=u paiotaiol B2 JHolE S LeiolaLE
vicI 22| Bio-Techz|&#S0i2is o1tm, 7|&7AIeH eii27} 201871 Szt wisisle sl& 8 Bslgio] xigiuict

o peia-: MEDICLONE AL 7H Ardge e olcjojdi

SEATZ0F

1 7He] Sx7|Ecl 2iet MAILFIIES S8 o 2ol

® MM =H
TlEEpa

oA chxz
Lopfureist
QIZImsIPY S

ClEEelA e 22X
Copyright ©

17



%= MEDICLONE A AgEel Rl ojcjojuE

SATEEE

2HeIR| 7150 ofs

Y=< MEDICLONE BN Aot o1 7 a|CjofME|

L

B 5

22 HASO| M 22 Hi| 2ot 52 @ nsnsis

>®< MEDICLONE I | ARES i ojcjojHiE

18



- I @it Adse A2k HES Tkl ddes=EAe ¢
=]

E =4 9%
- SAR obd AgET HH 1€ BE I Qo] AANRE A% tE wdol &

Home Y Q832 DRIEE| ANE =X oW =

Dear lae,

| shared this information with our executive management and we discussed the opportunity a little further. It sounds like

your client wants to simply sell the model to us, and then we would be responsible for developing the market here and for

marketing these dogs. While this all seems very interesting, we are not in a position to make an offer at this time. We have

not received requests for these types of models from our current customers, and therefore, while we don't doubt there

would be interest, we don’t have enough knowledge or market information to determine demand or market value for these

transgenic dogs. We have in the past participated in contract breeding arrangements for disease models, where the

breeding and husbandry services are contracted to us. However, in these cases those who developed the model are still

responsible for also developing the market and promoting the model, and we only breed what they ask us to and bill them

directly for all services.

We are open to further discussion, but at this time we just do not know enough about the market or the dogs to agree to

any partnership or to make an offer for these dogs.

Best regards,

Nicole

- & tE v GeneOway's service L&} HES Edto] 7
2o g A4S T o] A AEKH R HE T4

= ooo L U]

T

Home D§2l QIR MR AAE  JX Hoiel W=

Dear Jae ,

First | would like to thank vou for vour interest in genCway's services,

During the last 18 wvears. we have generated nearly 1800 mouse models for academic and biopharmaceutical
researchers In more than 28 countries, Over the wvears, we have acquired a reputation for dewveloping the most

reliable in wivo or in vitro research models,

&lthough the generation of dog as a model system is appealing we decided to focus our core business on

agenetically modified rodent models,
We will contact wou in the future if we decide to extend our activities to transgenic dog,
Sincerely,

Guillaurme

Guillaume Valentin, PhD | Scientific Consultant
E! walentin@ ge noway  com
P +33/437654701
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CARTC Chungnam National
. University,
Dubai, UAE South Korea

Letter of Agreement for Scientific Collaboration

This is a letter of agreement between the Center for Advanced Reproductive Technology (CARTC),

Zaabeel Office, Dubai, UAE and Lab. of Animal Reproduction & Physiology, Chungnam National
University, South Korea.

The aim of this agreement is to develop a plan of scientific collaboration for advancement in
reproductive biotechnology and disease modeling, in two phases ( short term and long term) under
scientific supervision by Dr. Kim (Lab. of Animal Reproduction & Physiology, Chungnam National

University) as the “adjunct professor” and a defined professor from CARTC as the “home
professor™.

During the short term plan, a dog embryology expert doctor from Chungnam National University
will be hosted by CARTC for a duration of 6 months to produce a clone dog as the starting point of
the long term plan according to the terms and conditions declared in the second page of this letter
of collaboration. The long term plan will be to develop a unique center for biotechnological advances

in human disease modeling using transgenes technology.

In both short term and long term plans of collaboration, CARTC provides the infrastructure and
funding supports of the projects carried out in CARTC. The adjunct and home professors develop
the above mentioned advancement through scientific and technical plan of collaboration,
establishment of technologies/protocols and exchanging/training of the expert researchers. All the
scientific results, patents and commercial values of the long term plan will be shared as per co-

correspondence by equal sharing effects.

2017.4.2
Professor MIN-KYU KIM Hammad Buti Mohammed
—— o -
A b0 13
Lab. of Animal Reproduction & Center for Advanced Reproductive
Physiology, Chungnam National Technology (CARTC), Margham,
University, South Korea Dubai, UAE
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Terms and conditions of the short term plan of collaboration

1. The duration of the short term plan is 6 months (starting from 1-May-2017 to 31-October-2017) that

could be considered for extending as per need.

2. CARTC will provide the support for travel, accommodation, food and salary of the dog embryology
expert doctor from Chungnam National University for the duration of the short term plan as per

official routines.

3. All the biological samples that are used or developed during the short term plan of collaboration are
belong to the CARTC and should not be transferred or used elsewhere without direct permission
from the CARTC.

4. All the document(s), agreement(s), and result(s) developed during the short term plan of collaboration
will be considered to be confidential and any release of information in any form (media, newspaper,

and journal) should be with direct permission from CARTC.

Professor MIN-KYU KIM Hammad Buti Mohammed
&V;ﬁ)' 5/ /201 %
Lab. of Animal Reproduction & Center for Advanced Reproductive
Physiology, Chungnam National Technology (CARTC), Margham,
University, South Korea Dubai, UAE
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VK Group

CE0 Bui Bich Van
No. 4388 Truong Dinh, Tan Mai, Hoang Mai, Ha noi, Viet Nam.
Office. +84 4 3215 1181

C.P. +84 03647 3663
E-mall, bichvan180982@gmall. com

- =3+ Cathies® Votican International Trade Co. LTDALY} &5 AT F32 &9

Comsss‘{mm

- B 28

Mobile . B2-01072037333
86-18922387690

WeChat. 1378848102

£-mail . wuxi7555@163.com
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ALFE : A% 94 Aead s P @A S
7k PD 2d AjelA #d = DI-19] #2444 7%
- 7iek AHgE DJ-o] 224 ¥ dE= n#lojg{x WE =

DJ-1
[7h$} At DI-1 o] 229® WE 7% 2]

- DJ-1 FAAE 713 g EZulo|Hg 2E F=. pMSCV(murine stem cell virus)-puro | &
E o] &3t M}t AFEQ DI-1 f-3AE PCRE FEAIZ1 & A& A<l Xhol# EcoRI
o= Zgt FEYSA AlEZF A4k

- DI-1 9 F3A AT A="E o] 8F FEAE A

i

F 7%

1

A

2000 o oF
— Control CFFs e A o
~ GFP CFFs i a
1500
= inen
At f-"f; \.\
/ \
_// F M
[ L § T T T
rl:'" 1|.IJ 103 'IUI IUls
FITC-A
[l ol ok MEol tgt AER nfolelze] 7 B84 DI-1 thujde] wagw ol

- DJ-1 §AAe] Mz 2z Mestd 7% 739
- AZAEzANA DI-1¢] ME BE 7|52 AE 34 <A} Presto blue 9F AZ AR
o1z} MTTE %3 =l

150 150
mCFF

= CFF/Flag
® CFF/Flag DJ-1

e

control

u CFF
w CFF/Flag
® CFF/Flag DJ-1

100 -
[_T
50 II I
0 S —

control I/R

g

Cell viability/Presto Blue assay
w
o

(% of control in canine fibroblast)
Cell viability/MTT assay
(% of control in canine fibroblast)

(AzAEzAA DI-19] A= &4 51 A gl
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CFF/Flag = CFF/Flag
<
CFF/Flag DJ-1 v = CFF/Flag DJ-1
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[DJ-1 & EA7) ] 24 E]

Control TG Littermate 1 Littermate 2

Q4 byr
547 bp
507 bp
[DJ-1 g2 A EA 752 FlolA el hDJ-1 FAA &d]
- T AE BARBAN e BESH B4
Ta |8 I '

.I.4

[Wendy Volhard® Puppy Aptitude TestZ 53 355tz 22 A3}

27



o} ) AgakE DJ-1 BA|7Ne o
- MRI, PET-CT-& ©]&3}¢]

34

2. AD @d-{dz L FEH5S % vector Al2=H 5
- E9Wo|g ofd ol A v (amyloid precursor protein, APP) Az ~=8Y
g WE A" 5
- ADE fad3ua 43 tiEA Q] A A HolA FolF o g WHo| Jhedt
Z2RHE AR vectorg: TEIAT A4 A= PCRe ol &3ty SFsta
o5 dAste A EE Azsla, st ZEREE 3749 FHAS FA] wdHo]
VeI EE 2A A 2HlS ol &
Hygro R i’ \L‘ o RSV nTA2SM }{WFRE}{ 3LTR ’<ﬁmp R I—
36 kb 30 kb
‘ 05 bp 1530 bp 2085 bp 1149 bp 1404 bp |
CMVE hPDGFR pro ﬁ g i STy —
ATG(1) ATG : TAG(4803)
#1 : KBTON/MBTIL .42:I?‘|6V #3: V117l =4 : P301L #5 : M146V  #6 : L28B6P
(Sweden) (Florida) (London)
[AD #Id W A2~E 2Ax]
- A 29 F HEE ol A 2EE o] &dte] BE AME {FAA =Yl 75T
=5 A7
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Human 3718 #8 $2 2 PARK7S Z& 02 CRISPR/Cas9dS o] &35} #7lsy w
d Az &Y

PARK-7 #% CRISPR/Cas9 A=}

Name Sequence
sgRNA_1 CCT GTA GAT GTC ATG AGA CGA GC
sSgRNA_3 CCG AGA CGT CAT CAT TTG TCC TG

[PARK-7& EA 3t sgRNA Al A 2]

- 32 #HFY 71€<S 7FR CRISPR/Cas9S Human 3713 #Ad® FA212 PARK-7
< EPAEtY dASa, 88 4 IS CRISPR/Cas9 @ @3 PARK-72] Exon-29}
Exon-3< E}ZIGH sgRNAE 34

- MEF MRS 98 A= CRISPR/Cas9 ©H @ 3 sgRNAE Canine fetal fibroblstol] =
€3}, DMEMell 10%2] FBSS} 1% penicillin/streptomycinS ¥z 2} 1200V, 30mSec #
Z1A= 2dA MEF FH

- PARK-7 A= NEZF A4

sgRNA
PrilmerF-I_Primmi
Exon1 Exon2 Exon3 Exon4 Exon5 Exon6 Exon7

[PARK-79] FAA =2%]

- sgRNAE Bt & CRISPR/Cas9o] ZH&-sted PARK-7 37+ AES FEAEZFAA
S HA BAS [P A, PARK-7 &2 =2e] A48 9l

[CRISPR/Cas9°] &% {22 PCR 4 }]

P Transiate P Consensus TCCTGGCCARAGGAGCAGAGGAGATGGAGAC-A-GTCATTCCTGTAGRTGTCATGAGACGAGCTGGAGTI

PARK7.s6q (1>743) — _ TCCTGGCCARAGGAGCAGAGGAGATGGAGAC-A-GTCATTCCTGTAGATGTCATGAGACGAGCTGGAGT
P2 S-MI3F(-40).abl (14>939) ¢ | TCCTGGCCARAGGAGCAGAGGAGATGGAGAC-A-GTCATTCCTGTAGATGTCATGAGACGAGCTGGAGTI
P2_1-MI3F(-40).abl(10>897)¢ AGAT

P2 6-M13F(-40) .abl (7>891)
P2 _3-M13F(-40) .abl (12>808)—
P2 4-M13F(-40).ab1(1>793) ATGGAGAC-A-GTC GTAGATGTCATGAGAC GTi
.‘: 2-M13F (-40) .abl (8>438) TeTTRTE AR R AGGAG AGAG=- A A ATRGAGA TATAT =T = R ARGATRTCATRAGT T = AGCA~RAGTI

GATGGAGAC-A-GTCATICCTGTAGRTGTCATGAGACGAGCTGEAGTI
ATGGAGAC-R-GTCATTCCTGTAGATGTC 4’I GAGACGAGCTGGAGTI

[CRISPR/Cas9°] #-&d #Fxxke] Ald2 &4 dit]
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- 71 AHEstd ElEbE S RHbES oF 64%<9 Wb, o

g ol 7185%=2 F
AA2 EA e vidds va]

No. of
No. of 2cell 4cell 8cell 10cell
==
e oocyte fused (%) (%) (%) (%)
oocyte (%)

- 41 26 19 9 2
ElErE 61 (64.1) (41.5) (29.5) (14.8) 3.1
e 6 44 31 24 12 8

o (78.5) (62) (48) (24) (16)

- % 62709 AAME EATS 8utele] theRol o7 A, 6ntelrt Aol Hlomw, 7

nhe] o] HA Aol g4k
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Ab human mutant APP ¥+&d M ZF 13
family Alzheimer’s disease mutant APP (swedish type) #|2}. A&+ cDNA libraryol A <&
z3stoly o] o] HE FAA ME(F224)s U

800 GRAGRACCACCRGCATTGCCACCACCRCCACCACCACCRACEGAGTCTGTGGRAGAGS

1600

wide-type APP cDNA sequence

ATGCITGCCCEEITIGECACTGCICCTGCIGECCECCT GEACGECTCGEGCECTEECAGGIACCCACTEATGEIRAATGCTGE
80 CCTGCTIGECTGRACCCCRAGATTGCCATGTICTGT GECAGACTGAACATGCACATGAAT ST CCAGRATGGEARAGTGEGATT

CAGATCCATCAGGGACCRARA CCTGCATTEATACCAAGERARGECATCCTGCAGTATTGCCRAAGRAGTCTACCCTGAAL

CTE

CAGATCACCAATGTGGTAGAAGCCARACCARCCAGTGACCATCCAGAACTGOTGCARGCEGGGCCGCAAGCAGTGCARGAC

C ITTG
TTECACCAG

I
0
0
B

=]

TTGCATGACTRACGGCATGTTGCIGCCCTGCGGAATTGACRAGTTCCGAGGGGTAGRSG
CCCACTGGCTGARGARASTGACART ST GERT TCT CCT GATGCGGAGEAGEATGACT
ACACAGACTATGCAGATSGGAGTGRAAGRCARRAGTAGTAGAAGTAGCLAGAGRAG
GANGCCGAT AT GACGASGACGAT GAGGAT BT GATGAGEIAGAGGANLGAGET

E:
e
(7]
p
I.TI
L]
l'_l
r
(1)
)
=l
(3]
[

(] E
HomoG 0
3o
E|
b=
)
7]
O
]
7]
e
Gy
G
1

TGATTCCCTRCCGCTGLTTACTTGGTGRAGITTIGTRAAGTGATGCCCTTCTCGTTCCTGRCRAAGTGCR
GRAGAGGATGEATGITIGCGARACTCATCTICACTGGCACACCGTICGCCARRGAGACATGCAGT
TTGTGIGITG
GECEERAGCAG

GTGGARGRAGRD
GARCCCIALCGARGRAGCCACAGA
GETTCGRGTTCCTIACARCAGCAG

GAG

CCRGTACCCCTGATGCCATTGACARGTATCTCORGRACACCIGGGGATGAGRATGRACATGCCCATTTCCRAGRARGCCARA

GRGAGGCTIGAGGCCAASCACCOAGAGAGARATGT CCCRAGSICAT GAGAGRAT GEGAAGAGSCAGLACGTICALGCLALGAR
T

CTTGCCTRR A GCTGAT RAGRAGGCAGTTAT CCAGCATTTCCAGGAGRRRAGTOGAATCTITGGARCAGGRAGCAGCILACS
ARG ARG AT eI e AR C A R C A TGO CAGRG T GERAGCCATGCTCARTEACCECCECCECCIGECCCIGEAGLRC
IRCATCACCGCICI GCASGCIGIICCICCICOGCCTICGICRCGIGIICARATATGCTRAAGAAGTIATGICCGCGCAGRACE
GARGGACAGRCAGCACACCCT A A GO AT TTCGAGCATGTGCGCATGRTGGATCCCARGARAGCCACTCAGRTCCGGTICC

AGGTTATGACACACCTCCGTGIGAT T TATGAGCGCATGARICAGTCTICTCTCCCTGCTCTACAACGTGCCTGCAGTGGCC

GAGGAGATICAGGATGARGTITGATGAGCIGCITCAGRALGEGCL AR L CTATTCAGATGACGICTITIGECCRACATGRTTIAG
TGBECCERGGEfFR ITTACGGRARCGATGCTCTCATGCCAICTITGACCGRBACGRARACCRACCATGGRAGCTCCTICCCG

GACGGELAGEAGATCICIE

CAGCCTGGACGATCTICCAGCCEIGGCAIICIITIGGGGCIGACTICIGTGCCRGCCARCACAGARARC
IGAIGL O CCI GG CGRCCGAGEACTGRACCACTCGACCAGEITCIGEGITGRACRAATRATC RO
ARG T GARGAT GOATGCAGAATTCCOACATGACTCAGCGATATEAAGTTCATCATCAARARTTGE

TGTTCTTTGOAGAAGAT S TGEGTTCAARCAAAGGTGCAATCATTGGACTCATGGTGOGCEETETTGTCATAGCGACAGT

GTE

AT AT AT I eI AT G T GARG A A A A C G T A A A TCC AT TCAT CAT GO I GI GG GGAGET TGACGCCELIGE

L=
CRCCCCAGAGGAGCGCCACCTGICCRAAGAT GCAGCAGRACGGCTACGRAAATCCARCCTACALGTTCTITGAGCAGAT

2080 AGAACGATATCOAATTCCTOCAGCACTACARAGACGATGR

Site
o

=

[AF+2] cDNA libraryoll A 2] APP wild-type A8 2(F-2-2Z4)]

specific point mutagenesis WS ©]&3lo] wild-type APP FZAE
53t AoZ d#HZ swedish-type APPFH A2 A #H&k. sequencing %

3}l site-specific point mutation & (&2 Z4]) &<l
swedish APP cDNA sequence

1600 GAAGITGAGCCIGITGATGCCCGLCCIGLTGCCGACCAAGEACTGACCACTCGACCAGGTITCTIGEGETIGACARRTATCAR
GRCGEAGGRGAT CICIGRAGTGAATCTOGAT GCAGAATTCCOACATCACTCAGGATATGAAGTTCATCATCARRAATTEG

TGTTCTTTGCAGAAGATOTGGOTTCARACARAGETGCAATCATTGOACTCATGETGEGCGE

GC

ATCGICATCACCTIGETGATGUTGAAGRAGARR CAGTACACATCCATTCATCATGETGTGEIGEAGGTIGAD

%]

GTTGTCATAGCGRCAST

GCCGECIGT

CCCCAGAGG CGECCACCIGICCARGATGCAGCAGRACGGCTACGRRRATCCAACCTACRAGTITCTITIGAGCAGRTIGT
2080 AGRRCGH ICG AATTCCTGCAGGRCTACARAGRCGATGR

[swedish-type APP A]& 2]

Lentiviral vectorell swedish-type APP -7 #}¢} blasticidin A& FHAS
Mol ol frobAl L9l infectiondle] swedish-type APP #4217} &= Al
T=3%. blasticiding o] &3} swedish-type APP A A7 A4ddE A& HAEE

[swedish-type APP x#}7} 4% lentiviral vector ®2 =]

Q1 37}A] %A+ APP, Tau, PSEN19]
HAA+= PCRE o] &3t FZ3ta 9]

=
=

224 ‘5‘}04,

5
a4

Aol
ahe] A}
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T A -1, (8 b
hNSE Promoter -F—I- i | <gi <1<
MAPT W'PF.E AmpR | f1 or

SWA0 poly{A) signal CAP binding site AmpR promaoter

[2A WY 7%

- Z47te] FRAE 2A Abole At stuel L2 REE 7R FHAAE FA LA
S5 AYd. A47te] 2A& sub cloningste] A4 B4 o2 E1g o] & o] g3l o
HE F53ta, 7+ 2A Abolo] d=stoln HIE 5T F e FAAE AYT 4
A4
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A 3
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- RT-PCR& o] &3l A=
2-Microglobulin®] Hd oHE
RAX G 53] A%E AAME

LELAER BY

AT} Aew A7 AE} OS vssts
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- ARz B3 Fele 98 B3tg XS AAMZe} B Y= nestind B 3-tubuling

= I 5 marker 25 AZAoA B3 FAS B,

Tyrosine hydroxylase(TH)S =391274S 23838 e 62 AAMEANA =577}

AUEE G Ba2A 24 ool % %] wEo] AHA BAHHeIA @

dxd& ZASkE marker=A4], TH antibodyE o] &3t A3 A3 A¥, E315
AR AE7F =99 AEow BilxEe o)

Marker

nestin 49]
E3} & nestin antibodye] &
o A1

Al
A

z A
C, F: antibodye] ® Eﬂ_ﬂr DAPI
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Merge

TH antibody #4}]
, D-F: £3} & TH antibody9] ¥4&, C, F: antibodye] w& 3}
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Z}. CRISPR/Cas9< ©]-&3F PD ¥ Fxa AE®olA HAI/N A4 2 B3 HAE
- DJ-1& targete 2 3k gene knock-out cell& A|Zstr] 9138l DI-1 F3Ae] +2& &2l
53] CRISPR/Cas9o] zH&d A& AABET ¥ sgRNAE tAQlste] DI-1 32k

EFAE vectorE TE%

=

[DJ-1& F 23 sgRNA A]E 2]

Name Sequence
sSgRNA_1 CCT GTA GAT GTC ATG AGA CGA GC
SgRNA_3 CCG AGA CGT CAT CAT TTG TCC TG

Gene editing '

Exon1 Exon2

TAARACAAAACAAAATAAAARNACATGGTCAGAGAAAATCCAAACGGTACTGACACGT GTTAGCAACCCTGCTGTGTTITCAT
CTCAARAAATAACAGCAGTTGAAATTCTGTGTAAACCACTGTTRAACCTTAAAATGCTTTTTTTCACGTACTGTTTTGTCTCTC
AGGATCTTTTCCTTAGGAGGCACTTGGTCACTT TGCTTAARAATGTTCCTGAACTTGAGATTTTTTTTAAACTTGAGGTTTT
TGACTATCT TAGGGTTGCCATGCARAGT GTTTTGAARATCTTGTTTTTTTTT TTTTTCTTCTCCCAATTAAGTCTT TTRAAARRA
TCAACATRAAAATGGCTTCGAARAGAGCTCTGGTCATCCTGGCCAAAGGAGCAGAGGAGATGGAGACAGTCATT [sgl]CCT
GTAGATGTCATGAGACGAGCTGGAGTAAGTCCT CCCAACATTTTCCAGCCCTCCCCCTTCTCARACATTTTTGGGTTTTGAA
GGCATTTTTAATAATATTCAGTGTACT TTATAAAATATTTCARACACAAARATGCAGAGACTATATAACAATARATGCCTGT
CTATTGTCCGCATTTAATACTTGTTAACATTTTGCCAAATTTCTTGTAAATATTCCTCTTCTT GAGGAACAGATGCTTTARA
AMAGAAATAAAGCATTGCACAGCCCTICT TTEGTAAATTTCCTGEGATACTATTCCCCTTCAACGGCAGGGATAACTCTGTTCTCT

CATTAATGTGTA

Exon3 Exon4

[DJ-12] sgRNA z+& 9121(9)¢} exon29] sgRNA EFAl €] (o})]

- DJ-1 32 #3E& sl Mol elol AfolM = protein e o] CRISPR/Cas9 10ug ¥}
SgRNA 2.5ugS AFR-3}e] transfectionS 133k,

Aoz 3yt

w
[transfection Z7A-& 93 GFP7} &dst= /) A= F]
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- A=t M Eo A genomic DNAE FE3Fe] sgRNAC] ]3] elAE DJ-1 FAE PCR3s}h
A BF o FFE g TA-cloningg e PCRE =X ¥ DNA #jHe A d

Transfection =71 GFPZ o] &3k %



€ ¢ ¢ ©

[DJ-1 F2AALe] exon2 PCR(ZH3} TA-cloning(-)]

T

P Translate P Consensus GAGCAGAGGAGATGGAGACAGTCATCCTGTAGATGTICATGAGAL! GAGC:I GGAGTAAGTCCTCCCAA(

PARK7.seq(1>731) —> _ GAGCAGAGGAGATGGAGACAGTCATICCTGTAGATGTCATGAGAC GAGOIGGAGTAAGTCCTCCCAAL
P 1-M13F(-40) .abl{7>725) < | GAGCAGAGGAGATGGAGACAGTCATTCCTGTAGA--TCATGAGACGAGOTGGAGTAAGTCCTCCCAAL
P2-M13F(-40).abl(1>726) € | GAGCAGAGGAGATGGAGACAGTCATICCTGTAG--GTCATGAGACGAGOMGGAGTAAGTCCTCCCAR
P 4-M13F(-40) .ab1(3>726) ¢ | GAGCAGAGGAGATGGAGACAGTCATICCTGTAGATGTCATGAGACGAGCLGGAGTAAGTCCTCCCAA!
P 6-M13F(-40) .abl{11>726) < | GAGCAGAGGAGATGGAGACAGTCATICCTGTAG----CATGAGACGAGCTGGAGTAAGTCCTCCCAAL
P 7-M13F(-40) .ab1(11>728) | GAGCAGAGGAGATGGAGACAGTCATICCTGTAGA--TCATGAGACGAGOTGGAGTARGTCCTCCCAA(
P o-M13F(-40) .abl({11>725) GAGCAGAGGAGATGGAGACAGTCATICCTGTIT-~ ~-GTCATGAGACGAGUIGGAGTAAGTCCTCCCAA
P 10-M13F (-40) .abl (€>72€) GAGCAGAGGAGATGGAGACAGTCATCCTGTA-ATGICATGAGAC GAGAI GGAGTAAGTCCTCCCAM
P 11-M13F(-40) .abl(5>724) < GAGCAGAGGAGATGGAGACAGTCATCCTGTA-~~~==== GAGACGAGCIT GGAGTAAGTCCTCCCAA(
P13-M13F (-40) .abl (9>723) < GAGCAGAGGAGATGGAGACAGTCATCCTGTA-~~-~ CATGRAGACGAGCI GGAGTAAGTCCTCCCAA

(N84 B4L B 8 DI-1 H34 B 98]

2k ANt GBS FAS A7 Ag mdsfdAe] Y5 mUHEY AT
- BT FARE A4S Hol: AS mdsjo) #HREy T3 1¢94 6.8mg/kg(13)
A 3L 23], 2~149A 2.8mg/kg(13)H 3stFof 23], 12A3F (FA SR Fostal, A
o] w71 H7HA =<l UPDRS 3587 248 HEste] Hr)gt
- WS A4, 35 2 AAE Griste 2, 4N &5 WUtske BHY
BH|, d3e%F, B3, A4, S575H4AE Hrists HE AAoAM e BY, Z3, A
A SHAE, dE SF4e Frtg
7 2 ] &3l=. F2 1-2 /A9 F1 3-7
_L[E‘_
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7}. human mutant APP @& sl= J @43 EA) 7] A&k
- swedish-type APP 327} A== MEFE o]&3ste] 28719 o]k 235,
i) o] BA AL A4+

[(AAtd BAA 4nke] o] RF]

rr

- 11 % 3vtg]+ swedish-type APP X217} #IdsE e A HEAdolx, 1vte
Ak BAAUS genotypingS &3l &lgh
Control #1 #2 #3 #4

—— Insert gene

(Bl ot swedish-type APP 52 @& A3k 7§¢] genotyping 2 3}]

- AD A1 4Ad3 nddoA dA7A 4 Tdo] YEUA] &5 B dxslolHy #d
o] =RlolA thFEol7] wo & AFA APP FHA T e EE T4 HAS
01—131—7];(] X5}

3 O A

- A 7R early-onset W}1EH S FEksh=
o] AWy HAHFHW I FoA A 4 il
alpha-synuclein, uchLl, LRRK2¢]a1 A2 &4 wWHole} #HAHE {FHA+= Parkin,
PINK1, DJ-12 €34 JS. Parking 3xl&H 219 50%H oA =
23 A2 T3 F2Abolar, DI-1& x7]o W= 1o 1%94 sdHo| 7}
ARy 233 ~EZ 2~ (oxidative stress)E A7l FL3 7|5e g
kinase= 3}
21381219] 8-15% =ollA Wo|7t AE. PINKIFH A7 DI-13 452880 nEZ
cEjote] 7Aoot #H HAvhe Rt JlF 1w I Al vWrty S U E
4L 9a)7] HElA, FE FAAES g%
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(921 &

.

SIER PR

Locus Protein Human Dog
Park 1/4 A-synuclein 4921 *
Park 2 Parkin 6925 Chr 1

Ubiquitin C terminal .
Park: 5 hydrolase L1 (uchll) 4pl4
Park 6 PINK1 1p35-37 Chr 2
Park 7 DJ1 1p38 Chr 5
Park 8 LRRK?2 12 cent *

- DatabaseE &8st &M 2 23 AoAe A 24 Wolet #dd FdA=

of H#ste] RI¥. Pakine chromosome 1W  (52,931,268~54,245,604), Pinkl-2
chromosome 2 (81,170,891~81,187,985), DJ-1& chromosome 5%
(64,576,104~64,590,535) ol ¢xstal Ao 7ol A AEE £ AS vigo
2 3}o] Bacterial artificial chromosome (BAC)ZX-E &g 2 = PINK1 &7] wjg

= FEe

- PINK1 gene®] Knock-down 2|3t vector #A|&}stz] 918l PINK1 gene®] RNAE targeto =

s} targeto] ¥+ RNA2] sequenceo] @A primers +=%. ol primere] Zoj&=
20bp tFo2 FASIH, =9 primere| & BamH [, B+ 3 WIS Hindll
sk vectore] A% & £ YEB FAT Vectors BamH 13 HindllZ A2 gel
purificationg 3l Z# %l vectorytg 3| 4=3tal, 2l vectors} primers oF 2417 7}
@ ligationS F Y3k & E.coliol transformationS Z3§3te] LB(Luria broth) ujj =] oAl
1641218 incubation. 16417t ¥ E.coliz} &gk wl=]elA] single colonyE pick upste] 8
A 7F 944 LBl A incubation 3 ¥ 3+<13}

ITR

BamHl

puc us

Hindill

SO\ oMy

pAV-U6-GFP

Amp 5031 bp

GFP

ITR

[PINKI Hthe AZF A2 98 uE 73]
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ADEE E-A 7] A4k

shol vy 3’&% 4 2k¢1 APP, MAPT, PSEN1S 7Z+2t 71&9] fAategts b g
3lo]lH ¥ S #3l= mutation typedl isoforme] HEjE 713 FAAS AL HE A
Zto  AbEE promotere oA Eojzoz WL 71534 k= human NSE
promoter< AR&-3F

- Z}7}o vectors 2A system© 2 AZAF o] d}e] promoter® 3709 gened W 7)bsE)
A AZF 2A systeme whojg o] EASE ol f{HA sequence® 3t
promoter2 & FAAE LI coding® FAAE AA=HA BEeso] 77
g o e Heg dA dim 4e Q. APPS} MAPT, MAPTS} PSENL Apolo] zhzh 24
2 dZste] stuhe] promoter= 37FA 9] geneo]l LIEHEF =HF =3I 20 44
P2Ast T2AE AH83std A2 oE a34E U= -3 (porcine teschovirus-1 2A
(P2A)$} Thoseaasigna virus 2A (T2A)ZMX Z+zte] npolg] oA Fa#1g 249 o] &S o}
A P2A<} T2A=F $H

- WEZE AdE 3dAS AxE FESH] g A E Neomycind §3-& 3=
A7l GFPE vectorol =181, o] w) GFP 43 A= CAGGS promoterE AH&8+-&

P2A T2A

[ = vectore] =2 %]

i

- Z4Z+e] At promoters= PCR(Polymerase Chain Reaction)y] & o] &3l =X

% sequencing analysisE T3l ol HFFE AT 49 37FA FAAe] g
site-directed mutagenesis (SDM)2] &&-& &<2lsk A}, ofgje] o} & s
3t

—_
A-rc AEACOGTEECEC OG0 200 € 2ATO0AIIBOTITAOITT ARTITTTIAS
c cagaTE

[zt MAPT (A), APP (B) Z1=8]lx PSEN1 (C)9] wild typed} mutant type$] sequencing analysis]
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[SDM efficiency. SDM transformants as a proportion of total sequenced transformants]

Gene SDM for 1st locus SDM for 2nd locus
MAPT 214 (50 %) 1/5 (20 %)
APP 214 (50 %) 6/6 (100 %)
PSEN1 1/4 (25 %) 416 (67 %)

- Mol Bjobd FrotMZEE o] 8ot d=stolw AH FAAVE AAdH Al2FE 75T

- Transfection& Invitrogenol Al A &3H= Neong AM&3le] Hahslg o, 3x10°9 A EZ s}
2.5uge] MEHE AL&3 ol ™A A9t B ZZ; bright field(2%)2} GFP field
(92 HogFa ¢om, GFPE Wdst= AlZ& transfectiono] H A& &2AF

- NSE promoterfl] activity= DNA 2 A3 A %53 Ao tis] Ry Ho| gFiE

o], 4 7Nl Ejold oA o A= tricistronic mRNA =+ IR 9] @l o)

7} A9 B715%. wetA] duplex PCRO <3 M= o & A3E constructe]

A MY FRAE E}?/L@P-L— gDNA(cSYN) primerol] thafi A<= LrbA|z e} &2

Az 25 PCR E=E &lstql o1, specific P2A Al 2o s =

Ao Avt MEE FAg

ot ot mlm NN

323l
23l

(R B < LA

A

[Transfection &l¥ A|3EF. bright field(A,C)2} GFP ¥&(A,D)]
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100bp+M  Control Te

1kb !; [e— e 2PNA

marker

. <€ Transgenic

100 by
" marker

[Duplex PCR based confirmation]

&, 23 Yol PDmEl EA7) Ak

- DI-1 Yol NEZEFE F=3}7] Y38l CRISPR/CasdS =3 & selectionS $13+ 344
killing testE 1343}t Puromycin & AE 7z wellrlt}t Ing/ul ol A 10ng/ul =71 Ab

<

[Puromycin killing test 2 %}]

9ng 10ng

- 7 Elo}d folA Eoo| HA Q) transfection Z7AE Z7] &) testES &3 24719 =4
o= 2 x 10°9] cell#} 500ng/pul 9] control DNAE o] &3le] zl83t
[Transfection 7]

NO \") mSec P NO v mSec P NO v mSec P NO v mSec P
0 1 1 2 1400 20 1 3 1,500 20 1 4 1600 20 1

1,700 20 1 6 1,100 30 1 7 1,200 30 1 8 1,300 30 1

9 1400 30 1 10 1000 40 1 11 1,100 40 1 12 1,200 40 1
13 1,100 20 2 14 1,200 20 2 15 1,300 20 2 16 1,400 20 2
17 850 20 2 18 950 30 2 19 1,050 30 2 20 1,150 30 2
21 1,300 10 3 22 1,400 10 3 23 1,500 10 3 24 1,600 10 3
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#21400201 #61100 30 1
' Day

#81300301

#10100040 1
g ¥ 7

#131100201

#121200401

#18950302

[Transfection test 2 3}]

- CRISPR/Cas9 =& 9%t transfections %183}k CRISPR/Cas9-2 piggy-bac systemS ©]
23 Wyog =93 PB-Cas9-Puro vector®} Transpose vector T 7HAES 7
transfectiond. Transfection®] =712 test 23} 1,400V, 20mSec, 2p<} 1,600V, 10msec,
3pe Ao 2 A3

- Transfection ©]3 puromycin 4ng/ul S = 2]3dlo] CRISPR/Casde] =Y H A & celldt =
A= cellS selectiondt. AEXE FE3| cultureste] 7] T sgRNAE FUI=
transfectiond}] Knock-out2 %1343+

- Knock-Out celloll A gDNAZS £8]35la] sequencing 48 2133}

T
P Translate P Consensus GAGCAGAG-GAGATGGAGACAGICATﬁCCIGTAGATGTCATGAGACGAGC:IG-GAGTAAGTCCICCCAA(

PARK7.seq(1>731) GAGCAGAGGAGATGGAGACAGTCATICCTGTAGATGTCATGAGACGAGCT GGAGTAAGTCCTCCCAAC
P 1-M13F (-40) .abl(7>725) GRAGCAGAGGAGATGGAGACAGTCATTCCTGIAGA--TCATGAGACGAGUIGGAGTARGTCCTCCCAA(
P 2-M13F (-40) . abl (1>726) GAGCAGAGGAGATGGAGACAGTCATICCTGTAG--GTCATGAGACGAGII GGAGTAAGTCCTCCCAAL
P 4-M13F (-40) .abl(3>726) GAGCAGAGGAGATGGAGACAGTCATICCTGTAGATGTCATGAGACGAGII GGAGTAAGTCCTCCCAA
P 6-M13F (-40) .abl (11>72€) GAGCAGAGGAGATGGAGACAGTCATTICCIGTIAG-——-CATGAGACGAGUTGGAGTAAGTCCTCCCAAL
P 7-M13F (-40) .abl (11>728) GAGCAGAGGAGATGGRGACAGTCATLCCTGTAGR-- TCATGAGACGAGUIGGAGTAAGTCCTCCCAAL
P 5-M13F (-40) .abl (11>725) GAGCAGAGGAGATGGAGACAGTCATCCIGTIT-—-GTCATGAGAL! GAGUTGGAGTAAGTCCTCCCAA(
P 10-M13F (-40) . abl (6>726) GAGCAGAGGAGATGGAGACAGTCATCCTGTA-ATGTCATGAGAC! GAGCTGGAGTAAGTCCTCCCAAL
P 11-M13F(-40) .abl (5>724) GAGCAGAGGAGATGGAGACAGTCATRCCTGTA-——————— GAGACGAGUTGGAGTAAGTCCTCCCAAC
P 13-M13F (-40) .abl (9>723) GAGCAGAGGAGATGGAGACAGTCATRCCIGIA-~-—~ CATGAGACGAGCTGGAGTAAGTCCTCCCAAC

o0 e o T o

[Sequencing &4 23]
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_]

A rd Ao g AATH
- AEd BA7 R0 Ade o] 83t
-"4 AW e AS Qg o] 59| genomic DNAE %3149 PCRS —’Ff@?} A3 AEE
F DI-1 #AAE 7HAL = AE #AE
- él 8 EAZNolA DI-1 FdA47E Hel dMAl ol AddE e &dstr] Hsl
inverse PCR& <=3 Az}, |44 2, 9, 11 230), 260 AUS A<l =3 A&
NME= A AAE I

e
z
a2
N
R
il
Y
=2
o
ok
4
o
o
£
iv)
1:1 o
=
fu)

=

-(
¥ ] X € ¥ g et el g ] 13 e i % I i
Chr.2: Chr.9: Chr.11: ]
55,177,097 50,670,666 67,945,360
and
69,841,723

(A nd EA 719 inverse PCR 2 3}]

B Chr.2 B Chr9 ® Chrll-1

piyanfagnapnatiynpaian]

N
2, T .e g4

r..,

(A rd EBA7] <59 inverse PCR 23}
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4. PD/AD

wK

I PD/AD 2+ 9]

[

[e)
s 5

/\o]—

K

o] BA|A] wwwoe] tha] MRI® pet-CT ]

22}

53l PD/AD

=

=

7+

x|

3

Z]
&

w5t

e}
T

/

3] DNA methylation®] ®lw #2413} Histone modification

9

‘(1)4

=
=

bz, 24417 RUE " & S8 PD/AD &
7}

°

A4

=
=

7}

i
N
Tor
.AO
.m.o
o)

b
=
o
‘mo
X
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TR FAHE 9 Y

d=slolm e 7 53 E 34417 A sKneurodegenerative disease)e] 3tUZ & A7}
A ADE XA F v B3 A 5oyt A EHe glth

ADe] Fa3% Westd EARL sintel diy v AAANE o Fo= ofdREolE H|
B} o9 ZA(amyloid A protein, AR FAH

+¢14 ®WHH(senile plaque, SP)o], AZAAME U AGE

o= F14kstH B} o o

ph gy ApoE —»

(hyperphosphorylated tau proteiml@ FA4= A -~ "

7% ®ole(neurofibrillary tangle, NFT)2] & i h -
717 244 Tude] AT e Holt, Qe Wz e
olglgh el e ) =<IA ®HH(senile *:J':&‘;j\/:jm"'m oommms_ #3_"’@\ =
plaque)®  AAA  Bol(neurofibrillary p // e
tangle)Ee AJA4stAl st= Ap 9 tau T = \\, E

ypd‘,fc\

ey =
- -
DEMENTIA OF THE

ALZHEIMER’S TYPE

ol (i) Welwhg Fe 48
=

o
2 W3l (i) 283 olF BT 544 wkg [AD® mechanism]
o Aoz X Jed, /M FH YAdL ool wlEl T (amyloid g
protein)¥} tau @2 o] o]go|t}.
EVVEBL"— ¥ ¢] ZA(substantia nigra)ell 33}
v ASE gzsto|mH ] o]o] J}A
FAHEE=Y) ¢ XMI %OPX“* °l sS4 o2 Yepdn.

PDoll A e} A Az 93] I
2 A= A A o, AA FHH <l
Ao BAH AATE N2 43AeE Do,
= TRIY A4 o] b BEFoR Wobs
A3 YTk

FEO Hz1ey FAES 7E5Y glo] wy
AT oF 10% AZNAHE 71EA Tzl ol
deha gk @A faA Sedole] 9 §
& 7S Axlege] BEAa e, 7
WA g®  fd4 wle  Ane
alpha-synuclein gene defect®] autosomal dominant [PD d%ke) HAE]

inheritance ©l ¢]3te] WA= Aot}

o] alpha-synuclein PD#A}e] F¥ Zd9 =9vl wHo Axd o HAEE=
Lewy bodyel FH T4 AEoltt. o]2d%= young onset juvenile PDE Uo7+

familial  genetic PDZ & &z oA geneE>  Park2(Parkin),
Park6(PTEN-induced kinase 1; PINK), @ park7(DJ-1o|t}.
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© ol FHA Aol 9% familial PD A-$ 4 &
L5 autosomal recessive inheritanceel] &]sto] WAl
Solu obA7AA o] dk Al Aol o7k PD A 9
3 4#x vt gloh

10tholl Al 20Th -8 Ed =™
early onset juvenile PDZ 3}k
g3 71 9 AE Al o

3
]

o rlr rlo

Webd B ATME NZAFEe| §l0| HiE RS HUH ¥ KOKDE S ¥
MG MEFE 45104, PD/AD BY SHIHE MA5tT 0|5 RHK JISS FHsH
= A8 3E SEE ML 023 2 TAH ABL FYstel ATE FYSHLA @
ot

TAH A L AAZ Hol2 AEF Y

Progesterone =2 A3 mj@d-S SAHS & wld 3¢ Fo AAnvg v H
olE JAl28A e ALFH WP o E 43t 3H Hjol= 39C, 5% CO» B 95% 371
o] 7} F=Ho=Z 10% (v/iv) FBS (nvitrogen, Carlsbad, CA), 1 mM &FE (Invitrogen,
Carlsbad, CA), 25 mM NaHCO3; 2 1% (v/v) minimal essential medium (MEM) nonessential
amino acid solution (Invitrogen, Carlsbad, CA)e] R.Z%¥ DMEMolA 6 WA 10¥€ 3t v &S
o BAREZA g AE Ee oA gojgE AAR &, FRE AEZSo] HEFAA
(confluency) & wWi74A] A& wjkdth. o5 AlxSS 3 WA 5 HAS=E 0.1% EHA
0.02% EDTA= AH&sted 38 2t ERAl Asta 71 AUE 3 A e== wjEsto 2
Hel Mz wiFEH A A wiekstar, A Alzs 52 WAE ARESE -196TC 9

FEE ol 8T AME FYol4 g Amstel B

-

& FPA8 AAA dedoEs 7 HAE WS Aot s d AT AH,
DJ-1, Parkin, PINK1, alpha synuclein, LRRK2 % A7} o] AWz #AF ot A
o] Bta ¥t} o] F DI-1& EAFIARZ I A 12o™, chaperone, protease, glyoxalase &
9] 7lso]l RaEo ot olHH tFd 75 7FX DI-1e tisiA olA7AE e @
W HAYSe] S A &t mEtA AF, vk, DI-1o] #EdE = HAHE AE
£3lo] 7|2 ¢H3 7S EUE DI-19 JeS 7yt stk A oz
A Mot A AANA e AAE glyoxalE APF F AE AEEHS cel
viability assay= Hla gl T3 glyoxalol <J3] dojub= @& W3 (Advanced glycation
endproducts)¥} tiAFEZ ] W3lE J2¥ &3ty HPLCE o] &3t #ET Aotk AxX A}
3 34 p38, PARP 59 A=A #HJIAES] WMsE FHT Aolth

[\]

o
1o
Jo

o

(N
g
O%

f

TAR A 3 Hley B wAYS 9
AAE o848 FERUAAL F0EY f
AA T =l 417 s

Heou 2540 ol tAAE U ool gl AR Atk ¥ A7z

2~
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e
oL L

— o i 2 &

n@

sl

o

31

H

)

QE

2

o

N

“ ) o

ok

o

g2
ox 2 o to X g2

e FAAS Mot A AMAl sl glyoxale Az
o_c]' %

o 1

ol

a9

-E open field tests2 +&4 A4

=
. DJ-19] 7]%9°] glyoxalase©]~”

!
G219 ) mEAE Baste] Aol Wy
% 5

A 1]
o, glyoxale] Aol wek Aol =8 A5 ol AUEY 52 wdo] I s

o
30
=
it
oy

TAA A= 4 Frxpe] Ak A3

FAA A& FEERID S WHEY] —‘H%H @ol| 2o]= WS homologous recombination (HR)
o2 Y3t= Bl FAAE A A= WS HEY Bl AE L AE
Hojokstal o] WE7F =H MEF = \AZEo] glon, oF 6-127)
4 A7t 2857 wWEo] &oldkA Frh wEbA B A7 HZol 7d® CRISPR
[Cas9 7|&& o|&3ty Hxl<&y #d {31 A (DJ-1, Parkin, PINKDe] Z2<&& AX3A =
Zolt}. CRISPR/Cas9 Al2~Hl2 WHAA MdoA fFeigt Sl Casds o] &3l WHoly
A My 7wl #ostE Ao® dHA Utk ol& Alitol 952 DNAY RNAZE R <)
stl= Wl &8tk dA| CRISPR/Cas9 7l&& o] &sted A AFY AdoldsolE M
Yol s A} wakd B A7z CRISPR/Cas9 71 &S ol &3ty 95te], o) E W
TS o Aolth. EXZHWE S FXtel| Bl AE2E F2Y5Fa Cas9oz A=W SSA
(single strand annealing)ell <J3ll &3 v}lA<A GFPe} &AA| vl puromycine] =&HEH T
H21Ey #d FdA (DJ-1, Parking, PINKDe] A& %] & o S3tal, CRISPR/Cas9 7]l
Z 3% RNA @S Azbste] 293T Hl&oﬂ P gt T o2 RNA FH wjEdS H
ET Holg. o]ojix DNAE ¥ % T7 endonucleasel assayE &3sle] o] 7|&9 EEA
A4 Aolth. o] T /M F2 BE&S H] V|eE EH 2Edds et gtk

=

LN
o
i
I
o
(=
o

o
-

¢

ki
e

|

ot e

TAA A 5 AW FHA AL N A4 g HE st ol 71

CRISPR/Cas9 7]&€< o]&st Rr5oixl vzl T4 AdE ANe A48 7HA HHE o
g3l geld 4 9ty $4l Vector insertion £ ddsty] flsted 54 primerg ol &
st PCRE 33t Transgenic +7& sttt TS A& A dste & HsHA

targeting A=A S FE3L7] 938t sequence analysis® £33t G A& F5E AS
ot Bt A AEWAE HE A WHEEgA HE A&, ¥ SHARY
of AzAANA =9l AAMEL] APHARE ZASIAL, 7o BuEA] S WY ¥
slE A 2 Zolth. 535 Ao e T4 31, 25744, €8 Tl Y3 By HoE
AAbstaL, 5%l E ddsiH, Ao JJriL‘ﬂé'loﬂ g AAEJ] HE He 2

2 7 FHAe o

2

g3 AaAAS 49}0}@1 %32401 ml?M%«l THE /\lE“SPiZ} g} &= glyoxal 9]
Tt glycemia®] Aol wel F&FS S 4 Ak oY JFo=Z seizureo] BHAY
£ dZF8 5 da, glyoxal A713 wFol o3 =97 AAME] Lol 7HA 8
o, 217382 sta oy EEGE S °l& o] o]Fo] A Holn, fMRIY PETES ©]
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A3 & AA §HA 9rd "ERjolg A~ wWE A]AEH L
2o g2 JYetle ¢xstoln S X uj(dementia)e] 7+
kS glofl weba gzstolm ) e =3 Hd

¢

JHEe 7H & dlez ¢zl ofdRol= &4
(amyloid ohgomer)“ ol 2ol= M-f(amyloid fibri) % ZA(plaque)et EEl= ¢=3sfolH
B SRS HoA BAEHE @d HAE JPAHo Ztolth. AYEE d=stolH o &
A FEE Hstd ofdERolE &Pyt tiFgF A4kEE amyloid precursor
protein(APP)¢} presenilin 1(PS1) mutant typee] sAlol] W&3}= AEnlolg]~ WEHE A2}
g AlEo|th
71&0 AMgEE A AE A]2"lQl adenoviral vector®} retroviral vector+ 4 =ut
e, A3 22 F371 g5 E e AlZoA Ido] HA e AT on:} ! P
SHESo] glom, BEetA] e AZAAAE HAZAQ IS HoFeE FAA AE A

Al
A utol 2] 25 A oot

K
i

S

=
o of

r° ol

1) APP¢} PS12] Human cDNA &x
- APP human cDNA& £ €+%lo] o]n] =3+ cDNA library2F-E, PS12 ORIGENE
ol A FujstE pCMV6-XL5-PSEN1I(NM_000021) Human cDNA clone &2 3RE T3}
T Aot

Homo saplen & presen nilin 1(P5EN1]|.r cript variant 1, mRNA

i ll\hloq 0 hoa bown st

[Human Presenilin 1 3¢ CDS 4 <]

- 743 PS1 FAA2] clones TOP10 competent cellol] transformation &he] &R &)1
plasmid= mini prepg E3te] 1R & A g o|t}.

- PS1##A A= Taq polymeraseE o]g3ta] PCRS FalA FZ A1 3 pCR8/GW/TOPO
(71 15) #MEl) transformationdle] 37°C ol agar wjA| o] wjokst Aol A=
spectinomycing AH-8-% A& eltt. W e pCRSIGW/TOPO-PSI M efe] colony7 4
=™ broth sjx]ol wjeFdt & mini prepg E35+e] plasmidE &R & o Ho|t}
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[pCR8/GW/TOPO HEo BAS

2) Point mutationS ©]-&3s}a] APP¢} PS1 57 A2] mutation X
- APP2} PS1 mutation type®] cDNAE &R 3}7] 935t pCRE/GW/TOPO #HE | AU
APP¢} PS1/#AE site-direct mutagenesis kitE ©]83}o] point mutationS F=%
Aot} APP= K595N/M596L, PS1e A264E mutationS A2 Ao}, E A3
S o]u] APP(K595N/M596L) mutatione X3l om, PS1(A264F) mutationS A 2t
< oA o]t

3) APP/PS1 mutation A7} S Ao W3 sl= dE]vfo]#] 2~ #ME Al 2" FL=
- APP/PS1 ZtZte] mutationo] sAlo] Wdst= #HE A2HES F5317] 915t pGEM
T #E o] APPswe FHAE AU & AFaL AEE o] &35t PS1 FAAE A Y
& Al g ol
- APP 37 Ho THAIE=S AAsHA &1 ts FHAAE TIA T Al
&2 [RESY 2A A 2HlS o] &3} PS19] mutations= FAlo] HdA 7=
T Agolt.

T mm 3 !

(3% APP/PS]1 ¥ =

I

>

[» d

E

Ay

S
ot

ot |o

|

- 2A ®& IRES 97149e olgatel @ sle) promoterol A 2719 AR BHL

- 43" APP/PS19] double mutationo] FAJo] I
APP-IRES-PS1 #Z A& pCR8/GW/TOPO HlE o] 44T A& ol
- APP/PS1 double muation X7} &St FERFo| 2}~ WEE A Zstr] 95
LR clonaseE ©o]&3F gateway Al2EHS o]&3 AFo|t}. WA, entry vector
(pCR8/GW/TOPO)Ol AFd=ol A& &AWl DJ-1 %45 LR clonased ©]-§3}<]
pLenti6.3/V5/DEST  (invitrogen),  destination  vectore] A4 &  AFo|th
pLenti6.3/V5/DEST = E|E= CMV promoterE SsA FHzte] Bdo] HF=¥
blasticidine] EM7 Z2 R EHE FallA T FAAE T3 AETe HA¥Eo| 753t
}.

APP-2A-PS1 =ZE+
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pLenti6.3/V5-
DEST
9387 bp

[pLenti6.3/V5-DEST ¥ E{o] mA %]

4) APP/PS]1 mutation A7} FAlo] E@ste @ME o] 2 WE A|2E 5

- APP/PS1 double mutation ##=}7} ¥dst= ¥WEH= E5F LR clonaseo| <234
pCR8/GW/TOPO¥ €] ol 4 pLenti6.3/V5-DEST® E] & recombinationo] @A &le] 4+l €
t}. plenti6.3/V5-DEST ™ E|+= Stbl3 competent cellell transformationsle] uj s},
A A= ampicilline AF&& Aot}

- v %= plenti/V5-DEST-APP/PS1 #E]&= broth ®jA]ol Hj&F & plasmid
A Algelty. A WA HASWHE AFELE ol &ste] HAdd Wl
gelstal sequencings &3t AES AVIAES ASE Aot A

E.coli. stocke ZH3l] F5 HFA Lolst=5 & Aol
- ASol gxg AEHtely 2~ WHE AlZFl trnsfectionsto] TAS HS38H7] 9
sty 9WE stocke 384 brothui x|l th# ®viF & midivt max prepS &
YA plasmidE tFo 2 H & oAFolt}. JAILMEFo| APP/PSIFxAHe] 2
S AZ37] Ysled HEK293 Al £l lipofectamine20008 ©]&-3}o] transfection<
13t 3641 & @ild 9 RNAE F2E Aot i F3Fe i s
|83l western blottingS- o] &3}o] Z}ZF APP, PS1, VO&A & o] &3t HE5T A
3lo|t}. RNAE cDNAE A 2Hste] APP, PS1 Z+2be] primerE ©]&3le] PCRE &3}
o A5 Aol

N

o mx g & X
>

O

TAA A=k 7. APP/PS]1 double muation®] EA]o] W3l #@Entolg] A~ A4k

1) APP/PS1 =lEjnjole 2 A4k

- APP/PS1 double mutationo] &Alel Hdst= FAAG /N AMEFE F5317] HAsiA
HdZ o2 APP/PS] #Ejnlol| 25 A|Zbo] Aoty T1giA B A7 3AH #E
Hol 2] 2~ AZA| 2Hl& o] &ste HASLE AlFetal o, packaging, envelop HEHE
o] gste] AA Ao =E dMEntolH 2 FAAS ALk Aot

- APP/PS1, packaging, envelope 37} #Wl¥]& HEK293 A3 transfectiondt & 73 H ol
AR dEnle]Hd s ol FFT o Holth. FFHL PEG(polyethylene gliycoDE
AHESEAY 2AEAAEYE ol &S Ao, Hl 1000714 5T Aol

=
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[packaging (psPAX2), envelope (pMD2.G)e] 4
(FEtol e 2 A& g HF2 Q)

- 5T Aol 2e) BRE 2AS] HAste] 71E9) p2UE o4 WHELBHEY
HELISA) $Hol ohd A&atn Weld AW kits F8Y Aotk B AW kitE AL
Sh® ZT) 20% <o titrationo] JFsEke, W §H Q) ZRNAE W frel@ FHol etk

9) APP/PS] @ E|dlo]a] o] wHe 7=

- APP/PS1 double mutatione] FA|o] 2&dst= Evlolg] 28 AZ3817] YA HEK293
Al infection & o7 ojth. APP/PS1 #lEjnlo]2| =& HEo]2{ 2 infection E&<& ¥ F
= Aoz 43 polybrene (8 xg/mL)¥} A A &]& A& oot

- APP/PS1 double mutation®] FAlo] T&3t= AERfolg 2o By
infection 36417t 3 @z 2 RNAE FEF AFo|yg dwWAe Fa
o] western blottings ©]&3&ke] Z+z APP, PS1, V5&A|E o] &3l A
= cDNAZE A|ztsle] APP, PS1 Z}z}e] primerE o] &3t PCRE E3le] A=g A Fo|th

TAZ A= 8. APP/PS1 double muatione] SAlo] B&3t= /) AAZEFE 7=

APP/PS1 double muationo] FAlol ¥dst= FAHS 7| AMEZFE F=H317] HsiA
APP/PS1 #Enlo|H A& A IAFZHE 3o 122 79 Aol E9 infection & o A 9]
ok e AfolM = DMEMO| 10%FBSE 35 v =] o] v & Al goljtt. APP/PS1 = E]w}
ol# & Hlolg 2 infection E&& o & HAOE ¢HZ polybrened}t A A2 A
goltt.

N AAZz=RE aRHos JFAHAS HAMNE A4t e FAASE AAME
Ado] Aoy, 3R B A3 WL plenti6.3/V5-DESTO 4= o] 9l blasticidin &
A A7} FAAE o]-&std APP/PS1 #EHtold] =9 FAXS Mo AMEE AED A
o]t} 4 g/mLe blasticiding infection 36A1ZF & AHelsle] wjd WA E ndste] HAES
Agolty. 343t st dopde 7| AMEFE BEobA AlAF HBHoRE AG &
Agoltt.

M AMES] APP/PS1 #EJnfo]i~o] IS AF3H7] 95t AEs APPPS1 =9 &
Al ) AMETE vkt dwld 9 RNAE F2 Aot @iid2 FaFo] o
AS o] &3lo] western blottingS ©]-&3la] z+zh APP, PS1, V5@A S o] &3t A= A F
|Th. RNA+= cDNAE A|#tsle] APP, PS1 Z+7Z+e] primerE ©]&3te PCRE T3t AT

r\r

(]
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TAZ A=k 9. PD/AD = JAAS EA71 AL

AAZ Fola e sh7lel oA, ADPD HAfAAT 2HH AZES sl5sty, A WA
lo0% AEFANA T AAA AYAAL, T AR 0% BELLNE D o 10-300s o

}aoq 24-48413F B WY B T A MW F @ A A9t
2k ERA Aste] B FOoRRH BelAA shte] LT 384

1 8
-9 1474},] FHIE el A =271 Y 2S5 EHe AHeS EHF S &
g3 3 dFT2A~HE FES = 4?‘&@. 24" ZRAZHE FEE 7|22 @A)
£ I F wie 3 Fol Isofluranee = A whH§ j &St} ddfel 4= dAE 3
T AAITFE 5}@] G S Edtol] bulb needleE AA3it} AF-dBAHEHR
HlZ 919 d# ZARE =2ula, 10%(v/v) FBS, 2 mM NaHCO3, 5 mg/ml BSA7} ®ZH

Hepes-¢+% Wl “(TCM) 1902  FeAdsted  AWAA  AsdE GHAE IS5,
Hepes-buffered TCM-199 oA 30 oo Az &7t}

AN A sF A= Hepes-buffered TCM-199 #ix] WA 0.1% (v/v) 3 LF2YUGAE o] &
st WAl frEjtoll S o] &ste] dud dARFE GFAEE AAZG 1 5, 779
HAES 9 molazag oz A, 10%((v/v) FBS 2 5 ug/mL W] =4 X v] =(Hoechst
33342)¢} 5 ug/mL Ato]EZEbAl By RZH Hepes-buffered TCM-199 v x| oA wjAl =
2712 gdlgtt. HzaAun s A8 Al=A4 2 F7]- GAAE Y A3S AES)
of AAgG dlH dxp= 10% (viv) FBS7F EE55 TCM-1999) 31 AlS8ke] A A £33 o]
2ol Ag-ghtt

ATy, 5%, 243 2 8T vigS s 28 JdA Y @A oE FHlE AAEZE
FYUS 3, 026 M THYE, 0.1 mM MgSO4, 0.5 mM Hepes 2 0.05%(w/v) BSAE E3st= &
< HiA XH?L:TQ—’FXJ%% AAA 7|3, 70-75V, 15 usec A&EA|7to 2 2 HAE 713t

TS =3I §FE T 10 uM Zrg olo|x=XojE EF3l=
(mSOP = EAsAH T &3} T3 % 19 mM 6-tdEolr=FHoZ 4
ettt BEAaAd sy &435 &, +4 1?/} o2} X7kA 5 1411] 6 Mol AT IS v

:lo “‘°

9 9 AeE Ad ATH T 42 ool AN AR el

o 2 olgd) olAuTh AME BABL oAt Helmt AAWA
o8 7|8 A 71tk BA4AH TS 35F Tom cat catheter® AM{3sle] tjg)®e] t3i o)
o o] 4 ghrh
. JACHE ¥
Donor
Enucleation | cell injectio Fusion & Activation Embryo lIansfer

(AAZ o]4 7leS ol &3 FAAS FA7He AEH]
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o] & 22¢9 7.0 MHZ =ty x=2H7} 25 SONOACE 9900% 53 27l E AME-3}
o dils #FIAT A Hx g1 F v 2F NFH R 2J39E HH%%JE}. Asket A
drd A 559 A4 58S FAstr] A8 3 Fo AfotdE, BAE A 4 o
g5 FFEAE FYPsrt B AP JEHS 5E AL olgts FHAA tg &
2 AlFdd =2yt Beste], B2 98 Ay dart aFHY AR TE F
Aoz AU F & Fo FA AL ALY Aot
TAA A= 10. d=sto]lwy AH FHAA AAE Eﬂlzﬂ_ R P e ey o B e 4

AL dzstolmd Agnd EAA BEA Y FFE ddstes AL w9 Fasit 1
A d=stolmgo] FHAE FHAAIL wdE w FFE FAo L= FHAAE o] &35t
o Agwd BAAS FE3I¥7] wiol, BEAAY oy Ao zHE FEI AE T
= MAE ol &3t FF LY fFHol il BAAFRE A 7hed Zo=2 gy
o =g A yellA FHAe] T)se] Aol HAEA i EAFHEE EAE T
& Ao =2 A HY EF lentiviral vector= FAA o] AdEo THE FEstE HoE &
HA A+=dl, lentiviral vectore] A HAE Fotst= wlg Fasith AFYIA Ol webA

G =3slolmy Ao Zolrt WA 4 )& Bl ol lentiviral vectore] AUHAE
o]E g} AIZItH 33 lentiviral vectorE o] &3 A M3 nd AL AT A Ha AR

2 &8 7 Aot

TAZ der 11 d=sto|wy e Id P
Aakd B e gz=stolmy A FHA =9 ¥ 2 HrlolA dxstolwy fFHxA
of Y PFH oS el oF 6-1271€ H ME P2 E Agbol A d=3lo|H
oN

Wol BAWEE, Asiey 54 vasty, AuvdeAe sde BAse A5
th 71E dzstoln Aol WO %}Eﬂﬂ ofuRolE Sejmw A4 P opURol=
= BN dgolm, AAMES A 8w A wolHEe

2@1 e Bl dgolth R, dzatold
2stluy Bel 84 F shiel

W male] YEs A4 7159 o]
g QAA75o] Hold B tem AT ool 1w AT AP Lzajolv
2784 AAQ) CDK5 84 2 FETZEole] BAS Fxsholry RAAL o] 43}
Aseta ggos BAT dAolth o BAA AL BASANT, He| 2Hw o
4 o s}omﬂﬂ 714 ATk S AR BAstel A BEA LxslY 4D
A

TAZA Mk 12. BEAAS o] 88 d=sto|H A8 A77IsH &<

Z1Eo R B2 d=solmy AR T ofye} o] TREHI e B2 ¢=
shojmg A gofze AL A2 AP R ok AlfoA s Hojd a3 EAAT 4
Az AgS ez sts dIANFAAE 71U E37F yetuA &2 A97F B3t
ol#F ZTAE Aty fste] AATIEol Hold HE ol &sty d=spolvy RAHALS
AT drgoln, Aite G=stolny H3 B HAFES ¢4sdW, 2oy AR



F=o EE ST cdAolth 7IEd LdHA Fxstolviy A= Fa F U ZEE
(Statin) B! o] A& FES AT & L=stolny Rl HoA oidRols Fet
[e]

5 =
W4e] Wsh, oxidative stress 5 Thpe] dxstoluly EA AAE o §kel oFE A3
AZE clgolth. Wk opeh A2 d=sjolny xr|EAZ UeR CDK5 BA ¥
AAZE 8 ARoEe] MESE RUHE SHelste] zstolrye] AR
AR Wy om BEY ogot

Moot U

TAA Ak 13. BAAE 23S 7)o
A2rEl PD/AD 22 AN vZd3
s, A2 dold HAIZE] WA
st A AAE FSetaA ok

% K

TAZAH A 14. A3nd Bz
7 WA RNA-seqe 23S 3317] 9l RNAARE FHefoFg AT =
oAzl GAA HAEnd EA A SATAE, 2AE AT R} Bz Y
= 22l
H]

=

Ihe] fasta, Sk, gaksta W)

NEE Sl A Meke vla 45 F8% AAA &40 7HE 83 &< high
quality®] RNA Alg &EE 93] RIN (RNA Integration Number) #& 7]FOS 2 Hlu EAF
o 7153k 90)3e] FHel ABE ARE3th 18] RNA-seq Ao 23 DNA golB g

2] A Z3te] Mlumina sequencing (HiSeq 2000)& =33t Ho|E S A=t}

71 EAQ A3 A2 genome sequencing¥4H ¥ FASHA| R, genome &A1 A H AL
A 24 AAL FEHCE b= HAASY EA4ARAHE 7] 4" A7
referenceol] RNA-Seq®] short readE Yelo|ME A OS2 M (splice junctionZ S F3l)
FAA G2 ofMETE S35t (overlap graphZHd S EUlZ <3)) Unigene2 A 3H
H, DEG +#24 (Differentially expressed Gene), GO 24} (Gene Ontology), ASHE%
(Alternative Splicing), KEGG pathway#4 & ohFgt &4 53 dA4d dsrd Ex4 7)
oo HAMA FF2 Aol & Bl A g

55t BUEE A2"o Jis el BN 2 A HEAIZNolA motor rating scale
2 behavioral rating scaleS 7Rsla ®F3}8} WS plelo g gy i EFxe)
A 24 WE AgtEd 7)o PFZ] HIE BRUE St Abgol A o] dzxstolH
[FZ1E8 e 4 9 A & vla Ao

F435t42l HItE HAsiAE 71EZ o2 DNA methylation®] Hlw #4 (MBD-Seq) #
Histone modification Chip-Seqell thgt 27Fx] 2] &4 o] Zg3sttd. MBD-Seq (5-methylcytosine
sequencing)2 Methylated DNA binding domain sequencing®. 2 methy-CpG-rich regions<
gagth B4 HxtE [PS o]£3te methylated DNA binding domiang 74 3&ke] 200-bp
short insertsoll st L3 AMEE AA3ta, deolHEE T3] =2 &+ 4 *2
o Mgdgold Y99S AEFozHN A Jiete] mMEs WEH do (DMRs)< Hlal &
Eia=

2
o

4
Bt
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2B rretnyisted cos D Unmsst CEG ﬁ
& msD
1 25 - JHREL o o T
N . i) ==
T g

MBD enrichment

€

- op — Tags mapped to
forward strand

—— BALM 1 —
—— BALM 2 pre——p—
—— Mixture model —_— — —
Tags mapped to ——— ———

reverse strand e

Defining hypermethylated regions
using BALM algorithm

and

&

[MBD-Seq #4] Zxte] o]
T A2 Bt A= S 2EHF Y3 AAF 2EEHE I Ui HUlE Tk
ste] o]zlo] Histone modification Chip-Seq ®Holth. 3]|2=E W& ChIP-Seq4-3 Al active
marks (H3K4me3 % H3K9ac) % repressive marks (H3K27me3 % H3K9me2)o] sl A

it 1 =

@Y sto] ChIP fragments< ©] &3t AR S Falste] BA7Ne Blu A4S s3I

ChIP fragment - Solexa sequencing Genes

GApipeline : Image analysis - Base calling > ELAND alignment

Tagoount

Selection of uniquely mapped tags on the reference genomic sequence
Significant peak (= binding site) finding

= Genomic distribution of peaks identified (k-mean clustering, peak density, pie diagram)
= Identification of peaks iated with genes as well as functional elements

GO annotation / KEGG Pathway mapping

¥

Motif analysis

¥

Integration of expression data to ChiP-Seq

[ChIP-Seq ©lolE] 7]& EAH]

ke AEelA GAstH BIPEe ek, MeAE, Au A 2 @7k PEe
e ph WA seAwe L TL T2, STRAAA 4 SAd Feshy 24, 2
DWLgol A B 44 2 A4 fehde] oy sl 24, DTIA M2 wgg
Al AR RTPEEA, T2golA Mz W e Aok T oA Avje] A9 1
TL T2golA o 5 a%e] 91% 9 4o 34 B3, FLARGA 5248 Waay g
#3, 3 DTIO|A W z2e] o]y sHi5Ae] Z7bolth. PET-CTe| 4§ Aged 7
o WA B4 8 Ggelstd IRYstke o 2
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[hege] Ag 2 Ho w)

& Z(Tracer) = %A A (Target) 1 7HAssessment)
aromatic amino acid Monoaminergic systems
18F-DOPA decarboxylase (Presynaptic dopaminergic system)

18F-FECNT dopamine transporter

Presynaptic dopaminergic system

11C-DTBZ \2/e51cular monoamine transporter

Presynaptic dopaminergic system

11C-SCH23390 D1 receptors

Postsynaptic dopaminergic system

11C-raclopride  D2/D3 receptors

Postsynaptic dopaminergic system
Dopamine release

11C-DASB serotonin transporter

Presynaptic serotonergic system

[gr=3holog el Ae B Bh )

&l Z(Tracer) & 3 2] (Target)

7 7} Assessment)

Relative regional cerebral

18F-FDG metabolic rate of glucose Brain metabolism
consumption

11C-flumazenil central benzodiazepine receptor GABAA/cBZRcomplex

11C-PK11195 translocator protein Microglial activation

11C-PIB Fibrillar A -amyloid G -amyloid plaque load

3T MRI(== 7T MRDE o] &3t ¥ MRI 949 AdFE 98 3T =& 7T MRI(research

prototype) (Magnetom: Siemens, Erlagen Germany)E ©]-83}oltwo-dimensional gradient
echo(GRE) 7|"HS. 2 Dbeagled] H G Y3t MRYAEF S parameter= o3 2
t}. (repetition time(TR), 750 msec.; echo time(TE), 17.8 msec.; flip angle, 300; total
number of slices per acquisition time(TA), 15 slices in 12.50 min.; bandwidth(BW), 30;
number of Averages, 1; and, in-plane resolution was 0.25 mm with a slice thickness of 2
mm. To cover the entire brain, 7.0T optimized 8-channel SENSE coils(200 mm long and

300 mm in diameter)

18F FDG PET scan (HRRT)E o] &3 > PET gAel AFE ¢8| High resolution

research tomography(HRRT)-PET(Siemens Medical Systems and CTI, Inc)E ©]&3te]
18F-FDG PET |4< &3t A4l upH A[F-18 FDG (500 uCi/100g of body weight)
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gl =ASETE 308 Heoll ¥ 18F-FDG PET 974 92 71#A A& F$hHsoflurane
AvtHE ol &8st APt parameter= Th=3 2T} repetition time(TR), 750 msec.;
echo time(TE), 17.8 msec.; flip angle, 300; total number of slices per acquisition time(TA),
15 slices in 12.50 min.; bandwidth (BW), 30; number of Averages, 1; and, in-plane
resolution was 0.25 mm with a slice thickness of 2 mm. To cover the entire brain, 7.0T
optimized 8-channel SENSE coils(200 mm long and 300 mm in diameter

mIOl' Ll

[(FA A3 H 2742 18F-FP-CITE o] 83 PET-CTZ 4]

gl

slneta pxBo ol @ WA PAE 918 A4 beagle, AN beagle B

Jd A}

o
Az 4 Wy e o] &3 PD EAVN 2o o s 54 3 WHIE #E3. vho)
B ES o] 8314 coronal 10 umz > d#-& Ze} H&E staining, Congo Red staining for

amyloids, Tau, TH(tyrosine hydroxylase) immuno-stainingS Al &s}aL. oju|A] T Z W& A}
[e]

g3l A%t it Ao 24 2Z o2 HE RT-PCR % western blot 58 4AI3H4]

Utk 4T #5E S53, PD7 BHE Aow 2AHE YPAY 52 3 Fdo
|5 WO lewy bodyE WASHY @4 wgow stz @)

3=

A7 =2

)

= AD/PD YA MTH0| 2401

= AD/PD @S| gO|Lt ag=te:

T OHIZ W)

_ = PO /Y oy 2y alf-Tg=1=T)

QUNYE PDRYT | = NIAAE YO B4 MY
yOr gy HZx oINt1E o] HHIE ==
= C}E QUM QJR] AD
(=L=Th LT : [41 goatel

= YOLEI PDRYT] . g?é?ﬂ oy MHUS

ENY/YSHHS

= MRI, PET-CTE S92
Yyous:

= T TN MY AD
8911 g
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2-3. AN FRA A
B A AF7eNEe SEdustue] Ay nggelA F35tar, AFYste] e @
OFEd A 3T o4

(2 AE7} &x

- ZleAgs A" B 44 A2V 6 2REYCE ¢ P9 g2AN(F)
ANA A3 AAME 2 BEAFA F3

- FAHS Az A4 BEE A

w8, KRIBB ©]#4 % T 35

J

2
- AwEd fa4 24 % 97wt

3 AAZE NTFE AL, AFA T dE7|HEel AL

| Fojste] Aty dehnd e TR
]

FUU SEAYLYAYIY © FEARANAE 287 F

o
s

(4) GAE A3t =31 A=
O [BtgA ==AEA

- HyY AP AP
=i

- Fe) AgEAL 9 A A
- AeRA D AlEAE g B
1-2d7]

O VledsaA « A7/
- A Ade =8 dx 9
- AGAQAE FRE AYFHEY R
O [(A#s &A - A70d 3dAH
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C-1

C-2

C-3

140,000

CT;
>

C-5 .

C-6

CRISPR/CAS90] &3
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