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Innovation research in autoimmune disease
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1979 Graduated, Chiba University,
School of Medicine
1998 Professor, University of Tsukuba
Professional fields : Internal Medicine, Rheumatology, Clinical
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Kifsecid, HERERRTH LI EHMET) 7
b= (SLE) . Beffis - £25M%EMm% (PM/DM)
=L ERERE (SS) . BAAT AV (ASD) @
MEERWERE L, LToZo0fi5e7ay 7 b aitEd,
IR - IRREDENT B X OB TR A S5 5 2
ErHBE Lze (1) BEBSFRAIPSHIIL 2 FH v 72 Al
WFSE @ RWFFE T, SCGHBEHAE [RBFERMIPSHINE 2 1%
PEAL U 72 S ige ] iRl OKbk sy s, R
KZERF KER) EORFENETH D, SSIZBWT
&, RIS EE 2 H OSSP ThIME A 5 iPSHINE 2 1E Rk
L. Tregfila~O5LiFE 5T 2 Ghr LA Z ST 5
ZEkRHBE L HETTIZ, BECPEO—DTH 5
AADY BT v FVa ) 2R3 (M3R) Kb
P Th1MIRE A & T-iPSHIRL OB AT HI Ly Tregiifia~
OGALFBERTH B, (2) 7/ AENT R L -8I3E
WFge - WETRS, FALSZeT & OLFEBZEICL Y. SS
HRE656HE, PM/DMBEHLRTHEZ % & L72CWAS
AT 2 JGAT L 720 ZOFEFE. SSIZBWTIE, HLA-DPA2,
STAT4, DGUOK-TET3H» EZMEmT TH 5 Z & 34
L7 GREE) - —F. PM/DMIZBWTIE, HLA®
RUNX1% EE L6200 KZHEETEME L THRH S
72 (REFE) .
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In the present study, our objective was to analyze
the pathogenesis and to generate the molecule-
targeted therapy in autoimmune diseases such as
SLE, PM/DM, SS, and ASD. We used two research
strategies. (1)Application of disease-specific iPS
cells: In SS project, we sorted M3R reactive Thl
cells from patients with SS, generated T-iPS cells,
and tried to differentiate into Treg cells in order
to identify the molecules to induce Thl to Treg
cells. (2)GWAS analysis: To examine the disease-
susceptibility genes in autoimmune diseases and
find out the new disease specific drugs, we analyzed
GWAS study using 656 genes from SS patients and
687 genes from PM/DM patients. Results showed
that HLA-DPW, STAT4, and DGUOK-TET3 were
found in SS, whereas 6 genes including HLA
and RUNXI1 were observed in PM/DM patients
(unpublished data).
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Elucidation of pathogenesis and development
of innovative medicine for systemic sclerosis
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1990 Graduated from University of Tokyo

2005 Employed currently

Specialized area : Scleroderma, connective tissue diseases, ex-
tracellular matrix metabolism, transcriptional regulation, skin
tumors, bullous diseases, atopic dermatitis, psoriasis

W IE O E BRI, ORIEROEEIL. OMRMESF
Mo RE, OMEREETHI, INFETIDODOHEL
LS AEREFVRERVWEEA TV RV, KIFET
k. BEERT FILCER L TERSNREOET IV
AW, FlilOMEIERE~NORES 2 T/, Bz, ~
rua7y—7, MENEMBZ &L OBEED BT
bo ETVLATA Y UBHALET V=Y X, tightskin
mouse, FlLLIZ{EE L TR ESNHREOET VE T,
HHBHOFEGEE A7) —= Vv 7T 5,

AW Tld genome-wide association study (GWAS)
OFEN 2D, ERBRZERBETERAET S L LI,
HIELOEBRIAT. FHREERTFZHL 2L,

WIZ20024E 12 B4R S - EE R GR Bz JE R BB & 2 o
EOBSE - RS (LYANY)) FE2MEL, 158
R FHREFETLIRT R ELHNT 5, 2L E
W S NEF O ) B RERGE 179 N SIEF 25
WREE 22 0, FHEROBENE L HERT B0 EH
MHEETE 5,

¥ -5 E B IPSHIAL & . TR B2 R I I R AR -
BERAIRBIC LT E L, BMEERE~NOMHEG 2 BT 5
eI, FHREHOFRER A —= VT T b,

The main features of scleroderma are dysregulation
of the immune system, fibroblast activation, and vas-
cular damage. Previously disease models that can
show these three conditions have not been found. In
this study, using a model of these features that was
created with a focus on the transcription factor Flil,
we would like to analyze the involvement of Flil
in the pathogenesis of scleroderma from relevance
to T cells, B cells, macrophages, and endothelial
cells. We would also like to screen the efficacy of
new drugs using bleomycin mouse model, tight-skin
mouse, and new mouse model targeting Fill.

We would like to identify the disease susceptibility
genes and to reveal markers for severity and prog-
nosis, with the results of “genome-wide association
study” of systemic sclerosis.

We will continue the registration and follow-up of
patients with early severe scleroderma which was
begun in 2002. We will analyze such factors associ-
ated with activity and prognosis. This will make
it possible to pick up the cases which should be
treated early and to identify adequate patients at
the time of confirming the efficacy of new drugs.
We will induce iPS cells of scleroderma patients into
endothelial and dendritic cells, analyze the involve-
ment of these cells in the pathogenesis of scleroder-

ma, and screen the efficacy of new drugs.
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Development of innovative drugs for
Sjogren’ s syndrome which target a
BAFF receptor
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2009- Present: Professor of Rheumatology,
Department of Internal Medicine, Keio
University School of Medicine

2013 October-present : General Director, Keio
University Hospital

Specialties: Internal Medicine, Clinical Immunology

AAFFEIE, SEMIECTH DY = — 27 L VIEBERE (SS)
WAL BEESRB KR A ER - JREEEE. B HE SR 22
Be (I - BRI & ESRILEMIET B X
OHA =28 R ASHEE | T, BAFFSZ K% By 75
F & LB miasEa BT AZ L2 HNE T 5,

HOREBEBED—DOThL Yz —F L ViR (SS)
TR R TR O IRANC & B I REEzE, IREZ A B E O
QOL%EZFE L L ET 24, BREHEHIIHFLEL v FIERK
D—DILEHLBHIILIC & 2 BOYROREEETH D
FOWHIASSORBEIZ DAY 5 5. FA4IISSEHD
KW HERCBAFFZARPREICEREIALTEY (Arth
Res & Ther 2011,13:R170) . Z 2'B#id TOHARD
FEAICHEE T2 L2 HRATHO TR L, BAFF%
BARDSSIHEBEROENIZZ D )BT EER LT,

A BZBEIINAANV—TFy P A7) —= 7 TBAFF
ZHRMEN S 2 EHIEF L T b (FFiF55628647
B . INMLOEE MY e Ry IV UVEREL L,
BAFFHI# % I 2 7-SSHE O KRS HEk & Bififg o Hhi s
WX D FESIND PR BRI FEEEZ ARKRANICHES
LI EDHLDNERoT, RIFFETIE. ThHE) —F
1LE&W e LRl b & IR AR % EET 5,

— OO ——

The purpose of this project is to develop innovative
drugs for Sjégren's syndrome (SS) by targeting a BAFF
receptor (BAFF-R). To this end, Keio University Hospital
and Keio University School of Medicine collaborate with
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Keio University Faculty of Pharmacy, National Institute
of Biomedical Innovation and Mitsubishi Tanabe Pharma
Co.

SS is an autoimmune disease whose major clinical
manifestations are dry mouth and dry eyes, which
may cause QOL deterioration of the patients. How-
ever, no disease modifying drugs are currently
available. It is conceivable that the pathogenesis of
SS is attributed to production of autoantibodies, and
that therapy of SS may be achieved by suppressing
abnormal production of IgG.

We have found that the expression level of a BAFF
receptor (BAFF-R) was significantly elevated in SS
monocytes compared to that of normal monocytes.
In addition, our in vitro experiments suggested that
SS monocytes affected IgG production by SS B cells.
These data collectively suggest that monocytes play
an important role in IgG overproduction, and that
BAFF-R is a possible therapeutic target to treat SS.
We have already finished a high-throughput screen-
ing of a chemical library searching for compounds
that block binding of BAFF to BAFF-R, and dis-
covered two efficacious pyrrolopyrimidine deriva-
tives. These compounds inhibited IgG production
in a mixed culture of monocytes and B cells with
BAFF in a dose dependent manner. The goal of this
project is to carry out preclinical studies using opti-

mized compounds.
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-1982

1985
-1989

2002-

School of Medicine, Tokyo Medical and Den-
tal University, Awarded M. D. in 1982
Graduate School, Tokyo Medical and Dental
University, Awarded Ph. D. in 1989

Present : Professor and Chairman, Depart-
ment of Pediatrics, National Defense Medical
College

Present : International Union of Immunologic
Societies (IUIS) Committee

Specialties : Pediatrics, Immunology

2003-

RSV RIEA SIERRE DR RE & R L T MGk O B
HefTHETHNE LTUTOMERREDH 23 72,
1) BYEREASERE - FKIEDOExome BT 21TV
HE KRBT 28oRE L. BRI 217742 5 72
2) taE ANENE DR K EEFFoxp3. common y $8. PI3K
D BEBEETERIC K B HEE A LHNT 21T\, EIE
2 OBRECTORELEILOEVEZRIH L., S FENIHEREZ
DOREBT— 5 21572,
3) JREE MR D7z, FEEKIPS MIFLZ . HIHEEIZEE .
Wiskott-Aldrich JEMERE, GATA2 KIBIE. JGRMEFHER
WAE. Chediak-BUEMRE 2 &8 % { O HEMGEASE
SECRBINZ L. SRR /b S SR REAFAT 2 47 - 720
4) THIHL, [FHERDALATEEE & T v 5 HlHE B R IE
HBEHSRIPS Mila%2 8 L7z 2 OB HRIPSHEIZ L

YFIANVANRY ¥ —CTIEERNBEERTAK2ZEA LT,

MEERR 2 e & &, 5k - #EEREE D%in vitro T
BTEBIERRLT,

5) GATA2KRIBREZE CTHRSEPSEEINTHWE I L
B L7z

6) PI3K. CD, PI3KRI ®ZHEIZ L ) AKT-mTOR-S6 D
Fl7e) YBALSR X 2EPNEAEEZTIERITILE
SIS L7z,

We analyzed the functional and developmental de-
fects in Primary Immunodeficiency diseases.

1) Using Exome analysis, we identified 8 new caus-
ative genes.

2) We revealed the functional defects of Foxp3, com-
mon y chain and PI3K by 3-D analysis.

3) We established the iPS cells from Reticular dys-
genesis (RD), Wiskott-Aldrich syndrome, GATA2
deficiency, Severe congenital neutropenia, and Che-
diak-Higashi syndrome, and analyzed the functional
and developmental defects of these diseases using
the iPS cells.

4) We transduced normal AK2 gene into RD de-
rived iPS cells that resulted in normal development
of T cells and neutrophils.

5) We identified the T cell defects in GATAZ2 defi-
ciency.

6) In PISK CD deficiency and PI3K R1 deficiency,
we demonstrated that the hyper-phosphorylation of
Akt, mTOR and S6 caused the immunodeficiency.
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Translational research toward the
clarification of autoinflammatory mechanisms
by familial Mediterranean fever (FMF)
inflammasomes based on the Mediterranean
fever (MEFYV) gene analysis
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al Medicine, Department of Immunology and
Rheumatology, Nagasaki University Gradu-
ate School of Biomedical Sciences

Interest: Rheumatology and clinical immunology

FIEMEH S S, (Familial Mediterranian fever :
FMF) @ARFFICBWT LD SN LD, Fi26~284E
DIEM T, HARAFMFOEEB# G T O E & & Dz
FERICEDEXFHER I, v 79— AR VT
FMFE D72 5 FIER B O 7 BIE T, Higa%s
e L7ca sy — 7 & THEAREN U 7 2 FR264E
BN L, RIS Y — & v — % B w7z Mediterranian
Fever (MEFV) BZFDO4IRILRT OMBHr 2 5iE L 72,
SFH2TAEE T F R EREFBSE, o F V- L@z &0
WHNBETHATD TEL, #BEFEHREY &DFMF
ORMZBW Y A7 L OEE Q187 . Bz THEEEMATIX
FMF O3 FEMBEBROBZFEIZIZVLHEATH 505, I bid
SER2TAEEICRERZ FET AER/ LR BT OEREY
WCHOKERBEEER/ZH A V7 T3V — A HERR
2R L, FMFEEOpyrinZ RIKOEE & HIEL &
DR TERE BIET . Bz THREBITOMIUCE L T
iE. BRI ZE W FMENA F~— T —DiFEHEL &b
DTEETHD ., COHIIXODVWTIE, I VY=V TALT
B SN EERAE AN Y 7 25 DGR Z BT, W
L M HAV/IBERFREDIVFHFARY Y5 VT LA
R 4 7 0RNA (miRNA) TLA 2HBLTE
0. BEREHRZ EO TOFHEOUREN LS 2 RS
50
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Familial Mediterranian fever (FMF) is a rare auto-
inflammatory disease but found in Japan. We have
tried to investigate the clarification of autoinflamma-
tory mechanisms by familial Mediterranean fever
(FMF) inflammasomes based on the Mediterranean
fever (MEFV) gene analysis during the 3 years
from 2014 to 2016 leading to the development of
new therapeutic strategy for FMF. We have estab-
lished the banking of the samples toward patients
with FMF and started to investigate the next-gen-
eration sequencing of whole MEFV gene this year.
We have been planning to accomplish the gene
analysis toward FMF next year including whole
exome sequencing and aiming to establish the early
diagnostic system for FMF including gene informa-
tion. In addition, functional analysis of FMF inflam-
masomes, especially those containing pyrin, as well
as the search for small molecules to regulate FMF
inflammasomes will also be begun next year based
on the information of targeted mutated genes. Fur-
thermore, we have been investigating the biomark-
ers for FMF found in serum/plasma samples of the
patients by array technology. These approaches are
also supposed to be important to confirm the clini-
cal significance of the results obtained by gene and

inflammasomes analysis.
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1973 Kyoto University Faculty of Medicine (M.D.)

-1979

1982 Kyoto University Graduate School of Medi-

-1986 cine (Ph.D.)

1987 Postdoctoral fellow, DNAX Research Insti-

-1989  tute

1995 Associate Professor, Department of Stem

-2000 Cell Regulation, Institute of Medical Science,
University of Tokyo

2000 Associate Professor, Department of Pediat-

-2010 rics, Kyoto University Graduate School of
Medicine

2010- Professor, Department of Pediatrics, Kyoto
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Specialties: Clinical Immunology

HOSUEMRE X, BRUERERZTREEEELS
FRE LMV BEEERTH 5, FRH26FI1CIEH L <
Alcardi-Goutiéres syndrome (AGS) ASEES/EIZHNZ
b, SHLHOKEREOM S L 0HEBITIE AL
TWE EEFFHEN L, PUIL-VEESFRAEREDEA
W) —HROBEBTEFUIEOHHATRE L 2o 72
25, AR EOa Y P —VIEREATSTHD, K
ZHOIEBTIIMAEFNIENTHY., WEOEN L
BAEGTEIARHETH D, Rt B, HOEE
PR E OUEN R IREMR L GEREN S T OFE % 8
U, EFEEEORBICRIT2ETH 5. ARELRIL.
Cryopy rin-associated periodic syndrome (CAPS)
Mevalomnate kinase deficiency (MKD) - BlaufEfiEEE -
RAg - PEFEMRE - KEMEHTESL - PAPASEMERF 065
BTH D, CAPSIZOWTIHERN S TSOX9%FHEL,
KRR [ROEEICET L T b, FKERFEIIPSHIEZ H
WSR2 AT ) AR 5 TW A RIS 2. BOREMSE
ERICIZENE 25 & L2BEESY AT 20K E
LTBY, SFMEZE L CREEREBICAIL 22551
ZEIEDEFFTE 5,

Autoinflammatory diseases are a group of rare ge-
netic disorders caused by defects in innate immune
system. In 2014, Aicardi-Goutiéres syndrome has
been added to the international list and the spec-
trum of the autoinflammatory diseases is rapidly
expanding. Systemic inflammation in some diseases
is controlled by anti-IL-1 drugs; however, no effec-
tive treatment strategy exists for most diseases.
The aim of our study is to comprehensively un-
derstand the pathophysiology of autoinflammatory
diseases and to identify biomolecules that can be
the targets of drug innovation. We have already
identified SOX9 as a drug target for osteochondral
lesion complicating Cryopyrin-associated periodic
syndrome, a prototypic autoinflammatory disease,
and have started to establish a system for a drug
screening. With the aid of disease-specific iPS tech-
nology and effective use of the patient samples ob-
tained through WEB-based registration system for
all the domestic patients, effective and comprehen-
sive study of the autoinflammatory diseases is being
performed to reach the goal of drug innovation.
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1978 Graduated from School of Medicine, Keio
University

2000- Professor, Graduate School of Medicine,
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TgGAR e BL, MG IgGAR & 4z S es (P, W
W, TR, BUIRMR. DEDE. NRAF. BRAE. MG ERIE
B, KRR E) ~DOIgGAR T Ml %
WMETHHLVEEMETH D, ORI SREMS
DOWE., SR ENEFICHARS MR 2 ) — FL T
X7 RWFREIETIRFEBORMIHREEZERTLE LD
12y A7aAf FBEEOIE TV A% L, HRG - 5
SO T R B R LA HIWE Lz,

1) JRREMEI & LRIy — 7y MBS T A8 (4
L)  1gG4 BB ORMA - WE L RE L7z %26
Wy —y NERERT AL LT, MAERSEOBK -
FHHELAAAIRAT. RO b Y 22 ) T b =4
FAAT. KRB X ORZEMRRIC BT 2 4 o iz o
&, HRGELEEGEOES., REEFT VT AD
BI%E. ZFITL TV,

2) 7L F 3y AT X AREREMAEICET S
BF3E : 600FEBILL EODNAMMAKLIUE S, ZhE TIC
WM S NA-HLAOMS, 81 Jetafh b & fadetaik i
B e RERERE T2 FE L.

3) AFuA FEEDOLYF v AFY. (&Fe)  1gG4
MR 14BOIKR T — 7 Z2HER L. ZOBERE, &
ERIRONA A~ —Hh—, FREIOFEREZ ME L7z
4) BRI 2 F BB RO - [gG4 BEEERIC
W AU YFI<T (HICD20HLE) 12 X 5Bk
FEOEME & ReMEEBE T 5 HARERAERZ LEHRT
H5bo

IgG4-related disease (IgG4-RD) is a new disease
entity that is characterized by high level of serum
IgG4 and infiltration of IgG4-positive plasma cells
in various organs such as lachrymal and salivary
glands, thyroid, pancreas, bile duct, lung, kidney and
large vessels. Japanese researchers have lead this
field in the establishment of the disease entity and
diagnostic criteria. In our working group, we aim
to investigate etio-pathogenesis of the disease, to
establish the evidence of glucocorticoid therapy and
to develop new treatment for intractable cases.

1) Studies on pathogenesis and new therapeutic
targets: Individual researches includes clinico-
pathological analysis of affected organs, transcrip-
tome analysis of affected tissues, roles of immune-
mediated cells in blood and affected organs, roles of
natural and acquired immunity, and development of
novel disease model mouse.

2) Genomics and omics studies on elucidating etio-
pathogenesis and developing new biomarkers: Two
novel disease-related genes were discovered on 1%
and 4™ chromosomes by analyzing DNA samples
from more than 600 IgG4-RD patients.

3) Establishment of evidence for glucocorticoid
therapy: Treatment history, biomarkers and re-
treatment of recurrent cases were analyzed in clini-
cal data from 134 cases of IgG4-RD.

4) Novel therapy to intractable and recurrent cases:
A clinical trial to investigate efficacy and safety of
rituximab (anti-CD20) on IgG4-RD is planning in col-
laboration between Japan and USA.
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1996 M.D. Asahikawa medical university
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[FFE)] ExEMtY v ouRERERIEIB X #3600 TH D .
IEEHRDOL CEABETH 5. RIBEFRIRELTH Y,
IR L CTEANHSEEEDITDONDEORTH S,
BEOBFMQOLIZF L EEXNTVE, [2hET
DOWFFERSE] 20124F \ZRFGEBED B S & RS Y & /%%
MBS W AEIgs BMER S e [BW) ARIRIEH A K
FGAVHETRBERLUTO2 52 HMWET %, 1) BED
ZEWFEM & BHEQOLZHBEMICHZETE %) V33 E
BRI E 2 E T 5 (1-24EH) - 2) HARIE
FEONA NI w7 ACOWTESIL SN =N T
Ty LaEETS UMNIEIER, KEBE2ER) o &
BEICIZH AR E TV ALRLVE S S5 THA RS54 >
WET 24T, [Fi] RSB ESE A & JLF CEMRT
BHo 1. U VBB RFMESERR (124 8)

BEROZBRAEEIEICINZ BERMQOL % #A B HI BT
TEDLE)ICGFHMAEEE 2R ET 5. 2. HAENWHEZEEE
OFMM (124EH) : FEEMT v & 2 LIBATHER LB AR
EHAT S Ao 2BEEI00BI 0 /NEUBLERER & 4R RT20061 D K
BREBA2EHT S, [MEINEE] ¥FraLX
VOBENFEERZ A FTA4 VICKBEEL I ENT
&, TNITIRRLLBENA FIA4 Y ORBEEELN
LEERBILENTE L, 5HRIIBUEE, REORI®
STRHIET LD, F—IR—AFELRFT L2V,

Target disease; primary lymphedema. Objective; To
assess combined physical therapy for primary lymph-
edema and revise its treatment guideline. Outline; This
study is constructed three parts; 1, Development and
validation of assessment sheet. 2, Clinical trial (Feasibil-
ity study). 3, Clinical trial. Clinical study design; Paral-
lel, Randomized, Open study. Target sample size; 50.
Primary outcome; Cange of volume of lower extremity,
lymphedema severity score. Key secondary outcomes;
QOL evalution (SF-36, Eurogol), adverse event. Inclusion
criteria; 1, primary secondary lymphedema of unilat-
eral leg. 2, patient without intensive combined physical
therapy within three months. 3, more than 20 years. Ex-
clusion criteria; 1, edema due to other causes. 2, edema
of upper extremities or body. 3, stage O-lymphedema. 4,
cancer patient. 5, expected life time less than one years.
Now development of assessment sheet and clinical trial
(feasibility study) are going on.
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Several clinical and epidemiological large-scale re-
searches for congenital pediatric lymphatic diseases
have been carried out recently. Separately, basic
biological researches for these diseases have been
done by some clinical-based basic science research-
ers using advanced techniques. The aim of this new
research project is to combine the former clinical
and basic studies and develop them efficiently.
Pediatric lymphatic diseases are generally rare and
intractable. The cause is unknown and patients suf-
fer deeply throughout life with low QOL. We need
to establish proper evaluation methods and clinical
guidelines for these diseases, to improve the quality
of medical care around these diseases and to let the
Nation and the People recognize these patients.

To conquer these intractable diseases, basic re-
search, which is applicable for diagnosing or treat-
ment, is necessary. Developmental biology for lym-
phatic vessels is rapidly growing. However, very
few researches are ongoing for the diseases of our
interest. The members of this study have produced
a lot of seeding materials and important results, for
pathological diagnosis or for future targeted-thera-
py, by using patients' samples and primary culture
cells.

Here we present the overview of our research proj-
ects and the first year products.



