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Membrane-Type Frizzled-Related Protein 
 
Alternative Names 
MFRP 
 
Record Category 
Gene locus 
 
WHO-ICD 
N/A to gene loci 
 
Incidence per 100,000 Live Births 
N/A to gene loci 
 
OMIM Number 
606227 
 
Mode of Inheritance 
N/A to gene loci 
 
Gene Map Locus 
11q23.3 
 
Description 
The MFRP gene encodes a protein belonging to the 
frizzled-related protein family.  The protein is an 
integral component of the apical plasma membrane.  
Based on studies in other species, the protein is 
believed to be involved in the biological processes 
of photoreceptor cell development and retinal 
development.   
 
The MFRP gene is associated with two ocular 
disorders: microphthalmia, isolated 5 and 
nanophthalmos 2.  Microphthalmia is a congenital 
disorder where one or both eyeballs are abnormally 
small.  Nanophthalmos, also called pure or total 
microphthalmos, is characterized by a small eye, 
extreme hyperopia and a high incidence of angle-
closure glaucoma.  
 
Molecular Genetics 
The MFRP gene, located on the long arm of 
chromosome 11, is about 7.7 kb in length.  Its 
coding sequence is made up of 15 exons.  The 
C1QTNF5 gene (C1q- and Tumor Necrosis Factor-
Related Protein 5), a retina-specific collagen gene, 
is located within the 3’ untranslated region of exon 
13 of MFRP and hence both genes are expressed as 
a bicistronic transcript.  Levels of expression are 
highest in the Retinal Pigment Epithelium and the 
ciliary body.   
 

The protein encoded by the gene is made up of 579 
amino acids and is approximately 62 kDa in size.  
Based on the amino acid sequence, the protein has 
been shown to contain regions with similarities to 
the cysteine-rich domain (CRD) of frizzled protein 
and the CUB domain found in proteins such as 
complement subcomponent C1r/C1s, Uegf and 
bone morphogenetic protein-1.  More than a dozen 
mutations, both homozygous and compound 
heterozygous, have been linked to microphthalmia, 
isolated 5 and nanophthalmos 2. 
 
Epidemiology in the Arab World 
 
Saudi Arabia 
 
Nowilaty et al. (2013) carried out a genetic analysis 
of posterior microphthalmia affected individuals.  A 
total of 24 patients were studied.  A novel 
homozygous truncating mutation, c.666dup 
(p.T223HfsX16), was discovered in the MFRP gene 
in one patient.  The authors noted that there were no 
clinical differences between patients carrying 
MFRP mutations, PRSS56 mutations, or no 
detected mutations. 
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Microphthalmia, Isolated 5 
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