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Adenosine Deaminase, tRNA-Specific, 3 
 
Alternative Names 
ADAT3 
TAD3, S. cerevisiae, Homolog of  
TAD3 
 
Record Category 
Gene locus 
 
WHO-ICD 
N/A to gene loci 
 
Incidence per 100,000 Live Births 
N/A to gene loci 
 
OMIM Number 
615302 
 
Mode of Inheritance 
N/A to gene loci 
 
Gene Map Locus 
19p13.3 
 
Description 
The ADAT3 gene encodes a protein that forms a 
heterodimer with the ADAT2 protein.  The 
ADAT3-ADAT2 heterodimer functions as an 
enzyme that is responsible for the hydrolytic 
deamination of adenosine to inosine on t-RNA.  
This occurs at the position 34 of the anticodon 
stem-loop motif of t-RNA, also known as the 
wobble position.  The ADAT3 protein is hence 
involved in a highly specific t-RNA modification.  
While the exact significance of this process is yet to 
be fully elucidated, it is speculated to affect the t-
RNA stability and structure, while also improving 
its fidelity in translation.  
 
Mutations in the gene have been associated with 
Mental Retardation, Autosomal Recessive 36 
(MRT36), a disorder characterized by intellectual 
disability and esotropia.  
 
Molecular Genetics 
The 8 kb long ADAT3 gene is located on the short 
arm of chromosome 19.  Its coding sequence 
consists of two exons and it encodes a 38 kDa 
protein made up of 351 amino acids.  The gene is 

overexpressed in the fetal gut and the frontal cortex.  
Only one mutation, a homozygous transition 
c.382G>A, has been associated with MRT36.  The 
mutation occurs in a highly conserved residue and 
results in a valine to methionine substitution 
(p.V128M). 
 
Epidemiology in the Arab World 
 
Saudi Arabia 
 
Alazami et al. (2013) analyzed 24 individuals with 
severe intellectual disability and strabismus.  The 
patients belonged to eight consanguineous Saudi 
families from different geographical regions of the 
country.  Linkage analysis, homozygosity mapping 
and exome sequencing helped uncover a 
homozygous missense mutation, c.382G>A 
(p.V128M), in the ADAT3 gene of all affected 
individuals.  The variant was not found in the 1000 
genomes database, the Exome Variant Server or in 
580 ethnically-matched alleles.  The mutation was 
on an ancient ancestral haplotype and was predicted 
to have originated between 65 and 111 generations 
ago.  Molecular modelling found the variant to 
occur on a hook that protrudes from the surface of 
the ADAT3 protein, and substitution of the highly 
conserved valine residue to methionine was 
predicted to induce a kink that disrupted this 
protrusion. 
 
El-Hattab et al. (2016) described 15 individuals 
with cognitive impairment and strabismus.  Of 
these, 14 patients belonged to ten unrelated Saudi 
families, while the remaining boy was from an 
Emirati family of Yemeni origin.  Other symptoms 
with a variable presentation in the cohort included a 
failure to thrive, microcephaly, short stature, 
hypotonia, spasticity, epilepsy, facial dysmorphia 
and brain anomalies such as white matter changes, 
brain atrophy and corpus callosum agenesis.  Less 
common features included aggressiveness, 
hyperactivity, recurrent otitis media and low IGF-1 
levels.  All 15 individuals were found to carry the 
homozygous missense mutation c.382G>A 
(p.V128M) in the ADAT3 gene.  This was 
discovered in four families via the Mendeliome 
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panel and in the remaining five families by whole 
exome sequencing.  
 
UAE 
See [Saudi Arabia > El-Hattab et al., 2016] 
 
Yemen 
See [Saudi Arabia > El-Hattab et al., 2016] 
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