Factors involved In

mitochondrial epigenetics

ODUGEHON

Mitochondrion is essential for eukaryotic cells, it is needed for the correct cellular machinery. Besides
nucleus, mitochondrion also has an own genome (mtDNA) which is regulated by many epigenetic
factors such as methylation, TFAM content and miRNAs. A deregulation in those factors may result in

the malfunction of key cellular mechanisms, contributing to disease.

OBJECTIVES: to determine the role of mitoepigenetic mechanisms in the control of normal
mitochondrial gene expression, focusing on miRNAs: action, generation and methodologies based on

their identification.
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1. Mitochondrial genome
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Fig. 1. Map of the Human Mitochondrial Genome.
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Bibliographic search of reviews and research articles in
databases such as PubMed (NCBI).

Reading and abstracting the collected literature in order
to elaborate the written review.
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2. Nucleus - Mitochondrion communication

Mitochondrion also needs proteins, enzymes and ncRNAs from nucleus. These are
transported to mitochondrion by two main mechanisms: TIM-TOM complex and PNPase
phosphorylase.
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Fig. 2. Molecules‘import thought TIM-TOM translocases and PNPase trimer.

MITOEPIGENETICS

Mitoepigenetics: mechanisms that change mtDNA activity not implying modifications in nucleotide sequence. How? Modifying mtDNA structure.

1. mtDNA methylation
As well as nuclear genome, mtDNA is methylated with a specific 5mC and 5hmC
pattern methylation. Interaction with DNA
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Proteins founded in mitochondrion:
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v'SAM and its transporter SAMC.
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Fig. 3. Action mechanism of DNA methylation
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Fig. 4. Enzymes involved in mtDNA methylation and hydroxymethylation and their membrane transporters.
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2. TFAM content

mtDNA has no histones. It is packed
in nucleoids by the use of TFAM.

If TFAM bounds to mtDNA non
specific regions, induces compaction.

Fig. 5. TFAM induces DNA supercoil.

CONCLUSION

- Mitochondrion is one of the most important organelles in cell.

- Mitoepigenetic factors regulate mtDNA in a different way, usually inhibiting
gene expression.

- A deregulation in those mechanisms may cause a metabolic disorders,
cardiovascular diseases or cancer.

- Those mitomiRs that regulate mtDNA, but are transcribed from nuclear
genome, might have their origin in mitochondrial genome.
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3. miRNAs
miRNAs in mitochondrion (mitomiRs) bind to
complementary sequences of target mRNAs.
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Fig. 6. mRNAs induces either transcriptional repression and/or mRNA degradation.
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Fig. 7. AGO2 mitochondrial localization in HeLa cell line.

GOZ Mitochondria
mitomiRs may come also from short RNA fragments of tRNAs: tRFs and tsRNAs
considering that them align significantly with mitochondrial tRNAs.

Associated methodologies

Aim: identify mitomiRs Aim: identify miRNAs transcripts from

mtDNA

Method miRNAs and pre-miRNAs

In situ (hsa-miR) - 494, 1275, 1974, miR-let-7b, miR-365, i . X
hibridation |pre-miR-302a and pre-let7b. Tables 1-2. founded miRNAs by different methodologies.
a-PCR miR-1. § §
toSRLA 3 toSRLLP + 6, mmu- Method miRNAs and pre-miRNAs

Blot mitosR-HA 1 and mmu-mitosR-HP 3. Alignment | (mir) - 365, 31, pre-let-7b, (pre-mir) - 302a, 1267
Microarrays | hsa-miR-181c, (miR) - 328, 494, 513, 638, (mmu- and 1296. _

miR) -142-3p, 142-5p, 146a, 155, 223, 122, 134, Deep (hsa-miR-let) - 7b, 7g, (hsa-miR) - 107, 181a, 221,

155, 202-5p, £23 and 4'94 ’ ' ' . ' sequencing |320a, 16,103 and 146a.
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