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Alternative Names 
CHX10 
Homeobox 10 
HOX10 
 
Record Category 
Gene locus 
 
WHO-ICD 
N.B.: Classification not applicable to gene loci. 
 
Incidence per 100,000 Live Births 
N/A to gene loci 
 
OMIM Number 
142993 
 
Mode of Inheritance 
Autosomal recessive 
 
Gene Map Locus 
14q24.3 
 
Description 
The CHX10 gene encodes for a transcription factor, 
which plays an important role in the development 
of eye.  CHX10 possibly regulates early 
proliferation of retinal progenitor cells and is 
essential for bipolar cell genesis during eye 
development. 
 
Molecular Genetics 
CHX10 gene is located on the long arm of 
chromosome 14 at 14q24.3.  The CHX10 coding 
sequence consists of five exons and four introns.  
The CHX10 protein is 361 amino acids long and 
weighs approximately 39 KDa.  It is expressed in 
progenitor cells of the developing neuroretina and 
in the inner nuclear layer of the mature retina. 
 
CHX10 gene mutations have been implicated in 
autosomal recessive microphthalmia in both human 
and mice.  Furthermore, CHX10 mutations cause 
about 2% of isolated microphthalmia. 
 
Epidemiology in the Arab World 

Palestine 
Using linkage analysis followed by sequencing of 
the CHX10 gene in two consanguineous Arab 
families with isolated microphthalmia/clinical 
anophthalmia (MCOP2) and a Jewish Syrian family 
with microphthalmia/clinical anophthalmia with 
colobomas (MCOPCB3), Bar-Yosef et al. (2004) 
identified homozygosity for three mutations.  One 
of the Arab families was of Palestinian origin and 
was found to have a 1237G>A transition in exon 4 
of the CHX10 gene, resulting in an arg227-to-trp 
substitution in the CVC domain.  Bar-Yosef et al. 
(2004) noted that this arginine residue is conserved 
in all known CHX10 homologs as well as in the 
CVC domains of related genes.  The remaining 
Arab family was found to have an approximately 4-
kb deletion encompassing exon 3 of the CHX10 
gene, thus abolishing both the homeobox domain 
and the CVC domain.  The third mutation identified 
in this study was found in the Jewish Syrian family. 
 
[See also: Syria > Bar-Yosef et al., 2004]. 
 
Qatar 
Faiyaz-Ul-Haque et al. (2007) carried out a 
molecular study on two consanguineous families 
from Qatar affected with 
microphthalmia/anophthalmia.  Affected 
individuals in both families exhibited non-
functional eyes (bilaterally) with very small globes 
and cloudy corneas.  Their cranial and facial 
features, height and weight were within normal 
limits, and these patients displayed normal 
intelligence.  Affected and unaffected members of 
these families were typed for the D14S1047 
microsatellite marker, which resides in close 
vicinity of the CHX10.  Haplotypes were 
constructed and homozygosity analysis was 
performed assuming an autosomal recessive 
inheritance.  All affected individuals were found to 
be homozygous, while unaffected parents were 
found to be heterozygous for the allele.  Also, 
sequencing of the CHX10 gene was performed in 
this study.  Faiyaz-Ul-Haque et al. (2007) identified 
a homozygous c.599G-C substitution in the fourth 
exon of the CHX10 gene in the affected 
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individuals.  Carrier parents were found to be 
heterozygous for this change.  This mutation 
produces a p.Arg200Pro substitution in the DNA 
binding domain of the CHX10.  The CHX10 
mutations in the Middle Eastern patients and their 
absence in the European population, led Faiyaz-Ul-
Haque et al. (2007) to suggest that the CHX10 
defects in microphthalmia/anophthalmia patients of 
Middle Eastern origin are because of shared 
ancestry and consanguinity. 
 
Syria 
In affected members of a consanguineous Jewish 
Syrian family with microphthalmia/clinical 
anophthalmia and coloboma of the iris, Bar-Yosef 
et al. (2004) identified homozygosity for a G-to-A 
transition in the last base of the first CHX10 intron, 
predicted to abolish the donor-acceptor site at the 
intron-exon junction. 
 
[See also: Palestine > Bar-Yosef et al., 2004]. 
 
United Arab Emirates 
In a 2-month-old child with bilateral 
microphthalmia, congenital cataracts, and no 
pupillary aperture, born of clinically normal 
consanguineous parents from the United Arab 
Emirates, Percin et al. (2000) identified 
homozygosity for a 599G>C transition in the 
CHX10 gene, resulting in an arg200-to-pro 
(R200P) substitution.  The proband (male) of this 
family was the only child of clinically normal 
parents.  At two months of age, he had bilateral 
small globes (axial lengths: 10.9 mm OD and 13.6 
mm OS by ultrasonagraphy, <1th%).  Other eye 
phenotypes were noted.  His only non-ocular 
abnormalities were undescended testes.  Percin et 

al. (2000) found that the R200P CHX10 allele is 
likely to be a null allele because its' DNA binding is 
greatly impaired. 
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