IR TR AT TR B & BRI ER BEBORMI S 2
HEIRYEDIT - MEAR BRI T 2 AL
SyHRMT R

E B PBC-GWAS consortium DHEBIRIL

W AT B RIGIRTFR AR R 5 S I 0 R8T LR YL AE S A8 4 7 % 5

PR ot e/ R g o # —BRIRAT S o 2 — R/ B BMER

MRES  Fx o7V vy U RFEOFET, BKALERT U7 A (PBC B3 10,516
JEF, AR 20, 772 1) 0D PBC-GWAS—EIBR A & fihir 2 i L. B Uz vk
AR -8 20 » AT & G Eeat 60 4 FT 0D PBC ¥R U Ml in IR &2 R E L7z, 72,
2T ) KREFLEOHFEIIZET, X Yeta ko PBC-GWAS-[EIBR A & f@trZ2 32 L. ZMElcH
OB DN EHEE ICRIET 5 2 & DN & 72 5 super enhancer fEIRZ [FE L7,
PBC S MEBIE 1%, £H (ANfE) RThHI2REDHEIIHL DD, TDITL
Ao EVE ARG ~PURSE R AR ~T AfE~B MR ORI BEE T 2 365 L 7= )ik
B EICFET 2 2 & b Sz, [AE SR BERE MRS T2 Az in silico
drug efficiency screening (2K V0. XWY7 47T — s &G T EH OB FOIBE N
EAHHEAI E LIRS N2, PBCICER B AN E SN TWDL UL Y FAF v a— L
I, ZOETIHEMER L LIRS T, vy T4 a—migid, Bt
FRIIERE B ICITIRIRIERI NI LR WD LR STz, £72. 7 MRERED
B DA T FEE AW T, &2 ORBIEZ EEE RO FICEZBAFET S
—HE LA (SNP) D5 FEERIC PBC FAEICEA 595 causal variant &, causal

variant |2 XV B FDORBZEDE L 5 effector gene #[AIE L7,

LRI IEE v ) B0 32 fik

IINRBOE RIGER® 2 —ERR 5t v

K A. WFREW

FRIEME  RMERE ¥ —BRR R JRFEMEAB-PERRAE 2 (primary biliary
A cholangitis ; PBC) — GWAS O [E FEHL[A] A
AR BIER RTS8 7¢. post-GWAS AT/ 6, BRI T2 L
SR ESZERRER L 2 —igE 72 PBC D¥RBIFIE D4y 11, R BRIER
P BOEFERNONETDH, £, FTUA
RWFEN  sUER PP G B EHEE 707 h—LEDOREMITICE Y | BUED
K — FEAETEH P TR 2IZE D THA
fAps L ESLEREREE ¥ — R RIEGI DO 1= 7257 TAE Z RET 2.

7

THIER  EHIR TR B. WA

ESLIR BT R Bk~ b U —27 (NHO TR

H A A PBC-GWAS consortium {288k I #L



72 PBC £ 3, 000 JEBI D GWAS 57— % . Bk A
# 8, 000 JEF], HIEAK 1, 200 FEH]D GWAS
BEEETEH, B AN PBC FFAER#AE (PBC 100
JEfI, CHC 20 JEM], EF N5 H)) o T
27V w7 h—LIER, fix OART—4
~N—2Z (eQTL, splicingQTL,
methylationQTL, TWAS, EWAS, MWAS) 1%
. in vitro 77/ AFREFT. in silico
drug efficiency screening, 72 & Z Bkfii L
T, RS MR koM RENRE.,
causal variant & effector gene D[FITE.
BARK T2 LT IR BISIE D 55 T8 DR
M. FRBFIERES E D4y FHEH O FE %2 3
Tz,
(i B~ DB E)
AFFROBEEITICEA L TIX,  “AAR
NIFFEVERBH-VEFREZS DOFSSE - MR IZBI
% MxEREIS AT (Genome—wide
association study: GWAS) (KERH
2010. 10. 4, 7KFBE522064)7,  “JRIEMAHE
HHERRE R DIRREMEI DT DD ) 5T A
RBIEARNT — 1, 000 JEFIOBINMENT —
(ZKFE H2017. 10. 2 7KF8&E 5 29081) T
RIGEEY v & — KOS SNE% T OfiE
FEEZBROEREGT-, BIKIE, Sk
CHEFEATREEA L S NI Y BRI ER
=R IR, 2 —THE
MNEHREHE 2 BE, BEHEROIY H#
W, R, FEIITHOOEREIED o
7o WFERTRIDBAR . IR ) DB &
WElo A b, BITFEROBRR, 1yt
V7R EiE, KRk “b N7 AFREE
BB B TRRNTIF R O ERFREHIAE

-7,

C. FFfsEE

- [EIBE A ZFEATIC L D . #7212 20 4 FTOD
PBC & S MRS FHEI 2[R T &, KA
MRS TR 60 AT & Ao Tmy FD

52

F & A EIRRIERE ST (VA RO A
YA NI A A, MIRA Y 7T RE
. BRERTRE) THY ., APC, THI,
TFH, TH17, B, TREG, FHIEAND > 7 F U5
B BITAEE D oy FAEROEA 3[R E T &
= @),

- [AE SN TR R 2 VT
in silico drug efficiency screening (T X
., Y7477 — NeEURHEEOBTFD
TRFESR DM SRA & L GBIR S =23, PBC
B AEDE SN TWDE LY T Xy a
—UEIX, ZOFETIHEMHIERAE LTX
BRSNS, UL Y TAF T a— LRI,
ATEEE RIS IE R IR I I IB A 3 fEAE L
BN ENREBINTE GRX®),

o X Guta (RIS BL R AR M B AR - R
rs705904, P=9. 93x10° GRIPAPI, TIMI17B,
PQPI, PIMZ2, SLC35A2, OTUD5 &AL T-FEMAE
1E) #FE Lz, ZOBEFHEgcIns
DB DIEBIZ T TR FOXP3 & fn 1%
REHET 2 A==z —
(GHOXJ048933) ZNfFAE L. X Yefaffk &I
D EE R IE T OAE N RE ST
Gax®),

- AN PBC 1953 SiEf] & — 4] 3690
ANDTF ) AT —=HIZR LT, R Vz=v
7 W REBE LT FIETH 2N EEE
HEEYE (Regional Heritability Mapping
ERIM) (2R 27 7 M 24T AR
DFTTz 72 BB AR - (STAT4, ULK4,
KCNH5) Z [F7E L7z Gax®).

« eQTL fEAT=C 7n vitro 7 ) A¥REZ AW
TEfRITIZ LD | 11g23. 1 FElsk o> #& U
ZMEE(R T D causal variant & effecto
gene 7% COLCAL/COLCA2 T % Z &, chr
6027 BRI DR FBIRZ PR AR 1 rs9459874 &
rs1012656 A3IEIZ CCR6, FGFRIOP @ causal
variant THHZ ERHLMN L7 Ga
OD),

chr.



D. &%

i 5 I D PBC-GWAS [EIBRIL[FIAFZEIZ
XV PBC OFEIECHEREITBIE L7z X GufafR
ZE TR OBIA 7 (REREER
1) MEEZITz, post-GWAS DFEMT k%
BAfFE9 25 Z L12 KV, causal variant,
effector gene DFEIEH AIREEL 72072, ZH
O OENTT — 2 L AT — 2 RX— A D1E#H
EEMETHZ LITLY, PBC OFEEFIERE
B, RFIERRI S0 e oz,

A%, PBCAERI DRSRFHIERIR TG, GWAS
B, AR L ORI D ~Z 27
U7 h—2 (RNA-seq) 1H#HZHA LT, O
2 FIREEIC IS < PBC D7 73R4y ¥ D
ez, QBEOEERTERIEIZIEST L T
2, JFARRITHELT T 2 TR R BIEFI DTG
FEREORIE, QPBC DFAER T4 T B
TOHEET VO, R EEZHE LT
E N T O L ik LRI & ke 3~ 5 T &
ThD

-
S

t

E. #

A, HEEMEORT « RHERBICET 5
FFZEBEDOWEFIIC L 0 . PBC-GWAS [EIBE I (1A
TROENED >Ob Y | H%IT, b7
% PBC IR RE DRI, TRIFRIERY DR E 25 Wi T+
Ibd,

F. WFgEsesR

L Fm3C¥EER
(DHitomi Y, Aiba Y, Ueno K, Nishida N,
Kawai Y, Kawashima M, Yasunami M,
Gervais 0, Ito M, Cordell HJ, Mells GF,
Nagasaki M, Tokunaga K, Tsuiji M, _
Nakamura M. rs9459874 and rs1012656 in
CCR6/FGFR10P confer susceptibility to
primary biliary cholangitis. J
Autoimmun. 2022 Jan; 126:102775

53

(@Kakuta Y, Iwaki H, Umeno J, Kawai Y,
Kawahara M, Takagawa T, Shimoyama Y,
Naito T, Moroi R, Kuroha M, Shiga H,
Watanabe K, Nakamura S, Nakase H,
Sasaki M, Hanai H, Fuyuno Y, Hirano A,
Matsumoto T, Kudo H, Minegishi

N, Nakamura M, Hisamatsu T, Andoh A,
Nagasaki M, Tokunaga K, Kinouchi Y;
MENDEL study group, Masamune A. Crohn’ s
disease and early exposure to
thiopurines are independent risk
factors for mosaic chromosomal
alterations in patients with
inflammatory bowel diseases. J Crohn’ s
Colitis. 2021 Nov 9:jjab199. doi:

10. 1093/ecco—jcc/jjab199. Online ahead
of print. PMID: 34751398

@Aibara N, Ohyama K, Nakamura M,
Nakamura H, Tamai M, Kishikawa N,
Kawakami A, Tsukamoto K, Nakashima M,
Kuroda N. Investigation of immune
complexes formed by mitochondrial
antigens containing a new lypoylated
site in sera of primary biliary
cholangitis patients. Clin Exp Immunol.
2021 Jun; 204(3) :335-343

@Cordell HJ, Fryett JJ, Ueno K, Darlay
R, Aiba Y, Hitomi Y, Kawashima M,
Nishida N, Khor SS, Gervais 0, Kawai Y,
Nagasaki M, Tokunaga K, Tang R, Shi Y,
Li Z, Juran BD, Atkinson EJ, Gerussi A,
Carbone M, Asselta R, Cheung A, de
Andrade M, Baras A, Horowitz J,
Ferreira MAR, Sun D, Jones DE, Flack S,
Spicer A, Mulcahy VL, Byan J, Han Y,
Sandford RN, Lazaridis KN, Amos CI,
Hirschfield GM, Seldin MF, Invernizzi
P, Siminovitch KA, Ma X, Nakamura M,
Mells GF; PBC Consortia; Canadian PBC



Consortium; Chinese PBC Consortium;
Italian PBC Study Group; Japan—PBC-GWAS
Consortium; US PBC Consortium; UK-PBC
Consortium. An international genome-—
wide meta—analysis of primary biliary
cholangitis. Novel risk loci and
candidate drugs. J Hepatol, 2021 Sep;
75(3) :572-581.

(®Asselta R, Paraboschi EM, Gerussi A,
Cordell HJ, Mells GF, Sandford RN,
Jones DE, Nakamura M, Ueno K, Hitomi Y,
Kawashima M, Nishida N, Tokunaga K,
Nagasaki M, Tanaka A, Tang R, Li Z, Shi
Y, Liu X, Xiong M, Hirschfield G,
Siminovitch KA; Canadian—-US PBC
Consortium; Italian PBC Genetics Study
Group; UK-PBC Consortium; Japan PBC-
GWAS Consortium, Carbone M, Cardamone
G, Duga S, Gershwin ME, Seldin MF,
Invernizzi P. X chromosome contribution
to the genetic architecture of primary
biliary cholangitis. Gastroenterology.
2021 Jun; 160(7) :2483-2495

®Gervais 0, Ueno K, Kawai Y, Hitomi Y,
Aiba Y, Ueta M, Nakamura M, Tokunaga K,
Nagasaki M. Regional heritability
mapping identifies several novel loci
(STAT4, ULK4, and KCNH5) for primary
biliary cholangitis in the Japanese
population. Eur J Hum Genet. 2021 Aug;
29(8) 11282-1291.

(DHitomi Y, Aiba Y, Kawai Y, Kojima K,
Ueno K, Nishida N, Kawashima M, Gervais
0, Khor SS, Nagasaki M, Tokunaga

K, Nakamura M, Tsuiji M. rs1944919 in
chromosome 11g23.1 and its effector
genes COLCA1/COLCA2 confer
susceptibility to primary biliary

2021 Feb2b;

cholangitis. Sci Rep,

54

11(1) :4557

2. PRBEER
(DUeno K, Hitomi Y, Aiba Y, Olivier
Gervais, Kawai Y, Seik—Soon Khor,
Kawashima M, Nishida N, Kojima K,
Nagasaki M, Tokunaga K, Nakamura M.
Transcriptome and GWAS identified
1rs2238678 as a critical SNP for
eosinophilia in primary biliary
cholangitis. ASHG2021. Web,
2021. 10. 18-21.
@01livier Gervais, Ueno K, Kawai Y,
Hitomi Y, Aiba Y, Ueta M, Nakamura M,
Tokunaga K, Nagasaki M. Applying the
regional heritability mapping method to
primary biliary cholangitis in the
Japanese population. ASHG2021. Web,
ASHG2021. 2021. 10. 18-21.
(@®Hitomi Y, Aiba Y, Kawai Y, Kojima K,
Ueno K, Nishida N, Kawashima M, Olivier
Gervais, Seik—Soon Khor, Nagasaki M,
Tokunaga K, Nakamura M, Tsuiji M.
1rs1944919 on human chromosome 11g23.1
and its effector genes COLCA1l and
COLCA2 confer susceptibility to primary
biliary cholangitis. ASHG2021. Web,
2021. 10. 18-21.

@Hitomi Y, Aiba Y, Kawai Y, Kojima K,
Ueno K, Nishida N, Kawashima M, Olivier
Gervais, Seik—Soon Khor, Nagasaki M,
Tokunaga K, Tsuiji M, Nakamura M.
COLCA1 and COLCA2, the effector genes
driven by rs1944919 in primary biliary
cholangitis (PBC) susceptibility locus
chromosome 11¢g23.1 in the Japanese
population. APASL STC 2021. KBK (Web),
2021. 09. 02-03.

®Hitomi Y, Aiba Y, Tsuiji M, Nakamura



M. Identification of the primary
functional variants in primary biliary
cholangitis susceptibility gene
CCR6/FGFRIOP. %5 50 [A] H A Ef sy,
S, 2021. 12. 08-10.
OFHEEMERE, MBI, AR, GHEIE
1, JINREGE, oo 1B, FREES, BT
IER), KRR, & 5L, TR . i
T LA T — 2T HS N BAR A RIS MEAE
HENBAE 5 DR RIS MBS 1 POU2AFL &
Z OB EER 1 OfENT. 55 58 [B H ATE LA
TR, A, 2021. 07. 02.
DFEZEMERE, BRI, ANRAHE, PEHER
g, FHIER, PMREGE, e & Tk
%, BTHCRIERI, RRdER, G 5L, A
B . FUSTENBH-PERRE 2 31T D R B
PEE(R - POU2AFL & & O BEE# AR T~ DO fFAT
. 55 57 [BIH Kl FLIE,
2021. 06. 18.

G. FIWMFEMHED HIE - B ERIRI
(PEEZET,)

L. RErifs 7oL

2. EFEBE 2L

3. F Dl L

55



