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Growth factors.

Molecular formula : Cs;H;gNO, 3
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Rapamycin gel Pathology of TSC

Sirolimus Growth factors

Systemic drug is used as an immunosuppressive agent.

Molecular formula : C;;H7NO,,

Molecular weight : 914.2 =» Percutaneous absorption is difficult
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Rapamycin gel

EERBONYTEBITRIRLITKWDEFTHD Rapamycin Topical rapamycm formulation with a high Rapamycin
sirolimusZZ#E (RIS £ HEH] FiF iR 2AL (s,mhmm)—-| per of sirol with special [0 —
THE analogs vehicle. analogs
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N-acetylneuraminic acid replacement therapy
for distal myopathy with rimmed vacuoles
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Abstract

FEHLY 2200 % 0k S B I o8 — v D TR
. R S EEN BRI S B A ARG, S LKA
BOBEHEPEDODNL T AR LEREO LR WIERTH 5,
Fe 4 1320124F10 H O SEF A FE CPMDAD & B & 1472
BIZE eV, F3. #EAb & W UIRsIc T, BE
gL L7z EM B T MR % FEhE L7z 2g% HLA],
1H3E R OTH3M % 7H M4 4 3o EHF IS L, 4
HAIFEFICHE R . MEFN-7T 2 F NV 4 53 VR
DA ROCRPEECEREN-72F IV ) A5 3 VERE
MR ORI % fERR L 720 BAEEBEERRBICSMT 52X
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f:o

Masashi Aoki
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Professor and Chair of Department of Neurology,
Tohoku University Graduate School of Medicine

Graduated from Tohoku University School of Medi-
cine (MD) in 1990, and assumed the present post
from 2011.

Specialized field is clinical neurology, especially neurodegen-
erative disorders

Distal myopathy with rimmed vacuoles is a rare
incurable disease with atrophy and degeneration of
the distal muscles away from the body center, and
with no effective treatment it gradually deprives
the patient of freedom of movement. Following the
development policy agreed in the regulatory strate-
gy consultation in October 2012, we first conducted
physician-initiated Phase 1 trials in patients using
the same sustained-release formulation as overseas.
With a single 2g dose, 2g dose three times a day,
and 2g dose three times a day for 7 days, we con-
firmed no particular safety problem, and an increase
in serum N- acetylneuraminic acid concentration
and in urinary total and free N- acetylneuraminic
acid excretion. We are preparing to participate in a
global clinical trial now. The initiation of the global
clinical trial has been delayed because additional
Phase 2 study examining the efficacy and safety
with 12g a day has to be conducted abroad. Because
there was no enhanced efficacy, it was decided to
carry out the international collaborative study with
6g a day.

Meanwhile, we conducted reproductive toxicity
studies that had been incomplete, which were in-
dicated in the regulatory strategies consultation.

These results showed no problem.
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Bit-ReMEE EYBBHR

HER BREEH #518 (mg/kg/B)
Syk-26: BB #0 200, 600, 2000
X398 #0 200, 600, 2000
Zwh- SRl (ICH study3) #0 200, 600, 2000
4% - 458 (ICH study3) #0 600, 2000
S+ ZE5l (ICH study1) #0 200, 600, 2000
S 25 (ICH study?2) #n 200, 600, 2000
RetEIEE (hig, R - R, #0 200, 600, 2000
hERGF ¥4~ DEE) in vitro ~6x10-3mol/L
BRBRLTR RXSFIRE KBE in vitro 313~5000 ¢ g/plate
FEERY  CHLER in vitro 775~3100 42 g/mL
Zéﬁfﬂﬂﬁﬁ%sy@ ” 2ome/ke

) FRFEHE EHEOBRICTRERE. 5 ENBESBEUSECLPRIT

Toxicity, safety pharmacology and
pharmacokinetic studies

Studies 5 dr:ic::;fr::inn Dose (mg/kg/day)

Rat*26 weeks toxicity p.o. 200, 600, 2000
Dog*39 weeks toxicity p.o. 200, 600, 2000
Rat*Reproduction (ICH study3) p.o. 200, 600, 2000
Rabbit*Reproduction (ICH study3) p.o. 600, 2000
Rat*Reproduction (ICH study1) p.o. 200, 600, 2000
Rat*Reproduction (ICH study2) p.o. 200, 600, 2000
Safety pharmacology (Central nervous, respiratory/ p.o. 200, 600, 2000
cardiovascular, hERG channel; in vitro ~6x10-3mol/L
::::::;;?::Tion' Salmonella typhimurium, i Vito 313~5000 ¢ g/plate
Chromosomal abnormality (CHL cells) in vitro 775~3100 ¢ g/mL
::itsharmacnkmem studies (1*C-N-acetylneuraminic - 20mg/kg

Note) Studies shown in red text were conducted with grants from the Ministry of Education,

Culture, Sports, Science and Technology or the Ministry of Health, Labour and Welfare.
All studies except the rat pharmacokinetic study were conducted in accordance with GLP.
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Conduct additional phase 1 study (2)
1 day administration
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Dose

2g single administration (01—03)
2g x 3 times (04,05,07)

Safety
No particular problem
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Serum free N-acetylneuraminicacid (2nd step)
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Conduct additional phase 1 study (3)
7 days administration

Serum free N-acetylneuraminicacid (2nd step)
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Taurine supplemental therapy for the
mitochondrial disease MELAS

I Profile

19834F ] IR ZF R AR, RO R AR R C 2 s
#B. TAF T REESE (Kevin Campbell#dz) 4%,
IR AR R S &2 T, 19994F & 0 Bk, — L
TR B IR REMRI & Wik B TSR ZE 12 HE g5,

" Abstract

77f% MELAS [CX§9 %

R

Yoshihide Sunada
JITWG 2 R 2 ek R 27 00%

Professor, Department of Neurology, Kawasaki Medical School

He was graduated from Okayama University and
received his PhD from University of Tokyo in 1992.
After the postdoctoral training at University of
Towa, he has been appointed as the current position
since 1999.

M 2 Rk FEVE & R D R LAETT 3 A MELASIE, X 2
> Y 7DNA®DRNAS N S {25 10 — M JL s X
5o bitbiid, MELASZFARNA" N Tiz7 v 52
Fyoz ) AR L, BREEEREREINSL 2
ERFER L MRNABRG SRR & v Lk
R 2 P SEHRHRIE U 7z SBATERIIZE TIE, 2
LDOBEFE~DY Y Y REHERGIZED &E%watﬂu
R BRIEAEASOAE DL E s A B S 7. SR
EILIH P EREHE~DT ¥ 7 — FiAIC L D, Jmi
RRKD297THOMELASHEE ZEF L7z 209 H74%
DT RS T R E D S 100ER 2 &5 L. R
7 ) Y OUER ORI RER G2 & 5 EhiEEERR (£
Wizk - & — 7> - Phase III) 2L 7z 6RERITEE
M IE H T 5 MELASHZE W AR FEE D 52 £ HH1NC B D)
L. BOVMEFICLEMBEREOARLE TR D LN
720 First-in-human THE L7234 F~— 7 —EHD 9
5, BIMERRNANER & e o 5 355 5 TRE L
720 MELASEARRREIZAN AT 5B 2 EFE S 7 ) ~
HROFERLZ BT,

In 1966, Francis Crick predicted that the first anti-
codon (“wobble”) nucleotide recognizes the third co-
don nucleotide through non-canonical Watson-Crick
geometry. We discovered taurine modification at
the wobble nucleotide is deficient in the mutant mi-
tochondrial (mt) tRNA*" V'™ in MELAS patients har-
boring the A3243G mutation. Because the taurine
modification defect in the mutant mt tRNAMUW®
causes a defect in deciphering codons, we regard
MELAS as a first-ever tRNA-modification disorder.
Indeed, high-dose taurine supplementation amelio-
rated impaired mt dysfunction in patient-derived
cells and prevents stroke-like episodes in two
MELAS patients for ten years. Here we performed
a multi-center, open, phase III investigator trial
to approve the clinical efficiencies of oral taurine
supplementation on preventing stroke-like episodes
in patients with MELAS. We enrolled 10 patients
suffering from repeated stroke-like episodes in the
trial. One-year oral administration of taurine com-
pletely prevented stroke-like episodes in 6 patients
and significantly decreased annual relapsing rates
in the other 4 patients. The taurine modification
ratio in the mt tRNA™* V"™ in white blood cells was
increased in 5 patients. These results showed prom-
ising effect of the taurine supplemental therapy for
preventing the stroke-like episodes in MELAS pa-

tients.
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MELAS is a tRNA modification disorder

Leucine

i A3243G l

MELAS mutation

e Encephalopathy /

* Lacticacidosis -~
* Stroke-like episodes.

/ N

Taurine (% ! !

anticodon
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Impaired translation of
mitochondrial proteins
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A3243G MELAS cybrids

Cell Number

Fluorescence Intensity (log) of MitotracherRed

Taurine supplemental therapy

A3243G MELAS cybrids

high-dose
taurine

e

Taurine exposure, 4 days
—

Cell Number

Fluorescence Intensity (log) of MitotracherRed

KNO1DI RV FY PRk (MELAS) ZX R &L= B R 3t A
HRREE P

| BBA Bl A~ WA :
| HR R HRREEERYELTOSMELASEE
| BEH L M 10 4, 52 M
Zakai
{ BASAhLE }
WHE72WRAIC2E L EADS52 RIS 1 Bl LR ZE ik setE
TRCLTLVAMELASBH
L S \ !
: SAMRAN (78 M)
78w -52w Stat  ow 52w
I
( 1. S 100%L AR F—F }
2. W2t

Multi-center trial of KNO1 (Taurine) for the efficiency of the

prevention of stroke-like episodes in patients with MELAS

Methods multi-center, open, phase Ill

Subjects MELAS patients with recent repeated stroke—llke episodes |
Number, Duration 10 pahents 52 wks

Protocol

Enrolled Criteria
Stroke-like episodes

at least 2 times< recent 78 wks and 1 time< recent 52 wks

-78w -52w Start 9w 52w

Frimeny endpois
1. Efficiency: major item;100% responder ratio (2w
2. Safety
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Development of therapeutic drug of Sodium
Pyruvate (SP) for lactic acidosis associated
with mitochondrial disorders

™ Profile
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I Abstract

I bV R TIRICEET A EILBRIE S 3 5 Y
YU M)A (PA) WL OBV - ARG
ZHME L THIZEZBG L. BAEFE TIZ, PAO LI
e 1) JEEERERER, 2) GMPEIED#E, 3)
BB B Y 2 e L 72 WERIEAFirst in man®
HH LB, EHICRLE R IEHRR RO HiE T —
FoNw = on T, eI, LY E)RER
B FEMERER A EE L /oo GMPEEESRELE &, EMEZ &)
BRI LFELSEA L, Y7 4 & A TGMPHEHL L 7= # 3%
WRECTHEL, BEERBLE T Lz T2 FH264F
37 (WFZeBtE24E H) X 0. PhaselifBRzBHaA L. FrL
264E11 A IZ5 T Lo 41, Phase2BR%217) FETH
o Ty WIEEMMAET, I VIV FYTHROIHENA A
~v—%— (GDF15) #%%H LFK264E1 H15H ICHFEFH
#5172 (FEE2014-005391. PCT/JP2015/50833) o 2@
HNZWEORFE TIE. BEFEWEMRIICF v MEK
PRAFELLCEBLTBY, WRABEE2EKT 45
HTH 5B, AU, MHHOELEEIMIERBFEE O
L. B L OCEEENE OB L L TDOGDE-15
ZREIBICESEL, AWM Za— N ViREB X OMEsL 2
W DRI FEE L L THFICRETHEHETH 5,

TR < T R

Yasutoshi Koga
IKH KR R 2N SRR Hdz

Professor. Pediatrician, Department of Pediatrics and Child
Health, Kurume University Graduate School of Medicine

Post-doctoral research fellow at Ultrastructural Re-
search in NCNP in 1988, post-doc research fellow
of MDA in 1990, associate research scientist (David
Warfield Fellow of New York Academy of Medi-
cine) in 1998 at Columbia University.

Intractable lactic acidosis is a clinically life-threaten-
ing condition in patients with severe mitochondrial
disorders. In 2012, we have started to develop the
SP for therapeutic indication of lactic acidosis as-
sociated with mitochondrial disorders. We have suc-
ceeded 1) to finish the all date sets of non-clinical ex-
periments to launch, 2) to generate SP followed by
GMP regulation, and 3) to finish to create the inves-
tigator's brochure. We also finished the Phase 1 trial
of human for investigating tolerability, toxicity, and
PK/PD date. Phase 2 trial are going to start in the
summer in 2015 and finish in 2016. In this projects,
we found the new mitochondrial biomarker GDF-15,
which is useful not only for diagnosis (97% sensitiv-
ity and specificity), but for evaluation of severity in
this disorders, and had been filled the domestic and
international patent (PCT/JP2015/50833). SP may
be the most useful therapeutic drug for the primary
lactic acidosis and are going to expand the global
trial in future. GDF-15 may be the most useful bio-
marker for mitochondrial disorders. This project
was completely supported by the Grant-in-Aid of
the research on Intractable Disease (mitochondrial
disorders) from the Ministry of Health, Welfare and

Labor, Japan.
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©) Department of Pediatrics and Child Health, Kurume University School of Medicine 1

Basic Information

@Title of Project
Development of therapeutic drug of Sodium Pyruvate
(SP) for lactic acidosis associated with mitochondrial
disorders (H24-Nanchi (Nan)- ippan -005).
@Classiﬁcation
Research on Rare and Intractable Diseases for Clinical
Application
(®Name of reagent
Sodium pyruvate
@ Target disease
Lactic acidosis associated with mitochondrial disorders
® Ssignificance
no drugs for lactic acidosis
® Cooperative pharmaceutical company
Norbelpharma

o
5\‘ Department of Pediatrics and Child Health, Kurume University School of Medicine 1
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@Phasel1RBR: 2014411 H15AKT
® ERls
e REims
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OFsF: ShaYFUTROFR/(F<7—H—(GDF-15)
® EREEr: 15FE2014-005391 201441 H15HRH
® ERS4EEF:PCT/JP2015/50833 2015481 16 HIRH

.
8§ Department of Pediarics and Child Health, Kurume University School of Medicine 2

Research products

@ non-clinical experiment March 15, 2015
® Safety pharmacology
@ Repeated dose toxicity
® Genotoxicity
® Pharmacokinetic
® Reproduction toxicity
@ APIs GMP/GMC operation July 15, 2014
® GMP operation Musashino CO — Shionophyness Co
@ Stability
® Investigator's brochure Jan 15, 2015
@ Phasel trial: Nov 15, 2014
® Mono-dose
® Repeated-dose
® [nfluence by meal
® Patent: New biomarker: GDF-15
® Domestic: Tokugan2014-005391 Jan 15, 2014
® International :PCT/JP2015/50833 Jan 16, 2015 2
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Triglyceride deposit cardiomyovasculopathy
— To overcome this intractable disease a
day sooner —

W Profile

19854E, % iR KRR A, KRS58 —NEFA
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Abstract

FRPERR I RO A RE (DU, TGCV) (&, #Fgeft
FH 5 DIRDE OOEFE RE B X 0 R U 725 B B
& Tdb (N Engl ] Med. 2008) o Ui K O IR B R 12
TR AR L. B OA A, ANEEIR, R ik O
T MR TH S (Eur Heart J. 2014a, 2014b) o IEF O
BTk, £725 AT —HTH 5 ESIRNHEOMIZA
RWEEEIZL Y, TGHER UMM LA vF—F4a

(Energy failure) 2%EU % (ESIGENIEEOELS A 7
V) o (Biochem Biophys Res Commun. 2014) o ik
BT ATCERE & MAETGHAW T L O L 2w
WaHT 5, EAEFEE TGCVHIEEDfEarid [1H T
LR ZoMRE kTS THDH, FAld, ToHL
WHEER OB Z HEE T S L L b, TGCVERIZE
HLICHIETE BREEE LT, RIS EEETHE
WREEFRE. VEFICBYUEROWE, FLETVY
T ABVWT, FEROERMEE RO GEEIKPOC) .
BB, BERETOFRRERTEREL A2 &
5, TNax &R T AEHEL (BFREI— FCNTO0L) %5
3 b ML IEERRAER, KPR B 2= ER I & 9% 5 1S
B B HEBSEGMP RS (ARG, (BB SCEA R & #
%+ First-in-human g% Eii§ 5. KUFZED HAIHM S
NTVBERFAIMEII OV THIBRRD,

oW

Kenichi Hirano

KPR B 7R F S8R I BRER I FL7 DI

Laboratory for Cardiovascular Disease, Novel, Non-invasive,
and Nutritional Therapeutics (CNT), and Department of
Cardiovascular Medicine, Graduate School of Medicine, Osaka
University, Osaka, Japan

Physician-scientist for internal medicine and lipidol-
ogy

Principal Investigator for the Japan Triglyceride
Deposit Cardiomyovasculopathy (TGCV) Study
Group

Organizer for International Registry for Neutral
lipid storage disease/TGCV

(http://www.tgev.org/r/home.html)

Triglyceride deposit cardiomyovasculopathy
(TGCV) is a novel clinical entity we found among
cardiac transplant recipients in Japan (N Engl J
Med. 2008). TGCV is characterized by the massive
accumulation of TG in both myocardium and coro-
nary arteries (Eur Heart J. 2014a and 2014b). In
this disorder, intracellular abnormal metabolism of
long chain fatty acid (LCFA), an essential energy
source for normal heart, results in lipotoxicity and
energy failure. This vicious cycle of LCFA leads to
heart failure and coronary artery disease (Biochem
Biophys Res Commun. 2014). It is noteworthy that
tissue TG contents are not always correlated with
plasma TG levels in this disorder. The mission of
our study group is to overcome this intractable dis-
ease one day sooner. In order to develop a novel,
non-invasive, and nutritional therapeutics for this
cardiovascular disease (CNT), we examined the ef-
fect of dietary therapy with medium chain fatty ac-
ids, showing the improvement of symptoms in both
TGCV patients and model mice (proof of concept).
Furthermore, because we identified the powerful
component to reduce intracellular TG among nu-
trients in the dietary therapy, we are developing a
drug designated CNT-01 containing the therapeutic
nutrient. Scientific concepts innovated in this study
will also be discussed.
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(Triglyceride deposit cardiomyovasculopathy, TGCV)
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(Hirano K, et al. N Engl J Med.

2008)

DR CEIREARICH A EET S
HER. EEOF 2., FEIR. Rt LEE

EETHHRTHD,

c BESAD ST, RETADLHE. &

BiREEEBHSh TS,

Triglyceride deposit cardiomyovasculopathy
E\TGL deficiency, etc

}

Abnormal metabolism of
intracellular triglyceride

Cardiomyocyte
steatosis

TG-deposit
atherosclerosis

(Hirano K. N Engl J Med. 2008, J Atheroscler Thromb. 2009,
Eur Heart J 2014a and 2014b)

TGCV: EXKKFRE

c BAORBMEREICEY., PHEEHIETE
. TEEfEE . MRIICAERASE (Lipotoxicity)

EIRLF—TL2ZFELD
(REEEFBRABOERER) .

FHBOTCERELMBETGER. BTLDY

FERALAELY,

DA R O K512

o, IBiEE

PIERRRAELT. BT

LES LWhIE, “DROBHE “THS.
(Hirano K. J Atheroscler Thromb. 2009

Vicious cycle for long chain fatty acid (LCFA)
-Positive feedback mechanism to increase intracellular TG
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Dilated cardiomyopathy (DCM) in pediatric patients
is one of the most intractable heart diseases, and
heart transplantation is a final goal in present medi-
cal treatments.

The shortage of organ donor is one of the most se-
rious problems and only limited numbers of heart
failure children could reach to heart transplantation
before in our country.

Myocardial regenerative therapy with myoblast
sheets generated from patients’ own skeletal muscle
has potential of suppressing myocardial remodel-
ing and improving cardiac function. Several clinical
studies done before showed its proof of concept
in adult heart failure patients, and TERUMO Co.
has already applied for pharmaceutical approval
for ischemic cardiomyopathy in adults. To expand
the indication of this technology for pediatric DCM
patients, it can be a novel strategy to bridge DCM
children to recovery or heart transplantation safely.
This project has been investigated as one of the
innovational seeds by academia and has been de-
veloped by industry-academia collaboration. Inves-
tigators initiated clinical trials in collaboration with
TERUMO Co. are planned to satisfy medical needs
to overcome the most intractable heart disease in

children.



