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GUCA1A

GUCA1A encodes guanylate cyclase-activating protein 1A 
(GCAP1), which is a calcium-binding protein located within 
the inner segments of the photoreceptors. It regulates guany-
lyl cyclase 1 by sensing calcium concentrations, which is 
important for the recovery of rod photoreceptors after light 
exposure and  for the overall phototransduction cascade. 
Mutations in GUCA1A cause autosomal dominant cone and 
cone-rod dystrophy [1–4].

Onset of visual symptoms for GUCA1A-related autoso-
mal dominant cone dystrophy generally occurs after the first 
two decades of life, between the 20s and 50s. Initial symp-
toms include reduced visual acuity, loss of color vision, and 
mild photophobia. Nystagmus is uncommon. Visual acuity 
usually deteriorates to between 20/200 and count fingers. A 
range of macular phenotypes may be observed; changes at 
the level of the retinal pigment epithelium (RPE) at the mac-
ula may be observed prior to vision loss. Funduscopic 
changes are minimal at an early age but may consist of subtle 
granularity of the RPE. Older patients may exhibit macular 
atrophy, bone-spicule like pigmentation, and retinal vascular 
attenuation. Goldmann Visual Fields (GVF) reveal full 
peripheral fields with central scotomas. Full-field electroreti-
nography (ERG) exhibits significant loss of cone function 
over time, usually in the context of normal rod parameters 
[1–7]. Some patients may exhibit rod abnormalities later in 
life. Intra-familial variability has been shown in some stud-
ies, with members of some families exhibiting symptoms of 
cone-rod dystrophy while others exhibit isolated macular 
dysfunction [3, 4].

Patients with cone-rod dystrophy experience similar 
symptoms to cone dystrophy patients but are more likely to 
experience nyctalopia and peripheral vision loss earlier in 
the disease process. In one study, symptoms (photophobia, 

poor acuity) were seen within the first decade in a Chinese 
family. Full-field ERG in these patients revealed a cone-rod 
pattern of degeneration. Fundus examination may reveal 
optic disc pallor, attenuated retinal arterioles, macular atro-
phy, or pigmentary changes in the macula [7, 8].
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