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2. Treatment & prevention

@ Rapamycin
(TN ALV)
2 Nicotinamide Riboside (NR)
(ZaFUBTER)
@ Hypoxia
(EEERIKRR)

@ Nucleoside supplementation
to TK2 deficiency

(ROLFVF)
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mTOR inhibition alleviates MD in a mouse model of LS (ndufs6 KO)
Johnson SC et al. Science 2013; 342: 1524-28
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Cerebellar staining showing the glial activation.

MmTOR inhibition =
A metabolic shift toward amino acid catabolism and away from glycolysis,
alleviating the build up of glycolytic intermediates.
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Nicotinamide riboside, a vitamin B3

1) Kahn NA et al. EMBO mol med 2014: 6: 721-31 : deletor mouse
2) Cerutti R et al. Cell Metab 2014: 19: 1042-49: SCO2 KO mouse
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2. Treatment & prevention

@ Rapamycin
CAN & 0727
2 Nicotinamide Riboside (NR)
(ZaFUBTER)
@ Hypoxia
(EEERIKRE)

@ Nucleoside supplementation
to TK2 deficiency

(ROLFVF)
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Hypoxia-1

Jain IH et al. Science 2016: 352: 54-61
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Hypoxia-2

Ferrari M et al. PNAS May 8, 2017: E4241-50
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A. Staining for the neurological activation Mr Iba-1 9
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@ Rapamycin
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@ Hypoxia
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(ROLATFR)
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Nucleoside supplementation to TK2 deficiency
Lopez-Gomez C et al. Ann Neurol 2017; 81: 641-52
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Deoxynucleoside substrate enhancement is a novel therapy,
maybe in patients with MNGIE, too.
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3. Mitochondrial Transfer/Donation

(ZFBHE. SFaV R T 24E)



There are 4 types of nuclear transfer techniques.
Craven L et al. Human Reproduction Update 2017 jun 23; 1-19 SCSEON 2017

Embryo transfer B

In order to eliminate patient mtDNA completely,
usage of mitophagy technique

BEOEREIFM VN TDEETIAHE
L\h\'~l}jz:b-d_7b\ '

Heteroplasmic mtONA drift

e Coll with Heteroplasmic mtDNA
o o Cell with Homoplasmic mtONA

oo ® @ Spindla-chromosoma complax . @) Polar bodies
@ Mitochondria with wild-type mtDNA g0 Mitochondria with mutant mtONA @ @ Pronuciear @ 0 Germinal vesicle nuclous

PNT: pronucler transfer, MST: maternal spindle transfer,

PB1T/PB2T: first/second polar body transfer, GVT: germinal vesicle transfer 13




Table 4 | Current clinical trials in mitochondrial diseases

SCS&EM 2017

Intervention Mechanism of action Syndrome Status Clinical trials
registry identifier
MTPF-131 Small peptide that stakilizes Mitochondrial myopeathy Phease ¥l randomized, double-blind, MCTIZ3&T7014
cardiolipin placebo-controlled, multipl=
ascending-dose clinical study
Cyzteamine bitartrate Cystine-depleting ag=nt Childhood mitochondrial Pheze I/ open-label, dose- MCTI202IE66
delayed-releass dizeases escalation and long-term extension and MCTOZ473445
EPI-T+3 MADF dehydrogenase modulator  Leigh syndrome Pheze Ik randomized, MCTILT21733
placebo-controlled
EPI-T43 MADF dehydrogenase modulator  Children {2-11 years of ag=]  Pheze |l randomized, MCTOLE42056
with mitochondrial or placebo-controlled cross-ower
M
5 ALA snd SFC MADF dehydrogenase modulator  Mitochondrial disease=s, Phiaze Il randomized, I A-ADDZOD
mainly to cranial meree placebo-controlled
oymptoms
RTA 408 Activation of nuclesr factor Mitochondrial myopathy Phese Il randomized, placebo- MCTOZ 255422
erythroid 2-related factor £ and controlled, double-blind.
inhibitor of nuclear factor-xB dose-=scalation, and safety,
efficacy and pharmacodynamics
BezaSbrate Peroxisoms proliferator-activated Mitochondrial dis=ases Pheze I, open-label, MCTOZ3I9EZ01
receptor agonist to enhance ron-randomized feasibility stwdy
mitochondrial biogenesis
Allogeric Enhance thymiidine Mitochondrial Phece | MCTOZ2427178
haematopoietio sktem phospharndase activity neurogastrointestinal
cell tranzsplantation encephalomyopathy
GE0an AAN-MT-NDOF gene therapy Leber hereditany optic Phese | MCTIZ0E456'D
= rnEﬂrl:h'\-'
L-Aurginine Mitric oxide donor for MELAS acute phase= of Phese I/ open-label, Z-year study IMA-IIADOOZS
—liotravengus] sndothelisl desfunction atrgke-—lk= =pizode=z
L-Arginine Mitric oxide donor for MELAS interictal phaze to Pheze I/ open-label, I-year study I AL ADDOZS
{orall endothelial dysfunction pravent stroke-like spizodes
Arginine and citrulline  Mitric oxide donor MELAS syndrome Pheze |l ocpan-label MCTO1330404
Tawsriree Taurine modification R ELAS _':Indru me Phece 114111 uEen-luh-e-| LIS IMO0001 1208
Pyruvate MNAD donaor MELAS and MELA Phese Il randomized. IMA-ILACDODS
symedromes placebo-contrallad
ldebenone Symthetic analogue of MELAS syndromes Phese lla double-blind. randomized. MNCTHILETSEZ

coenzyme 0 10, anticoidant

placebo-contrallad

Data sourced from MCT (ClinicalTrialzs.govl, IMA (lapan Medical Azsociation Center for Clinical Trialzs) and UMIMN (University Hospitel Medical Informasion Metworik)
facoceszed I2 May 201E). ALY, sdeno-associated wirus; MELA. mitoochondrial encep halomyopathnyg; lactic scidosiz; MELAS, mitcchondrial encephalomyopathy Lactic

scidosiz, and strokes-like spisodes

Gorman, G. S. et al. (2016) Mitochondrial diseases
Nat. Rev. Dis. Primers doi:10.1038/nrdp.2016.80
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