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Abstract

Autism results from developmental factors that affect many or all functional 
brain systems. Brain is one of tissues which are crucially in need of adenosine triphos-
phate (ATP). Autism is noticeably affected by mitochondrial dysfunction which impairs 
energy metabolism. Considering mutations within ATPase 6, ATPase 8 and tRNALys genes,
associated with different neural diseases, and the main role of ATPase 6/8 in energy gen-
eration, we decided to investigate mutations on these mtDNA-encoded genes to reveal 
their roles in autism pathogenesis.

 In this experimental study, mutation analysis for the mentioned 
-

ing amplicon sequencing of mtDNA fragments.

-

MT-ATP6, altering some conserved amino acids to other ones 
which could potentially affect ATPase 6 function. Mutations causing amino acid replacement 
denote involvement of mtDNA genes, especially ATPase 6 in autism pathogenesis.

MtDNA mutations in relation with autism could be remarkable to realize an 
understandable mechanism of pathogenesis in order to achieve therapeutic solutions.
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Introduction

Autism as a neurodevelopmental disorder is 
diagnosed by three core-defining features: de-
layed social interaction, impaired verbal or 
nonverbal communication and restricted and 
repetitive behavior. This condition is catego-

a strong genetic basis for autism, its genetics is 
immensely complicated considering multigene 
interactions or rare mutations with major effects 

-
mental factors that affect many functional brain 
systems cause autism (2) and disturbance in the 

Autism is noticeably suggested to be affected 
by mitochondrial dysfunction as a result of per-
turbations to mitochondrial structural proteins 

-
tion may contribute to develop autism led to fol-
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low-on investigations to find mutations which 
would be causative factors in autism. Oliveira 

for respiratory chain disorders in 7% of school-

-
sociation with single nucleotide polymorphisms 
within the SLC25A12 -

transport chain (ETC) complexes I and III de-
ficiencies affect energy metabolism in patients 

tRNALeu 1 results in 

a family with heterogeneous neurological disor-
tRNALys, a boy showed the 

characteristics of autism, although no reports 
have confirmed the certainty of this mutation 

-
cerning the involvement of tRNAs mutations as 

ATPase 6/8 role 
in producing energy, the main objective of this 
study was to identify mutations of considerable 
importance in mitochondrial ATPase 6/8 and 
tRNALys genes which indicate meaningful cor-
relation with developing autism.

Materials  and Methods

Subjects, samples and DNA extraction

who had been already ascertained with autism 
by the specialists. The diagnosis of autism was 

-
-

respectively.

-
ary causes of autism- additional inclusion criteria- by 
physical examination (for detection of any dysmor-

-
-

-
-

with inclusion criteria for primary autism were 

consents to the genetic analysis. The periph-
eral blood samples were obtained and genomic 

of Ethics of National Institute of Genetic En-

Iran.

In order to screen the mutations of MT-TK, MT-
ATP6 and MT-ATP8 -

MT-NC7, MT-TK, MT-
ATP6 and MT-ATP8 as one fragment. Then, the 

-

-
gene Seoul, Korea) in search of mutations or 
amino acid changes in tRNALys and ATPase 6/8.

variations were confirmed by repeated analysis 
of both strands.

Results

This study led us to identify 9 different point 

MT-ATP 6, MT-ATP 8, MT-NC7 and some parts of 
MT-COII genes which are shown in table 1. On 

MT-ATP6.
22.22% of point mutations were  found on MT-
COII and 11.11% of point mutations were noted 
on each of MT-NC7 and ATPase 8. Some of these 
subsitutions were similarly observed in differ-
ent patients; albeit, more than one point mutation 

-
ing result, all obsreved mutations were found to 

tRNALys
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Reported in other diseaseFrequency (%)Amino acid changeLocusNucleotide position

G8251A

 (in stop codon)G8269A

 (in noncoding region)A8271G

C8472T

(17)C8684T

G8697A

A8701G

(19)A8836G

(20)G8865A

G; Glycine, P; Proline, L; Lysine, T; Threonine, I; Isoleucine, M; Methionine, A; Alanine and V; Valine.

Discussion

In respiratory chain, a number of polypeptides which 
-
-

ATPases 6 and 8 encod-
-

the highest demand of energy, such as brain and muscle 

human disease. ATPase 6
gene (21); however, some disorders have been found 
in association with mutations on ATPase 6. Since some 
amino acid residues belonging to ATPase 6 are con-
served in human species, any changes in these residues 
are considered potentially pathogenic. In addition, some 
residues which have been sustained in other mammals 

as highly conserved. Therefore, replacing them with 
other residues can be undoubtedly pathogenic because 
of altering the tertiary structure of ATPase 6 (22). Fur-

hence, any mutation altering functional structures in the 
-

chondrial energy production.

ATPase 6 while 

to isoleu-

sine (Ile). 
addition, it, as a sulphur-containing amino acid, is usu-
ally found hidden within proteins and has a tendency to 

it is able to react with some electrophilic centers. On 

in ligand binding to proteins. So, structure and func-
tion of ATPase 6

highly conserved nucleotides, was another point muta-

-

acids which are found exclusively in the trans- form in 

important role in the folding of proteins. In Lys, the 
amino group is greatly reactive and often participates in 
reactions at the active centers. These two amino acids 
are entirely different in their chemical properties. Thus, 
this replacement can cause inappropriate interaction 
between this position and other residues that ultimately 
could result in ATPase 8 malfunction .There were not 

tRNALys

-

Indication of previous researches strengthen the hy-
-

tional components lead to defective energy metabolism 
in autism. On the other hand, mitochondria perform an 
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essential role in the generation of reactive oxygen spe-

of view, we analysed ATPase 6/8 mutations which can 

with our result.  ATPase 6/8 genes have been investi-
gated in different neurodegenerative diseases, such as 

-

-

-
-

volved in pathogenesis of mitochondrial dysfunction in 
neural disorders.

Conclusion

-

autism as a multifactorial disorder is much more com-
-

tion and haplogroup studies in order to achieve more 
information about whether these substitutions are 
polymorphisms or pathogenic mutations.
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