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SUMMARY

Large—scale integration is the global trend for R & D in life science and drug
development. Large—scale integration in research strives to generate a creative
new research capability as supposed to the traditional hypothesis—based
small-scale research.

The key to establishing an advanced research industry lies in developing an
effective infrastructure for large—scale research. Through development of this
basis, the cost and time effectiveness of a basic research project reaching its
applicative potential can be maximized.

In Korea, despite the high capabilities of individual researchers in
Neuroscience, the number of researchers is still lacking. To improve domestic
research proficiency and create a milieu for multidisciplinary research synergism,
it is absolutely necessary to establish a national basis for collaboration and
extend this overseas. This is the key to a successful culmination of the brain
research promotion project.

The underlying tasks for an intensified research infrastructure for effective
Neuroscience research are 1) Establishment of brain gene bank and expression
DB, 2) Establishment of mouse model DB for neuronal diseases, 3) Service for
brain—behavior analysis, 4) Establishment of DB and human brain banking for
specimens of brain disease patients, and 5) International collaboration projects.

Our aim to establish a Neuroscience research infrastructure will not only
become the basis for the present Frontier Project, but will further benefit
domestic Neuroscience research and related industries as a whole. This will have
important social implications.
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o] TR R o] Folxx glom, dA NIH Arsh 117) d77]¢e] Fojshs NIH 41737

gt AT 13 (Neuroscience@NIH program)s = H o2 A &2 ojx, AAZQ Al 2e A
T Al o] o] FolAal Q&

O 53] NIHY A¢ A7 1EE 7|Fow & o, JYAFAES woprt AAshe vlse
AAp A5 o8t A 3s Loks s7lskal Sl

O &, SRATALNSIALE ALY, A o 24 1348, 3

(2) 4&

O RIKEN BSIi= A7 A ¥} (2] olsf), wejofst (Ho] HE) HEst (w2 Fx)o] Al
WofE FEHY SFHIL Ao HZo= ool WO A (Nurturing the Brain)
oFs F7hsto] 1 ARS8t Sl

O T3 2003 Y2 #7]% (Science Technology Agency)oll A& ¥H AT A 300% < 3k
= B otyzl, dE TAANAF Y RASAFANE AR HAT Aits HAdsk] A
= 7198t S+

_17_



(®) 97 2 ek

of

o 7} = ¢ Medical

ol

ﬂ

]
B

ofiy

fus

2

=

A5 A

o

=

g MRC2] 1999-2000% &=

Research Council (MRC)

O MRC

e

B
o
B

en oF

® A

i

INSERUM, %22 Max-Planck Institute

T—
HFe

H)

O

stelom, vde

T = Nijmegen Institute for Cognition and Informatione %3 o2 77 B A 2] 417328

¢

Zurich th38te] Institute of Neuroinformatics (INI) 49

AN=
—

o} 29

]

P

o

al
2. 71 H Y FHeFA

H]

it

1!

N

ofiy

)
R

oju
!l
o

N

iy
)

~
file)

ERE)

=

slo] wojokst o A} g 7} wo)
stel el 7

¢

foi3
=

hva
i I

3 =]

ul A
=~

dAR) A= AR

A %

o

gl

A A A kel g

_18_



Ab @157

%

A= vlolEfHo] A7} B H A

sfef vl

53

2EZO H

Ava

Kl

ol 9

=R

bl Q1A Az

S

g 9

AA Ao 133}

Al

O

ol

)

Wy

%3

HE=LS]

ofiy

=)

3. o029 A

“nﬁ_wo

o|J
il

=0

w

—

gl
=K

o|J

QI b E A 9]

Eis

% 9

bel, w7be 71w AT

S

AT zol7t 4

3|
RS

mon

!
ojiy
Jo

= ]

9k oyt Ao A %= microarray

oF -

o|J

3

H] &

L —
T

A7 o] 47

o A Ak Axel 7o,

2l

fraak el 714 A5E vt Aeoln, {14t

1
o

Mﬂ
Gl

)
L
ju

T of
MR-

oH

o

il

!

bof chop

+9E 9

=9

717

]

A
=

o

M

Mo

A

ROE AR H.

5
o] AA AL

2 A gdlof

o]

iy
N

T w

_19_



H 3 & sl L= H 2o

1L d774E <3 W&

il

ﬂ*]ﬂlﬂrfﬂ wobE 2 gAY et Foke] glolA §H4 A} microarray B & ol g3t A

FAAE Yo ®E s Aol o3t Bede d7 FFEH T
ol¢} #H3 thkdt ot HAFAES Qo B8] Y5te] AAFHAAMNE ] Folu Al
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3 FE RS olgst A7 Tu W O HA FE EEo A 9 AT ol

A MBI 2AE = 77 7159 HWle W HAS FERY PR A A
= H|Es WU AR HAS AFAAAS et £ g AT
B T 2 gS Jikste] w7 E 3

g H3% BE DB 75 % &9

A, ndHE 7247 ol Al (T 870 AE)7E Fofshs Fotdas dAsEeH oles
T T stE core facility = "1%W‘?§%LH ddoerATAE o AR 25 2 253
ARG AAES ¥ 8] 98k FHo]A] (www.brainbank.or.kr)E 7RSI FERE 37]
o] AL WeiE 37 AY el A =]iskelal 5717 FrF = oAl 33U d Al
(SANA medi) 29| Aloks F3 7] Alm BAAAE &5kt

ok Al S SAFEHAT
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W Sold FAx I dHolEHol A - 440 F WA B AR AA o, HAEs ©
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In situ hybridization A/H] 2 : 18971
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Thymosin betal 584 peptide® M ¥ 9 A¥9] 7| de] Exscty A gom ¥
3 O

Gl Lol EASE Ao wE v gl AFANA oy BAR 7)Eehs
= @)
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Aot AEA EHoM = Goactind}t A @sto] A7 o] ¥os A
H] = thymosin beta®] 7ol g A= m|eGith o] A4E E3to] thymosin beta”}
APE = LEAFZAE B T
g Ao dAdt= At Vlss
5l HF o)A thymosin ¥ < HEE-
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(2) Protocadherin®] A7 A% So]zlQl W ¢

H+ =¥ protocadhering > cadherin family 2] stuEA] Zgo)E2]l A2t Ags 24
sh= AR dE A Qlo] AAFA wE Ay T HAAE 32 I ¢ +

2 AZH Qv 58 A7de E9ESE v Axe] 9ske] 20F ©]49] protocadherin
FAA7E HEEo] gto, olF T AR T A B AAAANAM Y Tse obA gl
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=3 Aol A= ¥ wdo] #&E 15F 2 protocadherinel| o st X} A g F-d =}

Y e TET H 2H A AT tiH 9] protocadherin HjoFA] 7] (E16)2] Al
BANA ZetA HEstlon, MukA 0w = dwhd gpo] WA HAA B gEo] Fadhe
Wz 53], A% 3-10d Foll= A BEo mi 5ol HH S Hol=
protocadherin E°| WolA, So]AQl A7 32 FA Ao #AT 7tsAS AEsA AlAE
sttt olE &9 protocadherin 219 7 $ZHA17 3] & of], protocadherin 20-> A]/-t i 3]
d 3R F2 Tdste Ae S 5 vk 53] A Heldk A &AL 2 Aol 24
& Zlow 4l 4T, vk, &y SAoA AEHAQ] B Kol= protocadherinE©|
Tore o9 22 AMAE o]lF A Ll Wste) olF WA B AAIE o]} A%
o] 4% ¥#Hd TR Aus dAIETH

Pcdh1 Pcdh3 Pcdh5 Pcdh? Pcdh8

-

Pcdh9 Pcdh10 Pcdh11 Pcdh15 Pcdh16

Pcdhi7 Pcdh18 Pcdh19 Pcdh20 . Pecdh21
(3) Hes6oll &J&t MEZF7] =4
Hes6= 234 5 =7|A28] #3le] #olst= 202 ¢# %l hairly/enhancer of split

(Hes) Ald el AAARJMAZ A A At HZL 78 A% Hes62] Lol i L%

ZAHT J5S HAsN O, Hes6 4 =0l HeLa ME2 #4445 A3 AATgS #

Zatgltt, 33 E Hes6+ nuclear body (NB) #tal =89+ 3 ] Ad H3A FdE=

vl o, of HgAo] oste] A oAVt MAyHS & 5 AT BRE o2}, Heso ©
Brdu
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* Homepage for Mouse Bank for Brain Research : http://mousegeneticslab.org

* Homepage &% :
- M4 B s

ﬂ [Le————

¢ IGTC (International Gene Trap Consortium) : IGTC
i+ Gene Trap technologyE ‘&3l Knockout® ES cell clones 74 Hi& FHA9 vl &o=®
it 9 S5t FAE S ot o] XS F3lA KO constuct®] A&7} ES cell targeting©l]
e wmE e ARt dokd g glom H 2 AyAeA s IGTCE S8 W2 KO ES cell
ZHEH KO mouseE J1tste

m

xQ -1
EUNN

o A2 Al# 9 WkglE wp9-A KO 32%F), TG (33F)5 23t Al KO 143% 7 TG 142%F
o] FHAASeAE GRS Sl
O F5A+4E 53 HAIHH vpeA 2d g oy A3 nper mdo] Ay

(1) ¥H7ledT ZEHAA AT o AFAtel Al Ay 227
* GnRH Tg (A=t 71743 1) : GnRH Tg A1t 913k vector construction, AJ4t, F4 %
al

9] founder”’} AJArE o] in vivool A2 GnRH FZo| &

p
ofN
du

H ¥ (sperm freezing)st3d
AT 8 Tl A=

* Bmall KO (A&t A% 3) : Bmall KO A4S 913F ES cell cultureE 3til o] &
C57BL/6]2] blastocystell #]Al59].

e CDR2 Tg (AAIH 29F w5) : CDR2 Tg AZS $3t pCAGGS vectors Al

* CDR2 KO (AIH 29+ ) : CDR2 KO #4598t pPNT vectors A%

e CXCR4 KO (22&#d] & 1) : CSCR4 KO mouseE banking, 4 % #|&.

e Bax KO (22&lt] A€ 1) : Bax KO mouseE bankingdt.

e Ahi-1 KO (&t} 71d 1<) : Ahi-1 KO #|#-& 913k pPNT, pKOII vectors A&, TC-1
genomic DNAE #| &3t} ES cellell gene targetinge 3to] 31 WA screening<= &3l 8
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7N ¢] positive clone , OFE 7] @4 9] KO AAato =z Foth

e CaMKII KO (¥t & wF) : CaMKI KO mouseE A3l A

e mIP3K Tg (L&t & wF) : 3F 72 founders AL

e TERC/TERT Tg (&l & 1<) : TERC ¥ TERT Tg mouse®] brain®l A2 in situ
hybridization 23 -& .

e Mxi-1 KO (5571t BH5%F 1) : Mxi-1 KO mouse % genotyping primerE ¥

e PKD2 Tg (ol v 1) : PKD2 TgE A4k, A4, Ale 9 K ¥ (sperm freezing)st
A3, 6572 founderg o]

* p53 KO (O}TVH T 1) : p53 KO mouses Al

e DN1 Tg (¢}5dl &+ 15) : DN1 Tg (ASC-2 KO) mouses A&

e Klotho KO (A&t %213 1) : Klotho KO mouseE A&

e Hes6 KO (o3l 7 A7 1) : Hes6 KO mouseE A& (mouse banking).

* Dopamine2 receptor KO (22t ®2}& 1) : Dopamine2 receptor KO mouseE banking%t.

e Bcl2 Tg (F3df 3

 Klotho KO (Zdd 73

o
ne
iE
lo
4 =

of

expression test® 3.

oE

3] W) : Bcl-2 Tg mouseE bankingdt.
+ 1) : Klotho KO mouse®l 4] telomerase activity =7l thst

7= A4,
e Jabl Tg (AM=dh #4td g, Ao o]g3 1) : Jabl Tg A 14 4 sperm

9] founder’} X %o AA in vivo AT+ FY.

freezing3t 1 31, 45+
e TERC KO (L tf A wF) : &5 A7-3t] TERT KO mouse?| behavior (olfactory

bulb) testell thdt A= +3
e TERT Tg (A5t 771 &) : TERT Tg mouses A& 34, F5ATE Bl ]
=132

Neuroscience®l] 3.
O HAg #xH FAax 2D A Fd [F-A7 o] gt vpg-A el A2}

1) H7lsdT ZE2E A ol AgAfel A AlF ;153

e Ahi-1 KO mice (2181t & ) : Ahi-1> Abelson pre-B-cell lymphoma®l* 5 & 74
B, & e wolsts Aot Ahi-1 ¥ 9] A, HIEA, AN oA e
S Hol Ahi-1 KO mouses 239 M probe 38 57 134 180 446 479 N.C.M
vermis F/d¢l o]d& B FAOoE s
Joubert syndrome®] W 7|4 B T
s A rdo] B Aow FArh dA 3 W
constructE ES cell®l targetingslol & 8%
positive clones ¥, & IFlA KO ; V : "
miceE o] A= project’t TEE ZH 0] o ‘ . |
=

* GnRH 3.0-dsLuc reporter transgenic mice (A&t 717 % i) : GnRH reporter Tg mouse
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£ A Wl A GnRHE| 2ol o @A o] FojAS AFal7191a] A% k. srhe) <)
founder”} &KX 5 ©] germline transmission®| 1!, luciferase assayE &3l ©] @d JE&
a9l o).

Generation of GnRH3.0-dsLuc Tg Mice Luciferase activity / GnRH content in POA

Founder ;f’
s 12 Wr 2 - WT
~ @ |ine2
1444DP| 5 @ | ine6
943bp| . @ Line12
754bp|  — - =
585b - <1
468bp|  — 2
wh‘; - - = 377bp for GnRH3.0-dsLuc s
258by "q::’
153bp| = E 0
105by WT  Line2 Line6 Line12

* Ei24 KO mice (‘J#¥tl o]ehg ) @ Ei2d= pb3e ofs =8 4+ +/+
¥ apoptosis®} #HHAE AAE dHA St IGTCEH-E ES : .
cell clones o] mAIFUSt 107+ €] chimeras %= KO
miceE AT = :

e PKD2 Tg mice (5ot ¥&& 1) : PKD2 (polycystin2):= cell-cell/ matrix interaction®]]
Tyt A E A renal tubular development$t morphologyol Al & Q3 &S 3}
o] fH=Fe] =AMl autosomal dominant polycystic kidney disease2} #H# ¥ o] ¢ltTh.
AAl 79t2] 9] founderE W3 Western blottings &3l TdA S-S FRlsalch

* Jabl Transgenic mice (A=t ¥ W) : Jabl/CSN5:= COP9 signalosome®] T4 WA

Kidney thymus

L L L —— D7

——— =

1

| €— WT (13.7kb)

. €4— KO (8.8kb)

e s e |4 actin

Wt & ¢ dN dA o T
dN :d line normal dA:d line abnormal

cerebrum

-‘\"-F!;.':ag- Ko -=

S e |4 actin - I

Founder Screening
PC AB C D NC

Jabl

Expression test on Jab1 Tg mouse (line C)

Brain Heart Intestine Kindney Liver Lung Muscle  Pancreas

WT Tg WT Tg WT Tg WT Tg WI Tg WT Tg WT Ty WT Tag

B v e e
Aglolth Jabl c-Jun, p27, LFA-1, MIF, HIF-1q, Smad4,7, p53 52| thok
S 48-3to] degradatione =37 stabilization Al7]+= AC®E dEHA ATt 4572

founderE ¥ 3%lil germline transmissione <13} T

ro
s
1=
i
1)
o
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p23 KO mice (&) ©]gkg WF) : Hsp902] co-chaperonel =
o % p23& estrogen receptor (ER) signalinge % 7HA1 713l 5714
ER Bel2th Tbx39k #2 +382ke] HAlyEES S7HA 7t @A)
p23 Tgell Al ¢F 1.5 ~ 2.0 W Alo]o]l ApT2A S & tumorZt &4 ¥ o “W ~ <—KO(6kb)
7714 9 A KOE AR, 24 Sl gl : |

Bmall KO mice (A&t 7% 1) : Bmall KO circadian rhythm 17-¢] £& in vivo
model= A7} 1 Q. JF-ZEHE o] KO mouses BIXAF 3FAA T A& 5 §lo] IGTC
ZFE ES cell clones %FHro}l 6vtE] 9] foster motherel] 2174 mAFYS $ AFe]olth
BLT2 Tg mice (L&t HAS w/Adtdd oleg wF) : 2 T72 foudner TH.
NSE-mIP3Ka Transgenic Mice (L&t & 1) : 47}2] 2] founder’} K.

Cdr2 Transgenic Mice (At 9+ W) : 57+2] 2] founder’} &R

Sir2 KO Mice (&t o]shg ) : 872 9] chimera X 4 germline transmission©]
gel.

-I- +/- +/+

b <— WT(20kb)

r-{m

=~

) 19}2] chimera’} &H..
Tankyrasel KO Mice ("JE%W 0]5_}% ) : 119+ chimera”} €1
EST1 KO Mice (A& ©]skg W) : 1v}2] chimera X7} 5.
TFF1-Cre Tg Mice ("33t ©]gtg ) : 77+ founder”} K.

) H7lsdT ZEE o] A o] A7Ak o] A 1637

TRE-Runx3 wild type Tg mice (Tt ¥4 w=) : 107F2] 2] founder”} 1.
TRE-Runx3 mutant Tg mice (F5t] ¥4 W) : 892 9] founder’} A

mckp2 Tg mice (w3t BFFH) 1<7) : 5712] ] founder”} €HHE.

CD11C-hDEC205 Tg mice (Rocfeller Univ. B¥Fxlj+f 27) : 57}2] €] founder”} X
TRE-mTERC/sRosa Tg mice (5% 3t=¥ t]g Dr. Rudolph Lenhard) : 17}2] 2] founder”}
g,

Tet-on/ TRE-mTERC Tg mice (%?:_] 3= st Dr. Rudolph Lenhard) : 4v}2] 9] founder
7F &H.

NME2 Tg Mice (S5t A< w<) : 47+ 9] founder’} <X,

FEU Adi 1) : 7918 9 founder”t &R

NG-29 Tg Mice (‘3 AN ) : 97t ] founder”} X,

mp62 Tg Mice (3o #d] AA 1) : 4722 founder”} K.

P2x7 Tg Mice (d#&d] Nzl W) : 87F2] 8] founder”} &Hx..

Rani Tg Mice (&= tf % T) : 8721 ¢ founder”} X

Casc3 KO Mice ("d+t3d] & W) : 492 ] chimera &+ % germline transmission©|
<l

Thymosin 34 KO Mice (A3 o5& BAh) : 2vk2] 2] chimeraZ} €HE

Thymosin 810 KO Mice (A3 ol5F AL @ ES cell clones " AlFd s Aot
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* Prpsl KO Mice (339 AE< v9HAh : 11712] 9] chimera €3 4 germline transmission
o el

o AdFE BFEH AHlE
ofe] A AE A
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- Neurological tests : Placing reflex(23]), Surface righting reflex(22]), Air righting reflex(22])

- Tape test : 23]

* Sensory function : Acoustic startle response(73]), Visual cliff(3%]), Light-dark choice test(2
3]), Odor test(43]), Odor discrimination test(43])

* Motor function : Rotarod(73]), Open field test(93])

e Emotion : Forced swim test(2%]), Open field test(13]), Elevated plus maze(33]), light-dark
test(23])

* Social behavior : Sexual behavior test(13])

e Cognition : Pre-pulse inhibition(33]), Water maze (hidden platform version)(83]), Water
maze (visible platform version)(102]), Conditioned taste aversion(12]), Fear conditioning(5
3]), Fear extinction(22]), Object recognition test(2%]), Radial arm maze test(22]), Motor
learning(12]), Y-maze test(13])

e Reward : Sucrose test(13])

* Electrophysiological test : ERP(Event-related potential) with auditory oddball paradigm(4

=)
O H71% A W
tekst A Hrles HdAE W7 B AAR S SHEin ARk A AL, A A A
Al 5715 AAL 7 AL AV (SEH 719) AAE A EE HJAE, A7 e A
AAE 55 Urslon, & 25714 B dAF ZEEFo] LgE o] Qlry. ZQbo] S EH U
A Exrsold, W& o 2
<H 7|5 WEwA Apl2 AlE>o|A 8 Thest WU Be A FES AAdska 7 dEd
ol /M WFAAE AEsS
e General Health : Q17F8] AWt 7bdxle) 3. &2 ARAAL A, AL, AAMe 454
o] =

S -
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e Reflex : 7]#%4 Rl
e Somatosensory : 2t7]s ol et HAL Azt A7k, $7F, Aol ik AL
e Motor / Activity : IL5% 7|5l s AAL locomotor, rotarod AAL, % /72 eto) wjg

217] AAL A EE 7] AL

f
>~
>,
N
olr
2
=
ok
bV
~
>,

=]

e Motivation / Emotion : 2385 A AAL, ¥A8F A AA 5 FAe5F ety
* Learning and Memory : 11374 2713}, =52 Zx3} 3jzthq]
* Cognition : Water Maze, radial arm maze A}, WiAA = 2713, F5/s539T5F 5.

ASdsksE, A7y, Fx71Y, d3lr]e Sol Fdol 2H= AAL
e Social Behavior: At X435, 3485, AAAF, AEA7] 5. JAETA AFANA ] v
o JhAAe] o] 5 2Fgo] T

olg AR W PAY 2%E Aden, EEahd BEPAE ANl o 2 g
= [e}

(i
=
o

- General Health : Body weight, Temperature

- Neurological Test : Righting reflex, Limb Placing test, Tape test

- Motor and Sensory function : General activity: open field test, Motor coordination
(rotarod), Visual acuity (visual cliff test, light-dark choice test), Auditory acuity: acoustic
startle, Olfactory acuity: odor discrimination

- Cognition (Learning and Memory) : Attention: prepulse inhibition, Morris water maze,
Fear conditioning, Eye blink conditioning, Passive avoidance, Y-maze, radial arm maze

- Emotion : Elevated plus maze, Light-dark preference, Fear potentiated startle, Forced

swim test

Electrophysiological test : Electroencephalography, Electromyography, Long term

potentiation (in vivo)

& <H7s BEEA MuA AlE> oA JidtE AEHAN TREZS ARGt A i ¥
AL B AT AAEID glom, o2 FT|H o= Sy A7E e s EHA
Ero wE gstdoke o]55 fe F A HAH * VA TEEFS AR AFHA
dolguo] A7} 5 EW, TEEFE glo] 3 T84 v Ak B AR G| EHE A
A A4 3 F49 HoleE E&sto] a&dor A7 I3 Jhsaix A 2 Aotk
O A FFHAAA M

5S4 ¥ 999 Ve A= AEoE AEEn weF g o] Ve HolE doeind
PE ol e e Ade ot HFHor Ago] WsE xdeA He Aot w
ghA, T8 Bde T 5 HASS A5 wols sid HHEe] FuE FEES olalst
I AFEAe] = BE HAY WHE Ak Jlo] Faskith

BE A H9E 1 ol 54 H g dis) 53¢ AFHAE Fed e o,
AR 22 F2 o= AR a%E 1Y) e 4 e ®E 354 23 F (phenotyping)
o] #Aol destrg, Fxol e FFEFA S AWHAQL test batteryE Al AU o] & FEl
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* Anxiety disorders

* Attention-deficit/hyperactivity disorder

* Dementia of the Alzheimer's type

® Depression

* Drug addiction

* Obsessive-compulsive disorder

e Pain

* Parkinson's disease/Huntington's disease

* Perinatal brain injury

e Perinatal stress-related diseases

* Schizophrenia

* Seizure disorders/epilepsy

e Stroke
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I. Introduction to Behavioral Neuroscience

II. Motor Function

Activity pattern

Motor coordination

Exploration

Motor skill : Acrobat training
III. Sensory Function
- Vision : Color vision of rat
- Vision : Visual acuity of rat
- Vision : Depth perception
- Auditory
- Olfactory

- Somatosensory : Pain behaviors

IV. Emotion, Motivation, & Aggression
- Anxiety
- Depression
- Sexual behavior
- Aggressive behavior
V. Cognition
- Attention
VI. Neurological test
VII. SHIRPA protocol
-FEdEEA VI 0 g5 VdS SAHCE,
(2], CBAS HF2 1)

I. Cognition (Learning and Memory)

Attention : prepulse inhibition

Morris water maze

Fear conditioning

Eyeblink conditioning

Passive avoidance

- Y-maze; radial arm maze

II. Electrophysiological test

Electroencephalography (EEG)

Electromyography (EMG)

Long-term potentiation (in vivo)

Single-unit and field potential recording

* Hands-on training of behavior tests
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Operant Conditioning:

Bar Pressing

Emotional Learning Test:

Fear Conditioning

Spatial Learning Test:

Morris Water—-maze

i

Sensory Function

Motor Coordination Test:

Rotarod

Screening:
Startle Response Test
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