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Abstract
Mitochondrial DNA (mtDNA) is a useful genetic marker that can be applied in various
applications including the human evolution study, anthropology, maternal lineage identification in
forensic genetics, as well as the mutation variations of mitochondrial genes to predict the medical
diagnosis. The mtDNA mutation variations are collected from popular international databases
including GenBank, EMPOP, and MITOMAP used as references and mtDNA data comparison to

achieve the quality and standardized analysis.
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mutant regions for several applications.
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Table 1 Mitochondrial genome mutation and disease.® 1922 (Cont.)

Disease Organelle Symptoms mtDNA Gene
mutation
region
Mitochondrial lactic acidemia, epilepsy, m.3243A>G  tRNALeu (UUR)
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5.2 EMPOP
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5.3 MITOMAP

MITOMAP (A human mitochondrial
genome database) (https://www.mitomap.org)
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Table 2 Comparison of human mitochondrial DNA database utilization (Data collecting date: March,

2023).
No. Database Number of Input data Output data Advantage Limitation
uploaded
sequences
1. GenBank  Real-time - Fasta file - nucleotide - vast too huge amount
updated data - Bam file  sequence information on of genomic DNA
- annotation mitochondrial information
of mtDNA DNA including
sequences mitogenome
available resulted in

- raw sequence difficulty to
data from 2 get specific data
sequencing

methods

(Sanger

sequencing

and NGS)

available
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Table 2 Comparison of human mitochondrial DNA database utilization (Data collecting date: March,

2023). (Cont.)
No. Database Number of Input data Output data Advantage Limitation
uploaded
sequences
2. EMPOP - 46,963 SNP - haplogroup - the database - the entered
database HVR 1 and haplotype  information available for data of the
HVR 2 region e.g. - frequency of haplogroup database is
(16024-16365 16093C haplotype and construction specific
and 73-340) haplogroup haplogroup - specific
from each frequency information on
- 38,361 population data from population
control region was previously worldwide demographic
(16024-576) reported population diversity
- 4,289
full-length
mitogenome
3. MITOMAP - 78,884 updated - published - large amount - hard to obtain
control region data of data on of data data, prior
(16024-576) GenBank human collection basic
sequences mitochondrial - reference source sequence
- 59,389 every 4-6  DNA variation of the information information
full-length months - reference - point mutation required
mitogenome source data data based on

- frequency
of mutation
position

data based on
each

population

position

- link to connect
to the relevant
database
effectively

- frequency of
mitochondrial
DNA mutation
position of each
population

available
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