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a) A4 FARRE F£EIF PETA A2 o] EEEHo] 9= CINNB1(Catenin Beta 1) ¥+ JUN(Jun Proto-
Oncogene) ] A (transcription level)S =A3E= WA

b) 7] AR o'l ZheX| (attention weight)E #w3te] 7HsX] AALFS Alitste @A 2

c) 471 At FrEA AAVFS vEATAd dAe] AEEA A8 e E3E o] 3l CTNNB1(Catenin Beta 1)
T JUIN(Jun Proto-Oncogene) @] 713 @Azl wlaste] #AwdS w, S4btA A4 A9 Aoz 27
e AS Zdels, H2e] BRo] w3 ARES AFshs W,

AT 2

A 1 ol ojA,

A7) AERH ARE 2%, o, g, A%, g9, 84 wt 93 A& 5Po2 s, P

0

A7 AXNFES SAste WS AAMA (transcriptome) A%, FAAL FFELAMNRES(RT-PCR), FAA FHAL

5 (Competitive RT-PCR), AAIZF AAA F3ha A 0k-S(Real-time RT-PCR), RNase E3% &4
H(RPA; RNase protection assay), =% &% (Northern blotting), % DNA mlo]TZojgo] H o=z o]FoR
TOoRFYH AEE o= sl e EHOR sk, .

374

CINNB1(Catenin Beta 1) E& JUN(Jun Proto-Oncogene) 2] A} (transcription level) & ZAsE AAZS
3T%5

Al 4 3ol glo] A,

A7 Z2AELS CINNBL T+ JUNO| mRNAo] ZA3teli= Eelol AE s X2 H AEE fFaiioz Xgsls,
A4 B78 24E.

3736

A7) A BERE Adri7E a) HY FAERREYH $£53 AESHY AJZE HrieleE 4, b) CINNBL ¥/%+
= 1 Fote] 7HE A AANFS Al
A

2 aygo (Ao BRE 98 nlo|QulA W olo] &% B HAoZA, FAH O CINNB1(Catenin Beta 1)
T JIN(Jun Proto-Oncogene)= ©]-83slo] FAbA A& HE74 HAS /s ¥ S #$
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Aot}

I

2 (asthma)2 o8] 7}A] A=l thek 7129 3wIuk-8-A (bronchial hyperresponsiveness)= 1 5
= Ao g 7|% AZ(chronic airway inflammation)S do7|m 7|xeo FHY st &xlo) o WA
A, TEIH, VIR SO 9 SAE] YEhded ols AdAoR Ee AR o rtHer 49
& A= w44 A2 (eosinophilic asthmas EA)¥ W] EAF*4 2] (non-eosinophili
asthma; NEA)o] E3e|=d], o]F FATA HA2 dwbow A&z ow Wysta, T35 Ao & gFo
Aow dHA k. S HAeds dubHor FJ18 A2EIAXHROES o] &5 °‘X}7i.
gatar, ofoll gk w#rt wHlg A4, e S (Onalizumab), w25 (mepol 1zumab)

2]5 % (reslizumab), Webe] 55 (benralizumab), ++2F% (dupilumab) &9 =34 AAES AHEAT.
2 AAdE FY AREAAH RO =Y AR 2dE dYEhlA @ 497 tiEEel”] HHTV:OH,

oN,
o
fr
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o
o
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ms
meES

;1“5 E

H]| & 5] ¢
(R &3] &3& 0001) Sutskever, Ilya, Oriol Vinyals, and Quoc V. Le. "Sequence to sequence learning with
neural networks." Advances in neural information processing systems 27 (2014).

«

(M 5333 0002) Yunsheng Shi, Zhengjie Huang, Shikun Feng, Hui Zhong, Wenjing Wang, and Yu Sun
Masked Label Prediction: Unified Message Passing Model for Semi-Supervised Classification.”
Proceedings of the Thirtieth International Joint Conference on Artificial Intelligence Main Track. p.
1548-1554 (2021)

T Ve BAAES s Y8 kER Ao, a) M IABRYH F£5% AR
21 CINNB1(Catenin Beta 1) X+ JUN(Jun Proto—Oncogene)®] AAF(transcription
A7) AAbEFel] o'l 7}E ] (attention weight) S F3to] 7H5x AALES AAbst

NBEOZEEA AAMES RlEA R Y] AEEA AR dd x2dEe] gl

E+ JUN(Jun Proto-Oncogene)®] 7}&2 HANFZ Hlaste] THAHAES o, T4
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2 Al delA,

w3k, E 2.e CTNNB1(Catenin Beta 1) B

471

S AXsteE @A %2 o)
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level )& A3}

A
oied

9 b) A7) AALE] oel A 712X (attenti

UN(Jun Proto—Oncogene)®] 7}EX] Az} ]

AE b=, Aol Bl #d Jrs A

rﬂ\lw

A, e,

B o2, o, B
-
R

152k ofell AlgHE A

= 2 24 3k Al =" A (transcriptome) A&,
S a2 A3 (Competitive RT-PCR), AAIZF SAAL S35
21 (RPA; RNase protection assay), £ %% (Northe
AAL, 5, mRNAS] &5 SAE ¢ e Wiolgt¥ ol A|EE

oF1-
=

>

w9

o)1=
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WA e wgaAE dalolu, oo @A

L
L

UN(Jun Proto-Oncogene)?] A A}2:(transcription level)<

J
& 2= Ales.

2o
il
1:1
Ao E =

Eoutmo] o FAdo] ol Ar] ZAE-S CINNB1L F=E JUNS mRNAO] ZAgteleE Zdlo|n] HE e I
NES faAsom Z33F = 9},
TS, 2 Ayl gy dA ERE 2SS FaAEeE XEse A EFE Ad7E Alee.
2 oo A FAdo] ojA, Ar] A BEFE JAGVIE a) HA IAZHE $£53F AESHH A5E A
S Y, b) CINNBL 2/HEE JING AXxES AT 4 e 24, 2 o) A7) S48 Al ofsld 7}
A S Falo] 7R AAES Atela 54E AdE HoFE EE€Y 58 ¢ ¥ 4 .
wek B oS CTNNB1(Catenin Beta 1) B3 JUN(Jun Proto—-Oncogene)®] XA}k (transcription level)&

HEle 2=

A E78& &5

g 2wy

(attention weight)Z

AF3),

42 a) WA AAEHY F53 AESHA As
JUN(Jun Proto-Oncogene)®] ZAM(transcription level)S 43}
wate] 7heAl AALEE c) A
CTNNB1(Catenin Beta 1) H+= JUN(Jun Proto-Oncogene) 2] 7}& =] AAA}

Yol F3+x o] 9l CINNB1(Catenin Beta 1) &
s & b) AV AARE] o'l 7}%

Asshs @A o) A7) AN bR AR v AT

Aol A Alm el EH =
Fab nlaste] AAEAS o, s WA B Ao BERehe WA 2 d) Y] sk A B3R
EE A S9E ZEEI2HRE B A&A wE-2 &‘%xﬂ% Folats WAE xdske, M2
oy, A == X8 WY E AFE.
ugo] g7
2 o wke AA o] el w3t ARE ATt WHS A A2 vEA AAE AE8eA &
Fomm, A&aA Ade s A& WS dEsta, A8E JPgowmn gxpel Hlg i gl ass 7
A 91 gk, At Al st AESA AAE dEFoRA As g3E @A 59 F .
EWHe 7t HY

T 12 2 udgel o AAee] wE dAe dY AdS s vlelentA 1S %, B ewa 4
e Al vERd el

T 2v B e o AAdd mE S3F euls A Aol g eula BA] AR(AARA s g A)
Ao gy w4 A s e vl A7E yEbd EHelth, xx = p valueZl 0.01 ©]3kel A&
BRI | s povalueZ} 0.00005 ©]8kel S vEbAT,
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Boubgo] HAale] B #3I ARE AFsE WS CINNBl(Catenin Beta 1) X JUN(Jun Proto-
Oncogene)& Hlo]QulAR o] &slo] SAFA Mz vgAibTAd HAS BRSO EZHN, Sxjo urs A4 X

l
2Py dustel N8 EAE FPANL F U= Wl

2 Al oA, “HA(asthma)” o]gt H=Z AAIFE =0 VAR o HFo A, 7|FAA 9 AZF
olste] 7@/ 7F AstA FolA, 7%, AW, TFEH, 7IE BEHE sol wEdog wAstE dio|th. H4
e A HAAI vEAE A Fol oy, old AFHE AL ofyrh. A WAL dnkHow
g5 Aol $27) 300/ ul o]AY wWE ouEy | HEA A Hae dutrow dF FAMS 427} 300/ ul
vRkd W& ofufstt, ool AgtEE AL ofytt. A7) "ZAFF(eosinophil)"E FAMT HHTE A,
ololx <l7t A A A (human eosinophil progenitor, hEoP), ZAF: AlE ZAAE 74 (eosinophil

lineage-committed progenitor, EoP), <1z} ¥% &4 A (human common myeloid progenitor, hCMP),
D34+ CD125+ AF-AXE So] E3td 4 9l

A

~

A7 AT HA e EE A8 Ao R 598 FEZE|F A Eo]=(inhaled corticosteroids; ICS), A&
A wEel-2 Z-8A (long-acting beta2- agomst, LABA), T o]E9 =TS AFEE = AT, 7] §3& ==
E@ZagRolte oas wEavedE, Z2EIE, AZdiaUs, BEHEs, Ryays, Z3U&Es 9 o]
5o 2o o]Fo7 FOoRHE ”E”E' T 010“‘4, ol A&, &Y, e ugFoR ALEH 5 9
A7 X443 WlER-2 284 (LABA) 9] dZ2+= EHEHE AFoE, YXERHE FulyolE, AvHE, AdHE A
X oo|E, olEX2REHE BEEY ]#, SR E, dHEHE, dItEHE ¢ o]59 2o R o]FofH
o 2RH d9E 4 g},
T3, A7) 3AA AACE HAY A 2EEE FEES FUIE AMEE 4 9oy, dyE gaxly
H% 5o 9o, AFE IZZEIAHZ|ES FZEZEE oMAHOE, HAMELE, =2 IZEE, wEHXy
EUEE, TUEUSE, TdsUE, BE oY 2e 4 AT Su T oloel® #4e] AnAw
AREEE “AETH AlAl(biological agent)” & AMES F Qlu). A7) AESH AAT JES ARZ A
THE oEE AAIE BASH, I d2E g, Y, A, vET, T2F, AP)EFS, Ax, g% Fo] 3l
on ulEAFAE owEFH(Omalizumab), ™W&ET]F % (mepolizumab), @& FH(reslizumab), WzFa]FH%
(benralizumab), FZF%(dupilumab)o]yt, 219 ABAR ALgE = g AESA AA A oo AgE A
A=

7] A ABAEY FA=E2 AEEH BEA dFgEe A, AFH, AT, Ivk¥d AAG, Ad4E, A4,

ANz, F = 2 By Ao 58 1F g a9l wet o

e

WA ol "ABESH A& (biological sample)"#, AW CINNBl(Catenin Beta 1) ¥+ JUN(Jun
Proto-Oncogene) 9] ZALZFS A& & Q= BE AEE 9u|siy, vt&ddsidls 89, 8%, 8%, =5,
2, A2, g, A, Hudl wEggiet, a9, ¥, [ e 4% 2HE 5 —’F Ro, HAXAE E
= o= Alzahd o] HA etk A7) AlEE #3E Ee g

3}(homogenization), ¥, 57/, F&, & s o] B3, Ak H7F o W
A = Adrt.

¢lo}A], CTNNB1(Catenin Beta 1) 3= JUN(Jun Proto-Oncogene)®] HAMEEL HARA], =, mRNAY
st sheldr 4= 9lom 7 "o gE AANA A AHA =T ELAAFTS(RT-PCR), FAAZ o
A& (Competitive RT-PCR), AAIZF AAAL TFFAAY S (Real-time RT-PCR), RNase H&

W (RPA; RNase protection assay), =% E38 (Northern blotting), DNA mle]IRoj#o] F Ho] Jor},
mRNA«] dEss SAT & s Welgtd old A=A &=
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B oA oA, “CINNB1” & Catenin beta-1 @M AS FYsl= FAAZA, cell-cell adhesion®} gene
transcriptions ZAstE 98-S = Aoz gy Yrl. NGBl F/H4E §H4x AL2F Gene ID:
1499(NC_000003.12)¢] Qlt}. CINNB1e] HAIFS 54 & v Zgolw e Z2H2 & A7 F49 F3A
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Aol digh FRARD AME, e 7] Aol AFstE A dolgtd Algte] gitk. 2 ®HAA el glojA, “JUN”
& transcription factor Jun Y AL FYstE FHAAEA, gene transcriptions FASIE 8L = A
o7 4#A k. NCBIo /e F84 MR Gene ID: 3725(NC_000001.11)°] dth. JUNS AAZS 54
g e Zgoln e ZRHEE Y] IE AR Al gk FRAR MY, BE A7 Mgl 4%

Sh= Mdoleh Algel gt

B “ﬂ‘ﬂ’ﬂoﬂ 0101*1, “oJgld 7}Z | (attention weight)” @ oJdld wWAYZ 2d] FojA= FHOZA,
ZdolN = , 5, long-term problem& FA5t7] 3 7k wHH< ofvld |
& ?liliﬂ"ﬂ A AA FF(FA) FolA dFEof & dol(F44F) ¢ Aol e Y who] Fi(

=1 Z]%r(attent10n)°ﬂ/‘1 A }71] QU]] I JEE FEdd gis)
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2 A dojA,  “di(prevention)” olgk M2l WS Adste FoY MES e, uigAsAE
A ol el wlE WAEE 1Ak gt ‘@%fiﬂﬂ wAsta AAe X8l 23 qWs BT E3s
F2] WA ol dol] txdteE B /e Fsolgbd oo AFEHA kvt “XZE(treatment) “¥ HA o] wh
Aol diA st Fee] Jide webH, 1A A=, X, g3t x5 A7 A BA g/EE ol
WA go]l glok. 7] “7HA (improvement)” olgh, X R+ AEHle dHdE IFAvy, oF €W, S A=
£ Aok FaATIE dHE vt

2 gAAd oA, “AHARE AFsh= WY,

(AR A FHHE (method for providing
1

g
ERE 5 Qe Pus oue o o

information)” o]&k, A& FoA T4 A 2 &

A ol Falo, dxl Ui A5 HHS A8 = A AH AFES 9nsr= 3o

B oA o], "Het7]7](diagnosis instrument)"#F N X AW = Ao AAHHE AESH ABES

Zigto 2 Aejo A A=A AAd g X5 ¥ Aol bt AuE ou|si | uigA A AETA

AE2E #H7Vek= 9T, CINBL /X JING AAMA &S SAE F e 24, SAHE 29&8 RoFE 29
e 4 Qo AESH Alg o EZgEe] A= CINBlL 2/EE JUNO| AAR &8 SAHT &=

Feje] guletH Agho] ik,

oI, & sl olalE B71 Aol AT AR AN, et B AAAE T EGE 0t 4
| AAelo] o8] B el gl s AL

[aA4]
A 1 A $Re] B3 omx By

>

@ A s dAs] STHE 7 s Y A Jes A% vtolentAE gRlEr] flate], 24
S E9] COREA(cohort for reality and evolution of adult asthma in korea)Z O] st $F o9~ #
gt Bod AASAE, 300 FF 29l =5, vEE(methylome), AAMA(transcriptome), ©
(proteome), 2] il thAFA(metabolome)E ¥/ gene-gene interaction networkE 7]RFO.Z 3= L § &
Y mdS o] g3te] BEAEAT. ayu Bl 3008S dF Ao 4271 300/ pl ol el AbA A
2l (eosinophilic asthma; FEA)e} &ZF ZFAb] 4=7F 300/ ul wmwkel B ZAFFA H 2] (non—eosinophilic
asthma; NEA) A& F/algivh. &3 9~ &4 #Rle] fgsixe & 1o FrEretA ettt 2 2de
Ao gy FiAA 7 FHA FREE A ddEFd o'l 7l X (attention weight)2] =, &, 7+
T HAFFORA AAksT. A7) g4 7HeRE ofdAd WA YEF(Advances in neural information
processing systems, 2014)cl &&}o] AMEE o zA, B vlo]onlr daoA A3 oldlA FEX= L)
o odMS A8 Az, HA A4 (subtype)ol wEl vlo]QmlAd o3 Wdo] xAE= FHAE
(mediator gene)® W3stE 7 z;elste] AMEE Frolth. £ WdYgolxdE dixAoez AEFHIL Y
Proceedings of the Thirtieth International Joint Conference on Artificial Intelligence(2021)el 7§A]=
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o = W weEl o'l THEXE ALY, 2EE oA wd UES A= layer 19} head ¢ (¢)7F
ozl Fog o] A ZF layer9} headoll A attention weight (a)7} AXtEACT. 2 @yolM= FHAE
< 2479 node®, 183l FAAES BAE edgeR T TYZERE FHA 09 72 jo] BALE 9
a & query embedding?]l “q” ¢ key embedding?!l “k” 9]
g, q¢ k= A FE2S AT FHolL v FHA == AA Y] ARE FE57] AF ol

> A e el 2SS o] &3 WS o] &3,
55 s, 1ok AAstAE, 29 A AE
] 213 B A H 2] Apolel] ApolE yER
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1,0008] A F-, AddE fiake] 7psA ddo] AT A
A, Student's t-testE o]&sto] Flstlty. 1 A= &= 20 HERAAG

T 20 yERd wiel Zol, B o] F3 euls BAS o8& A, dd ouAE o] &g H5-¢ Huls}e]
Aol A3y i A4 ghelg

3 F-ARF Foll A HAF 21&21 CINNB1(Catenin Beta 1)3F JUN(Jun Proto-Oncogene), T+ 709 A=}l 2]5}o]
AR E FAAEY] dd%e] A8 WstEE s IlEAAL, olF Edte], T ¥~ ¥4 A3, CINNBL
# JUNe| =& nfo]m}7 ol(oldlAd 7tex)E Yl AS FRlssitt. 37 235 F3she], CINNBL ®
£ JINE o]&3te] vl A3 A JAE vudd ¢ e A& FR1s8it.

~

[¢]

71 Al 1A ER1E CINNB1ZF JINS o] &3to] A A4S Aes] Aadd 4 A &A3t7] st
A HA skaked 3ARA HA] Aol A CINNBL = JUNS  AARA|e]  %(transcript  level )2
gholal i, 2 AdE & 30 UEhIT.

] }\f AN RS 93\ = [s] bl h il =
Al s Aged w4 7 ol vhelmbrQl CINBLA JINS #iRlstglon, o ol gste] A9
DEFE Aol Add o v s AL 5 Al
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