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7 A A
FrHY
ATE 1

SUDS3 (SIN3A corepressor complex component) AR TEWEQ Cpt HYo HE3}l #5& A= AAS
2, d=stolHH A AHg 2AE.

AT 2

A1l oM, A7 FAA TERE (pe F-919 HY3d F£3& SHsE AAE, vuEst AloEA 97
E AP E gE e fds) U Adas, A7) A2 T2REHY (p6 F-919 WEstE Hdo] Eo)
2ol Zatolw  uvd3lE Hdo] So]xol Zlolw wE3ly (p6 A7 L9, T wEAlo]EN] EolH
o7 AfPshz FAE T A 24T

A7 3
A2ael ol , 7] wlEEsl AlolBA 9A7]|E WA= 3HgE-S vlo]duto]E(bisulfite) T ]9 9l
A=
AT 4

A WA A4 T o= @ o =S Eehs, dxstolny Av) IEE 7 E.

3TE 6

AT 7

A QoiA, 47 WEs FES dxstolviyo] ohd taE Aol B FAAMe HEs FE v

A% 8
Aol doAM, A7) FAA TEREY Cpq F9o WEsl £ 54 dA=
(a) 549 A& W Alss DNAE HWES} Alo]EAl @75 HYPA7|= e T e U Atai=z

FA4 Z2RE 6 A8 FET 5 Qe TetonF olga] PR o3

23739

Agael olx, 7] wlEEa}l AlolBA 9A7|E WEHA7)= 3gE-S ulo]duto]E(bisulfite) T ]9 ¢l
i

AT 10

Aedrol oA, Ar wHEs 5 = WY fds Eo)d TP aAWHS(methylation-specific
|

=z O
=5 H
polymerase chain reaction), AAIZF wE3} Eolx F3taihwt-S(real time methylation-specific polymerase
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chain reaction), ™3} DNA 5o|4 ZAZ v dS o]&3s PCR, A= PCR, Io|ZA|FA], nlo]diolE
A1DA, DNA HEgold ulo]mg2ojgo], B wE3lg Cpe A% E=He) EE F-wEAlo]EA A4S o] 83k W
AAAHoR FAR FoA MEE= Aol W,

ARk CpG F-919] wWds}t #Es HAEFdony, dxstolny Anjs Adsr] A 24E, JE
of #3 Aolrt.

ol whe A A3 g e q7sk, ofste] wiew e &
g2 AAAHem 7 waA el nEsrt AyEa giek. ol
BAg A ZhakEA Frhskal sl

ol Ave] by W

Auj ARAAH Fe] 2 dEAd ARomA, T FelA dzaloln
e I S T I
3

S = -
ERold. Sxajoluy Auj: )oY 7Ez Al A7 Fire] 91
L= VS

1

b
of A= Abgol ol=& i

pxatoluy AujE Amsr] 98 AT AW FANG AZHow AGHo] Lol Brekn AAAN =
A AmAE gor WA FA4e SEEL Wue] AAe RFE FFe] Amnuel WAL Q= Aol
o mebd, gEstolW Avj: £7] Aw L AAA ARE Fd A WHAIE AdATE Aol 3

e, @) xalolnd Av) Agel LRI Y AAAADAE A9 B AW, wkrE, £E
A o A ol A4 Astel Afwd 24 FFS WAL @il A, WRI PETE ol 87 =Gz
AS, 37kel AulE Age] Wi 5EF S yehlA gt 27196 AAE Ade)7) olee A
o] itk

o]

2, HHFN T A HE ol o= gAY
Aot A H 2 WA (glial fibrillary acidic
St Yo, Hek W] A4 A8 a8

=31
s H
7193 vk (FATHES A92/17152%5; v=538] Al4,666,829%; = AFNES Al
231,0

(B3 E3 0002) n|=FESSE US 4,666,829% (1987.05.19 5=
(E3F3 0003) =+AF/NES W01989-006242 (1989.07.13 &71)

(53|53 0004) m|=E3]5= US 5,231,000 (1993.07.27 5=

gige] g
S dst = HA

B odyzlE5S SUDS3 (SIN3A corepressor complex component) FAxF7} &=slojwy | FAHo R U3 o]
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wy Xujo] Bojz oz AwEs}(hypomethylation)FE AL F<lela, o]Z ulo]owlA R o]&ate] SUDS3
= o= A

]
W xstelmy AuE AW F drks AL Hlste] B Ay e

CHE ol SUDS3 FAA TRWEe] Op6 FellMe] HHs +EE SYste] dxsolWy ArE Ave A
s e ATen
oE At AN ARZYE SDS3 FA4 TERE 6 P49 A8 FES S WAE TS,

rstolmy Aul AW A Au AF PES ATH,

OE i gxstoly )

iRy at7] 9Jato], Al ABZFE SUDS3 FHA TEE
B o] CpG F-9lol Aol wWdst 45

A9 HE 8

a2 SUDS3 41}7} A=stolmy | FAH R dEFfolmy o SolHoz AuEslE s o
71Z23 Aoz, SUDS3 FAAte] 54 Cpc HAA dojuhs Eo]¥ 2 DNA AvEs ATE FH5te] Ld=3lo]
HH S Jests EAAESY JAd 7eS AF.

DNA wl& g} ¥sl= DNAo| EAl8t7] wWiidll FEo] &olstar, whldo|L; RNA wlA S H|d] g Aojn, 3t
Axpe] £ S oA dojyprmz Bao] &4 FHdS 7).

= BAeglar, Aa xR vlaste] oxstolm ] Aol gof @ ek=3}o]
I R A ) R P EEEH F-919] CpG H-#lellA] 30% ©]/F DNA wlEstrl Wsheh fxxs AEasivt. o]
HE fFHAE kg SUDS3 Fdx7E A4 diFzared vla] gxsto]my X u) Expre A ZRRE ] (pG F
9o DNA WEE7} oF 34% 7HAEo] 98-S By AW -ZE E4 AH(ROC curve: receiver operating
characteristics curve) ¥41& Z3] SUDS3 §3 A ZR2RE 9 CpG Fo Awesrr A4 gzt v &=35
oMy A AT B dzstolmry Av AT E Fe AR (AUC = 0.9167)% T2 & Qe

slateiet,
oleld A SUDS3 fAAte Ad Sold AW, MASH PO dxstelvy AujE Adss] 9
@ vpolontA R H83 5 e vhehi,

wpebd, o FAGE SUDS3 FAA ZRWE] (p6 B9 MYs S A AAE T, L3l
W A e 2B AT

H:l
ook

Fob etzafolmy Av] AR AEE AFH

Kol
=

m{n

o2 FAd s 47 24

G TS AT AREIE SO g 2R 66 Pl AU SEE S Lasjel
W AnE Qs P AT,

ru]o

2
)
s
av)
)
il
ke

g2 FAdE Al ABZYEE SUDS3 Ak
geteE, G=stolmy v g gk R AlF
o2 FAldes &xs S O
2HE S CpG F-9lelA 9 ui%zz} s 5 36% WS Al g

2 dgo A go] "wEd" T "wEyoelA"E DNAS TASHE 4] Wer|sr ¥aEe AS Wik, bkg
AstA, B wda HEst e B4 FHA Z2EEY 6 F-919 AlelEAlA A dojue HEs) JFE
lujgict, WEslh otk A9 1= sl AAIA] Aol WS WA Hol 5 fute] wdo] o
Ho, dhgiE, vjvdsl B AHEsirr dojve A9 54 FHAe] wde] FrtshAl #rt.

EREE AL A DNA A A, €, 62T ol Hatel, AbolEal Fo) Al ekl WY gl e

WE 9 (6 PN WP FEL 5YF
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o|E4l(5-methylcytosine, 5-mC)elgh= 5WA @717} EAg). 5-HGAMo|EAle] wWdste= CpGelal &=
i Edl LEE(5'-m0G-3")<] ColARE dojubar, (pGe] wWEste alu B2y EWAXEET A9 REEA

A As AAgtr. =3, 7] 6o 5-mC7t Z}W*Oi gotn|-ghate] ERI(T)o] 7] 7] wliE
o, CpGE EZfrsE MEZAA g $AFHsd Wy 25 = F9oltt.

oA o, "WEg £Fe FA4" FHA (p6 FHY WEHS S SHE Ao2A, WEss)

dE £ W43zl 50|34 P(R(methylation-specific polymerase chain reaction, MSP), Azt
14 PCR(real time methylation-specific polymerase chain reaction), W23} DNA So]% A3t ¢+
PCR, e Y PR 55 B3 SHE & Ao, T, Jo|2AAAY T nlo]diulolE A|FA T

CJ o g SA A, DNA HEgeld mle]agodo], e wWEstE Cpc A =HQ

=} } 1EAl FAE o] &3 AARNAY & AT ¢ o, o]d AgEE AL ofvrt. &=s}ol
o] 0} Abgel ARl wlste] T vl AAE AAI(cut-of ) I ¥]wste], #x}e] AlZe A= SUDS3 -
ol el Amdslrt oA o g YehveE RS TaA, dEstolud AmE Ivd 5 Q).

7F SUDS3 FAAE= 129 GA Ao 9 X8}, NCBI Entrez database ©ll Gene ID: 64426 2 S=% o] t}.

B ool A, fake] OpG F-9et, kel DNA Aol EAjshs Cp6 F91E 2tk ke DNA =, F4d7
7b wdated Basty AR Asrbeed ddEol e dde] A d9eE BF %3}5 Héii =
, Z2RE 99, did 39 9 (open reading frame, ORF) % Ejujuvlo]g J9& ¥gech. wabr, #

CpG F91+= alld Fdate] Z2wy g9, @l 39 9 (open reading frame, ORF) = EUoH
ol EAE Ak, wrEASHAl, SUDS3 FAAA AR HolA Audstrt dojub= CpG F9l= FraAk
o] ZrrHo| EATE F QU

z
8 o8
=]

o

o

P

L2 r
O oA T o
o
== S |
myo

& o2 s
T

>
~
F{

ro

0% ol ofo
off

=l &R oo e
rL =

2L o fr

e

>4

_4

Hil :[o

Qolz, B weelx SUDS3 fA4 mEmEe] (p¢ Flo) WEF FES SASE AL, SDS3 FAAY xw
B CpG 9, 2o AAsHAI= 12 W A1) 118375506 WA 118375627 WA 7] 1?5(/‘1@134§ 1) s Y
Bubs Op6 B9lel Aol Ealel vEs £Ee SAet Ae ®gE + vk nd wAden, 12 W A4
118375566 WA 927] (N AAE 19 61 27l AT Aol WEsE Shae a% =92 % et

flo

2 dgelAE A7) 1z Als GAA 99 @A E HAl Bl GRCh38 Genome Reference Consortium
Human Reference 38 (GRCh38/hg38) °l we} Z&ESFFA W A7) 17t Als 44 29 T4 Age Al A
4 AT A7t JuolERe] wEbA 1 Rde] thh WAE 4 o, o#d wAe| we} 2 el gy <l
b AE GAA F99 mdo] Adolald & Utk wEba, # %7 GRCh38 Genome Reference Consortium
Human Reference 38 (GRCh38/hg38) ol whel & I7F Alx A4 Foe & 4o &dY ol% Q3 &+
Q714 &d (human reference sequence)o] QUlo]EE 0] 7] 1zt Al A F919 1dol Awd th=2A WA
Aok stofe, B o] w9TF AV WAE QI Al A F9el nAA 22 AHsita & Aot} o]
gk WA &2 B do] &ake vl B4 AAE K A Faete &olakAl & ¢ e A

=

A

oltt.

& dgel A gof, "d=stelwH (Alzheimer’ s disease, AD)"> A7 E @A HA3e] thrAQ] AgoR V]
YgAetE 27 SFeR tal, olF WAl AV AeE Kol Wolth. T xS ¢
G5/l ZIRkste]l Aejstar, ¥eo] Rs Tl FEGion, Hitols dxstolmyi ddwE AW e
HskEo] Bexa olE AR 28 o A WA, ol2d WstE AA W(in vivo) ERFAAE F
sto] glgtomy dxstolmiS Aod 4 A HAT. dAE, dEsfolmgel I Abg o] FHAA
of7l dAwk, o] FHALA] tEAQ SHoR deA = otdmol= w gl ERp- o] Wl HA S
PET 97 e ¥HHFNHAE 4 es GAd = U HuA, ddFdnten ddstad Athe] wls et
o] AgAdo] grjxom WstA HAT

d=stolm S AHestr] g AeFAARE, v o= i AF(AE 50, HI=E°] amyloid-PET &
gee] Agtolup HHgAo e ARy, o 34, NFAHAFE FEe] B B AR (E 5], HHF
o A2l atsl El9-o Zvh HIFel tau-PET 2|3t=el AR, e AAHEPY] AR (dE B9, HH5
% B9 Z7F T RINA Q) =953 FDG-PETAIA Q] ¥ thAtAsh) 58 & 4= ok

v R yPiestd A (National Institute of Ageing, NIA)9} ¢=3to]™ 33| (Alzheimer Association, AA)7}

2011 0] MEE NIA-A Sb=3olm el AWy ES uo|Ed, 20189 L=stoln o] AT§ A7) E (Jack

CR, et al., NIA-AA Research Framework: toward a biological definition of Alzheimer’ s disease.
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—~ L

Alzheimers Dement 2018;14:535-562)°l w2 A =slolry e Xufjo] JASAdo] Yy dolgte & =3fo
ol Wy EA (e vhet 22 dxstolmy AExAA) o] AFHETH d=sto]m el s 2
Hoh, FAAM R, AEizARY A dAY 2FE F

(preclinical Alzheimer’ s disease, AD), &=3lo]™4u ZHEAAol (prodromal Alzheimer’ s disease) %
=zlolwu Xul (Symptomatic Alzheimer’ s disease)® A|&E3&}ste] dhte] A4 A (continuum) 7fdoz A
k=

d=stolmy FFAA7 e BESA FAAHAbNA G=stelmg el Wl AdE Holu, TS fle
A3 (preclinical) @Al a|Fert. thy DA S=stolm i AERIAGole AESTH ZAALAAMA &
=afolmHe] W AdE Holu, AEo AdRA AAASF Qlar, HHAS NS FPHE fAEe &
AZA, "BEJAX Gl A9 d=3lo]M P (AD with mild cognitive impairment)" HEi&= "&=3lolHHy HTd
Al(prodromal AD)2h= &0l W7]dvh. d=sfolmH Xuj= BESHA FAAF ARl A d=stolwg o] Wy
A Hola, Aw| FAbo] WREe], AFARl QIAV]T Astm & HHAQl A THol EdEH
"Auf hAle] =sto] B (AD with dementia)" HE "Fdol e E=3tolw W (Symptomatic AD)EHE o=

& e vz 28" £ Ao
ool el d@el =4, 48 39 ddel B4 mr 542 st A% v,
zRgon, Ade B4 AR A7 AXL QEA RS FAsAL, Sae] ] ojde] AHE 54
AW, Agke] o F(prognosis)E #AsH= A, doprt A&ke] g o E= A4St o FE s Ae ¥
T 5 Ak,
ool A, CpG 7919 wEst FES Ak AAE HHEst AelBEA 7S MEAYE SekE Ee v
g U AREs, FAde] WhsE gPdd Ade] SelHel Zejelvl, sty MUY Ade] 5
o4l setolv], WElstEl Cp6 AT wrlel, T vlEsk INaol Bolgoz Agsh: v DA (I8 =
of, WErtel Bl Soldon Agss BA) 52 TIT 5 Ak,
71 meEst Aol =4l V]S WA= ShgtE e wholdute]E(bisulfite) E= o9 A 4 ot o]
AFE A gfom, ngAsiA= Lf nlo]duto]EY o gtk nlo]dutolE WMEgH DNA = NI e Hd
3} 5ol# PR & ¥ WS Tote] MEsts A& 5 e, olYd vo|dulolEE o] &sto] Hwds}
H ]

ARl EA 718 WEAIA FiAte] w"s o RS HEsks WS 3 Al 2 sAE dg(dE 501,

Y, A7) WEs v Adaa Aol mdsts Solder HEL F s AdaL=A ATgas
Kl A

4 = CpG -

o] QIR (GE THdle Adasrd = Avk. AE W, Smal, Sacll, FEagl, Hpall, Mspl, BssHII,
BstUI, Notl 5ol o old AR eFet). 7] Agtas 2599 CollAel st L+ vdesof u}
gt Agtase 93k ddt offr} dEfx]a o]& PR T AW EF(Southern Blot) B4S B3] A& 4 A
b A7 Agas o9 v wdEst v Adase & Al F dEA Q.

AL} Fdzre]l 54 G F-AdA e meds) +Fs S48k HEF] do2A, 82 ARolA AE DNAE
F53tL, 5% DNAY mEstEA] k2 Alo|EAl 9471E WA= SRE ke wWdEst g AdasEs
Ak &, A7) AgH DNAE Zelo]HE o]&3fo] PCRe 93l TEA7]1 1 FEH ARE9 &E5E5 g3t

% B3 248 & g

LR o= T

b, 2 odg o] AlAls faxke] wEstE dHPEd Aol SolFl Zefelw Bl vjHdstE tidEd AL
o] SolHel Zelolrjg e 4 itk ¥ weld, o] "elolnjrs & A 3 T FAIE AAE
A4 Az R A FY(template)h G714 FAT 5 A3 FY b BAE AP AR Ao A5g
ste @S W4 AAg oudt. ZebolmEe A4 94 ¥ Lo FENS(S, DM FHEL TE o
AAEZ)E AT Aok B gold a7hA] el eAlol= ErlEadolEe] EAlstdl A DN B AN 4 9
@, Zeholri, 7 A 5070e] frEueEels AAe A1 Al B el ddo A, DNA §4)
ANHoR Agshe Tetolole /1B A& WalA7]A ok F7ke] 54 293 4 ot

oo zetolm= wds} g BAe= dide]l He 54 6 F-9fel ALl whet upskAstAl vl
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T ow, 7tz widstslo] upe]d o] Bl ofs MFHA Fokd Alo]EAS HolHow FEI 4 Qe et
olm, 9 wlEslE]A] ¢Fo} npoldutolEe| o3 WHE A|EAE So|xor FXI £ gle Zito]nHd
& St

i, wdst DNA @A, DNA T2] mgstd 7]el] Soldow A= IFAE L. FAHeRE, fd
AbolEAlel gk &Alek Ze], DNA AkE & HEste Aol EAlS QlAate] At 4AS Tk FAE & F
Ack. mek, AlFE gl WESE DNA A Fol A, Edel 7lAE wEst e DNAS Soldom 43}
SolHow Agd 4 o= FAYL & At

g3t DNA A= by 7 195} DNA & 9o =

Aot A, ol5ES o] &3ty Uﬂ%ﬁ}% DNA = J’—ﬂ.ﬂ%‘ﬂﬂ
o = T

A (sequencing) =
714, Agst gEgo, ks
714 =& A)gs

o =

o
gladdl FH2 e 96 4 %EﬂﬂE A e R %—_}E‘r"]E =k 5ol 01%%‘ T

Al tholAl (peroxidase),
FITC, RITC o] AH&E & 3
OPD(o-sld dit]olvl), TMB(HE
A, FFEolE ®A, H AHEE 4 9lon), o

)

o
)

o= A7 AA
A7 71 EE=

o OX
i
et
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22
o
;
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et
i}
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©
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of ook
o o 1
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e
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NS

1990),
EE AYHoR dufEE DN FF 7

1ES 9]

gokol 2aY

71 FAzkel 54 O6 F-91e] MYt sEes AEske dAs,

o] &3 AdlEgs T Hfo]dulo|EE o] gl W,

, MIRA, MeDIP),

weg3} Eoj# 87 AHS(real time methylation-specific polymerase chain reaction),
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olglo =, FFAEA oA, HY

HE SUDS3 Az Z2REC CpG F-9olA el
Adks 99 AR Al el w3k Aol

2 183} =58 d=stolwo] ofd Uz AR T FHA o
AA4E A (cut—of )T} ¥ W3t GAE F 3=,

CTAB E2]¥ (Cetyl Trimethyl Ammonium Bromide; Murray et al., Nuc. Res.,
T Ao,

B
o], WE3 Eo)z Z3F A0S (methylation-specific polymerase chain reaction), 2
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< SUDS3 3=k Z2EEO] Cpc F-HolAe] wds

AFstr] sk, AL ARZEE 1A =2

g3} s SAse dAE

FAA Z2RE Cp6 F-9 W}
3}
3

pal

!
srzsbolvy An) QgL 9]

g3t #Es AE8H] AAstel, Al DNAS] =52 7 iAelA

=
BRoE AMRHE dE/FREXEE FEWH, DS FE=W(Tal et al., Plant Mol.

Biol. Reporter, 8: 297-

4321-4325, 1980)

Hestd 7)ok Wds)
Heste Cpe A9 =Hl &=

DNA wEgold mlo]m 2ol o]E o] &3t W 55 F3f 3=
AlZE
Wel 3t DNA Eo] 4
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A% WA o847 PR, FF PR, s AR, vholdstol = A9, DNA WRelold vho]Zzoleo], =
= ogskd 6 A =W Ei GorUAelEN FAS ol §F RGN 52 Ag] WU FEL 5
304 5T 5 Ao

el S UE () 5 AL A S L Aol @1 MY AT £ e
0% ATELL AL DA R 0 ) ANL WE A AR %Y G0 HAS FEE S 9

A7) (2) @AlNA W sl Aol Al 971% MEATIE BB vloldstelEd & glow], whgrdsAle &
F vholdste| 29 = Qir. old vholdste| =R o] gatel HuEsl AlolEAl 2712 WBAA FHRe]
g3 o492 PEat PRe B QA g #AH0 Ao

5, 37] (a) RANA Re gy ARELE G4 A
JHoE AEF 5 U AWELEA AVRALY AYRAZ GE FHF

2]
EW | Smal, Sacll, Eagl, Hpall, Mspl, BssHII, BstUI, Notl &°] ow, o]

Al
271 (b) SAlNA FHLE F4AQ PR Wl oa] =382 5 vk, ojuf AMEE = Zefolm= Y]l A
g b} o], lRst olRg RS thgel Mt 54 06 9 A met wFAs O F ge
W, 717 s gsEo} uholdstolEo] o8] WHHA RUW A|EANES SolHow FHF F gl Zefolmy
£ dstolEd] ofs) WHH Afo|EAS HolHow - g

27 A 54 CpG 9o wEst s HAEse dAlE, (o) A7) (b) SAdA FEE AdEe] &5
£ FRlets dAE F7tE 29 5 v, A7) (o) AN FFE dyse] EHe T gAld eAE
R, dE B AVIdeS Fdske] deks fA1e] WEe AE oy wEbA FdE 5 v dE 59,
HHEs}t Alo] BNl 715 WA= stes AR A9 A7 (a) @AM ARSRE T FRe Zejoln,
= wgstyEo] ulolduto]Eo ol WPH A FUH AP]EAS HolHow FEIY 5 e Zdbolny H oo
g3t x] o} upoldutol B s WMHFHE Ale|BEAlS SolAom FEHT ¢ Q= Zefo|mel oa) 77t &
g PR Azl &4 wet Wdst A=s ddd = vk, g, AE Al DNAS mpoldajolER
Agstar, sid fFAdAke] Cp6 #9115 PRE SFstal, S34d 99 A7INES 246k nleldaolE Al
AAY S ARREte] MEs o s ddd 5 gl

T3, AFELE o] &3 Aol F AAld TAE W, dE S mock DNAGA PCR Z¥pEo] vpepd AE
oM, AFaA= Aejd DNAGIA PR Ait=o] = A9 67k WEshd Ao ddsta, Agasz 2
¥ DNACA PCR A¥zo] fle 4% CpG7F vlivlEs} g Zow ddsts= Zlo uet o wds offs aded
T e, ol FAANA AWttt A71o1A mock DNARE AlZolA FElEal ofFd ALl shA o2 H
o] A& DNAE ojm|ght},

Fraze] 54 CpG H-91o wdst FEs HAEshe e o=, vWEst DNA A, & 5o WdEshd G A%
T 91 (CpG binding domain: MBD) W= wWEAlo]EAl thgk A S o] &3 WA ES AT 5= Q). 4
£ 50, vWEstd 6 2 =vld]l Ex= S-HEAlEAS SojF o QIAskE FAE o] &dte] WA
T AEERE, PR, vho]la Rz o], EE MAEA (sequencing) S &3 54 CpG 7915 &S 5 Q).
oje} &2 wWfel wel, i AR Wi SUDS3 A ZREEO CpG F97F AvEE e AEEe 45, &

zspololy Auleha Agd 5 9l Aolth,

weh, A7) & ouwe] mE A9, S 54 6 Fel g wse AAel Arela Soldem g
e, fade] Wgst WaE vl ortAR ALgstel Rxstolniy A Auel F837 AgE F A,
o8 Eol, SIDS3 R 5 o6 F919] AvYRE vlolertAZ Abgstel dxstolmy u) %

Sl Ahgd 5 s,

wigo] g7
v e @] AlmeA HHI A
A S AdehE EAYESHA Ay
DNA W€ 3} ¥l HEo]
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=
12 A dxzadt dxstolmyg Auf ghaptol Al SUDS3 frd kel DNA wl"st g=o] Zfol& vEhd Zeo]

I 2% SUDS3 fr7dzke] DNA wWes) ¥istE o]&3fo] d=3felmy Av] X3 44 dx2as 78T F Ae
84S Hrsh] Y3 gAN-Fs 53 AB(ROC curve: receiver operating characteristics curve) +49
|

e vEpd Aol

n

gy A7) g FAH g
oI e AAdel o9 A dgE @ o
Alael o3 BgEE e ok,

Of
o
N

>,
>
K3
r

o
i)
o
o
K3
>

ol
o
rr
sl
e
53
e
i)
o
o

ol
-
N

Ad=slolmry ZatFe dxsto|wH HAQIXY])5T (preclinical Alzheimer’ s disease, AD), &=3&}ojmH
A=A Ao+ (prodromal Alzheimer’ s disease), €=3dlo]™¥ X|wj* (Symptomatic Alzheimer’ s diseas
9] A

)9 Al & st gx2voRE AN dR2d (FdUA7IEela, ofdRels ¥ &7l §lE IF), &
=slolmHe) 93 Ao] old AHwelX Aol (mild cognitive impairment due to non-AD), &-=3}lo]mHo| ¢
3+ Aol opbd X vt (dementia due to non-AD)9] A o g FAHC],

471 6] AridAte] ek % B vk 22 vl @Al me FRE ol

A AA GARZ, 2018dFE 20193714 olgtoit] EFH o UdE xS oz, Afudatet tigabe
Bazel 7, AR gate] tx3E WdS Hi HES AFF s

T A SAR, ARAAANE B A AA V159 AstE AR R dAAEFHY A AFE ALIIS
th. o] F WAE AXWEA AAV]E A3} /‘ﬂ A, S, BAAAVE, BEJAAGN, Aol Al gAE I
ST, AARIA T 5wy A9, TR AA Aty Tae EAR, ABRAR AAAFHAALY EE oA
EF AF (z score =-1.5) o] A AFAE Hol, A Ao A#/A Azdo] fla, UGS &4
o] lE Aduleltt. AERIAG N A9, A e AEATAY] 71ggAstd digt Ea47F low, 21 4E
A A EFEAFAA 1.5 ©]3f (z score <-1.5)¢] A¥E Hof, AZAH 7198 A7t o}, dural <
A7 ARG THol FAEE woltk. Al F 7FA o] Q1A G ARAHJA At (RFHF
1.5 o]sh) 9] &S Ho|i, AA3E 3= AdETT A, dd8LsHY SFo= QlF, UE Alge] B
Ago] HQ 3k otk

2
N

oM AL H o] A JAF (computed tomography, CT T+ magnetic resonance imaging,
g4t (functional MRI, amyloid positron emission tomography, amyloid PET)S A]3)s}o],
doZ & Y& thE UAS wiAsta, ¥ o] ofdRo|E WE| a7l F4 oFE s

Atk A 7] AstE /I %l—t— e dds wiAskE AL dxstoluy delN Fad wAR,
A

&

J& WA Aol FastH, olsidE, o %, obE F5, Fo o9l G4 Ao, 233, 39

ditel A, VA7 AN Gl & F Slonz WA, £ HIGAY, 725 ¥ o,
v 5ol ol4g wAS, J

PETOl A 9FAd <l -9 (Brain amyloid Plaque load, BAPL 2 or 3)¢ 2%

1A} Z=Atoll Wl preclinical, prodromal, and symptomatic AD & 3F wto &2 G, of
7 (BAPL D& tlxwo 2 ddsta A 4o wat, A4 gixza (BAAAYsol1,
Aol $lv I5), EstolHHE 9%k Aol ofd HEAX| Gl (mild cognitive impairment due to non-
AD), ¢=3&lolm o] o]3 Aol ol d A wl* (dementia due to non-AD) % 3 w0 = AAUCE. Ul MAR, o]
Al dAle] A ARES TFSte], 6719 wom HEFAQ s yHT.

: : 5 3 + e

2 AAE IR Tﬂ¢»ﬂﬂo%@.mwu dzstelm el ATg Wwv|Ee uel, opdzo|=
J 1 o
UE_]

AAl 2. IR AFH 2 IFE HfolAE v F
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Fate] A QFFolA 2 mmAF AFRGY S olgste] N AAS AFskA. AFF AF AHS
6%5®ate] M A x7o] Hd Ao wix] (DMEM/20% FBS)E 0.1% Azlelom myd 249 AX wlg Z
olEo Wi 79 FF I AR 27F BAA AEIE Wol yes A w95 A 7] Adx
H= S A 98 2-3Y Ao R mjAE Btk 79 F w9 &S 500 plE 583 2-3Y 14
o2 wiAE ZolFAn Uud F IR Y 27 FHoR x1le7} ZAkebA i Ao 7t 7AA] ME7E AHGAH
35 mm WHF TlH= HAA wiA S -Ejold A (FBS )4 EE 0%011A1 10%2 W T AlEude AL
AEZF 35 mm ¥l TlF19] 80-90% A= AAAW AN ES AA AT, Al 2-3W vk A At I

AfrolMlaEwt Meul ke SERPHINHL SHAE o]-&3f A+ O}Hli uA 1 SERPHINHLIS @S <13}3it}.

AAe 204 wjFE IE AFolAEZo|A genomic DNAE QIAmp DNA mini kit (Qiagen)E o]&std]
FEUT. FEUHLS A=A vwds ot AAEIT. FE%F genomic DNAE E3E %A
(spectrophotometer)E o] &3t Al om | DNA AElE 1% ol7tE22~ AdA A7) %38te] degradation o

28 sesqr.

A4 4. DNA HE#o]H ®o] £4

DNA wlEdo]ld We] AL Fxary) tjFxae] HAFAAFoREAA DNAE FET * ulo]AdiolE A
(Bisulfite conversion)g F-835le] WWEslE Alo]|EAS A= vl & Infinium MethylationEPIC bead
chip (illumina) AF&3ke] oF 850,000 712] CpG H-9lol thate] WEst =S =453, DNA WEs A=
0~1 #k& 2z B o= FAEM Bak 02 i CpG 7917 ¢hds] viwEste RS vt 12 413 ]
gd3tE AS oJv|gi.

A gl EaelA ApHA o R wYsiE o] gl f2F (Differentially methylated genes, DMGs)E 2H1s}
7] 98to] independent t-test WHS AFREFUTE. HE=ZHOZ p value<0.050)H A Azt B 2o >0.3 ¢ =
ZREH (6 F9& 2AEHoz wEdsly o gle Cpc FH(differentially methylated CpG site)® AA4skaL,
o] FolA CpG #9119 wdst A=rk W FHAE DMGE AT

Al ﬁ' a‘ﬂ:
1. gzstolny v FAFlq A Sol2 DNA v]Ds W &
oh

i (opd o= Welatlo] gl QAR5 1290 etxaloluly Au) Aol DNA o]
23% 9]

l[‘

g A, dxstolwy A uj FxprtolA ApHAo® DNA HlE3t o] WstE o] Qe
DNGE AHEstlom, 1 % SDS3e] Axe thi & 1o 738kt

X1
AR Target ID B # wEs AH p #
(difference)’
SUDS3 cg12773785 -0.337808 A | & 8} 0.0090898
1) SEAr AEe] B gholl A Atz AEe] ggrs W g

4 iz dxstolviy Avf fAptel A A E Ak DNA W'ar Jrmo] AolE & 19 scatter dot
plote® Yeplon, 4 + £F22 (mean £ SEM) #S FAISH3ITH.

2. DNA w23} W3S 0|83 F=xsfo|u{y v et vlre] HA
dzstolmy Auf ghabatol A ApHA o ® DNA W'l FEo] WskE o] gl 23F9] DNGE Wido=, 2lA/u-2t

= —
= E7 7A1B(ROC curve: receiver operating characteristics curve) & ©|&3}o] a3y A4 xS

—LIJ

_11_
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=02
Normal vs Symptomatic AD
100 # @
~ 80
§
2 60
=
]
5 40 AUC=0.9167
S Sensitivity: 100%
0 5 Specificity: 75%
Threshold: <0.4494
0 ] 1 ] 1 ] 1
Q N o ) ) N
v o S S RN

100% - Specificity%

P

<110> Ewha University - Industry Collaboration Foundation

<120> Gene biomarker relating to symptomatic Alzheimer's disease and
use thereof

<130> DPP20200598KR

<160> 1

<170> KopatentIn 1.71

<210> 1
<211> 122
<212> DNA

<213> Homo sapiens
<220><221> promoter
<222> (1)..(122)

<223> chl2: 118375506-118375627

<400> 1
ggtggaacat aaaagtgggg ctactttgga caaaccatta aaaaccttac ccttttttct 60
cgctacacac aactagacca cattgctctt agctaaaggg acaccttaaa tctattcgtt 120
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