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Activating Protein 1), OPRM1 (Opioid Receptor Mu 1), ALB(albumin) % /%3 IL5(Interleukin 5) -&A%}9
CpG #9119 Mgz & 545t ZAo=2ZA, Hdstd 9719 dgst=A] g2 27]9 Aolg ol &3t Ad
I 9on wes Eo]3 PCR(methylation—-specific polymerase chain reaction, MSP), Azl w€ld} Eo]3
PCR(real time methylation-specific polymerase chain reaction), W3} DNA ESo]% ZHg S o] &3
PCR, T+ A PR 52 53 54T = Avt. =&, Fo|2ZAFA, MS-HRM (Methylation-Sensitive High-

Resolution Melting Analysis, WE3} 5ol- A= G4 B4 vdst U Atasrs A3 ve



[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

SIHS31 10-2022-0036029

8 of% 274, DNA A % wholdstolE ARG} 2 AEA/EA Fol WPos SYsAL, DN Mgdeld
vlolzizofelo], wi WuEsE Cpb AF EWQ) Ei FodEselEA GAE ol WANPY & A8
% glont, ole A@sE AL ohd,

249 d Fddd 2w, "Hads FEs SAHAY 5 e AAE 54 DNA 499 wYst s S48
Qs AlgE 4+ Jd= EXE sy, FAH o % VHL (von Hippel-Lindau), KIF3A(kinesin family member
3A), KIFAP3 (kinesin associated protein 3), RACGAP1 (Rac GTPase Activating Protein 1), OPRM1 (Opioid
Receptor Mu 1), ALB(albumin) %/%i= IL5(Interleukin 5) f-@ Akl that wEsl-50]% p(RS S=33l7] 3
zgtoln] e ZRHE XESE AY F Ao, ol AgEE AL ofurt.

271 WEst FEE A A EE Zeolr=, FHAe] ddste dHEd A SolAQl Zujolw Tl n|
Heste dgdd Ade] Boldl Zefo|wE 2388 4 gla, 7] Zetold = W AR5 EAske U
o] ¥l:= 54 CpG F91¢] Al wet v siAl vxeld 4 low, Zhzh wdstE o] ulo]d o] Ee o3|
WP EA] FAA APO|EAS FolHom TR 4 gl etolmd, 9 westE A ¢ho} nlo]dulo]Ee o3
W E APl EAS SolHom FEE F gl Zefolugd & Qv

2o WA AR A AFLEE Lo "ZglolH "= #HE -G 3 W A7) (free 3' hydroxyl group)E 7}
A 97 A= FgrAQ HEo]E(template) 9t 971 (base pair)S AT T3 7?’4 EAFE 4

B A AP JFe sk G DS gt Zetelry Hdd 93 9 8 4
ANELE A A D ol b el estels Eﬂﬁiﬁﬂﬂéﬂ st
DNA §% WAIE 5 alek. oldl, PR 27, A% R SHEAZ Teholvle] Aol P

o
=

4,
i
Lo
N

>
>,
Lo

Lo g o

qo) AHEEE ZEne £43 Zzng ouss AU + 9
51
H

o

z

rlr

o
ool ot

> o
X Jfu %‘ oX,
& )
o XN XN

o
Lot
st
N m{n
o~
Lot
e T
2
é ( Nv
= o
il
e -‘B‘ l'ﬂ ox ]‘E
r)
o
N o

N

Thowm
4y g

o a‘,ﬂ

of
-

[*]

1 o ok
e rE rlr

3
b
=

[

|

A
_;E
_%
olﬂ
=
rlr
ol
L
)
re
iih)
2l
=2
ISR
[>
[ R=H
fl @
o
to
K3
o
[m

Bmoox Mo oy (Wt 2 2

l”ﬁ

4 L =

> s

el

m oZ

&

o

>

)

[t

Hq

I

e

HU

o

i)

=

> -
=]
il
v
A
to
2
o,
[
ofrl
it
Lo,
'L
oftt
o,
ji

o
o

©
-
)
2
o
30
2
>
ox
N
=)
i,
o
4
N
o
i
o
]
4
30,
[ 1r

AAZA, CpG 9o HEdst ¢Es =
Hest W Agtas, A wds
of Hol#<l Zejeln, vidstd CpG AT
) (el & 50], HEAte]EAe] Sol# e

o

2

m

B
o[
s
2
i)
ot
>
>,
o,
m
12
jal°
N
Ll
E
v oflt
>,
N
rlr
Lot
ol
Y, o

fr
2
4
2
[
o
2
0,
[H
A
o
J

ey o/ A
i)

e -
o B oo

0%~
)
ol
tlo
==
i
]
4
3o
Sy

s AlolEal 9471E t&f‘é/\l?lL SRS vl stel Sbisulfite) £ ol9] 99 £ 3l
3 sl = Sth. wlolMutol= WHE DNA = AARA E: v
A PR & v BHe Fote] WHIE HEE 5 gleH, old H}OVUJrol‘E% &

B>
e
%
&E
“
o,
m
mO
X

oo A F Uv AFar=EA ATda
gt 3| M Smal, Sacll, Eagl, Hpall, Mspl, BssHII,
BstUI, Notl o] o™ ofo] AFEA] Fe=rh. A7) Agas A2F-99 ColAe mdsl &= vjudsld
wha} A a kol e dgk of Byt dElxa o]F PR i MUEFE(Southern Blot) #4& Ea) AEE &+ 3
Al ok, A7 AFdas o g Atk

g, wi"sk DNA &AlE, DNA Fo wEstd 7)ol SolAow Aftels FAE TH. AR,
gafol Bl ik FAet o], DNA AbE T HlEshE Alo]EAIS 14t Aetst

ko]
o
=)
o
lo
=)
i)
oty
i il
[
o

o,
o,
o
il
2
i)
o
=
e
o,
N
=

f
B>
rr
oft

Q
=
B

Y

0
A
2

i =



10-2022-0036029

ol

=

AFEj o] DNAZ Eo|d o7

H

el
=)

v e 3}

of 714+

<

A

=

A ol A,

[}

kel

welst DNA

T T N e BT o = S G Gx B o iy =y T " W
saT FHg EAmEHy o g Ry o4 IR oEE B OEg HXg
B Ce T OHD R R~ 2 - S8 E b -l T oliecy =3 =z = T
ZHE ecBITETas o 203 nR L g - $8 =nd
~ M = K W ooy T X ~ ~ = X — X = 3 ok
< = W S Gl <] ol =l S I T X > — 2 =
o Tz WX g ,aowﬁmﬁ = 5. muﬂ B o P o mouﬁ ° o =D 4
e . — 2 53
W o AL = 2 Tt T w < AN - B X
FLE TH@FEELT. SR Gfeeze foez ZoTw 7 fm .3
= w o o X R R o - D T _ o 2 ~ - BB
o ETHES e x4+ 2w T Fe P P @ 0w 5 2oy
o .rpi 0 o xr | w —_ _ ”» o 1 T vi alh] ,wo,w e B K B 3 <
ClR) e BB E eSS4 WT L EH © TR EowE Y Twe gl
Jue wEEwxd ® O FR SEwM T T oo O ©m <7 e
THe ERIEGTRNG L m ), FEMT & PR AR 5 T R
g o o B X E ! g = "2 T o B ) ) o <
5o o ® ™ oo Mg Sg B ® T = 2 = o
™ o o o — & 5 do W w w wr = JJo
il = p o = o o = oy = o i) W I R o 3 Loy 4 X =N
<~ M = — o I my ) 7 TP e > " = NN
Tod SPILTRIzg % ESow R S S o S S
= 7 k 2 ~ [z - = 3 o %o
RTT m CERsoUSR e cwid 2 Iz, oz ZE 5 s Esd
- - B3 =~ f i\
T 0T gﬂe_?ﬁ@%zmmdﬂ% Mﬁ 2R Eog %mm K % X ﬂ% o Mwm% ﬂ%mﬂ
"o < I~ geErnE Ry 2o o Ty N %% 5 o NEL P
o Moo= o 2 K U = ol T T 2 = <0 o
Wom o= WX g 8x = E L%y %F " oy T o X s o T -
G7® HreaPuhilfnT e Zs®low. ¥ wwm f Y o ow TIY FHT
X AT LR ] = T Mu mﬁﬂ% X3 CEL L s _ ﬂ% - T o o E
pml FTTLRFIa40 Tk Demg o px TR 5 3T oy TEE XEE
@TE LB NEESes PR SEEn K. ke BT Ox ST 8 fgs Fe¥
— = ) ~ = —_ oY 3
Plo o = B= p ,W_. ol aM£o O_ L3 w V‘HIJI "D = XL“@E I~ Jo X = Ak ,_|J1_,.A| )
_ Z e ° w _ O RO - ™ o T
S EgTRIFESIG TR Siel FL e wE POFY 4 Die 2eT
N L SEMp I KL, ©E 58 ® iF ow wom oW g
R T o0 o X = B! L ox X f g o 1 ) : TP R w B
ﬂ.H_i H‘mﬂ L‘_ﬂEgﬂWM - — v 2@ B = o —~ = X OC OE\W o ,lh XL 5 of 4
C RIS SEldLeTTEE TR Efav 5F Ta=F 3 k2 % Rhu wcl
o ol = X &= —_ = ot JALL— !
2 ELl xSz pAITT X - Nx 27 ¥ EB, o T3z oo wmalk Erg
7 = —_ L -~ = = o=yl —~— — '
oom s g Ry o Ty e ST 2T = w2 Fgr T Xw
L R ME ST 7Y 7o kg - _ Ex Lk TS & K P I
W= S X © = ki ~ o = ° o o ° = ~ B
® o F olh%;ﬁo%arnu%mﬂﬂ MR 2 S B 8 T A =R
o BB T = Ag =4 “ S @ 5 %@ 3 % ey < o B B o
e =r - oy . - = J— - W o - R n S0 —
5 55y wmeliimg 5T EFESzE BL R Py & % m wR. BAC
f il — ) o, L i O EJI - ) Iy ~ ! . I ) Jl_ﬂ.H
e Jnﬂﬁmrt ﬁag]a %.ﬂai %moT]mﬂZ ,m|\Q)u#odﬂ T T oo < A,mudrmﬁu ,@; il mﬂxo%o
WO ® g0 g WG S T cwx S T Pl xR TR Yw =@
Py & EpflEi 2ozl TIER T = H oz P TE TEE T T F TX
W =0 9 oTC;oAATr]le = X == O - - X = = o — = = = ol —
EAN o |1 W] = 7o v o © T T o X o T = ® X0 B o ® —9 B . T w® BT .9
O_ 1&0 ~ ﬂ% ﬁo ) o#a = & En% -y N mm‘.._ o ‘ﬁ‘.._ D3 =) o Jmﬂ_ o I ) O . - = n_mo —_—
o jmyl aﬂ S % T (qu - OT = ) JI XK ) T X LG B- q < T ‘xlA iiN ﬂ_.
i =Z 0 SN emw Wy FT o+ X o O LD
SFEL PLE N EeRes Ta g - xg O F TR T 32 Tex TN
S obe TEFRPRoIZEy P2 PR, PTOTE PW T, TN, POODPR T g
o XX = 3 i 3
s he RaTTamz lwmoan gimed T4 . P L TlY PE Cer ge a8 go%
Woowmw B WETR g - o PR PSP P T @@ o@mw g g Gl
T OEMWMD HETeWUBELST BT OB STR OBER BT WTT MW RWE N e HSE
(&)

[0052]
[0053]
[0054]
[0055]
[0056]
[0057]
[0058]
[0059]
[0060]
[0061]
[0062]
[0063]

34

/Kg )

e
=

, A H s Ee]

A

.

A7

)

i

Aol A o] &) 115

i

k)
o

/Kg 5

e
=



[0065]

[0066]

[0067]

[0068]

[0070]

[0071]

[0072]

[0073]

[0074]

SIHS31 10-2022-0036029

22 Aol HE| W& Wdst S HoFe v, Y] FAAke Wds 3 gels FE AdAd HEHE
U o B XAy w3 P Iy JteAd T8 g S eS¢ 5 9.

2He A FEAA YA, 7] 2AAES T E ofrells gdo R AAA IS Helr] gk 24
Ed & .

2 d Ao m2H, AFgdst 28 ¢ XA HWEHE I 3] FHA wdEs s SR
ATAA A (epigenome-wide association studies, EWAS) ®lolEHE 7|¥to g AEAHW H(bioinformatics)S ©]
&3te] EA3e Az, VHL (von Hippel-Lindau), KIF3A(kinesin family member 3A), KIFAP3 (kinesin

associated protein 3), RACGAP1 (Rac GTPase Activating Protein 1) 2 OPRM1 (Opioid Receptor Mu 1) %
1ol 2SS XA HEE 2 XUt v-A A4 HEHE xR dddstES gelsiglon, ALB(albumin) ¥
IL5(Interleukin 5) A9 A4 XA HE @ X7t A HEP #FAxEY Avdstds 2158l

N

= v, AV 23E BEUE Y] AR 47 B olgY 23S WEs) uiAR o] &3te] XA HIEE A
@3k = 9l

=AM AANM ARSE= B0 "AFAFAA (epigenome) ' F DNA Al@ o] F-FEo] 1 So] JIFe
| X= 818t 1E (chemical groups)e] SEE FAH R A H k= dolth. QIzte] SAAFHAE EAMSE AMS F
o] AT A3, AAFASF(BUD Y Zolet dAE FAFHE B2 (EA])7F TAN A FEE a9
LA = S SAHAFAAE o83 AFAHFAA AP AT(EWAS: epigenome-wide association

k|
studies)= AH-AA AHAAT(GVAS: genome-wide association studies)olA] F7S Ho] A2 AT, GWAS
= A%E Abg Bake] F1% WolE vlal AEFoRA AW fHEE EdWolE Fohe Zié 232 g
ok, EWASS] Bx%® 7[EA o8 GFASS sdgtdl, @A dido] FHAdA FAFHAR A AS ¥Folth. ENAS
= AT AMEH 2o ARAAE dde® FH he 54 DNA wEHEe|se] FAE mYr|e] REE
HnAEs o], AW e Fduolel ddy BXE Foldle AS Hx=E g},

FdRAste F2 AT ME sk (methylation) 1], WEste Fodxte] wEr]7p F-3s s s 2y,
Heshs kel 24 JAlehs Aol =, wlohdA oM Fod AdS A, 5, vEs= 4
Ao Hds FASFoRN wolET AR AEEA R BISIES o e 98-S vk 2y WEse
SHgwstel] igate] A= sh=dl, ol Q1% A MEL Aol fdE s Qv MEshs ¢ol
U o2gde oo el Zlolshrm it olefdt $AASY WS ]Iite] A4 wot dojd = 9] )
woll, FHste] gtopd 4= gle AWl #3 M E AT 5 Aot

v Al 2 SHE, A7 ADd HsE AdE 2Aes ek,

A H3d g 71ES Al
]
2]

2elel o A wzd, 4] J1EE AV e (o6 F91e) WY £ES S8k AowA, wds)
Eo]4<l PCR 7]E, o& E°] s} 5o]4 PCR(methylation-specific polymerase chain reaction, MSP) 7]
E, 27 #HE3} Eo]& PCR(real time methylation-specific polymerase chain reaction) 7]E, = &3} DNA
Eo| 3 7355} gld S o] 83 PR 71E, & A Ho]|ZAHEA 71E, MS-HRM (Methylation-Sensitive High-

ting Analysis, WE3} Ho|-udd® §alFH #4) 7|E, wWds}t 1g AdasrsE A&
195} of - ‘;‘—Xé, DNA 3 71E, DNA mldeo]ld wie]amolo] 7]E, e wWEstd (p¢ 2% =vd E=
AE ol &3 WAHAY 71E 54 5 dou, ol Ags= A2 ofyrt.

oot
.,d
é
i}
>~
=
o,
f
r>,
09‘4

gk Eo]Zl :'L‘EHTF Eﬂ
& &5 (pH E vladl# OE—‘L:: E}"o‘:), 9] S A] 52 El Q. Elo]
ofAl @ FHALE A9} ZS FA, DNase, RNAse A 4

2o o TR mEw, 37 DNA F JEE DA RS U] 99 9ed 95 a4 TFE /EY
Foglom, INA A IEE ) #A4E Bt AU el g Soldel FelrFders, Zeoln mi
Zzpsl $Ase] gt /e TFSHH Jwe 4P faT FA4 B 19 wRe APk 9as T3
F et

2ol @ Faoje] w=w, 47] R-PR JEE R-PRS Fd87] 98] Bod 94 a4 Lgehs 7=d
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slovl, RI-PR 7|E, A7) §445 Tt Wdst gold hd Soldql zizke] Zfoln gow HAE
r - H

= v HAdR Aoy, vhg @l R vl s td), HSATE e LB = (dNTPs), T

2 A 3 Fde, MARTE R AR AREZYE, ALB (albumin) FHAe] Widst £E& SAsE
WAE ek, A9 W8 AdE AT ArAT PHE Agd. A1SW 2 A2 e5EE e
2 ABSEE] ARG HAFd ks AT ARAT el g8 G

29le] o Fdel maw, A7) e AARTY FelE A2 ARERy, AdWs 78 £¥ehs
deetol=e] HEs)t Fas SAse WAE 2 AL 7 old

29le] o TRl maw, Zele] A w3 d i A4 sd WS AdsAY, A4 HeE 2
AdS dSeAY B A9E HAsde] dFE Adste AL ¢ dow, B Y] A4 HsdS A5
sh =9 Foll BT A glont, ol AFdH= AL ot

>

14 AN ALgEE ol A Ay Ms el W ALY W Abeol gl
bof, AR Az, vk, Gl &, A, WUSA, R, A $& ETFAE LREF, FY
& oy

Zore 4= 9lom, ofo A= AL of

A A QAN ARREE SO, "AR"E AdA Hs| dol 2y

ETIN:
off 2 of
ol

o

E0°], DNA, mRNA, H+ nRNAZHRH FAd=+= cDNA &

=
- =
54 fAA/ENde) BESES el

AN Iy doorlz 2 o iz
&
=

i)
>
;:O
rr
e
&
o\
du F
rroa
9
=2
>
%
o,
i -
Y
o
o
iw
o

ool waw, 7] AHAlE AR 4 glon, FAIHo R Fh=mql E= oprloljld 42 glon, o

2
=)
il
)
o
N
o
— L
o
o
N
=
__)l.l_r‘l
o
o
o
Y
Lo
3,
i,
oty
-
N
o
=)
A
.,
ol
it
jale
X
=
a
=4
|
=
H

wgle] o pHdo] W, A7) e qEromty Feld 4R ARYE, AB FaAe Wds -
Fe 2gse WA 2 7 A 2 ) dawe Wus 2 dusks s SR 2¥Ee 29 5
sk,

B AN AANA AEHE o, "HRT'S AAY Mol WA B AW A EE BATS
onjahs A9 5 ek,

2ol 8 Taddl By, 7] W 47 A 4B fAAe MQs Fro) 47 dzel vds £F
uoh e A9, A7) AAE A M5 dol WaF Ao WAAY WY 9P Be FEOR dFat
WAE F7hE T Ad + Ao

ol A Aol SlojA, A7l W JiAl B vz owiE fud AESA AlE2FE, A) VAL (von

Hippel-Lindau), KIF3A (kinesin family member 3A), KIFAP3 (kinesin associated protein 3), RACGAP1 (Rac

GTPase Activating Protein 1) % OPRM1 (Opioid Receptor Mu 1)2.& A" oA AedE s} o]Ake] {4

ko] Wgst =ES Ak 9 B) A7 A R AV dixdd WEst S Hlalsks 9l B 0 A
5] A

L

AR A7) A GANA S AR MEst FFo) ] BEEe WEst fEuv £ 43, 47 AA
g A9y Hs|do] MR o WAAAL WY NP2 ¥& FEOE FdE WAR FE EPHE A
q 5 gk,

9 9 TR Qold, A7 WWe A R gEToEyE Red ABSHH ARZYH, D)
IL5(Interleukin 5) 249 MEs $7& 45 9 B 47 A4 2 7] T qus FE v
WS WA R E) 7] A 37 D wAA SR fade v $70] 4] daTel vhst £En
oo A5, 37 AAE A MEdel W Aow wEsAL W 9L ¥e FEOR dSH: @

[e]

Ag F1z EdsHe AL F Ak,
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e o FFool dojA, 7] e ANARSE ZuE AEs ARRREH, A9Ws 1 WA 6, 8 %9
of @7IAE F sk ode EFshe wEUQEI=e MY e A dAs s Ad F
ATt

[AA]e]]

A4 1: DNA #E3} dolg g 71¥

FAAY AE HEF AHZEE AFdst Y (SAH) Ao AEAd 1A Ad#d A (epigenome-wide
association studies, EWAS) dolEHE ®X3%tt. A7) do]ej= Infinium MethylationEPIC (EPIC)
BeadChip(Illumina, CA, USA)& AE3te], w5 SAH 32} 404 CpG o AFAH FdA wdds) Tz
°‘T+ o] gvl. m7kE dHolEe m7lE F2 L2 HE ninfi package (version 1.24.0)E o] &3l ZE

Haldo., FAHeR |A AE P-#(>0.00)& e AMES AASGY. o, ¢ T2H = ninfi 37
1 of 7-&8%¥ preprocessFunnorm ¢ile]FS AR&ate] Aatsleidint. 7] WHS wlEs mlo]am ogelo] &
Azt Aol ZRZHE ARGste] 7S 3|9t owA nieAeA] e WolE AAstE Zelth. miAHo R
pEA o7 wesd CpG -9 (differentially methylated CpG site, DMCpG)E 0.019 -3t Ao =z =2 Fols}
St Q"L% DMCpG < ®IEF(B) kol 0.2HT} & Xo]E Hol= (OpG H-9E F7F B4 A&t DNA HE

s 0~1 @5 2t B #ow FAEY Bk 02 i CpG F-917F s wvEstd AS ovsi |, 1
< sl wEstE e ou|gtt, wxHo R ZRRE Jo (HAF Al F9o A £2kb)el 91X DMCpGE
7H fARRE Adestar, A 24 gololA DMCpGel A A 7es FESHE dl ARSET.

AAld 2: AE AW B (Bioinformatics analysis)

7% &% ¥ (Functional enrichment analysis)< H-7]Wke] FHx} 5% 4(gene enrichment analysis)
2 AZts & (http://cbl-gorilla.cs.technion.ac.il) < ©o]&3le] 3ttt b o=, SIRING(Search
Tool for the Retrieval of Interacting Genes/Proteins)< ©]-&3fo] vl a-vhald A3 28 (protein-protein
interaction, PPI)E T%&3dct. A-20F 7&L A3 Z& HS(interaction score) 0.4%2 AAFSATH
Cluster-ONE o} ZgAo]de BE Ao ARGt RES 107 23] d4% 435 248 F2 FoH ).
B fFRAE TR RO 49 1080 £ A4S 7 AR sl

A¥d 1: 7]% % ¥ (Functional enrichment analysis) Zd}

I~

W 5 oaE A4 {5 Ao WgsE Fadel g AR

TAFeR, AFUs £ F A4 ¥5|d(delayed cerebral ischemia)o] AT Fapel WAsA] oFo A}
Atole] FEsl = AWESt A VT 5 FA4S TSI

I A, Zw|E3)(Hypermethylation)o A HAME 42 2524 (gene ontology, GO) AW thAk(biological
process, BP) &9 FdA #7] 1#d 3= (organic cyclic compound) A A, dA7|-x3 34
(nucleobase—containing compound) ¢4 4, slelZid] (heterocycle) 32 ATA 4, F&= 3¢
(aromatic compound) A T4, & AE HA 33E(cellular nitrogen compound) A3 ZHA A £
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[0108]

[0110]

[0112]

[0114]

[0115]
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(term)7} 718 fofn|gt Aoz A= ATHE 1, = 2). AP} (Hypomethylation)ol A A FHx 25
A A gxF go = g@esE Ak quxq(carbohydrate metabolic process), AE F7] ZZ(regulation of
cell size) ¥ A= FZ(detection of stimulus)o|t}.

I 1
Fhe| 2| D 2B (Description) Pvalue T Xk(Genes)
Dot
BP GO:1001362 y i dbi theti 3 § 793605 DLAT, ADCY10, ERCC6, ACAT1, FUBP1, AK5, EGR2,
: organic cyclic compound biosynthetic process X LSM10, PTEN, HSD3B2, RRAGC., SMG7, THRAD3, PBT1
DLAT, ADCY10, ACAT1, ERCC6, FUBP1, AK5, EGR2.
. s, teobaga ini 1bi et : s g 3 5 AKS,
GOi3165, process 149E-04 | 1 10 PTEN, RRAGC, SMG7. THRAPS, PET1
- _ N o DLAT, ADCY10, ACATI, ERCC6, FUBP1, AKS, EGR2,
GO:0018130 | heterocycle biosynthetic process 1.49E-04 LSM10, PTEN, RRAGC, SMG7, THRAP3, PPTL
. - B £ A . y DLAT, ADCY10, ACAT1, ERCC6, FUBP1, AK5 EGR2,
GO0:0019438 | aromatic compound biosynthetic process 1.49E-04 LSM10,PTEN, RRAGC, SMG7, THRAPS, PPT1
§ _ o N o ) RPS24, DLAT, ADCY10, ERCC6, ACATL, FUBPI, AKS
GO:0044271 | cellular nitrogen compound biosynthetic process IR0 | S it o, Rl A ST S A S
Hoest
BP G0:0005975 | carbohydrate metabolic process 5.01E-05 | AMY2B, AMY2A
G0O:0008361 | regulation ofcell size 2.41E-04 | CLCN6, MTOR
. s RYR2, OR6A2, OR51G2, OR2T12, OR5AR1, OR5A1, ORSDIS,
005 oy 2 3 , 2 g 5
GO:0051606 | detection of stimulus 6.71E-04 ORSU1 OR2AK2 OR14A16, PDC. ORGN1. TASIR3. OR14I1
MT GO:0004556 | alpha-amylase activity 5.15E-05 | AMY2B, AMY2A
G0:0016160 | amylase activity 5.15E-05 | AMY2B, AMY2A
G0:0103025 | alpha-amylase activity (releasing maltohexaose) 5.15E-05 | AMY2B, AMY24
GO:0004553 | hydrolase activity. hydrolyzing O-glycosyl compounds 8.96E-04 | AMY2B, AMY2A

BP. biological process; GO. gene ontology: MT. molecular function

GO EA=oll A9l )55 (molecular function, MT) 8oji= &3p-opdetolA] &7d(alpha-amylase activity), ©F
datolA] A, ofdetold BH(LEIAN A W), 7 &4 4 (hydrolase activity), ¥ 0-Zg =2
gtet o] 7F=Eal (hydrolyzing O-glycosyl compounds)® H&HTHE 1 2 = 3).

Ao 2: PPI VEY T 9 2E(Module) 4

Hedstel A= F 3677012 =E(node) B 756 NA|(edge), AvlEslAE 360719 == H 644 AA 7} A
ATk, Fegst 2 Audste] g PPI MEY A= A2 = 4 2 & 50 vERn. AedstE fFHaxe] 370
2E (26 WA & 3) 2 AdEstd FAxY 27 BEE (5 9 2 & 1005 FAASE Fo3tA Fd33irt.
%  wA(Enrichment analyse) #Wdst REo] F2 A AY[HrHAEst & Z2HLLE 3
(Ubiquitination & Proteasome degradation), &=X*|°llA ERZ 93] <<% (Golgi-to-ER retrograde transport)
2 G 2 (i) Al28™ AZHY oW E(G alpha (i) signalling event)]2} T#EFO 2SS YEWLE. 2719
g3l w53 FHste] HY T dwld 01213} (Post-translational protein phosphorylation) & A}¢14ts)
A E F34 ZH(regulation of natural killer cell chemotaxis)o] A 3HA Fedo] AATEH.

wek, AFust 28 F AW A H3E A} v-XAA HEHE FAE vuEdS o, Add w3 d
gxlol A FuEstel AAFE Sle] FH f--A+= VHL (von Hippel-Lindau), KIF3A(kinesin family member

3A), KIFAP3 (kinesin associated protein 3), RACGAP1 (Rac GTPase Activating Protein 1) 2 OPRM1 (Opioid
Receptor Mu 1)& XFstar, A4 HIE &AolA Audstel BEw 2719 B {FHA= ALB(albumin) L
IL5(Interleukin 5)& XFsts Ao IRIHNE vHGEE 2), 47] E FHAAES AFHst =8 § AAA
& Fol HAG oA FHuEstHAY AMdsE= FHUS & 7 AT
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X2

EEES == 37| P-value SR
It ek B VHL.ASB15.ASB18.KLHL5.MGRN1.PARK2,RNF 19A, LONRF1,
(Hypermethylation) 1 14 RT3 UBE2G1.S0CS5.CCDC182 SHISA9, SLITRK6.USP33
P = o KIF3A KIFAP3 RACGAPI SEC22B COPA, DCTN4 HLA DOB HLA-
= o DQBLKIF21A NBAS. TAP1 AGPATL
3 10 0.025917 OPRMI,ADORA3,GNB4,C5, TAS2R16,NPL GPM6A, LTBP1 NCAM2,PRKCH
SEEES ALB.BCHE.ADRA 1A, AFP,GABRR3,PRL.ENAM.MAP2.PPIG,
(Hypomethylation) 1 13 0.016389 AMELX.HSD17B6.GAP43 CDK13
Z] 10 0.018602 IL5.IL18 TLR8.CCL3,CCL4 KLRKI,IL12RB2 SERPINB7.GPR115, TANK
[0117]
- e = =] = = -
[0119] gk, A7 AFHs 28 F AAA HH o] TG AN A E A AWdstEE 78] fFAREl
= o) 5 5 =) = = ST =)
As Geg PAdew dasgon, 2 A3E ol E 30 Ak
Z 3
S R - ol s/ x ol oigst I 9 ole] FH HIIME
S HX| MR = = 2= = e Al M
RER | B | o az| oix @ | Oene e 23 o2 (Mus BAS RSMO= BAEH —
ICCTTGTGATCAGCCCACTTCAGCCTCCCAAAGTACTGGGAT]
VHL chr3 | 10182523 | 10182524 VHL | protein coding |  Tojme;  [ACASCCATGAGCCACTECACCCORCCATACTIECTATIT 1
IAGTGA (6381 9l 64t 7))
ATATCATCATACACTAAAGGAACAACTAAAATAGCTTGTTA
KIF3A chrs [ 132040050 [132040051| KIF3A | protein_coding | — Ifoi 2t ¥;‘;&gﬁgﬁi&cﬁﬁﬁﬁgﬁﬁffg:éﬁmﬁfzﬁﬁgAG 2
\eoH™ 3l 61HHRY 7))
IGCACGTAGTTGCTCTGCTGCTTTTTTCAAATGTAGTACATTG
KIFAP3 chr1 170044709 |170044710( KIFAP3 | protein_coding il e} :é%%ﬁ%ﬁ?f:;:;%xgﬁ;ﬁgmﬁéﬁéATG'I'I'A 3
Jeom 3 61RHR ¥
GACTGTATCAGGAGATGACCTTTTATGCAGAAGCATCACTG]
RACGAPT [ chr12 | 50397469 | 50397470 [RACGAP1| protein_coding toj| St Zﬁﬁi&?ﬁgﬁéﬁqg;&%&%iﬁggﬁéﬁ?gfxﬁgﬁCAA 4
60RHRY 9l 618IM 7))
AACCAAACTAATTCAGAAATAAGGCACAAGTCTATTTAA
RACGAP1 | chr12 | 50397685 | 50397686 |RACGAP1| protein_coding | et ﬁ:ﬁ:ﬁn@%ﬁggﬁﬁﬁmﬁgmiTTAAT 5
60HHRY 9 618IM 7))
[TAACAGGGCAAGATCCTATCCAAAAAAAAAAAAAAAGGA
OPRM1 chr6 | 154410759 |154410760] OPRM1 | protein_coding otoj| et :?ﬁi%?g::&?&i%ﬁgﬁ%g&%lﬁﬁgﬂiﬁfg 6
60RHRY 9l 618IM 7))
AGTCTAGTTAATAATCTACAATTATTGGTTAAAGAAGTAT
ALB chrd | 74269995 (74269996 ALB | protein_coding o 2t Eﬁ%ﬁ?gggggg%gggcrztcs;i%i(zggggcTrCT 7
60HHRY 9l 618IM) 7))
GTCTTTGAGGAAATGAATAATTTCTAACAATCAGATAGAGA
IL5 chr5 | 131879309 131879310 ILS protein_coding o 2t z‘zﬁ;ﬁ;@gﬁgﬁ%ﬂ%’:ﬁgﬁm?;?cCAAT 8
60HRY 9l 618IM 7))
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R-HSA-8856688: Golgi-to-ER retrograde transport

G0:0002478: antigen processing and presentation of exogenous peptide antigen
hsa04145: Phagosome

R-HS5A-199977: ER to Golgi Anterograde Transport

_18_

ZIHSd 10-2022-0036029



k1
N2
(')

OPRM1
ADORA3
GNB4

cs
TAS2R16
NPL
GPMBA
LTBP1
NCAM2
PRKCH

B N U SR -ST BT -

Cluster 3
|
R-HSA-418594: G alpha (i) signalling events
| G0:0009611: response to wounding
[
0 1 2 3 4 5 6
4o0g10(P)

1
(g
©

ALB 1
BCHE
ADRATA
AFP
GABRR3
PRL
ENAM
MAP2
PPIG
AMELX
HSD17B6
GAP43
GAPA3 CDK13

eml

= N W W bhs A DMOCOOUONSNO

Cluster 1
|
R-HSA-8957275: Post-translational protein phosphorylation
G0:0031667: response to nutrient levels
] GO0:0048589: developmental growth
] hsa04080: Neuroactive ligand-receptor interaction
G0:0051640: organelle localization
0 1 2 3 3 5 6
Jogl0(P)

_19_

ZIHSd 10-2022-0036029



IL12RB2

e

SERPINGT

®

Cluster 2

Al g F

<110>

<120>

<130>

<160>

<170>

<210>

<211>

<212>

<213>

2 3 4 5 6 1 &8
-log10(P)

=
=

ZIHSd 10-2022-0036029

Gene. Interaction count

GPRIIS L5
IL18

TLR8
CCL3
CCl4
KLRK1
IL12RB2
SERPINB7
GPR115
TANK

G0:2000501: regulation of natural killer cell chemotaxis

M354: PID IL12 2PATHWAY

G0:0032729: positive regulation of interferon-gamma production
hsa05321: Inflammatory bowel disease (IBD)

G0:0050714: positive regulation of protein secretion

GO:0002758: innate immune response-activating signal transduction

Industry Academic Cooperation Foundation, Hallym University

ALB Gene hypomethylation marker for diagnosis of delayed

cerebral ischemia
6

9

KoPatentIn 3.0

1

129

DNA

Artificial Sequence

<220><223> VHL_hypermethylation

<400>

1

ccttgtgatc agcccacttc agecctcccaa agtactggga ttacaggcat gagccactge

acccggccat agttgectatt ttatttgtgt gattgattac cgtatgacge ttttattgaa

gtgcagtga

<210>

2
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<211> 119
<212> DNA
<213> Artificial Sequence

<220><223> KIF3A_hypermethylation
<400> 2
atatcatcat acactaaagg aacaactaaa atagcttgtt attatgtcaa actcaggacc

cgaaggctcc ctaagtcaga gtaaacatgc caagtgtcaa atataagtag aaatactac

<210> 3

<211> 119

<212> DNA

<213> Artificial Sequence
<220><223> KIFAP3_hypermethylation
<400> 3

gcacgtagtt gctctgetge ttttttcaaa tgtagtacat tgatgcaatt attgattatc

cgttatgtgt aaaacaccat gttaaggcac tgcatggtat attaaatata gaaatacag

<210> 4

<211> 119

<212> DNA

<213> Artificial Sequence

<220><223> RACGAP1_hypermethylation_1
<400> 4

gactgtatca ggagatgacc ttttatgcag aagcatcact gtaagttaaa agaagtgtgce

cgccccataa aagcagggca acaaatagtt taacatgtta accattgttg atgaaagca

<210> 5

<211> 119

<212> DNA

<213> Artificial Sequence

<220><223> RACGAP1_hypermethylation_2
<400> 5

gaaccaaact aattcagaaa taaggcacaa gtctatttaa gagcagcaaa taaaccctga

cgacatacag tcttgctaat atttttatta ttagctgggg ctttaataag tcaaaatat

<210> 6

<211> 119
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<212> DNA

<213> Artificial Sequence

<220><223> OPRM1_hypermethylation

<400> 6

taacagggca agatcctatc caaaaaaaaa aaaaaaggaa gaaactcaac aaagcagcat

cgttgctatt attgcagcta tttagccaat aggtacatca ttgacatcat tgtaaatag

<210> 7
211> 119
<212> DNA

<213> Artificial Sequence

<220><223> ALB_hypomethylation

<400> 7

gagtctagtt aataatctac aattattggt taaagaagta tattagtgct aatttccctce

cgtttgtcct agettttcte ttctgtcaac cccacacgec tttggcacaa tgaagtggg

<210> 8
<211> 119
<212> DNA

<213> Artificial Sequence

<220><223> IL5_hypomethylation_1

<400> 8

gtctttgagg aaatgaataa tttctaacaa tcagatagag aatgcctaat aatggcatat

cgtgaaacta aatgtttcca atgccttata tcttaaaaaa taaatttact tttatcttt

<210> 9
<211> 119
<212> DNA

<213> Artificial Sequence

<220><223> IL5_hypomethylation_2

<400> 9

ataattttaa tgttttgttc cattagttat tttaactatt ttgtaataac tgacactttc

cggttttttt taacctggta cagcaagaga ctatttctca ctggtcttcc ccacttgca
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