Test Information Sheet
CRX Gene Analysis in Cone Rod Dystrophy, Leber Congenital
Amaurosis and Retinitis Pigmentosa
Clinical Features:
Cone Rod Dystrophy (CRD) present first as a macular disease or as a diffuse retinopathy with
predominance of the macular involvement. The clinical signs of CRDs reflect the predominant
involvement of cones, leading to decreased visual acuity in the first decade of life. However, in
some cases, diffuse retinopathy affects simultaneously cones and rods, resulting in both night
blindness and loss of visual acuity. The visual field testing shows central scotomas, while the
periphery is spared. Fundus examination shows pigment deposits and retinal atrophy in the
macular region. At a later stage, patients are legally blind, even though large parts of the
peripheral visual field remain preserved.
Retinitis Pigmentosa (RP) is a group of diseases involving progressive degeneration of the
retina that leads to severe visual impairment in the 5th to 6th decade of life. The disorder
usually manifests with decline and loss of night vision during adolescence, followed by loss of
side vision in young adulthood, and loss of central vision in later life due to the progressive loss
of rod and cone photoreceptors. Common symptoms include night blindness and a decreasing
visual field, leading to tunnel vision, legal blindness or, in many cases, complete blindness.
Clinical hallmarks are an abnormal fundus with bone-spicule deposits, attenuated retinal
vessels, abnormal, diminished, or absent electroretinographic findings.
Leber Congenital Amaurosis (LCA) is a group of congenital inherited diseases of the retina that
leads to severe early infantile blindness before the age of 1 year. Clinical findings include
sensory nystagmus, amaurotic pupils, and a pigmentary retinopathy. Occasionally patients
with LCA may have a normal fundus. Other features include keratoconus, cataracts, ptosis,
oculodigital phenomenon, vascular attenuation and disk edema. The ERG (electroretinogram)
shows a severely reduced scotopic and photopic responses and a normal ERG excludes a
diagnosis of LCA.
Genetics:
CRD, RP, and LCA all have an autosomal dominant inheritance pattern, while some rare LCA
cases have an autosomal recessive inheritance pattern.
Test Methods:
Using genomic DNA obtained from the submitted specimens, the coding region and splice
junctions of CRX gene (exons 2-4) are PCR amplified and bi-directional sequence is obtained
and analyzed to evaluate for variant(s). As pathogenic variants resulting in haploinsufficiency
have been reported in the CRX gene, targeted array CGH analysis with exon-level resolution
207 Perry Parkway, Gaithersburg, MD 20877 | P: 301-519-2100 | F: 201-421-2010 | E: genedx@genedx.com
www. genedx.com

Page 1 of 2, Updated: Dec-16

Test Information Sheet
(ExonArrayDx) is available to evaluate for a deletion or duplication of one or more exons. Any
variant found in the first person of a family to be tested is confirmed by repeat analysis using
sequencing, restriction fragment analysis, or another appropriate method.
Test Sensitivity:
CRX represents the most common known gene for adCRD with pathogenic variants
accounting for 5%-12% of the cases. CRX pathogenic variants contribute to 2%-3% of
autosomal dominant LCA and rare cases of autosomal recessive LCA and less than 1% of
adRP.
Variant Spectrum:
Missense variants in the CRX gene affect preferentially the conserved homeobox (codons 3998) and frameshift variants alter the OTX motif (codons 284-295). In a study including 18 CRX
gene variants that have been associated with Leber congenital amaurosis, cone-rod
degeneration, or retinitis pigmentosa four variants, ~20% identified were de novo variants, and
all of these were found in isolate cases of Leber congenital amaurosis.2 There is no genotypephenotype correlation for CRX variants.
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