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Mitochondrial precursor proteins
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Table 1. Mitochondrial DNA-encoded genes and their functions

(1) Coupled electron transport—oxidative phosphorylation (ATP synthesis)

Complex I (NADH:ubiquinone oxidoreductase)
Complex II (succinate:ubiquinone oxidoreductase)

nadl, 2, 3,4,4L,5,6,7,8,9, 10, 11
sdh 2,3, 4

Complex III (ubiquinol:cytochrome ¢ oxidoreductase) cob

Complex IV (cytochrome ¢:O, oxidoreductase)

Complex V (F,F, ATP synthase)

(2) Translation
Ribosomal RNAs
Ribosomal proteins
Small subunit (SSU)
Large subunit (LSU)
Transfer RNAs
Elongation factor
tm RNA (unstalling of translation)

(3) Transcription
Core RNA polymerase
Sigma factor

(4) RNA processing
RNase P RNA (5" tRNA processing)

(5) Protein import

ABC transporter

Heme delivery

SecY-type transporter
Sec-independent transporter

(6) Protein maturation
Cytochrome oxidase assembly
Heme ¢ maturation

coxl, 2, 3
atpl, 3,4, 6,8° 9

rnl (LSU), rns (SSU), rrr5 (5S)

rpsl, 2,3,4,7,8,10, 11, 12, 13, 14, 19

rpll, 2, 5, 6, 10, 11, 14, 16, 18, 19, 20, 27, 31, 32, 34
trnA, C, ... WY

tufA

sstA

rpoA, B, C
rpoD

rnpB

ccmA (yejV), ccmB (yejW)
cemC (yejU)

secY

tatA (mttA)S, tatC (mttB)

coxl1

ccmF (yejR)
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Eukaryotic LA Metabolism

/ACP
S

A 1

octanoyl-ACP

| -

NH

\/\/\/\g “(H Protein)

octanoyl-H protein

SAM + sulfur

®[ methionine

+ deoxyadenosine

NH

~
M (H Protein)
5

S

lipoylated H-protein

®l\ H Protein

NH

~
(E2)
m

S
lipoylated E2 subunit

DOI 10.1074/jbc.TM117.000259

Biosintesis de lipoamida
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Ciclo de Krebs
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Estructura de la frataxina
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Alteraciones en el gen fxn
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Alteraciones en el gen fxn
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Alteraciones en el gen fxn
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TABLE 1 | List of repurposed drugs in FRDA.

Drug Research status Mechanism of action in FRDA Category

PPARYy agonists Phase || placebo-controlled clinical trial (Leriglitazone, Increases frataxin mRNA and protain. Chemical drug
36 patients) - Completed

Dycionine Proof of concept trial in patients (8 patients) — Increases frataxin mRNA and protein. Activates Nrf2 Chemical drug
Completed

Src inhibitors in vitro studies Patients’ calls Increases frataxin protein. Chemical drug

Methyiprednisolone Phasa |l open-label clinical trial (11 patients) - Unknown. Chemical drug
Completed

Diazoxide Prediinical Increases frataxin mRNA and protein. Activates Nri2 Chemical drug

Dimethyl fumarate Preclinical Increases frataxin mRNA and protein. Activates Nrf2. Chemical drug

Promotes mitochondrial biogenesis.
Etravirine Phase |l open-labdl clinical trial (30 patients) — Ongoing Increases frataxin protein. Chemical drug
No effect on frataxin mRNA levels.

Artesunate Phase |-ll open-label clinical frial (20 patients) — Ongoing Decreasaes iron overload. Chemical drug

Erythropoietin and Phase || placebo-controlled clinical trials — Completed Increasas frataxin protein. Biological drug

danvatives No effect on frataxin mRNA levels.

interferon-y Phasa |l placebo-conirolled clinical trial (92 patients) — Increases frataxin mRNA and protein. Biological drug
Completed

G-CSF Phasa |l open-label clinical trial (7 patients) — Completed Increases frataxin mRNA and protein. Biological drug

Exenatide Phasa |l open-label clinical trial (16 patients) — Increasas frataxin protein. Biological drug
Completed No effect on frataxin mRNA levels.

Nicotinamide Phasa |l open-label clinical trial (10 patients) - Incraases frataxin mRNA and protein. Natural product
Completed. Double-blind, placebo-controlied phass Il
trial (225 patients) — Ongoing

NAD + precursor Phasa |l placebo-controlled clinical tnial (72 patients) - Enhances mitochondrial metabolism. Natural product

(Nicotinamide ribosids) Ongoing

NAD + precursor Phase |l open-label clinical trial (10 patients) — Ongoing Enhances mitochondrial metabolism. Natural product

(MIB-626)

Acetyl-L-Camitine Phase |l open-labdl clinical trial (20 patienis) - Enhances mitochondrial metabolism. Natural product
Completed

Resveratrol Phase |l open-labdl clinical trial (27 patients) - Increases frataxin mRNA and protein. Natural product
Completed. Double-blind, placebo-controlied phass I
trial (40 patients) — Ongoing

Thiamine Phase |l open-labdl (34 patients) — Completed Unknown. Natural product

Sulforaphane In vitro studies Patients' celis Increases frataxin mRNA and protein. Activates Nri2. Natural product

doi: 10.3389/fnins.2022.814445
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