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The regulation of gene expression influenced by DNA methylation (DNAm) and transcription
factors (TFs). DNAm is the most studied mechanism of epigenetic, which affect gene expression
without changing the underlying DNA sequence. Aberrant DNAm implicated in different human
diseases such as cancer, bipolar disorder, and autism spectrum disorder (ASD). ASD is a
neurodevelopmental disorder that affect a person’s behavior and his learning and communication
skills. ACSF3 gene implicated in combined malonic and methylmalonic aciduria which
associated with neurological symptoms such as memory problems, psychiatric disease and/or
cognitive decline in the long-run. Many studies revealed that methylation levels of the promoter
regions of ACSF3 play a critical role on its expression. This study aimed to determine the role of
DNAm in the transcription factor binding site of ACSF3 in Saudi autistic children. RT-gPCR
was used to determine the expression level of ACSF3 and its potential transcription factor (SP1)
while DNA methylight-gPCR was applied to detect the DNAm level in the promoter region of
ACSF3 in 19 cases of ASD children and 19 samples from their healthy-siblings to analyze
whether the DNAm status of TF-binding site is a cause or a consequence of transcription
regulation of ACSF3. In addition, analyzing the sequence of the promoter region of ACSF3 that
contains binding sites for SP1 was applied to detect the possible mutation of TF-binding site. The
results of methylight PCR didn’t determine any methylation pattern in the promoter region of ACSF3,
whereas the results of the gene expression revealed that the expression level of ACSF3 in ASD
patients was moderately positively correlated with the expression level of SP1. Moreover, the
analyzed sequences of the samples were similar to each other, but none have been similar to the
sequence in NCBI-BLAST and mutations have been found in the SP1 binding site which might
be due to genetic variation that related to population .Although this study does not confirm the
role of DNAmM in the target region of ACSF3 promoter, further research is needed to assess the
effects of DNAmM on the ACSF3 expression in ASD via using another new technique that
measures DNAm levels at a large scale



