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stroke—1like episodes in MELA (Medical data management)

Shin—ichiro Nishimatsu, Clinical realization of taurine supplementation for prevention of
stroke—like episodes in MELAS (Biomarker analysis)

Prof. Shigeo Ohta, Clinical realization of taurine supplementation for prevention of
stroke—like episodes in MELAS (Biomarker analysis)

Prof. Hiroki Hagiwara, Clinical realization of taurine supplementation for prevention of
stroke—like episodes in MELA (Pharmaceutical approval)

Yu-ichi Goto, Clinical realization of taurine supplementation for prevention of
stroke—like episodes in MELA (Natural history study)

Akihiro Hirakawa, Clinical trial of taurine supplementation for prevention of
stroke—like episodes in MELAS (Biostatistics)

Tatsuro Mutoh, Clinical trial of taurine supplementation for prevention of
stroke—like episodes in MELAS (Biostatistics)
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Hirokazu Shiraishi, Clinical trial of taurine supplementation for prevention of
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Katsuya Nishida, Clinical trial of taurine supplementation for prevention of
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Tetsuya Takahashi, Clinical trial of taurine supplementation for prevention of
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DNA “EOHHEAET/VEIA LI Click 1Z, tRNA O7 > F 2 RAZIZIEME7: 2 R U380 72 1
B OER B HER A FIET D & 5 L7z (Click, J Mol Biol 19, 1966), 7i/b#EiE k= KV
7 B fE MELAS 1%, tRNALewUURE R {-fElk D 7 v — N —i§iE0 — A RIC I W RBIET 5, H
AERKZEOKHASIE, EW I Far KU 7 tRNALWUURCIE7 > F a2 Ko 1 CFEARZ 7Y 1k
HER A % 553, MELAS 28 5270 tRNALewUUR G 1E = OIEAfiH K48 L (Yasukawa, JBC275, 2000) |
T har R TEAEORRAEES NS (Yasukawa, EMBO J20,2001) = & 2% R L, R
FEBRT R B E TH S tRNA G R EMBE ] 248 L, ZOMARIRZ ML LT,
bivbizz v v RE#HREIZE D MELAS €7 Vlilan I b R THREREEZEOWELEL, 2 4
® MELAS £ T% O FEE ik Th DM P ARFEEO B R 2R L7= (Rikimaru, Intern
Med51,2012), ZHETIZ, KRR EEMN2 L 18 UL EOBIMRE BT ItRNA x5 54 & 555 |
DB SN TE N, IBIRMAORE IR (Torres, Tends Mol Med 20, 2014), AHF5EIE,
INETO 1VAEMOZ DY AR EIEER (H24-805% () -—% -068) 1231 2 MA B3 1E
BIILZ R DOF R SR & U Rk 27 2 7 B3-S THEBRIT /S 7 — VB © ARRGESSRE I AL
Ax—Ah) BRI L, #ERE (RIEREKRASD) 1© X2 BHRREIS R JO—%1 6 RO SR AGE
ZHIEL TS, £72, RBRIEY 7 U Ok 27-29 EE O 3 FEMOEYHR IR 7 v b 2L &1
R L. R 27 4 10 A 285k 28 AEFE IS/ T CAE 9 figk 9 MR E TR G Ak L. T D
FHIFERE R OMBAEE Fhi L T 5, & 512, First-inhuman (FIH) THREE L C & 7238~ —
71— OEERISIZE Y A TS, bivbh 3 Eh L= 2FET v — MA#E Tk, MELAS A# X
201 4, Z D) bIMAHRARR B RE 1T 85 4 T, Al HE MELAS O4 6y T4 % EHE 3 2 e
FAEFRMBIBEO L b BVWEAAFES N TS, EZ2ANBI hay R 7RIS LAERME
DSFIERA & AUIR B 6 & 1815 L 72 SAN TR A T 5, ABFZEIC L D # 7 ) C X DMz ik
FAED BWMGIZR 2 RE L, M7 EF3E 2 v U v (1987 FHFAR « #I5 5 o L4,
EE U VE VIE) 12X o TRADEERXIR & ATRE L L2\, ARBFRIIARF AT 2 TERRIFTE - 1R
BRIEMEAL 5 2MEFHE 2012) @ 3 KAED S b, OiRICERICEELZ BT 5, @MAIR S —X D
FRMb: B AR TR B SRS - BIS T ZRNFRTE SN -FiV % HE MELAS (Goto, et al. Nature 348,
1990), tRNA #5554 (Eff B9 O FHE EBEE (Yasukawa, Ohta, et al. EMBO J 20, 2001), %
DEETERE (Rikimaru, et al. Intern Med 51, 2012) . @4 EHMNIZ K 2 I ek %2 37
HDOTET VAE, (W TNbEET 5, BARDERKEDH LT TR, 20— &k
B EIBSAE TR & L CHERUCE(E T uiE, D 23E O Basic science & Regulatory science ¢ &
M 2T E—LTE D,

In 1966, Sir Francis Crick predicted certain chemical modifications at the first anticodon
nucleotides in tRNAs because the first anticodon nucleotides interacts with the corresponding
third codon nucleotides in mRNA through non-canonical Watson-Crick geometry (Click, J Mol
Biol 19, 1966). MELAS is a mitochondrial disease mostly caused by mutations in the
mitochondrial tRNALeuWUR) gene. Ohta et al. discovered that taurine, a sulfur-containing 3-amino
acid, modifies the first anticodon nucleotide in normal human mitochondrial tRNALewUUR) Tn

contrast, the taurine modification was absent in mitochondrial tRNALeuUUR) in cells derived from
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MELAS patients harboring the mutations (Yasukawa, JBC 275, 2000). Because the defective
taurine modification in the mutant mitochodira tRNALeuWUR) pesults in disturbance of
mitochondrial protein synthesis due to inability to decipher codons (Yasukawa, EMBO J 20, 2001),
Ohta et al. proposed a novel disease concept, “tRNA modification disorder”. We collaborated with
Ohta’s group and found that high-dose taurine supplementation ameliorates mitochondrial
dysfunctions in the patient-derived pathogenic cells and prevents stroke-like episodes in two
patients with MELAS over nine years (Rikimaru, Intern Med 51, 2012). From the initial proposal
of Ohta, et al., tRNA modification disorders has emerged over 18 diseases (Torres, Tends Mol Med
20, 2014). To date, no therapeutic intervention has yet succeeded in alleviating impaired tRNA
modifications in these disorders. In this study, we support the cooperate company (Taisho
Pharmaceutical Co., Ltd.) and aim to the rapid pharmaceutical approval of high-dose taurine
supplementation for prevention of stroke-like episodes using “The Strategy of SAKIGAKE:
Scheme for Rapid Authorization of Unapproved Drugs in Japan”. Based on one-year efficacy of
taurine supplementation for prevention of stroke-like episodes in our prior study (H24-
Nanchi(Nan)-Ippan-063), we continued taurine supplementation in nine participants as an
investigator-initiated, multicenter, open, phase 3 trial for the following three-years from 2015-
2017. In addition, we challenge to develop a novel biomarker of taurine supplementation by a
first-in-human analysis using patients’ biospecimens. In our previous nationwide survey, we
collected 291 patients with MELAS, including 85 frequent relapsers of stroke-like episodes.
Because the neurological deficits determine the median survival time of patients with MELAS
(Kaufmann, et al Neurol 77, 2011), evolutional therapeutic interventions for stroke-like episodes
are expected to be realized. However, no therapeutic rationale based on molecular mechanisms
has been provided. Taurine is the most abundant small-molecule constituent in the human body
and has been approved for congestive heart failure and hyperbilirubinemia since 1987 in Japan.
Thus, a safe taurine therapy is thought to be needed for this devastating, rare genetic disorder.
This study is consistent with the three purposes of “Japan 5-Years Clinical Research and Trial
Activation Plan 2012”; (1)a rapid approval of an effective medicine for Japanese people, (2) a
clinical realization of the Japan-original seeds, and (3) a provision of rationale using a post-
marketing drug to treat other disorders optimally. We are now aiming for international expansion
of taurine supplementation therapy by acquiring clinical POC as the first interventional therapy
for MELAS, the first-ever tRNA disorder.
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(J£3¢) Mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke-like episodes
(MELAY) is a rare genetic disorder caused by point mutations in mitochondrial DNA that lead
to a taurine modification defect at the first anticodon nucleotide of mitochondrial tRNAL(VUR),
resulting in failure to accurately decode codons. We evaluated the efficacy of high-dose taurine
supplementation therapy (12 g taurine per day) for prevention of stroke-like episodes in a male
patient with MELAS at our hospital. He had neither recurrent stroke-like episodes nor
deterioration of the present neurological deficits except for progressive hearing loss for 52
weeks. Analysis of taurine modification of mitochondrial tRNA(YUR) in peripheral blood
leukocytes is currently in progress.
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