(HEHE4)
[16ek0109049h003]
Wk 294 5H 15 H

WOk 28 A ZFE P JE OB B K R WOE E

I EARES

X 4 (AAGE) EHaMREFEMEHE R

(& #E) Research Project for Rare Intractable Diseases

WEFEBASE R4, © (A AEE) MRk - PERCEAGE 38 FRIBD BN A N T A ARSI 7o 8 s 2 WiEo
fife ST
#:  §h) Development of molecular diagnostic systems for disorders of sex development and

pubertal disorders

WFFERA T 2 (AARGEE LB BRI IEE o 2 — N WMF R & RA R
AriE ek K4 (3% §E) Maki Fukami, Head of Department of Molecular Endocrinology, National ~Research
Institute for Child Health and Development

£ o # M 201446 H2H~2017 43 H 31 H

SRR (AAGE) EEIRIRIK - THROER
BRI ES (¥ #E) Banking of clinical samples

MBS Sy (AAFE) ENZRCHEEFRMEE 7 —ER 3T - BN NERa B o #
—HME  RAJATEE - faERSLERR 2R NEREL - TR RERY
Sl G N o I

ArlE ek K4 : (3% 3E) Reiko Horikawa, Department Head of the National Center for Child Health and
Development; Yukihiro Hasegawa, Department Head of the Tokyo Metropolitan
Children’s Medical Center; Yoshiyuki Kojima, Professor of Fukushima Medical

University; Toshiya Matsuzaki, Associate Professor of Tokushima University

Sy HRFSE (AAGEE) ESPRIR A OB AR Tt
A R4 (¥ FE) Molecular analyses of clinical samples
WFFERRZE 04 (AARGE) ENLRE ERAIEE v 2 — 0 TN W E R -
BIERBRTFHR BR)IFEE
ArE %&Hk K4 0 (3&  §E) Maki Fukami, Head of Department of Molecular Endocrinology, National Research
Institute for Child Health and Development; Tomonobu Hasegawa, Professor of Keio

University



GAKEL0
PZEIRE A
WHFERASE Sy A

e ek KA

VAR ELT B
PIEIRE A
WHFERAFE

PrE ik K4

Sy R
PHIEIRE A
WFFEPHAE

AT Bk K4

J<  §H) Maki Fukami, Head of Department of Molecular Endocrinology, National

(BARE) RETET VAR & fpT
C
(A AGE

C

Development and analysis of animal models of human disorders
TUNRZFZR  FEEE B
Kenichiro Morohashi, Professor of Kyushu University

(AAGEE) HW¥EE

(¥€ FE) Publication of research outcomes

(AAGE) FENLRE ERFZEY o # —53 TN WA FE ER R &
BEER R T HIR  RR)IFRIE -
ENL B EREFE e v 2 —IEE )& 1 -
BN NS ERE 2 — MR BAR)IATEE -
R RNLER R FEER NS - SR PR PR RF -
TN RF % EEE RS - #E7E) IEARERR 8%

PRAEEAC -

Research
Institute for Child Health and Development; Tomonobu Hasegawa, Professor of Keio
University; Reiko Horikawa, Department Head of the National Center for Child
Health and Development; Yukihiro Hasegawa, Department Head of the Tokyo
Metropolitan Children’s Medical Center; Yoshiyuki Kojima, Professor of Fukushima
Medical University; Toshiya Matsuzaki, Associate Professor of Tokushima
University; Kenichiro Morohashi, Professor of Kyushu University; Tsutomu Ogata,

Professor of Hamamatsu University School of Medicine

(AAEE) BERATA R4 VRE~DEBR
(¥ FB) Providing evidence for the clinical guideline
(AAEE) #E74) IR ERRTHER

(3= F&) Tsutomu Ogata, Professor of Hamamatsu University School of Medicine



II. FBROME (RIEHERE)

(A AGE
AWFFED B HNE, b - ER R RO B n -2 Wik 2 et U, BEA YR B BURMT I 2E Tt
PERCERR BREIC I T DR AT ART AL DIEREE KV BE (WFFEREE R 78 ISR T2 ARTA
NERDEAE LR DT T U REEEE S DL ThH D, SHIT, FRUE BIER T OB 6 LUK & s

AT TR SO RHITE I 2175, 20 BARIIT T, AWFFEHED 73 783 Ot J@ sk 35 LONE N O
fi o> EEREAE BADIEFES T B DYE oAb - PERCEAER BB ORI B F T 21TV AR NEE O
BARFHE A WIEE 5,

TR W THFEEERRE L T 1,000 L EOME b - PEREE BEESE ORRIR Y 7V A4 FE
L7z, MAERIT. AANRR TS AANRWIREF 2728 O # PR B L OVEE S Ll
L AT olc, ARFFEEBINTRIRITIL, 46, XY M b B BEIEFRIE (3N hae s KIEE) |
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LA EDOWFFERCRIE, S o R YT L R b= G 7RE TRERL,

(D&7k
This study aimed to provide supporting evidence for the clinical guideline for disorders of sex development
(DSD) and pubertal disorders. To this end, we performed molecular and clinical analyses of patients with these
disorders. First, we created a system for systematic mutation screening of DSD and pubertal disorders by using
next generation sequencers (NGS), array-based comparative genomic hybridization, and multiplex ligation
dependent probe amplification. Then, in collaboration with several clinicians, academic societies and patient
groups, we obtained clinical samples from of more than 1,000 patients. Our subjects included 46,XX DSD,
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46,XY DSD, gonadotropin deficiency, central precocious puberty, and congenital malformation syndromes
associated with DSD/pubertal disorders. We preformed molecular analysis of these samples and successfully
clarified the mutation pattern and genotype-phenotype correlation of Japanese patients. For example, we found
that more than 10% of cases with non-syndromic hypospadias can be ascribed to mutations in the androgen
receptor gene or other known disease-associated genes.

Remarkable findings of this project include the following. (1) We identified an NR5A1 missense mutation
p.Arg92Trp in two unrelated Japanese patients with 46,XX testicular/ovotesticular DSD. The p.Arg92Trp
mutation was less sensitive to NROB1-induced in vitro suppression on the SOX9 enhancer element. The results
raise the possibility that specific mutations in NR5A1 underlie testicular development in genetic females. (2) We
detected a heterozygous frameshift mutation of PROKR2 in a girl with central precocious puberty. The mutant
protein had no in vitro signal transduction activity; however, cells co-expressing the mutant and wildtype
PROKR2 exhibited markedly exaggerated ligand-induced Ca?* responses. The results indicate for the first time
that certain inactive PROKR2 mutants can cause early puberty by enhancing the functional property of
coexisting wildtype proteins. (3) We created a mouse model of NR5A1 mutations and clarified species-specific
functions of NR5AL in the differentiation of immature gonads.

Molecular data obtained in this study were submitted to original mutation database. In addition, we
designed Multiplex PCR-based gene panels for systematic mutation screening. These panels will be used rapid
molecular diagnosis in clinical practice. The results of this study were published in English papers, symposium
and homepage.
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