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Development of regeneration therapy for
idiopathic osteonecrosis of the femoral head
with gelatin hydrogels incorporating basic
fibroblast growth factor
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Haruhiko Akiyama MD, PhD joined the Depart-
ment of Orthopaedics of Kyoto University, the De-
partment of Molecular Genetics of the University
of Texas MD Anderson Cancer Center, and then
moved to Gifu University in 2013. His clinical and
research interests lie in the area of hip surgery and
bone biology.

Specialized field: hip surgery, bone and cartilage metabolism

PR 2 TR FEBBROMGE HIE L T, Pl
264E I TIRERIR D BE, BB ERAH oS, T u b
O — VESOVER., REBOHREICHET 5 %0 & B
Mo FERE By E LT, RIFgeE £t L 72,
EEREOMEICHL CIX. bFCFREMGEZ RS (HH)
DRMEBIE IR T L. FHOZEERBEZHBL,
bFGFHL A HE M dh (W) DOIRBRZEGMPIZHEM L 7o 3k,
Y5 F N Fay VEGER RS ORIEREE X, 26
FETITERTFETH S,

E R TR BROMEMRE LT, LT ONEIKRT IR T
FETH b

o UHR R SRR S BRI B R B CHEERIFZE 2 EfE L. FIK264E
6 I 10O 512127 B DEBREENRT Lz, WaH#hr
MEFIIERFEATD 5o

oTUAR R ZEEEHAMEL, IR K, HERFEIIBVT, 8%
PR BB BE I B O HARREB 2 T T 5 110 & 8
Mo x 9=t Lz. ABEHEICE Y, EWMTEBRBHON
SEFITBWTIE, WH24y H OB R TH30% DB HE
JEEOI A7 e BIEEZHELMILTEY ., EAKD
SERIEDF— ¥ ZNBFEATH S

oHTE, EHUASKZEEZIBM BB R IE v & — D33
D, BEMEESE TAHRBOEMEEEO/ERICETF L
TWwh,

K27 4E2 H ICPMDA O H B BE AR D EFEA R E L T
Whb,

To start the investigator initiated clinical trial in
2015, we performed production of investigational
new drug, establishment of implementation system,
development of protocol, and retrospective study of
natural course of idiopathic osteonecrosis patients.
The trial production of sterilized basic FGF was
completed, and stabilization assurance test has pro-
ceeded. Production of GMP-based sterilized bFGF
and trial production of gelatin hydrogen will be
completed in March, 2015.

*We completed a report of statistical analysis of the
clinical trial that had been performed in Kyoto Uni-
versity.

eWe analyzed natural course of idiopathic osteone-
crosis patients in Tokyo, Kyoto, and Gifu University,
and found out that collapse of femoral head oc-
curred in 30% of all patients.

eDevelopment of protocol for the investigator initi-
ated clinical trial is now ongoing.

ePharmaceutical Affairs Consultation will be held in
February 2015.
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Elucidation of molecular mechanisms and
development of therapeutic options for
defective electrical signal transmission at the
neuromuscular junction and skeletal muscle
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1983  Graduation from Nagoya University School of
Medicine

1983 Neurologist, Nagoya National Hospital

1988 Postgraduate Student, Nagoya University
Graduate School of Medicine,

1992 JSPS Research Fellow

1993 Research Fellow and Assistant Professor,
Mayo Clinic, USA

2005 Professor and Vice Dean, Nagoya University
Graduate School of Medicine

AREFFED HE, SERI e MR #E &5 - B o B
TR 2 f & 3 2 e R IERE (CMS)
Schwartz-JampelfiEBERE (S]S) « FIIVEIUE REE (PP)
FTRMWIF b=7, BRKMIST I 4 b =T OG5 TIREM
BHZ479 & & 312, drug repositioningifihg - 7 > F & »
AF ) TR 7 L F NERIEIC X BB R ssnise %
952 THb,

[EAEAR 72 ]

(i) HFHATAMBOL —F—F v 7F ¥ —fHTICL D3
FEIE O F AR B G S R K T 2 R 52 L 7.

(ii) =F Y — AfFATICTERIFCMS (Hum Mol Genet
2014; Neuromuscul Disord in press) , PP (Neurology
2014) , SJS (submitted) DFHTZ1T - 72

(ili) iPSCHI I EHEE & O ILFRIFFEIC L . CMS, SIS,
PPEHIPSCOBIL 24T > T\ 5,

(VA B SRR 2]

(iv) C2Cl2fhE Ml % FHwv CagrinffE FIB W T T &
FNa) vREKT T A TR EREST L EE
FE L, KD3k MEEMALESEKMC N 754 <) —f
M B DRGSR EZMRAET L L L DIC. <
7 ZAneurotization & FWVIZ BT BRI EEMEE L 720

(v) AChRa¥%72=v bEETDOT 2V YP3ADE
AT T4 7ER (Hum Mol Genet 2008, 2009; Scr
Rep 2013) 128 L Txh# X {exon PBADAF v ¥V 7%
FETBET VTR VAFTYTERE L
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The aims of the current project are to elucidate
molecular bases of congenital defects of electrical
signal transmission at the neuromuscular junction
and skeletal muscle, as well as to develop therapeu-
tic modalities using the drug repositioning strategy
and exon skipping with an antisense oligonucleotide.
The target diseases include congenital myasthenic
syndromes (CMS), Schwartz-Jampel syndrome (S]S),
periodic paralysis (PP), myotonia congenita, and
paramyotonia congenita.

[Elucidation of Molecular Bases]

i. We have identified three novel molecules essential
for formation of the neuromuscular junction.

ii. We have identified mutations in CMS (Hum Mol
Genet 2014; Neuromuscul Disord in press), PP (Veu-
rology 2014), and SJS (submitted) in Japanese pa-
tients.

ili. We are establishing iPS cells from patients with
CMS, SJS, and PP.

[Elucidation of Molecular Bases]

iv. We have identified a novel drug X that induces
acetylcholine receptor clustering in mouse/human
myotubes and a model mouse.

v. We proved that an antisense oligonucleotide effi-
ciently ameliorates abnormal inclusion of exon P3A
(Hum Mol Genet 2008, 2009; Sci Rep 2013).
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A nationwide multidisciplinary study for the
treatments and prevention of idiopathic
osteonecrosis of the femoral head
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Academic Activities : President of Japanese
Orthopaedic Association (2011-),

Congress President of 82nd Annual Meeting of the
Japanese Orthopaedic Association,

Chief National Delegate of Japan, Asia-Pacific
Orthopaedic Association

Specialty : Orthopaedic Surgery, Treatment of Bone and Soft

Tissue Sarcomas

FRE RS BRI, B - HEHICEFRL, KM
HitRRERE = % ok LARIT AR & %% 5 BB RREZAS, FEM
BRHREIFRZEAHTH B WRIIBEREOFRALEL
5HELDHN . BEFERFEFOCRERMEL 2T
5o T7=AEIR, F - HEMCHRET L0, FTEIRED
DT & &7 LITBREEFIIC S RPN HHEET
Hbo

WRICHET &, BRS04 (R R R BB B ST AE 79
B FRPEAIHME S . RIETIEDPED, APETIE, U
TOSHBICERZES, VI ¥V TOFENEE

ﬁﬁ: 2T 5 o
CIEERHA DMK - FERIC X BEEFEOLE
- 9% Rl B TR AT

- B £ 7OV B X OPSHIBMRAT 12 X % J5 REfR A

A7 A FEREEEEREATFHOEREMEREIC

M) 72 it B ER AR AT 5

CBEE OB B E EOMEL
EEEFREICINE, KEOPEULEATEA K
CHEEL TRAEALTBY, WHODIEEEEOMTEZ A L T
B, EIROERIIHT A2RLEEEICHEDLZERNRE
BTh5o,
FRFRAAEL L Tid, RN REEHEENE RS
DR H B EFOMT. TrPHEELLZMRDOZ T4
RS EE B E TV & W REEIENT, AEEE»S
e L 7= SR AR B AGIPSHIRE (BREHAL) % B\ 72 iR RE
M & 2fToT0Wb, ZFLTINLOMEEREIC, B
LA L A, IREMREEY. BEBEOIEZRINHICL 5%
FIBEH A 70 4 FUES BT B O BRIRA 58 % Je eI
FICCRIBL 72,

Idiopathic osteonecrosis of the femoral head (ION)
has generally been considered to result from an
ischemia to the bone and bone marrow tissue,
however, the precise etiology is still unclear. ION
is observed mainly in 30s to 40s and thus it causes
loss of hip function in the most important work
age. Since osteonecrosis investigation committee
by the ministry of health and welfare has been
established in 1975, numerous useful researches
as well as surgical treatments including joint
preservation surgery have been developed through
this investigation committee.

In this ongoing research committee, we focus on the
following topics to clarify the pathogenesis of ION
as well as to develop the preventive methods for
the steroid-induced ION.

1) Epidemiology

2) Genome wide associated study

3) Analysis of the animal models and iPS study

4) Development of the prevention of the steroid-
induced ION

5) Establishment of useful surgical treatments

The final goal of this investigation committee is to
develop the new drugs to prevent the occurrence of
steroid induced ION as well as the all type of ION.
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Pathophysiological analysis and development
of novel treatment for Spinal and Bulbar
Muscular Atrophy (SBMA) using disease
specific iPSCs
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1997 M.D., School of Medicine, Nagoya University.
2004 Ph.D., Graduate School of Medicine,
Nagoya University.

2006 Research Fellow (PD), the Japan Society for
the Promotion of Science.

2008 Assistant Professor, School of Medicine, Keio
University.

2013 Associate Professor, Department of Neurol-

ogy, Aichi Medical University.
Specialty: Neurology, Molecular neurobiology, Stem cell biology

R B ZEME (SBMA) &, RABMEICISIET 5
RRAGEATEO TALER = 2 — 0 Y ERETH L, Th
FTOSBMAEF VT A% HWIZEHTICE D, R
FNVy IV (CAGYVE—bF) OELAZERT VK
ur 2Rk (AR) 25, U H Y FTHBHFANATT
VARTERIC BB R R R L. MRE A FHE ST D 2 e
RENTWE, TOSBMAEFLI T ADF AL, #L7
RO UBEICL DERPUET LI EREINTE
h, LHRH7FuaZ (Ja—7ul)v) z2HwizERK
BT, —BOWREBHIEN RSBSOS TS, Lol
SBMAEF N~ ADEHEANTEETALNLIHEL I
BELHSLHY . FREHOELRDHERERHICL
HIEM AN 2 REL RS TBY), dEij=2—1
UMD G IR E LTARHREI S, L
AoT, SBMABEDOREICI VL ZREET VEH
W7z FER R SR REMRAT . BT BLIEHEOREN & e D 15 B ES
FOBERE, RHOFEETCHEEROBEL LY
BOMTELR S F~—H— O3, X VRIENTRERED
BUVWIRANEBEORENLETH S, £ T RIFET
IZSBMA BEMAHIRL & D R BEFFRWIPSHBBZ B2 L. #r
TRBEBETVEBEL, MEENOREBME, HHEO
M & 7 D 13272 R iERE T OR L HHRIREEOR
EET) o
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Spinal and Bulbar Muscular Atrophy (SBMA) is an
adult onset, slowly progressing lower motor neuron
disease. In SBMA model mice, neurodegeneration
has been shown to be caused by the ligand (testos-
terone) dependent aggregation of mutant androgen
receptor (AR) with expanded polyglutamine (polyQ).
Moreover, anti-androgen treatment is effective
for SBMA model mice, and clinical trials of LH-
RH analogue (Leuprorelin) showed certain effect
on patients of early disease. However, some of the
phenotypes in SBMA model mice are inconsistent
with those in patients, and multiple pathogenesis,
as well as non-cell autonomous effects of skeletal
muscles on neurodegeneration has been indicated,
suggesting that the molecular mechanisms underly-
ing motor neuron degeneration should still be elu-
cidated and further advanced therapeutic approach
is required. For these purposes, development and
detailed analysis of novel disease models that pre-
cisely recapitulate SBMA patients, identification of
more accurate markers for disease progression, and
development of effective and safe therapy is needed.
In this study, we generated disease specific induced
pluripotent stem cells (iPSCs) from SBMA patients
to establish novel disease models, and would per-
form pathophysiological analysis, identify accurate
disease markers, and develop novel treatments for
SBMA.
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Molecular dissection of dystonia and
establishment of novel treatments
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Speciality: Clinical Neurology

VA BT, TR —F VY VIEREBEOR4G O
IOFRREVDONLRLTENTIERVIFRET, BEEL
THEFELVHEAG LOBER XL TEELHETD
o VAT OREMINL. IEMERDZRIZ S TR
FRBICEETH) ., BREOHRETH L, F 41X, Japan
Dystonia Consortium# 325 EIF, K— A& R— U &5
SRMEUTHEEL, =V I ¥/ OBERCHEIEICID
HATUS, BIZ, BIZWEY A b =7 ORKBEEF O
B, 25 TICKRERRY Y X AHBRZEBETD ZESTFK
V1) X AmEEA (A2NTX) OEERISHIZBWTHEE
EiFTuvr5,

1) ROV F =T HBIETORR
MEEEHEEIAP=T 2ERMIIBVT, ¥V L h
T4 v 22 AT 5 EET2de novoZEERH L T L 23
RL, BBIOY A = THETFISOIEIEBHETE b o7z
BELRIREN A — F2 522 L,

2) B TFRY ) X AHREH (A2NTX) ORRKREH
TERDAIRISRBRIE 127 3/ BRI OER R 5 A28 K Y1)
XABEOARELETLIRY Y X AFHN S, LD 7%
CEEME - BRI T SRS FRY ) X ZAFF A

(A2NTX) 2EET AT EICEI L, ZOKRIEHIC
MLTHMKOEHFZIE L2 CRE - #F-4ICHiER)
EERZFRERE R GHEEEZBEROKEOD &L TICEH
EHFZE &= LTk MG 3, FEMIES~OILE A 7%
CHERERB W EFERIN TS, AHIEL, GLP/
GMPIZFED S #AML L, EFRRO-O DK Z 1T
BT A>T W5,

Clinical manifestation of dystonia features involun-
tary muscle contraction or spasm resulting in pos-
tural and movement disorders. Pathomechanisms of
dystonia have been revealed genetically and physi-
ologically, however, further investigations are a
prerequisite for developing the most effective thera-
pies. We have launched a project of Japan Dystonia
Consortium, in which patients with dystonia are en-
rolled, and diagnostic and therapeutic consultation
are conducted. The latest achievements include the
identification of new dystonia gene and the clinical
application of the next generation botulinum toxin
product (AZNTX).

1) Discovery of new dystonia gene

We have revealed genetic defects in the gene re-
lated to epigenetics in two sporadic cases with gen-
eralized dystonia. A novel pathological cascade for
developing dystonia has been unveiled.

2) Clinical application of low molecular weight botu-
linum toxin product (A2ZNTX)

We have successfully extracted a new type of botu-
linum toxin from Clostridium botulinum bacteria,
which has several distinctive features including
restricted diffusion and selective effectiveness. We
have already obtained a patent for A2NTX in Japan
and European countries. Clinical trials have been
performed at the Tokushima University Hospital
and its clinical benefits are confirmed. The AZNTX
production and GLP/GMP studies have proceeded.
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Research for the medical attenuation of
epigenetic disorders and for the technical
development for the gene identification in
unknown rare genetic disorders

Wl FE o M

Koh-ichiro Yoshiura
MR A 25 Tt JA e e 2 R AR R 2 il i e

Professor at Atomic Bomb Disease Institute at Nagasaki Univer-
sity

M Profile
19904F Rl K A= PR 2p E A3 1990 March: Graduate from Nagasaki University
19944F  RIFRZERFBEE SIS 17 ik (BE57) School of Medicine

Tl R 27 R B I T PR JE M e g2~ BIAELS
£5

U ARUR (S

20084F

B Abstract

1994 March: Postgraduate degree, Ph.D, at Naga-
saki University

April: Professor at Atomic Bomb Disease In-
stitute at Nagasaki University

Specialty: Human Genetics
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E—HMIZ, ¥ crxT 4y ZIRBOEFEEAN
ELTWw5b, WEAEMRERE. SotosfEMRE. Beckwith-
WiedemanndEBEEEL, 0 4 O K {m F25FEE ST
WT—BEZ TR TH 205, w2 BEEREBIL, £
NOOBRKNBETERICLILZZEY AT 4 v 7l
DREFEIZIoTH b ENBEELZLNG, B GER
B k. BRERTOEFELTERL, WHEKET
EV2 2 T4 v 7 REZEENNTHAZLETERTES
EEZMMEETHED L, T3 WILAEMBR. SotoshE
#. Beckwith-WiedemannfEBEREE 7V < 7 AR 217
9o HDCHIHF RNV T aBEO L A+ ¥ 7 2 F VLR
AF WAL R AL S 15 5 FEH T, SOBRICEHIKRFIH S
TVWAEKE ZFNSDEF LY ACHEET S5 LT
WHFEIR, £ OMOIEIREE DS KN B D DOMES 2179 o

ETHMIZ, IEFEELTVWAEETERAREEDNS
HORBOEREBETRELZIT) . BMBHIE. KIE
ro A4 R, REEEE, REEREEFRTE. HiE—
VAR ERERE AR B CER R, EREN ORI EIEFERE.
Beckwith-Wiedemanniig 5 5 o J5 K 22 2R 7] 2 3 B %
W ELT, BFexomeffiTIMA. &7/ LAY —7r v
AB I AN THERAEEZZY S22 5,
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We aim at two purposes. First one is to find thera-
peutic method of epigenetic disorders. Kabuki, So-
tos and Beckwith-Wiedemann syndrome in which
clinical symptoms could be the effect of epigenetic
modification due to single gene defect in each syn-
drome. We speculate that epigenetic abnormality
can be manipulated instead of repair the defected
genes. After the model mouse generation, Histone
deacetylase inhibitor, valproate or and so on, which
is thought to modify the epigenetic state and al-
ready used for clinical application, can be useful for
epigenetic normalization in model mouse. We will
test whether those drugs are effective or not.

Second purpose is to identify the genes respon-
sible for single gene defect with unknown genetic
defect. Acrodysostosis, familial keroid, familial ne-
phropathy, familial arterio-venous malformation,
Nakajo-Nishimura like syndrome, mutation-negative
kabuki and Beckwith-Wiedemann syndrome is tar-
get to reveal mutations using conventional exome
analysis and whole genome sequence.
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Research for elucidation of pathogenesis and
treatment for ossification of the posterior
longitudinal ligament
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2003 Assistant professor, department of orthopae-
dic surgery, keio university hospital

2005 Associate professor, department of muscu-
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2008- Associate professor, department of orthopae-
dic surgery, keio university hospital

2014- Professor and chairman of orhtopaedic sur-
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ABFZE Tl BRI B ALE WS 2 A 2E. A
BEEGiPSHIIL 2 15 1 L 72 8w 78 R AR RSP SHIAHT 52
AT\ HEROWMAL S — A v AL L EEE L E AR,
P —ABR, EELMREL BIET.

bbNDHIT L7277 2T 4 FHBEBT>SEXH
a7z [6o0FBEETHE] (6%, 8%. 12%. 20% 4
k) OE (Nat Gener. 2014; 46; 1012-6) # )@ &4,
J&BALIEITIC & B EETROK Y AARLEBRZEEE
FOEBEIT) . Tz BHEFE - HHISEE (in vitro)
TOWTE - B0t~ —H —OEE» b BB HE
et L. FERERTICHEL TEBE AT 2 %
ST L. FRBUALRMENT %8 Lin vivoll B A BRI T O
BREEMREH, v MARICBII AL —F—<f 0¥ (s
aviERHORERBT 2T S 512, REFRY
iPSHINL % 3 L - #Em A 2e Bl & 88 U, Rt g biE
BEDIPSHBKRZMELL. Bz TRETO 7 7 1 ViR
M2 b NIZAF LT T 7 4 VRN 2T\, FREERRAT,
BISEA~DOHEFEERAA D,

ESRSRIZIE, YIANVTA T T —EE Vi
BB AZ ) —= v 727w, UEEEF OGN
FEFER - -FETH. AESNALAWIE. BRAET WV
B & AU LB & ISR et 247w, 38
FIAZ ) —= v FROMILEIT) & L HIT, &K
i —ZHERELICE [HHEER] ~OFEL B
Ei=ae

To identify susceptibility genes for ossification of
the posterior longitudinal ligament (OPLL), we con-
ducted a genome-wide association study (GWAS) in
collaboration with The Investigation Committee on
the Posterior Longitudinal Ligament and identified
six susceptibility loci for OPLL (Nar Genet. 2014; 46:
1012-6) . We also analyze gene expression around
the six loci during the ossification process in vitro,
and explore genes implicated in OPLL etiology and
pathogenesis. Gene overexpression or knockdown
analysis would be performed to select the suscep-
tibility genes, and after that, genetically modified
animals for candidate gene would be established
to analyze the phenotype. In collaboration with the
Program for Intractable Disease Research utilizing
Disease-specific iPS cells, analysis of refractory dis-
ease pathology and drug creation are expected to
achieve using disease-specific iPS cells from OPLL
patients.

To establish new drugs, exhaustive screening of
chemical library is useful to search the new seeds
which control the susceptibility genes expressions
on ossification process. After verification concerning
efficacy and safety of the new seeds using disease
model animals, we finally try to convert the candi-
date seeds into new drug.
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GBI E# (ART) OERICL D, ARTHA RIS
INFTHEEEMTHoRRKEA TV 70 07
(GD) RHAEDFEASE ORI E N/ T S v, i
HERTWwD, AEFFETIZ, HiThFEE LT, i,
BHE R MWFNAL ANV —T v NH A F VLNV 2
TAEMBETAZEFHNET . WEEIZ FEFEKD
POCHUS., KD 51X, HRVERRBRZ i, R&m
WIS B e L CoRREZ IO L T2 E ML Big
FTo RYATHIZED, BROBSTIEZA V7Y v MR
WO, BEOLEZIT TR, ARTHBEOR &ML
i, VAZHRTORED B, £ 7Y v MEF
FEORMZH, FHICEML, REROFHLERKEOH
HERE JERT %,

Recent studies indicate the possibility of excess
imprinting disease occurrence in babies conceived
by assisted reproductive technologies (ART).
PCR-Luminex method is powerful tool for the
methylation analyses, suitable for the use at the
clinical diagnosis level because of taking much time
and multistep procedures.
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RAS/ MAPKJEMEEZ, MIZH > 7 F VIR ZERE
K& ERGIEREETH 5o FEWER - LR
R IRER - BHEE LR R R TR B AREEEEE
WAETH Y, X—F VEMERE - Costello (2T A7 1) JEfE
#. cardio-facio-cutaneous (CFC) EFERZ ENE TN
bo FAZEIZ T AT OEMERE. CFCREMBER O EEATHRAS,
KRAS, BRAFT® 5 Z & 2 HFUIERT T L (Aoki
et al. Nature Genetics 2005, Niihori, Aoki et al. Nature
Genetics 2006) . RASY 7 F IWARZE RN % /R T IERE
#RAS/MAPKIEMBRE LR35 2 & 2 EBEIYICIERE L
720 ARFFETIZ. RAS/MAPKIE i 0 & (% T- AT fF 52
L BTNV TAICE BREMH - BEREREEHNE
T 5ha

264 B IZRAS/MAPKIE 5 0 & {5 T 18T % ik
L. ShimmelpennnighE fE# O ¥ E K& E T % 2 &Iz
FRE L, F/CFCEBRHBEOET VT A (Braf
Iy oA v A) EBICEI L7z (Inoue, Aoki et al
Hum Mol Genet, 2014) o Braf/ v 72 4 <7 A3F
fE. U NERE. BREES. LBEBEFEZTRLEAE
/84 BRANCRRT L7ze KRET VYT ADRERE L E
TEEHRNIORS ) -2V 7 %4757 2 A, MEKHE
HIPD0325901 & ik~ 7 AN 5-9 5 2 LI X ) Fitid
B L. 3E. BEREELRE L. ANV AF
LEEZBHEA]TH 5 GSK-J4 F 72 IINCDM-32b#% 512 & )
1WEF D &EHF L7z, E512PD0325901 & GSK-J40 fif F #&
ETIR. HAIES LD FIRIEREEL. MEOFIEED
23 L 7= (Inoue, Aoki et al. Hum Mol Genet, 2014, 455f
2014-063166) o HEIXEHIT, HBEADOEFT VT A
PEBL L 3B F ICHU) AT W B,

Noonan, Costello and cardio-facio-cutaneous (CFC)
syndromes are congenital anomaly syndromes
caused by germline mutations that encode compo-
nents of the RAS-MAPK pathway, called “RASopa-
thies”. We have identified germline mutations in
HRAS in Costello syndrome, and ARAS and BRAF
mutations in cardio-facio-cutaneous syndrome (Aoki
et al, Nature Genetics, 2005, Niihori et al., Nature
Genetics, 2006). In 2013, we identified a novel gene
of Noonan syndrome, £/7/, using next generation
sequencer.

To define the pathogenesis and to develop a poten-
tial therapeutic approach, we generated new knock-
in mice (BrafQ241R/+) expressing the BrafQ241R
mutation, which corresponds to the Q257R mutation
in CFC syndrome. BrafQ241R/+ mice manifested
embryonic/neonatal lethality, showing edema,
craniofacial abnormalities and heart defects. Pre-
natal treatment with a MEK inhibitor, PD0325901,
rescued the embryonic lethality with ameliora-
tion of craniofacial abnormalities and edema in
BrafQ241R/+ embryos. Unexpectedly, one surviv-
ing pup was obtained after treatment with a his-
tone 3 demethylase inhibitor, GSK-J4, or NCDM-32b.
Combination treatment with PD0325901 and GSK-J4
further increased the rescue from embryonic lethal-
ity, ameliorating enlarged cardiac valves (Inoue et
al, Hum Mol Genet, 2014). These results suggest
that epigenetic modulation as well as the inhibition
of the ERK pathway will be a potential therapeutic
strategy for the treatment of RASopathies.
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Pubertal disorders and disorders of sex development
(DSD) decrease quality of life of affected individuals
by causing genital abnormalities, defective pubertal
development, gonadal tumors, and/or infertility. The
aim of this study was to clarify the molecular basis
of pubertal disorders and DSD In Japanese. We
performed systematic molecular analyses of patients
using a next generation sequencer and comparative
genomic hybridization. We also performed iz vitro
assays and animal studies to clarify the function
of disease-associated genes. In 2014, we collected
clinical samples from 296 patients with various types
of pubertal disorders and DSD. Samples from 260
patients were subjected to molecular analyses. We
clarified the mutation frequency of known causative
genes, and elucidated the phenotypic consequence
of each mutation. Furthermore, we identified a
novel candidate gene for pubertal disorder. We also
found the possibility of novel therapeutic options for
hereditary gynecomastia due to AR mutations. We
published 69 English papers. Molecular and clinical
data of each patient were submitted to a database.
The results of this study serve to develop a clinical
guideline for pubertal disorders and DSD.



