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MNEFEICZELDOAMTTDOT, Leh> CREMEZICBLTIRRRBEZESEHRESIATHS
HBEWVNDSHIIIBEZONSIDIFTHYET,

BECREERERICHITZARBEFRDOASHZPREFEDEE

FERES UEREEZ2ET ) LORF. BREMHBEBEROD -7z, BEOH > 727 ) LRF
BERTHZEND ZEEBEVEVWDIITT., LELESS, 207 ) LARTFEERZTZR
TOVWTbLRP PR TE 2V, EEORE. BEIEETRELPIES ) LEPERRBL
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BREFRGWAS LGV, EEICZOT ) LB NP S, COHRBEEZN L TORRERGZRT % &
WIH ZEEREIR. TOVSHONVRREFRPHSPLFHEETHHLEVNSIET, 290D
LOERDT TN ZEPBTRDAN= AL %2 ZEE - LRAT H-DIIERICEELEEZZ 6N
HbLITHNET,

FIZIE, CHEPSESY Y FICBERL TS EWWbRTWS HLA T3, 5 30 £LL
LHIPSEDODNTHEVETHA, THPEHY I FORHBAZIZELZERD 1 DTT, INIEE
THEFHELT S, HSALDITHFELLREBVWE T, voNnNvy >y ay VT, 7 L7 A REE#E
FENTCIITLC. INTIE-> L RTHLADPHTL 5bIF T,

Wi MLU {eEBHE

HEEBHELSETWLELZVWLZY MUY VIS 5 EHEHK. N % anti-citrullinated
protein antibodies. ACPA &S 5SICRT I EHDH D T3, EEMICIZH CCP k&>
HOPUATHID £9 DT, ACPA &2l CCPHUALIEIINTWE T A, ZOHCHMANIEFIC
VT FICRBENTH-> T, TS RBHEDHEAL TE < OEE S A TIIERDH 2 BEERTH
LI END, TNPHSBULALHET 5, TabbEERMELIIMHETIEMESNTVE
ED

IhBRIFEDT Ny Z > Tay bTTH, TZTHRADHIZIEHLA E2HPHTL %,
T Z T ACPARGHE. EI 212 MV Y HKBHEOERESAZPH EINHHTL 5. ACPA
D, 5oL F BN ACPAREDOT NS5 L2 5D TTN, 250D
Flebide< HLAXHE T I 2w, T2 56 ACPARBHOBRESA. fLY ML) VEEAHUE
RO TAHHICHLADBERL TWVAEWVNS ZENINTODP>TL BDITTT,

INEBREWAALRT=PHVETH, RICSVETE. COHLAIKZOY ML UL
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LOEED TCRETEREREIIVS ZENZ0DIFTTH, B S SNPs, —HEEZTE VS
BERIILLMFEODNTETVET, TOHFTOERMIT—T 1 > ZHBICEART 5 SNPs T7 2
JBa— RAE LSO synonymous SNP, 27 %3 Dld missense SNP. Z by Fa K%
A LBBDiEnonsense SNP EEbLNTNT, TP EELZEEDNTEVE L, 5THZ
DEZEMHIIEZEDL D Z2VOTY N, RLld IS o SNP  EE T, BEETO splicing ICBR L
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Shared epitope
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HLA-DRB1*0401  Asp Leu Leu Glu Gin Lys Arg Ala Ala Val
(QKRAA)

0404 Asp Leu Leu Glu Gln Arg Arg Ala Ala Val
(QRRAA)

0405 Asp Leu Leu Glu Gin Arg Arg Ala Ala Val
(QRRAA)

0101 Asp Leu Leu Glu Gln Arg Arg Ala Ala Val

(QRRAA)
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anti-citrullinated protein (peptide)antibodies(ACPA)
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CCP=cyclic citrullinated peptide R M ILUAERTFR

Arginine Citrulline
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Rantapaa-Dahlquist S et al Arthritis Rheum 48;2741, 2003
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Meyer O et al. Ann Rheum Dis 62:120,2003
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I Kochi Y , Okada Y et al
! Nature Genetics 42:515, 2010

ACPA(+) RA vs Controls
(2,822 cases vs 18,891 controls)

ACPA(-) RA vs Controls
(644 cases vs 18,891 controls)

Okada Y, Kochi Y et al GARNET consortium
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Genome-wide association study(GWAS)
Hirschhorn JN et al Nat Rev Genet 6:95, 2005
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Pennisi E. Science 318:1842, 2007
Genome-wide association study of 14,000 cases
of seven common diseases and 3,000 shared controls
The Wellcome Trust Case Control Consortium  Nature 447:661, 2007

TRAF1-C5 as a risk locus for rheumatoid arthritis
-A genomewide study
Plnge RM et ol N Engl) Med 357:1199, 2007
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Kochi Y, Okada Y et al Nature Genetics 42:515, 2010
Results of GWAS in RA

Japanese RA; 2,303 (79% anti-CCP +)
Control; 3,380
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Okada Y, Kochi Y et al. Nature Genetics 44:511, 2012
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~5% disease risk

- HLA studies A
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CTLA4 TNFAIP3 KIFSA TAGAP RBPJ  IL6R TNFRSF14
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~15% disease risk
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1978 1987 2003 2004 2005 2007 2008 2009 2010 2012
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(Nature Genetics. Stahl EA et al. 2010, Okada Y et al. 2012, Eyre S et al. 2012)
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Okada Y et al. Nat Genet 2012

* We conducted trans-ethnic GWAS meta-analysis of RA for
>100,000 subjects.

- >25 study cohorts from Europeans and Asians were involved.

Okada Y et al. Nature 506: 376-381, 2014
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Trans-ethnic GWAS meta-analysis

N
S

19,234 RA cases and 61,565 controls
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In silico replication study

3,708 RA cases and 5,535 controls
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De novo replication study
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6,938 RA cases and 6,658 controls
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Nature Reviews | Rheumatology
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‘Yamamoto, K. et al. (2015) Genetics of rheumatoid arthritis in Asia—present and future
Nat. Rev. Rheumatol. doi:10.1038/nrrheum.2015.7
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Shlyueva D et al. Nat Rev Genet. 15:272, 2014
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(iv) Polygenic score (PS) calculation in testing set
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Polygenic score of gene A
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* puQTL: promoter usage QTL

* CAGE signal at the ARL4C locus
s . and associated enhancer region.

BFICAWSEBLRDEE

FILSBERETFRBUKD

eQTLEsplicingBEHT BEEIOIFULER BN
can iy e (FTRF R~ ) ORAT
== I SAIC
mE= ol N

e == ] wﬂﬁ o J/

ATAC-seq: Transposasel=dk®

a8,
A —Fo o0 F AR [ — fl:H3K27ac
i ToAR T AR FEHEShLEEFOI NV —p

TOE—S—OERF AN
HEEEEFRT AF MALCPGIHIZ & B RR MBI TTR DR
91:75'-9&&%:!9—‘;’41 E%
= dats  EET.
Sadd Sog

58 fgm § &
g £ H H + The variant (rs1464264) CAGE (Cap Analysis of Gene Expressuon)iﬁ oxa
& Biw giw 12&BTUN Y —, TOE—S | s
g 4| il mapped as a puQTL for ARL4C- B/ a— T URNADRH ""—"E':l“:
% §§ i 5 i associated CAGE peaks (p1, p2) - ey Pey
" e and eaQTL for paired enhancers
sEs Ses Lo (e1, e2) it o
s s s
dg Carninci P, ShinJ, Hon CC, De Hoon M . .
;g M mm Arner E, Murakawa Y, Okazaki Y, Hayashizaki Y et al. NET-CAGE Characterizes the Dynamics and Topology of

Basic CAGE Technology

leotide on the 5’ end (7- ine) of

:; H-—E The five-prime cap (5’ cap) is a specially altered

some primary transcripts, regulating nuclear export,

preventing degradation , promoting translation
and other functions.

CAGE (Cap Analysis of Gene Expression)
A5’ sequence tag technology to globally determine
transcription start sites (TSSs)

Human Transcribed Cis-regulatory Elements
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Japan’s ASDF salute medical workers on the frontline of COVID-19 (29 May 2020)
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