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Perception of what is occurring around us relies extensively on our senses, such as vision,
smell and touch. Among these, vision attracts remarkable attention. The ability to see makes
us appreciate life. For years, investigators have been seeking answers to remarkable
capabilities of the eye to perceive and interpret light signal and any kind of disturbances
causing loss of vision and degenerative ocular diseases. Answers to such questions are
essential to develop a cure for people suffering from dysfunction of visual process. This
editorial summarizes recent trends in the development of our understanding of a class of
degenerative diseases of eye, which are caused by defects in polarized protein trafficking in
photoreceptors, the light-sensing neurons in the retina.

The cell is a complex entity that defines the very basis of our existence. There are various
types of cells existing in the human body that are characterized by specific roles and
functions, allowing us to live a life of versatility. Photoreceptors are a particular kind of
specialized neuronal cells located in the retina of the eye, essential for vision. There are two
types of photoreceptors, rods and cones, each specializing in the biological processing of
different wavelengths of light. Photoreceptors contain the visual pigment rhodopsin (for
rods) and cone opsins (cones) that respond to light. Without photoreceptors, it is impossible
for the human eye to accomplish sight. A majority of inherited blindness disorders are
caused by the degeneration or dysfunction of photoreceptors. These include Retinitis
Pigmentosa, Leber congenital amaurosis, and congenital stationery night blindness [1–4].
No treatment or cure is currently available for such blinding disorders.

Photoreceptors are compartmentalized neurons with two distinct segments : the inner
segment and the light-sensing outer segment (OS). The OS is a modified cilium formed by
microtubule-based extension of the plasma membrane from the mother centriole, also called
basal body. Although cilia are present in almost all cell types, including neurons, the ciliary
OS is unique in two ways: (i) the distal cilium contains membranous discs that are loaded
with the photopigment as well as other components of the phototransduction cascade and (ii)
the distal tips of the OS are periodically shed with new membranes and other components
added proximally from their site of synthesis in the inner segment. Consistently,
photoreceptors undergo immense protein and membrane synthesis and polarized trafficking
to the cilia to carry out the visual signaling cascades. Any defects in the formation or
maintenance of the cilia result in photoreceptor degeneration and blindness. Commensurate
with this, photoreceptor degeneration is frequently observed in other ciliary disorders,
collectively known as ciliopathies. These include Meckel-Gruber Syndrome, McKusick-
Kaufman Syndrome, Senior-Loken Syndrome, Joubert Syndrome, and Bardet-Biedl
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Syndrome. Common characteristics of these heritable diseases consist of primarily
photoreceptor degeneration, along with polydactyly, selective abnormalities in females and
males, and malformations of organs such as the brain, kidneys and liver [5–9]. The
occurrence of these degenerative diseases in individuals severely impacts the quality of life.

In order to tackle cilia-dependent photoreceptor degeneration, it is essential to ascertain the
components of cilia and their mechanism of action. Concomitantly, using large-scale gene
identification strategies will also assist in the identification of disease genes associated with
ciliopathies and retinal degeneration. Advances in genomic and proteomic techniques have
positively impacted our progress in confronting these disorders. While whole genome
sequencing has helped in identifying causative genes as well as modifying alleles, proteomic
analysis has revealed the composition of discrete protein complexes that can work in concert
with each other to orchestrate protein trafficking in photoreceptors and other ciliated cells. A
majority of the components of these protein complexes are ciliopathy-associated proteins or
are candidate disease proteins [10–17]. As steady improvement in gene identification and
proteomic strategies progresses, so does hope for individuals who inherit these unruly
disorders around the world.
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