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Musse AA, 2007; Harauz G et al., 2009]. 37 oAM= & MBPL 20%7F oA 7ol ANEEYH AVE 7HA =
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Moscarello MA, 1989; Mastronardi FG et al., 2007]. 3%k ofl, FA4 MSollAl= AIEEHS) MBP7} A MBP
°] 80~90%5 2kA gt [Wood DD et al., 1996]. %‘—ﬂl%ﬂlE, AR frobel MS FAfelA A/ EES}E MBPO]
EX7F AT, 2822, MBP AlEEW3Ee] Sl 27 SRAAA 22 2 NS 5 AR ¥E BRFe
o] glpar AtH ATt [Moscarello MA et al., 1994; Harauz G, 2007].
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al., 2008; Jang et al., 2010; Jang et al., 2011; Ishigami et al., J Neuroscie Res 2005]. %%+ o}ijz},
¢ HlEAA MBP AEEVS ALew 9hde] olalE A= st Advk. TR ASS wAANH zZEle g

(PrP*) %4, % 84 (vacwlation) @ A7Aoluz < atal= AJsHd Wes Egow = A7 By
St B EkA x)H A el AAEYA dstolw [Colby DW and Prusiner SB, 20111, PAD2 & o] Z7}3lal A
EEW3} 557} Holdt} [Jang et al., 2008, 2010, 2011].

# 0001) thedl= 55538 A110-1237002%

H]| & 35]#-¢
(M E3] &3 0001) Boggs JM (2006) Myelin basic protein: a multifunctional protein. Cell Mol Life Sci
63:1945-1961

(R E38]&3& 0002) Brand-Schieber E, Werner P (2004) Calcium channel blockers ameliorate disease in a

mouse model of multiple sclerosis. Exp Neurol 189:5-9

(&3] &3 0003) Caverzasi E. et al., (2014) White matter involvement in sporadic Creutzfeldt-Jakob
disease. Brain 137:3339-3354

(¥)E3E38 0004) Colby DW, Prusiner SB (2011) Prions. Cold Spring Harb Perspect Biol 3:a006833

(R E38]&3 0005) Dendrou CA, Fugger L, Friese MA (2015) Immunopathology of multiple sclerosis. Nat
Rev Immunol 15:545-558

(R &3] &3 0006) Erickson AK et al., (1990) Identification by mass spectrometry of threonine 97 in
bovine myelin basic protein as a specific phosphorylation site for mitogen—activated protein kinase. J
Biol Chem 265:19728-19735

(M E3] &3 0007) Harauz G, Boggs JM (2013) Myelin management by the 18.5-kDa and 21.5-kDa classic
myelin basic protein isoforms. J Neurochem 125:334-361



SIHS31 10-2018-0017929

(HE3EA 0008) Harauz G, Ladizhansky V, Boggs JM (2009) Structural polymorphism and
multifunctionality of myelin basic protein. Biochemistry 48:8094-8104

(MIE3]E3 0009) Harauz G, Musse AA (2007) A tale of two citrullines——structural and functional

aspects of myelin basic protein deimination in health and disease. Neurochem Res 32:137-158

(H]E3 &3 0010) Hirschberg D. et al., (2003) Thr94 in bovine myelin basic protein is a second
phosphorylation site for 42-kDa mitogen-activated protein kinase (ERK2). J Protein Chem 2003 22:177-
181

(ME3 &3 0011) Jang B. et al., (2010) Involvement of peptidylarginine deiminase-mediated post-—
translational citrullination in pathogenesis of sporadic Creutzfeldt-Jakob disease. Acta Neuropathol
119:199-210

(ME3F3 0012) Jang B. et al., (2008) Accumulation of citrullinated proteins by up-regulated
peptidylarginine deiminase 2 in brains of scrapie-infected mice: a possible role in pathogenesis. Am J
Pathol 173:1129-1142

(B E3E3 0013) Jang B. et al., (2015) Peptidylarginine deiminase inhibition impairs Toll-like
receptor agonist—induced functional maturation of dendritic cells, resulting in the loss of T cell-
proliferative capacity: a partial mechanism with therapeutic potential in inflammatory settings. J
Leukoc Biol 97:351-362

(ME3]F3 0014) Jang B. et al., (2011) Subcellular localization of peptidylarginine deiminase 2 and
citrullinated proteins in brains of scrapie-infected mice: nuclear localization of PADZ2 and membrane
fraction-enriched citrullinated proteins. J Neuropathol Exp Neurol 70:116-124

(ME3F3 0015) Kim JK et al., (2003) Multiple sclerosis: an important role for post-translational

modifications of myelin basic protein in pathogenesis. Mol Cell Proteomics 2:453-462

(ME3E3 0016) Lee H. et al., (2012) Cerebral white matter disruption in Creutzfeldt-Jakob
disease. AJNR Am J Neuroradiol 33:1945-1950

(B E3] &3 0017) Lee HP et al., (2005) Activation of mitogen-activated protein kinases in hamster
brains infected with 263K scrapie agent. J Neurochem 95:584-593

(B E3&] &3 0018) Martin R. et al., (1994) Citrulline-containing myelin basic protein is recognized
by T-cell lines derived from multiple sclerosis patients and healthy individuals. Neurology 1994
44:123-129

(ME3E3 0019) Mastronardi FG et al., (2007) Peptidyl argininedeiminase 2 CpG island in multiple
sclerosis white matter is hypomethylated. J Neurosci Res 85:2006-2016

(ME3]F3 0020) Micu I. et al., (2006) NMDA receptors mediate calcium accumulation in myelin during
chemical ischaemia. Nature 439:988-992

(B E3E3 0021) Moscarello MA et al., (2013) Inhibition of peptidyl-arginine deiminases reverses
protein-hypercitrullination and disease in mouse models of multiple sclerosis. Dis Model Mech 6:467-
478

(M E35 53 0022) Moscarello MA, Mastronardi FG, Wood DD (2007) The role of citrullinated proteins
suggests a novel mechanism in the pathogenesis of multiple sclerosis. Neurochem Res 32:251-256

(M &35 0023) Moscarello MA, Wood DD, Ackerley C, Boulias C (1994) Myelin in multiple sclerosis
1s developmentally immature. J Clin Invest 94:146-154

(B &3] &3 0024) Nishida N. et al., (1999) A mouse prion protein transgene rescues mice deficient

for the prion protein gene from purkinje cell degeneration and demyelination. Lab Invest 79:689-697

(M E35 53 0025) Morell P and Quarles RH. Characteristic Composition of Myelin. In: Siegel GJ,



[0008]

[0009]

[0010]

SIHS3 10-2018-0017929

Agranoff BW, Albers RW, et al., editors. Basic Neurochemistry: Molecular, Cellular and Medical
Aspects. 6th edition. Philadelphia: Lippincott-Raven; 1999

(M E3] &3 0026) Rossi S. et al., (2013) Opposite roles of NMDA receptors in relapsing and primary
progressive multiple sclerosis. PLoS One 8:e67357

(M E3]& 0027) Shimada N. et al., (2010) Developmental and age-related changes of peptidylarginine
deiminase 2 in the mouse brain. J Neurosci Res 88:798-806

(R &3 %3 0028) Tranquill LR, Cao L, Ling NC, Kalbacher H, Martin RM, Whitaker JN (2000) Enhanced T
cell responsiveness to citrulline-containing myelin basic protein in multiple sclerosis patients. Mult
Scler 6:220-225

(R ESE3 0029) Vassall KA, Bamm VV, Harauz G (2015) MyelStones: the executive roles of myelin
basic protein in myelin assembly and destabilization in multiple sclerosis. Biochem J 472:17-32

(M E3E3 0030) Witalison EE et al., (2015) Inhibiting protein arginine deiminases has antioxidant

consequences. J Pharmacol Exp Ther 353:64-70

(R &3] &3 0031) Wood DD et al., (1996) Acute multiple sclerosis (Marburg type) is associated with
developmentally immature myelin basic protein. Ann Neurol 40:18-24

(ME3HEA 0032) Wood DD, Moscarello MA (1989) The isolation, characterization, and lipid-
aggregating properties of a citrulline containing myelin basic protein. J Biol Chem 264:5121-5217

© EEE 0D, =AYy Ze, T2 A, dxstoln] Fo] ANAEHYY Aeel LS MBP A EERSE
x 5

° ReFE FAS WREGL, MBP AEEUS)
0D R 23w 7 vkeso] Wle] Pe] JEAE Avaich. ¥ #ye] FAe AAHS FRAGA
} 2~ 9]
T

ol MBP AEEHSME b AstTelA Exste] EFo® AAFEI k. He TAES MBP
AE PR AgoME dojds AAFTE ey, FAF R o] 7F ojW Eatgo] #

2 @t B A ES AR F-AEZUS P RFE A 16l (2 1B8, 1H1 2
£ 365) FAE Isligial, o] dAEL b7 QIzF R25, R122, R130 Z7]ellA] <17F MBP
AEEHUES}F 16 a.a (-2 FE (& ol MBPY] dlEd Fi)S Jd3ch. el gk ~34 9 7Y vl
92~ meo|A] MBP R23 Z7]i= PADO] EolA oz Hokskx|uk, MBP R128 7] WAool Ut THEAE, £
MBPE= oo ¥ wial dfrekos A on, vhd MBP R23 A|EEWUSE W3 2 wbdor nEd,
4, 229 % (corpus callosum), &FHA Z Au WA R #z

A FEle thrToE BFEEA] Gt FGRo|E=HE ofF ¥ ghxlo] oA MBP R25,
R122 2 R130> &AA3] AEEUZEJOY hRate a2 gkt 53], (D &At9] S} A4 e wd

oo
28

U, PAD2 @ I= A
7k MBP WolA] A% A /S A4S 3, 18.5 kDa Z/EE 21.5 kDa Ho|A= oz
A3 5713 Ll

y

FEe U2 REy Hnste 1FEo MBP A EEHIE YERSTE. MBP A EEWUSE sRE W2 T oy
ANL i ABAA7F QAT F= 365 (oM A= 23y 7d v~ 2 CJp 3
e

NM AET-AT 25 IS FIY Ao odr. =3, &

#8877 2 A,

X
ot of

_7_



L

=]
gl

L

, "NEEHS}

10-2018-0017929
< HAA F=

—n

Zxoll ofel el=7)d

Gl
=

=

=

o

i

FaL, HAIEE-3} MBPe

S

54

3
1

k<)
H

opw| :=AFolnt, PAD

tRNAE &4

o= 4

", "ANEEWAS; MBP e}
OJ-_E,.

}

o]

o
e

E

=

]

QJE X
o o

d

(MBP) |

=
=

E
=

Al
i z)
h

7178 &

[0012]
[0013]
[0015]

19] ojv]iwit AEE 744

el

C

2, Mgl

ol

00

wl
=

}™, Fab, F (ab'), F (ab')2

o]

& 59 ofu]ixAt LS 7= T4 7k
oy

39 ofriit A e 744

il

, Aed

o Zzte] Bie Fet ol

L
L

7HA

=

69 obvliit AP L FpA

e

29] ol MRS A= FH 7

18] opvl:al AGE A

e

e

il

l
9 9 Mau

o
=
o
=

A
A

Mol A Zole] 4

=

ul
=il
=

[0017]

CER =D

Fab+

B

Hlo

g

HA

shut

[e)

J 2o

X
1S

2} z)

ksl
H

tol Az 31

o}
k3

o

=
=

)

o el

(r]dZn} A

Fab' <]

HQle] -kl
CRER

s
L
pu

o w9lzA o] Feje] A

[N
= =
hyA
ol

foleltt. F (ab')2

CH3

A
blom, ole] F4

dAel A 2 7]

=

o]-&-3l A
FF A

1 F(ab')2
= Ve s
=1
Z3

S

[

)

7HA. F (ab')= &3 CHI

] Fabe}e]

7%1:

A A]
ERIEY
30602 WY

=

=
™

yal
71 ¢
wel CH1, CH2

=
=

=

o
3]

Al
=]
=

)

j]ll
o= ArA AA 99 (complementarity determining region,

a4y 9

F

) 3t

IR

A
1B8, 1H1

[e]
A
oS o

=

3to] CDR 2L

S

N
s
o 4
)
B Aol e A4 99 (CDR) "ol
A
7}

=
Z

KeN
=
2}
=y
=
T
&
7}

L
=

=

L

A

tol Al
l\% ”é/ﬂ]/ﬂoﬂ/q "7]_@ ogg,,ola}
B} %

S

L
L

o4 ael el wop
oA

g

=]
=

=

99 (framework region, FR)o]

CDR)¢1 CDR1, CDR2 2 CDR37} A3},
A A e g

3
B
o}

2

[0018]
[0019]
[0020]
[0021]
[0022]



p

L

10-2018-0017929

<!

=

=

ol
48] opvlat A 7

el
=)

qEHE

=1
=

MG, AGNE 39 oprlwit RS A F4 AU

e

EE AUME 59 opulwdt 4GS AHE F4 7

Br
go

g
N

=
ﬁo

B2

R

ol
S
)
o
ToH
2]

oy

=

NEZH3} VBP HElo]

p

L

29] oAt ADE 744

Az

=

=

A

&

kel

gol Al 271

Foict.

uk

i

[<)

[0023]

N

o

[0024]

(6}
W (limited dilution technique)el ¢

=

£4]

]

R AL e 7

A
2

No

To

o)

i
frl

A~
00

NI
N

—_—

0

"
K
22

il
#

o

o
T

ol

rH

o

ol A Bz A Wol A o

ad

ol wheh Al

7

=
RS

22|

EERLE

|

o

=
[}

Foi ELISA

o

3ol

o] 2 2]

L

L

[<)

B

A

=
=

A

A

o]

[0026]

T, HA]

3l o
o

o]
e

= Azxd

CEIEELIRE B

Ae B gy A

2

, olZugh ARviEI ],

mm

o0

%

]

X
gomA AolHn.

[0028]
[0029]

]
el

EECIES: |

[0030]
[0032]

olo

tol vl

°

glol AHg

i

kel
i

Al

[0033]

o A71E &

Ul
=

A (detection label)e] A]=L

o, BEE

il

on, dE

23|

I

Ar
el
ol
T
o)

=

o0

o
To°

Ar

linked

(immunoblotting),

ELISA (enzyme

RIA),
IFA), WY E£H

(western blotting),

(Radioimmunoassay,

(Immunof luorescence assay,

H

ESh=|
=

e

assay),

(Radioimmunodiffusion),

immunosorbent



[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

SIHS31 10-2018-0017929

2 A"2yY (Ouchterlony) WS At ZAE (Rocket) WIA7|G%E, ZAAY G4, W A
(immunoprecipitation assay), 2A 1A A9 (complete fixation assay), FACS (Fluorescence Activated
Cell Sorting) % wwld A (protein chip) 5°] o1}, olo] AHE AL olyr), uldz A= ELISA
HE o]&ste] Al Ul A/EEAS MBP & dS A& 4 ovh. ELISAE A A X Ael] F-2td A< 3o
5 St 2134 AM=$1A ELISA, = A AR Aol F-=
2l T O A A F o] IdAE AAEE TAE 23k 3
X

S A H A=A ELISA & vhekdk ELISA Wiio] npghasitt. o& 5of, Al A=Al &)

£ o oo oo

Bl gof AR A 2A, AL, A, TF, Y, D9, e, B9, =, A, Fr 3 o
Aol 52 TPS], NESUS P GUAS AFT 5+ Yt ALE £FhE Azl AHA Pk,
ER, B oUge AESUS P eNde] SoldoR Agstt mnI® A it 19 39 AY UAL ¥
Fhs, AESAS P BUA UE 2 3

wgh, & 4He AEEUS MBP @il Holxor Ajfsle Ha-FE A Ev 19 ¥ A4 dEs =
dete, ANEE™S MBP # Ao Xvhg 2A4E % Mk JEE ATdr. B U] JEE AEEWUS
MBP Tl thgk A o]ffe] WE A FAo] ALEEE T AN TAE =Tt EE AkE FUtE 2TE
T At
A7)l sk AL i gAY S 54T 7 dv dolatd BF X ¢ k. o= g W
& @ Eofell FAHY o oE Fo], ' EXY®, ELISA, BAMIHSEANE ) BAMH S b, WY
FFEAY, W9 B2, 239z y "Wy A 2AE WIHAY|YE, 2AEY dA, A9 HAEAYE, B
A g AR, FACS, @A 3 Fol o}, ofo Ay = AL ofr}
WA Ao ALGHE B e Ao s A @A e XA, HAF 7ted A5E AT F A
B4, &3A, ARA, L HAEA T& A F vk, AR HAERE FAEH] a4 A9de a4
e FAT F e 714, A9s 9580, I g4 B JFELAZ 3AE 23 A, #A 71 L ogks
AAA & X F Ak
2 o] e ¥3EE, AEEWS MBP vhill e ik A= npgrAleAle e '3A e AXA &
ol MAIE Hlep 22 gokst WS o] &3l 1 E 4 21 om (Antibodies: A Labotory Manual, Harlow &
Lane; Cold SpringHarbor, 1988), A3g &4 i A A o2& PBS, Te~gdll, Zedddad, g2z
4, ZEldzdE, ZEoladeyEY, B4 FH4, oplrs, AERz= UERAERZ= HUXEL A
=, ARz, gxE, sHEAMdE AER=, Zgjoladotn|s, ZE|zHY, v, oAFA], o|2udFA],
28 25, 92y FE, ZEop-vE nld-odHE=-2Hit A, oinxal S5FA, ogd-Ty
b FSEA, HdE, 55, F9, 2ds vE, B e A4 g Fo VAR E
1

HE 7hsd Aeg AT o e FAs - 5] d4& B4 e AFH R 54 JhesH &t
w, o9 dEe 5i, FFEAL, =, FEA, 9L (nicroparticle), #d=2 #2 2 HAM 94
A & AR F A g4AREE B-SFFEYGA, B-D-SFIZAIGA, F#otAl, HEA oA (et
Al HASAIGA F), Sl EAgbEtolAl, opEF o A EtolAl, SRz SAtobA]l, ATk, 2
o|E HslolERAGor, FFAL-6-ittsto]ER2A oA, QIMEtolAl T AR o k. FEEdRE
7L, ol&E|leAoklelE, 2uRl, daH i, o, drIsAlohd, EFQ 240 RESA o}
HolE 55 AREE 4 vk 2RtERs vloled fEA] o] glow, ©HEdREs okaduy AiHE, F
A", FAS Rkl Sol STk WAadARE ZTRO|E w, A" wEX Fo] fla dEs AR
HZA, FeE ZF3FE, vol&2Al, =, Ti o], Cs o], toln=, 1 4-MZFF)E=, so|=2F= 5o
Ak, WA FYAaRE 30, 14C, 32P, 35S, 36C1, 51Cr, 57Co, 58Co, 59Fe, 90Y, 1251, 1311, 186Re 5©I
Ak ey, A7) dAlE s ofd ety AW AR 4 9l AlolEhi o ol ARS8l
.
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[0041]

[0042]

[0043]
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B A VERE gdd 24 BARA S ASAEHel= (RP)E ABE Fg-olis 71ERA 3-obv|
w-g-o Y bR ukE | S-olw e AE] Al 4-FRE-1-UZE . o-d DAt o], 2,2 -obX] e-H] 2 (3-o] F Wl = E] o}
Ed-6-EEAh), 3, 3-HopunlAd, 3,3",5, 5‘—E11EEM1%@X]H, o-tolAY, E= 3. 3-THEAMAY %
8o T AT odnh EF, Ak wARA @] EadjEolAs A9d Aeos 71dE2A 5-aR
F4-gRR-3-9ud TAMOE, YERET HENERF, B prHERAY IAF0E 3 §9& AT
F ol ER, 5a FARAM B-D-ZREATAE AU dfds 7ARA o-HERIL-B-D-AEANE
B 5-HERA4-ZR2R-3-AE-B-D-ZHEANHEAE XY S48 AHET £} o] Sjd ® Lie] &3
= 7ledopl el e ax g as 2 7jde AT 5 o

gy &

AT MBP AN EEYS = Drxst Wske sk o Hon, @eise 2 dddA AE-AE &
T ENE RIS Aom ogdu. E, 2 e ARe AEEUS: WP WY RxFE P4 Ee 19
A4 SHe Gzt A §83 = @ Aom ool # W] I A Ee 1o I
A% @Eg ol gsky OJD, 23 A&, ze 4, Ldxsfolv Fo| AAHYPAY deke] Y el f-&
& Aow Aud

la WA = lee AEEHSE MBP fete]=oll it vk =38 A9 /st 54t #ek Aol

H

lat F-AESAS WP FA o] Solde AxF A PAD2 (2 mg/ml), 10 mM Ca 2 5 mMl DITE 7HakAL}

74844 k3 37°ColA 24717 EoF wikatar, AAE <17k MBP (huMBP; 100 gg/ml)E o] 8-ALt, 10 mM Ca’ S
5 mM DIT9} A 6A13F F<k 37Col A wjeFdk C57BL/6 vF$-2 ¥ &7 (B6; 1 mg/ml)S o]-&3 =6 EEH
o= JEE Aoty BSA-SA WER, BSA-AF BIAEEZ#3E} MBP HEle]=; BSA-UA tlET, BSA-AF AE
293} MBP FElo]=. 3-PAD2 ( £ hPAD2-2110) A& Q12k3} wlg-29] PADRE ©A| 67 s A& ).
&-MBPE= MBPO] o}w] =it 82-87 % oﬂ e Ao, F MBPE BRIk §E& A8

% 1bi ELISAC o8 EhQlel wpel o] mpg-22 Mi-ZE A ofo] &ER]S 1% Flo|t),

T lcE ¥ 20 71A1E A HElol=E o] 83 FLISAR AAE =2 1B, 306 2 1H19 <A® ANEEY 2
olth. R, ol27]d; X, AESA. SAH= Q17 MBPS] obv]iab 91A1E v,

T 2v 2399 3 mpg-2o 4] R230 A 9] MBP AIEERS; Eol4 A& yebdYh. (A) ME7, 220 ¥ 1394
Ay 74 u}%*,l :cloﬂ Al 28 1B8, 3067 3G5= =¥l EX3te] MBP A EEHSE H7hgk otk & MBP
ofn| Ak 82-87 H¥o] thE PE BT E F-MBP FAE o]&st SAHSIT. F2 188l o8 BXE Al
EEs} MBP7F ME7, 220 2 1394 =389 ¢ = A,l :c]oﬂ A 15 ~ 20 kDa Atelel veRdTh. = 249 7 W
A Hde]l Mxe H5ol4 ME e [g6E YERAT. AAEE 8 3659l o3 43 =¥ MBP W
2 Uehdtt. 8 365-23%" E29A MBP R23cit (B, ﬂé}%i FAE) 2 18.5kDa M= (C;

TAE)E = WBPE &), kDa® TA|E BAEe 9% =Wl eyt

s
S

T 32 2389 7 vh-zoA MBP R23 AlEE#3} dMo] e wbgoz L}E} S RHAFEy. dFRTe] o
Add (A-C 2 G-1) 283 22L 239 7 vl ¥ dud (D-F 2 J-L)S HE BRLeFE 3|
A-F)Z gdAlste] MBPE FQlelglal, ZEIBS FAS o] &3te] R23914] MBPL] 1EEE§}—§
o wWiE R g Aotk Hl& = 4X.
k|

|EEHsE JFgAs Aojoh, gzl d3dvd A vz 22L =389 73 v
—‘?—io H A A AIEZYS MBP (4, MBP R23Cit) 9} & MBP (54) A& 33t A7E HAFETE. 4y

S UERATE. R25, R122 2 R1309]

a = ] I A A 22 1B8, 1H1 % 3060= ¢AEH 2

EH3le Hrpsd. A EEUS 295 E@é}b MBPS] C wek RES Z= 3658 @A, T 1-3
(Control 1-3), H] A Ro|=HAE-otFH 3=z} (non CJD patients); CJD1-3, AF#Al (sporadic) CJD; CJD4, 7}
%24 (familial) CJD (V2031). HE R:=F 2 3-\BP A= & MBP €A o] &ttt kDaz FAY 2%

Aol MBP ANEE™SE %
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[0046]

[0047]

[0049]

[0050]

[0051]

[0052]

[0054]

SIHS31 10-2018-0017929

< A% o el

T 62 dRo|=HE-okFH #x] wHzAdA MBP ¥d Z23dS dEepdn. (A) AIEE¥S) MBPe #d o
B =2 1B8 (R25Cit), 1H1 (R122Cit), 3C6 (R130Cit) H MBPZ A Ro|=HE-ofFH 3ix9] Z}7] g& Y
FRA gxEl B3 BEAslo] Hrbskgitt. (B) PAD2%t iapl ol (PrP)2 Zb7h 28 PAD2- 211071L SF42
S8t CID1-3, 4b#4d CJD; CID4, 7F5A CID (V2031). < ¥ d(frontal cortex); Te, FF4-
DI (temporal cortex); Pc, FAY A (parietal cortex); -TF—‘:FE? 94 (occipital cortex). kDai x
Al EAS 9% S YER ST

Wy dAe7] A FAF g
ofeflell = FAA] AAE S0 ¥ T S F o AAS] Awdith. ey, 2 o] weprh A
of o] Z1Ajel Rk g = Flo] obde & o] &3l Y|witobll Al S A AS 7kl Aol Al A st

<QIZE AlE>

A7t ¥ AlBEE 7| ZATY Bl (Institute for Basic Research brain bank; Staten Island, New Yor
k)] Dr, Piotr B. Kozlowski®} CID AEHAA S+ M FAAY (FHUsn & AAHJ) o2 HE 43}
Stk Az AAlel tigk A W82 # 1o YERAT. B A= sdista A d A A A9 S
wkokr},

FET 2394y #D>

C57BL/63} BALB/c 97! wh$-2 (6-85%)E 9 (Orient bio, Seongnam, Korea)d}itt. H&543% L A4 =
FEZL st QA EFE RS 9 o]§ U39 FAS wEdr). ME7, 22L ¥ 139AE FAbeh C57BL mE
2 e g2 2o e 1% ¥ #E NS PBS (phosphate-buffered saline)oll &aleta, 303 wl$-
2 i FASIAT. 233y FoR 1270 B E A71Q 150 +109 3 16.5% $-#€
stoll A mlg-2~5 3]s

<B=FE A >

u9-2 B3 2 FAE ANLEY] et ANESVS EFee A MBPO] FEol= AE vl VA E e
(PEPTRON, Daejeon, Korea) (3 2). KLH (keyhole limpet hemocyanin)-ZA%¥ FElo]= (50 ug) S 4A
29 Zgc AW A (Freud's adjuvant) (Sigma)®t 7] BALB/c wh$-2o EZFFAlsle] W 3lsr
[Jang et al., 2012]. slolB g =rl= ZgjogdalZalo]= 1500 (Roche Diagnostics)S ©]-&3fe] mp$-~ Ul
2up AEF Sp2/0o® WSt wh9-29] H AEE §7Fete] Axedar, 10% SEHEA (FBS; Biowest),
—Z e 4500 mg/l d-ZEE2s, 9 =B UER, 10 mM HEPES 939, Sho] Eakel-obu w3 g 2l- FAHW
B34 (hypoxanthine-aminopterin-thymidine supplement; GIBCO), 100 units/ml HYA# = 100 pg/ml =E
A Enlol Al (GIBCO)S 73 DMEM (Dulbecco's modified Eagle's medium)olA] FFA xS} A 37ColA 5%
CO, ES171oA wieFsiglct.  &A Ay Boldg Addstr] sty wRb-FEbed 45 (Thermo
Scientific, Rockford, IL)ol & “ﬂ' 1 pg/mle] ANEEUS} = NAEEAS) MBP HEFO|=E 96-9 ZFolE
(Maxisorp; Nunc) 7ol ZHst oA 7 AgF <t EE 4ToA 9 sljggt oh& SfolHg|krl viA &
o] ZYolE Yol 37CE & "]7J S Wit Mg F, ZHOEE A A4 vk IgG/IgM/IgA
T4 HEA o]z (HRP)-A%HE 22 &4 (Millipore or Life Technology)9} &7 wiFslaith. Wg
A Ase AEAe] AFUHE IMP (3,3',5,5'-tetramethylbenzidine)-ELISA (enzyme-linked immunosorbent
assay)Z ©]-&3te] YeERRAT. %A F2& 20% FBS, 10% NCTC-109 #i], 70% DMEM ®i=], 10 mM HEPES pH
7.4, 100 units/ml HYAH = and 100 pg/mle] ~EHAERo]A, 0.1 mM o] E-E YEF 9 16 pM gujd
(GIBCO)S &3t HiA|ollA widstadct. Ao Ag==2Ed ojo]aely 2 &A ABZg2= Rapid ELISA
Mouse mAb Isotyping Kit (Thermo Scientific)E o]&3ste] &<lstgitt.

O
f:
o
o

<A HEER ANEELS
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[0055]

[0057]

[0058]

[0060]

[0061]

[0063]

[0064]

[0066]

[0067]

[0069]

[0070]
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AAE 2A%ZF MBP (biorbyt, San Francisco, CA, USA) 10 ugoll 0.1 M Tris-HCl pH 7.2, 10 mM Ca’ 9 5 mM o}
o|E] 2 Eeo]E (DIT) 3 ShEo] £33 200 nge] A% 13k PAD2 (Origene)E 7F8tAU 74akA] @il 37
T2 PA] vkg-31sln.

LESCIET LB

A& pAststa 7 &Fd oA e Al g Al B Fo St £ dE e 2442 50 mM
Tris-HCl, pH 7.5, 150 mM NaCl, 1% Triton X-100, 1% X9 dH=FA|ZoEAE2-40 (nonyl
phenoxypolyethoxylethanol-40), 0.5% HSA| ALk (deoxycholic acid), 1 mM EDTA

(ethylenediaminetetraacetic acid) % Z=ZHo]= A A &3E (Roche)o|th. 16,000g X 1083k 4TollA
A ste] &7 NS A1, BCA (bicinchoninic acid) ©@¥|d FA (Thermo Flsher Scientific)S o]&3to] 4
Fatgitt, v NS Y] (Laemmli) $5N3} E348kal SDS-PAGE “dollAl &8s & Zgvjdedl theo]E= el
= go g o|FAI AL wpg-~ d-PAD2 [Shimada N et al., 20107, ﬁE 5F-MBP (1:10,000; Millipore), w}$-2
gl-olel (1:10,000; Sigma), 94 d-m}-$-2-HRP (Cell Signaling), 94 -E7|-HRP (Cell Signaling), 944
g-u}g-2 IgM-HRP (Millipore) ¥ 94 &-WE-HRP (Millipore) &A= FY3stsdc}t. 3std 4 AsEL ECL

Q=" EF% XA (Enzo Life sciences)E ©]-&3le] X-4 EE (Agfa) AellA EX3F3T).

et x2dgoR uAQgs WE 6un FTAS FHoR X2, o] HHE HPXZA T A
g3ttt w9 BuIE F-Cit-MBPE EFEE 13 FAR kst o] AW AHsta ule]owle] 7
el vk Ig6 e F-E7] 1969 mdet thg ABC ZIE (Vector)E ©]-&3to] ofnd-nlo] @&l & A H|
=z BalA el A ekl HHLE 50 nM EFA 4= W9 0.03% DAB (3,3-diaminobenzidine) =
0.003% H.0,¢} A wr-gAIZTH, M2 FuiEALAoR AP, HEFHox HEe FdAvA  (BX5L;

Olympus) o2 #3319},

<HA A £33k

HASHPAMS 93lo] %2AL 49 FEEdUsto]le® 1A 0.1% Triton X-100& 3-F3+= PRSE A& 7}
SIESE Sy, HE F-MBP % nf$- F-AES3F MBP (2-1B8) A|SF L 1A Ao =EAR nAH
ZAEL A4 v~ Alexa Fluor 568 = 94 -TE Fluor 488 (Life Technologies)® X A3}l 3%

(e}
o
A dolA A~ dAnjFor #93k (LS700; Carl Zeiss).

2E dolH: W + wEHAR Y. A8w ] AR fo Ao T wE  Adow
B7herent

MBP dellA oA 7 = 2 oo AEEYH V|59 Ade]l AAHAT  (Kim JK et al., 2003; Wood DD
and Moscarello MA, 1989). °]& A3 7je] o271 7] (R25, R33, R122 R130, R159,
R162, and R169)Z AjE“o} Helsts fste] F A e Al o] ANEEH IVE x3ehs 34 HERl= A
d& gAdsin (2 1), 99 B Alxze} SP2/0 mARwtE e sto] B EulEEEH
v A RxEFE ﬂzﬂ% i’iD} (% 1A). o= 104 AAE F2 1B8E <7 E ml$ 2~ MBP NEZHSE
Soldog A8, Fefels 22 8E A 2 1M1 9 306 217 17F MBP A EE#S T Q1zky w)
92~ MBP A E Fw} *Té EolA o g 14355t JEtol= 4oll4 A 28 365+ BSA-AdE AEEYs)
MBP HEfol=E Bold o QAo Y, AEEHSEA] e Heto|=x AXkA] Xty 28y, o] &
A= Ql HER AolA ANEESHSE QI ml9-29 MBP 2 d#ie] MBPE EF A3t HEo]E 30825
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[0072]

[0073]

[0074]

[0076]

[0077]

[0078]

[0079]

[0081]

[0082]
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H 9 e FEo] AAHASUY, Eo]Al S| A=A = okt 1B8, 1H1 ¥ 306 FEE9 o] LAY
IgGl/ kola, S8 3659 olo]lABtgdS Igh/kFut (& 1B). o|& = 1B8, 1HI ¥ 3C6 FE2ELS ANEZWUF
MBPE Eold oz QlAs3ial, ¥ IyAEse o A5 ANEEHA 914 FIE F 19 71%H% o2l 4 e
o|EZ o]&3lo] gqlalgitt. ELISA Z#, 1B8, 1H1 ¥ 306 Z2°S R25, R122 @ R130014] 217k MBP A|EZH
35 QlAsEllar, o] FEEL R23 ¥ R1280A] whe-~ MBPY] AIEEREE A4 (= 1C).

<A 2: 239 7F ul26 4 R23¢] MBP A EEdA3Y] Eo|FA &3>

ANEEHS BPE 2| A% (~3dy] 79 vk~ 2 0D #Ah), d=stolwy, thiy Asss Xdehs
ANAHPAD AztolA] A=t (Jang B et al., 2010; Ishigami A et al., 2005; Moscarello MA at al.
1994). & 1B8 % 306 wl$- MBPY] ¢l H|ER ANEEWUIE A3, qA=2 < H|B ANESU3E &
A& ¢ QEAF AFeEr] f1ske] ME7T-, 22L- 2 139A-2~A ¥ 7 vl fel Wzl viste] WY ERY
S a8k MBP R23 A EEUS = Soldoz 1g]al fosiA AFRAEAT (= 249k 2B W 9] #d).
Z12fuh, MBP R128 A EEHS= 89 7 vh-2olA BAEHA Gt (E 249 F HA #Hd). o] =3
o A F R128 7104 MBP7} PAD &4l & whg3hA] &S HWalErth. F8 366 Hoj® Al sle Wo
ol "&x=E 4 vl TuFAE 18.5 kDa E 21.5 kDa (d4 37]) WolA= WELEIM 74a vhe-zoA A
o2 ZUlek o (= 24 E 209 A WA #id), 238 F MBPE= tlRwrHT) oz vrobA ) (= 249 W o}
g dg). o Ay AAES Rddx FE 3657 AEEHS RAE AT F AdeS A G
FEshd, F2 1B8 ¥ 365t ¢ HlHA AEEUSE MBPE ©X5=d F83, T2 AdE ves o
oAl MBP HAEEAUS = A2 Wy ol

Fefoll= MBP 1abshs 2 29 vdwd wde] 9lal, A
d#A AATt [Kim et al., 2003]. thgo2 B WSS 23

=

e 23wy g9 heel A P AESUSE )
3 o P Q) WSS AT, g AsEsh e, 19504 WP et A48l pAsk
% 2B), o) X AYelM MBPYl PW AR AETAG AuetE A2 BT

<A 3: 233 ZE w204 MBP R23 A EEdS} dFolle A2 ¥he] d4dEd >

BoddAse dxad a3 e shes Hela Pk AEEAS WBPel thae] MelxA s Qg
SgSsieh. WA B Pl @ WelEAse Qe AAsT oF $4 delEE wAs] Astel 3
2 x5t o EL 82-87 (DENPYV)ol theh MBP @S A et} o] oy Ex Hro <
AESASHAE goith, AYHOE WP G W ARl del RES, e B A
W (2 3AS 3D), &M WAL WehA A (= 3Bk 3B). 53, FRHANA A

otk (= 3C9 3p). e}, HlEE 22l-~Td s 49 24 o] fO@ Aol WAT vk

oz $Ev 28 1B3S o]&ste ANEEHS WBP fAS F3rtt. AEEAS) MBPE g 22 vk o
2 RgEd, oJAL 2L-~3#9 79 A oA =% (corpus callosum) H-&, vLﬂfﬂ g AR el A
AZEHAJT (2 3J-L). "2 AvoA ¢ Ho] #EEGoY, gz dvtel SFHAdAE AE7F #Ey

ARSI (3610, A S MET B 139029 ok el Dol ek (dlol8] LehiA g,

Fo®, ANEE™S MBP7F F MBP 2 FEd FES=AE WG ow A
NAzket fARH AEEYS NBPE A W go] Fgor o &
A w29 T (globus pallidus) (3¢, SF4HA < ) I
olgat AsLe ZE B8] Ay 7Y mpe-ro] EX Hbo| gl AEZUE \BPE =

)

oY

¢

N

<A3 4: sCID A} H=ZAG A Z71E MBP A EEHS>

MBP AlEEal:&M (M52 ol kA AyS olgsto] NS o] wideM &
A AzF AmeA W] BRE EE ELISAR YeEhA ekoked, 232 o) & 7w %—leﬂ.ﬂ GA7F B3+
A %?9%71 ottty ow i WHAES AR, OD $ap 3 dxsfoln ghxpe] HFS] v oA MBP A
EEWsE Agagirh. = 59k o], 28 1B8 A= CJD A Ul Ak T Al Abe] MBPOlAM R257F w5

Hﬂ>Pﬂ1r
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[0083]

[0085]

[0086]

[0087]

[0088]

[0090]

[0091]

[0093]

[0094]

[0096]

[0097]
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Fog ANEZUFHREHYSS HAFUTE. AEZWS MBP RI122 (FF 1H1)E CID oA AA3) 2 =AU},
E3], MBP R122 A]E%"/@}—'C— JD 32} 13} 499 R259} Hlwe w £ o Eo|H9l el oz nAL),
MBP R130 AEEH 3} Felx o CID Wl Shat 5 Al SRpol A 2FahA] A H At

W 2 8]-CJD #AF i xatell A MBPO] R25, R122 2 RI300A A EZVs7} #ZEx gk}, A3y 74
929} FAFSLA 28 3G5% MBPY] 1E%a§} TE HAEZAS} -2 -8 (17.3 kDa ¥ 18.5 kDa ¥%)
& BT QAEAa, BE ARoA MBP7F SR A Sl B et glzaty vaste] BE CJD $hAbel
] 18.5 kDa WE<] FHLAg WA o] {%_ﬂ A=

<A} 5: CJD $xpe] BA A MBPS 23 A EEAZI}F BAHJUT.>

AelA 2 AEAES D 1M Aol Ae 9E olZY|d U7 AEEUSEA AV EE g HA
2k, R130S Eots ol2V|d 7|50 F NEZSHRA ¢SS RoFAu. WP/ F vdd o]
30~35%5 AA|tal TFAIAA WMol wjAde] Auto]r] wjiol| [Morell P and Quarles RH, 19991, o]&3d 4
= MBPe] F&=vF th27] wjid o duh gge®, B AgxES (D #xke] £38E Wz k] MBP AE
Ed3} TT’:O] gExEs f\]i%é}iiﬂr CID 1 3=ke] HF¢) FAdA= MBP R254 ANEZFHS} 32 2ok
o (= 5), FAF fAG AgeM= MBP R259] AEEAI I 9435131 FolME= 59 MBP R25 AE
Ed37} 4%_ HAk (X 6A). MBP R25 A/ EEW3E TE F &3 lLo}O# Tﬂ‘j g4, #np 2 AgellA F
WA BEE A =A Jehgen, R130 7)o AEERSE Aol =A v

2¥ CJD A= FAR 9d, T3 9 d4 FHEoA MBP R25, R122 ¥ R130 F7]o dAg A EEH}I}
dojyt}, 2 FxE3 uwate] MBPY FH Y3t AESA3E= 3 CJD Al AN BREUY. E3), AES
A3ty MBP WES 3, AN 2 dgo FHFHAT. ez 491 CJD A (754 CID, V203D E FH,
A 9 Ao A P MBP A|EEASE LER T, H]E MBP wraoe] vl ¥ Au e} 7o @y Lo
AR, AEEUS = oFstA #AEHAT. o= AEE-SL WEAl MBP HE S Udshe AL oldS o
ettt 9= Eekar, olelgk Ak D $hAbe] WA A MBP A EEAS /L A5 dolis AlAgTt,

Fo= 2= MBP A EERS Jrmrh PAD2 LA FAdATE JEAE Aldagleh. vE e gt v

stof diitel T, A B Aol M PADZ Eol sotANE, ¥R Wt PADZ HEE fARSIIYE (= 6B).

o) PAD27E CJDY] thE REmul WAA F o 4ol ¥ GAFT teoR, B WSS PP 2d

o gastgisd, ol PPl nANS fAss Ao deld 9dy] WEelth [Nishida N et al., 1999;

Bremer J et al., 2010]. %= 6BS} Zo], mExe] PrP 7t 92 BEA WAFQYL, e L9 Prp = =y,
E

A7 B Aol A E AT, o] A= MBP A

<d3 6: Al i ZxEE A T 2 B FE IAFE AE>

AlM Az Al AL Bw=IE A T4 % Ao F AARES AT Ay e 2o

36 =4 7F¥AdY (115 a.a ) (AEWME 1)

Val-Lys-Pro-Gly-Ala-Ser-Val-Lys-Leu-Ser-Cys-Lys—Ala-Ser-Gly-Tyr-Thr-Phe-Thr-Thr-Tyr-Trp-Met-His-Trp-
Val-Lys-GIn-Arg-Pro-Gly-GIn-Gly-Leu-Glu-Trp-I1le-Gly-Asp-Ile-Asn-Pro-Ser-Asn—-Gly-Arg-Thr—-Asn-Tyr-Ser-
Glu-Ile-Phe-Lys-Asn-Lys-Ala-Thr-Leu-Thr-Val-Asp-Lys—-Ser-Ser—Ser-Thr-Ala-Tyr-Met-GIn-Leu-Ser-Ser-Leu-
Thr-Ser-Glu-Asp-Ser-Ala-Val-Tyr-Tyr-Cys-Ala-Arg-Gly-Gly-Pro-Asp-Tyr-Trp-Gly-GIn-Gly-Thr-Thr-Leu-Thr-
Val-Ser-Ser-Ala-Lys—Thr-Thr-Pro-Pro-Ser-Val-Tyr-Arg-Ser-Ser

306 A 7tHPS (111 a.a )(AEHS 2)

Ser-Leu-Gly-Asp—Gln-Ala-Ser—Ile-Ser-Cys-Arg-Ser-Ser-Gln-Ser-I1le-Val-His-Ser-Asn-Gly—Asn-Thr-Tyr-Leu—
Glu-Trp-Tyr-Leu-Gln-Lys-Pro-Gly—Gln-Ser-Pro-Lys-Leu-Leu-Ile-Tyr-Lys-Val-Ser—-Asn-Arg-Phe-Tyr-Gly-Val-
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Pro—Asp-Arg-Phe-Ser-Gly-Ser-Gly-Ser-Gly-Thr-Asp-Phe-Thr-Leu-Lys-11e-Ser-Arg-Val-Glu-Ala-Glu-Asp-Leu-
Gly-Val-Tyr-Tyr-Cys-Phe-GIn-Gly-Ser-His-Val-Pro-Pro-Thr-Phe-Gly-Gly-Gly-Thr-Lys-Leu-Glu-Ile-Lys-Arg-
Ala-Asp-Ala-Ala-Pro-Thr-Val-Ser—-Ala-Cys-Thr

1B8 Z4 7P Y (123 a.a.)(AEHZE 3)

Ala-Arg-Pro-Trp-Ala-Ser-Val-Lys—I1le-Ser-Cys-Gln-Ala-Phe-Tyr-Thr-Phe-Ser-Arg-Arg-Val-Tyr-Phe-Ala-Ile-
Arg—Asp-Thr-Lys-Tyr-Met-GIn-Trp-Ile-Lys-Gln-Arg-Pro-Gly-Gln-Gly-Leu-Gln-Trp-I1e-Gly-Thr-I11le-Tyr-Pro-
Gly—Asp-Gly-Asp-Thr-Ser-Tyr-Asn—-Gln-Lys-Phe-Lys—Gly-Lys-Ala-Thr-Leu-Thr-Ala-Asp-Lys-Ser—Ser-Ser-Thr-
Ala-Tyr-Ile-Gln-Leu-Ser-Ser-Leu-Thr-Ser-Glu-Asp-Ser-Ala-Val-His-Tyr-Cys-Ala-Pro-Thr-Met-Val-Thr-Thr-
Val-Cys-Leu-Leu—Gly-Pro-Arg-Asp-Ser-Gly-His-Cys-Leu-Cys-Ser—-GIn-Asn-Asp-Thr-Pro-Ile-Cys-Leu

1B8 A4 7P Y (111 a.a.)(AEHZ 4)

Ser-Ser-Met-Tyr—Ala-Ser-Leu—Gly-Glu-Arg-Val-Thr-I1le-Thr—-Cys-Lys-Ala-Ser-Gln-Asp-Ile-Asn-Ser-Tyr-Leu-
Thr-Trp-Phe-Gln-Gln-Lys-Pro-Gly-Lys-Ser-Pro-Lys-Thr-Leu-Ile-Tyr-Arg-Ala-Asn-Arg-Leu-Val-Gly-Gly-Val-
Pro-Ser-Arg-Phe-Ser-Gly-Ser—-Gly-Ser-Gly-Gln-Asp-Tyr-Ser-Leu-Thr-11e-Ser-Ser-Leu-Asp-Tyr—-Glu-Asp-Met-
Gly-Ile-Tyr-Tyr-Cys-Leu-Gln-His—Asp-Glu-Phe-Pro-Pro-Thr-Ser—-Gly-Gly-Gly-Thr-Lys-Leu-Glu-Ile-Lys-Arg-
Ala—-Asp-Ala-Ala-Pro-Thr-Val-Ser—-Ala-Cys-Thr

1H1 Z4 7PA9 9 (117 a.a.)(AEHZE 5)

Val-Met-Pro-Gly-Ala-Ser-Val-Lys—Ile-Ser-Cys-Lys-Thr-GIn-Gly-Tyr-Thr-Phe-Thr-Glu-Tyr-Thr-Met-His-Trp-
Val-Arg-GIn-Ser-His-Gly-Lys-Ser-Leu-Glu-Trp-I1le-Gly-Thr-Ile-Asn-Pro-Lys-Asn—Gly-Asp-Ala-Arg-Tyr-Asn-
Gln-Lys-Phe-Arg-Gly-Lys-Ala-Thr-Leu-Thr-Val-Asp-Lys-Ser-Ser—Ser-Thr-Ala-Tyr-Met-Glu-Leu-Arg-Ser-Leu-
Thr-Ser-Glu-Asp-Ser-Ala-Val-Tyr-Tyr-Cys—-Ala-Thr-Leu-Asp-Leu-Tyr-Phe-Asp-Tyr-Trp-Gly-Gln—-Gly-Thr-Thr-
Leu-Thr-Val-Ser-Ser—Ala-Lys-Thr-Thr-Pro-Pro-Ser-Val-Tyr-Arg-Ser-Ser

1H1 24 7AYo (111 a.a.)(AEHZE 6)

Thr-I11e-Gly-Gln-Pro-Ala-Ser-11e-Ser-Cys-Lys—Ser—Ser-Gln-Ser-Leu-Leu-His-Ser—-Asn-Gly-Lys-Thr-Tyr-Leu-
Asn-Trp-Leu-Leu—-Gln-Arg-Pro-Gly—-GIn-Ser-Pro-Lys-Arg-Leu-11e-Tyr-Leu-Val-Ser-Lys-Leu-Asp-Ser-Gly-Val-
Pro—Asp-Arg-Phe-Thr-Gly-Ser-Gly—Ser-Gly-Thr-Asp-Phe-Thr-Leu-Lys—11e-Ser-Arg-Val-Glu-Ala—-Glu-Asp-Leu-
Gly-Val-Tyr-Tyr—-Cys-Trp-GIn-Gly-Thr-His-Phe-Pro-Leu-Thr-Phe-Gly-Ala-Gly-Thr-Lys-Leu-Glu-Leu-Lys-Arg-
Ala—-Asp-Ala-Ala-Pro-Thr-Val-Ser—-Ala-Cys-Thr

MBP AEEUS = thd Asts, ZEle A, d=stolmy H ool o ¥ &4 2 FFAAEA A3
A ZAF BHaEal 9t} [Moscarello MA et al., 1994; Ishigmai et al., 2005; Jang et al., 2008, 2010].
oA 2= AAEAY e A3 2dy SxjoA MBP AEEUS ARE AFssich. Cit25, Citl22
2 Cit130& ¥3sl= MBP FElol=ol tst R=FE A= A EEHS MBPe #Hdd} £X 5 Algst=d o]&
& 4= Qth. wE, B dgase At gLy g Ao tid 7 g AAgt: 1) MBP A EEHE =
A7) %‘Owbm 2) MBP A EEWste= i Akl FolAQl7t? 18al 3) MBP AEEHSE Al EH A
A3kl 83k wARI?

A AFE (8 247 vt A3E skt s 45%S AA|sHARE, A, dxdlolmy, ZAFA =M
ﬂztﬂﬂ7¢mﬂW”9Eﬁiﬂﬂ%ﬂH32%%7FﬁﬁHI%§q[MRmdbMAaal 1994]. # 2+
A5 xzwd vlalste] CJD ket ~a ] 79 HolA MBP A EEH S} {5“1:5] 7tk eS Bl
ﬂo}oq MBP NEZ¥sZ} el Wld #o] eS AAET. 2 IdHAES MBP AEERS F Al A9
2 B9 =, R25, R122 ¥ R130%H 13} oy, A EEH3= Ao]= R25, R49, R54, R65, R97, R122, R130

4 oF o
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9 R1620014 doluktt [Moscarello MA et al., 1994; Kim JK et al., 2003]. A|ES@S 33 MBPY % wWo)
A w2y (Marburg's type) W Astsd e Al EMFJ—ﬁr Ao o] FHiE FHoz H
[Wood DD et al., 1996]. T3, <$-& Tl AWl 195014 MBP <l4tshrt S7kste AS ¥t (= 2).
MBP= MAPKsoll ©]3] 214bs}=]=vl [Erickson AK et al., 1990; Hirschberg D et al., 2003], 14bstw el
Aol A ZAdstAr) [Lee HP et al., 2005]. 182z, o] AL AFe wsj). Zr;f;s}ud, MBPO] A|E =3}
9 2liksheE B5 MBPY & FHsEE Z%i/\]?]ﬂ%, olF ZEle HioA wdAd 7T A 9 Ekds xR
ZEs A 2 U,

EoulgoA -2l F 20 Z1AE A o] ANEEH ¥ MBPY 16 a.a -] tid IgM A MBP_CP4E
g skgith, o] A= Holw Al JHe] WolA (17.3 kDa, 18.5 kDa % >25kDa)E ©AE 4 9la, H] CJD9}
Hlwsle] CJD #AFel A= 18.5 kDa WHolA|l7F dAA3] #H3E W, thE I1gGl Aol &) BA=+= R25, R122
9 R1300 A1 9] MBP A EEWstE= 7+ CJD 3=k d79 mAoA opdsiAl vetstth (& 4). o] ez fAkst

Al, MBPe] 18.5 kDa %l 21.5kDa ®e|Al7} 2429 3 vhe-2olAf dA3] Srbebglal (= 2), o

3657F ABEH A Ao Ak FrhsheE f8% Bk 2 ¢ les welErh ey, o] FEe] BSA A%
AEEY 3 MBP Setel=nt BA|Fhol = Etstar of S8 3-3G5 Igh &A7F AAlE 13+ MBP B PAD A 2]
WBPE & FAsh=A= B8 &n (= 1).

= 2E 3

BPE 5 gk ehadoln o E

©
9 @ ol WP el Ael® el ga 1302

X
r,
o
Y
=)
e
r
o
ol
1n

MBP R23 AEE\?/EM =43 BXE ME7, 22L @ 1394 233 F 7H 2Fel7b Q1.
Mze FAS Zole A ¥3stE A4HAY Do) BP Exe HAE 44 A &

oo O
o

< H] CJDSF CJD FAES A7 AAA AEEDS MBPY 2d HE S AFsied, 2R o]

‘?:SMH P 7hssk Aol Algke] 7] wFoltt. 92l ~aHd 79 }% o} fAkskAl CID 2Ak2] MBP
R25, R122 % R1300I4] AEEUSEASS I (= 4). 28y, o] ol27|d 7152 14 (JD 34
94 AFq gdolA= A9 NEE §‘r£1 2 kgl B AgzES MBP AIEEWUSV FAR s W FitoA
A dold oz AZEIGT. dddd _i}% 4, vt 4 AHETE FH 2 Al
T2 dojytt (& 5). ¥ & F ANEE 2 Agd FHEa, Al xRk B T
493t w25 UrEhH?iﬂr 1 MBP A EEWS7}F CID $kate] W

ZnFA %= PAD2 ZES MBP A ATl A#ABA} AT (=

5B). o] S PAD &/d3} & o] o]E oA migrAlslH, MBPE PAD fiol] # =E8S 7kt

Tae Aol A9 wd T wwd (PrP’) FA3 fio] FE P4, A A 2 olwAE B
AAoJ A= vk [Colby DW and Prusiner SB, 2011], MSE mld@d @ ol&o] EAaks Fukgts w9} X429
d3lolgtx= E4S YebdT} [Dendrou CA et al., 2015] gy FdsH, MBP A EESWU3E Zy
< AFgMETE gaxst A8 MSAA F o SolFow vehtes Ao ®Bv. 4B CIDAlA ONS &
FZ237F dojuA et [Caverzasi E et al., 20141, CJDOIA ol FZ37F dojub=As obA WA Wt
e

r.E [

Pree] Zhavt wezabe] wslolebn AlQkE 4 glEl, ol PP vy fxo] BEHels] wiRolnt
[Nishida N et al., 1999: Bremer J et al., 2010]. $-2|% & g ¥R we prp’ FEE 59
o (% 5B). £ UHAEe ZEe A dAS MBP NEEUL Gzl WkEs FWshs Zlolgha At

Ei )

PAD B4812 ajE o MER mi ol HRoA 1R Ca 7} B4 |t} ”ﬂ 43, NEEAS} o
Ao 2d2 Ax 3] At wistE nkdstt. 2 dgxE 9 o AT 152 MBP7F PADOl HoFES
A3}t [Ishigami A et al., 2005; Jang B et al., 2008, 2010; Moscarello MA et al., 1994]. z& },
MBP7} NEEHS MEdteAs o3 10HEM Fatal Stk ofd wWigolA B i AEe MBP AEEW
TEASR il AHFAORE I ]

ShAl W E; 2) e HYS Wy Ay
B g9l MBP= A|EEWSe] 4

, MBPE F23 ol27|d 7R o] F oA i WHofA
£ A3t} [Gao J and Xu D, 2012]. 2=z KA
Wi, & PAD @443t F9o w=EH7] %]E}, 3) CNS m Y

i) —{n:
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PAD29} Ca~ ATPaseZ &l 3lt} [Jahn O et al., 2009]; 4) “s=Ato] thak wkg-o MDA ZF-Eldo|E 484
WA Ca AL e &S AASBTE [Micu 1 et al., 2006]. WekA, WBP AESHs= ¥ 4 oA
8 4 gl el

UM AFe wpep o], Fx, A 9 diARE Fogy ZE MBPe AESA 54 AEEASI] o3|
W3}l [Vossenaar ER et al., 2003; Boggs JM, 2006; Moscarello MA and Musse AA, 2007; Harauz G et

[
al., 2009]. 28122, ANEEAIE 4] ox] §lo] MS &HS THsle x|tk PAD AsAIE o] 83 PAD
EA3 = PAD 847 E4xs) nfeaE X3Sk AYERYEe ANEEYS 55 faAA AW JY, FITE
2 A 275 NAET) [Moscarello MA et al , 2013]. B&EAIE, 9 mE mdo X PAD AsiAl 2ol ¢
Sk MBP A EER-S R FrlekA @kt g5x3) 2%011*1 PAD 7<1 sAE Aelste 49 MBP Al EERS) A
T IANEEHS FAE o) 0}04 go 2 AF7t "3
M

Qobatdl | P-AEZ3} MBP A= grzsl ddkd] §83 =7 2 Aol zw— A&l MBP= @A A 3]
AEEAstEH, ol AR e @A Todhs Ao® HAIY. MBP AEE¥stE Ao AHAAHE vt
getnz, oled W ANAEPAY Ao Ak AR {8

1

No. Diagnosis Sex Age Brain weight (g) PMI (hour)
CNT1 Control M 83 1220 12.0
CNT2 Control M 86 1100 2.5

CNT3 Control M L 1225 7.0

CID1 Sporadic CID M T 1600 2.5

CID2 Sporadic CID M 49 1150 120

CID3 Sporadic CID F 66 1380 13.0

CID4 Familial CID F 66 1450 135

PMI, Post-mortem interval. Control specimens are non-CJD and non-AD,

X2
Group Peptide Sequence Applications
MBP_PEPI CMDHARHGFLPRHRDTGIL ELISA
1 MBP CPI CMDHAXHGFLPRHXDTGIL Immunization, ELISA
MBP_CPI-1 CMDHAXHGFLPRHRDTGIL ELISA
MBP CPI-2 CMDHARHGFLPRHXDTGIL ELISA
MBP PEP2 CAEGQRPGFGYGGRASDYK ELISA
5 MBP_CP2 CAEGQXPGFGYGGXASDYK Immunization, ELISA
- MBP_CP2-1 CAEGQXPGFGYGGRASDYK ELISA
MBP CP2-2 CAEGQRPGFGYGGXASDYK ELISA
MBP_PEP3 CKLGGRDSRSGSPMARR ELISA
3 MBP_CP3 CKLGGXDSRSGSPMAXR Immunization, ELISA
MBP CP4 CKLGGXDSXSGSPMAXR Immunization, ELISA

X, citrulline. C, cysteine residue at the front was used for carrier (KLH or BSA) conjugation.
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CJD1 CJD3 CJD4

Hippocampus
Midbrain
Thalamus
Cersbellum
Hippocampus
Midbrain
Thalamus
Medulla
Cerebellum

Medulla

R25Cit

R122Cit

80—
37
25—

2
l

% -
R122Cit fg:

R122Cit

R130Cit '78=

25—

37—
R130Cit 53—
15—

MBP

MBP

Al g F

<110>

<120>

<130>
<160>
<170>
<210>
<211>
<212>

<213>

=

Industry Academic Cooperation Foundation, Hallym University
Anti-citrullinated myelin basic protein monoclonal antibodies and
diagnostic kit for neurodegenerative diseases using thereof
HallymU-citrullinatedMBPAb-160809

6

KoPatentIn 3.0

1

115

PRT

Artificial Sequence

<220><223> 3C6 heavy chain variable region

<400>

1

_24_



Val Lys

Thr Phe

Gly Leu

Tyr Ser

50

Ser Ser
65

Ala Val

Thr Thr

Arg Ser

<210>
<211>
<212>

<213>

Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr

5 10 15

Thr Thr Tyr Trp Met His Trp Val Lys Gln Arg Pro Gly Gln
20 25 30
Glu Trp Ile Gly Asp Ile Asn Pro Ser Asn Gly Arg Thr Asn
35 40 45
Glu Ile Phe Lys Asn Lys Ala Thr Leu Thr Val Asp Lys Ser
55 60

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser

70 75 80

Tyr Tyr Cys Ala Arg Gly Gly Pro Asp Tyr Trp Gly Gln Gly

85 90 95
Leu Thr Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr
100 105 110

Ser

115

2

111

PRT

Artificial Sequence

<220><223> 3C6 light chain variable region

<400>
Ser Leu
1

Val His

Gly Gln

Gly Val
50
Leu Lys

65

2
Gly Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile
5 10 15

Ser Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro

20 25 30
Ser Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Tyr
35 40 45
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
55 60
Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys

70 75 80

_25_
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Phe Gln Gly Ser His Val Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu

85 90 95

Glu Ile Lys Arg Ala Asp Ala Ala Pro Thr Val Ser Ala Cys Thr

100 105 110
<210> 3
<211> 123
<212> PRT

<213> Artificial Sequence
<220><223> 1B8 heavy chain variable region
<400> 3
Ala Arg Pro Trp Ala Ser Val Lys Ile Ser Cys Gln Ala Phe Tyr Thr
1 5 10 15
Phe Ser Arg Arg Val Tyr Phe Ala Ile Arg Asp Thr Lys Tyr Met Gln
20 25 30

Trp Ile Lys Gln Arg Pro Gly Gln Gly Leu Gln Trp Ile Gly Thr Ile

35 40 45

Tyr Pro Gly Asp Gly Asp Thr Ser Tyr Asn Gln Lys Phe Lys Gly Lys

=

50 95 60
Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Ile Gln Leu
65 70 75 80
Ser Ser Leu Thr Ser Glu Asp Ser Ala Val His Tyr Cys Ala Pro Thr
85 90 95
Met Val Thr Thr Val Cys Leu Leu Gly Pro Arg Asp Ser Gly His Cys

100 105 110

Leu Cys Ser Gln Asn Asp Thr Pro Ile Cys Leu

115 120
<210> 4
<211> 111
<212> PRT

<213> Artificial Sequence
<220><223> 1B8 light chain variable region

<400> 4
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Ser Ser Met
1

Ala Ser Gln

Gly Lys Ser

35
Gly Val Pro
50
Leu Thr Ile
65

Leu Gln His

Glu Ile Lys

<210> 5

<211> 117

Tyr Ala Ser Leu Gly Glu Arg

5 10
Asp Ile Asn Ser Tyr Leu Thr
20 25

Pro Lys Thr Leu Ile Tyr Arg

40
Ser Arg Phe Ser Gly Ser Gly
55
Ser Ser Leu Asp Tyr Glu Asp
70
Asp Glu Phe Pro Pro Thr Ser
85 90
Arg Ala Asp Ala Ala Pro Thr

100 105

<212> PRT

<213> Artificial Sequence

<220><223>

<400> 5

Val Met Pro
1

Thr Phe Thr

Ser Leu Glu
35

Tyr Asn Gln

50
Ser Ser Thr
65

Ala Val Tyr

1H1 heavy chain variable region

Gly Ala Ser Val Lys Ile Ser
5 10
Glu Tyr Thr Met His Trp Val
20 25
Trp Ile Gly Thr Ile Asn Pro
40

Lys Phe Arg Gly Lys Ala Thr

95
Ala Tyr Met Glu Leu Arg Ser
70
Tyr Cys Ala Thr Leu Asp Leu

85 90

Val Thr Ile Thr Cys

15

Trp Phe Gln Gln Lys

30

Ala Asn Arg Leu Val

45

Ser Gly Gln Asp Tyr

Met Gly Ile Tyr Tyr

Gly Gly Gly Thr Lys

95

Val Ser Ala Cys Thr

110

Cys Lys Thr Gln Gly

15

Arg Gln Ser His Gly

30

Lys Asn Gly Asp Ala

45

Leu Thr Val Asp Lys

Leu Thr Ser Glu Asp

Tyr Phe Asp Tyr Trp

95

_27_
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Gln Gly Thr Thr Leu Thr Val Ser Ser Ala Lys Thr Thr Pro Pro Ser
100 105 110

Val Tyr Arg Ser Ser

115
<210> 6
<211> 111
<212> PRT

<213> Artificial Sequence
<220><223> 1H1 light chain variable region
<400> 6
Thr Ile Gly Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu
1 5 10 15
Leu His Ser Asn Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro
20 25 30
Gly Gln Ser Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser
35 40 45

Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr

50 95 60
Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys
65 70 75 80
Trp Gln Gly Thr His Phe Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu
85 90 95
Glu Leu Lys Arg Ala Asp Ala Ala Pro Thr Val Ser Ala Cys Thr

100 105 110
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