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Retinitis Pigmentosa (RP) 

• Heterogeneous group of genetic disorders.

• Degeneration of rod and cone photoreceptors.

• The earliest clinical manifestation of RP is night 

blindness, progressing to reduction in mid-

peripheral visual field.

• As the disease becomes worse, the patients 

develop tunnel vision and eventually lose 

central vision.



Retinitis Pigmentosa (RP) 

• 1 in 3500-4000 in most populations.

• Most cases result from one of a series of

monogenic disorders inherited in an

autosomal-dominant, autosomal-recessive, or

X-linked manner.

• Oligogenic inheritance and mitochondrial

inheritance have been established in a small

proportion of RP cases.



In clinical practice

• Electroretinogram (ERG)

• Optical coherence tomography (OCT)

• Fundus Autofluorescence (FAF) imaging

• Retinal Pigmented Epithelium (RPE)/Bruch’s 

membrane complex thinning





Retinal Pigmented Epithelium Task

• Nourishing retinal, light sensitive cells.

• Phagocytosis of outer segment (OS) membrane

debris

and

• Clearance of apoptotic cells, a phenomenon

known as efferocytosis.



The protein S (PS) gene (PROS1)

• Protein S is a vitamin K-dependent plasma

glycoprotein synthesized in the liver.

• The best characterized function of Protein S is its

role in the anti coagulation pathway, where it

functions as a cofactor to Protein C in the

inactivation of Factors Va and VIIIa.

• PROS1 variants, with loss of function effect,

might be associated with an increased risk of

thrombosis.

• Heterozygotes are at risk of recurrent venous

thrombosis and cardiovascular accidents during

adolescence.



The protein S (PS) gene (PROS1)

• Homozygotes suffer from purpura fulminans during 

infancy necessitating fresh frozen plasma 

administration.

• PROS1 encodes a peculiar and biologically

relevant ligand of Tyro3/Axl/Mer (TAM) receptors

• Promoting efferocytosis meticulously in high

oxygen consumptive tissues like RPE cells.

• It is hypothesized that the proper visual function

requires the correct functioning of TAM receptors

and their downstream pathways where PS plays a

role as well.



The protein S (PS) gene (PROS1)

• PROS1 encodes a peculiar and biologically

relevant ligand of Tyro3/Axl/Mer (TAM)

receptors

• Promoting efferocytosis meticulously in

high oxygen consumptive tissues like RPE

cells.

• It is hypothesized that the proper visual

function requires the correct functioning of

TAM receptors and their downstream

pathways where PS plays a role as well.



In this study

• A novel homozygous missense variant

in PROS1 gene

• Deleterious variant p.R41P

• Two unrelated consanguineous families

associated with non- syndromic RP



Family A





Retinal imaging of patient V-10 (proband) from family A



Family B





Retinal imaging of patient V-4 (proband) from family B





Molecular genetics investigation

• Written informed consent was obtained from all participants.

• Following obtaining 5 ml blood samples from all family

members

• Genomic DNA was extracted using salting out method.

• Whole- exome sequencing (WES) was performed on two

patients, one from each family.

• Concerning validity, confirmation of candidate variants and

segregation analysis were performed on 4 subjects, 2

mothers and 14 non- affected siblings.



Results

• PROS1:NM_000313:exon2:c.G122C:p.R41P

It converts

• Arginine (R), which is an amino acid with hydrophilic and

amphipathic moiety and contains a highly polar positively

charged guandino group,

to

• Proline (P), a hydrophobic amino acid with an exceptional

conformational rigidity owing to the distinctive cyclic

structure of its side chain.













PtdSer-PS-MerTK

• PtdSer-PS-MerTK signaling clears apoptotic cells and

debris, and prohibits the chronic immune response.

• Mutations of MERTKgene, encoding MerTK protein, are

known as the cause of inherited RP (RP38; OMIM: 613862).

• Defect in activation of MerTk results in efferocytosis failure

of RPE cells.

• As revealed, TAM triple knockout mice (TKO) developed

visual impairment in adulthood. Intriguingly, the phenotype

of TKO infant mice are significantly similar to that of wild

types



PtdSer-PS-MerTK

• AsTAM receptors expression is dramati- cally

increased after birth and kept at high levels in

adulthood, it indicates its critical role in postnatal

maintenance of visual function.

• In fact, elimination of MerTK phosphorylation

causes adult onset retinal degeneration through

accum- ulation of debris and subsequent innate

immunity inducement.





• It has been cleared that the retina and

particularly RPE cells have the highest

metabolic expenditure among body tissues, far

higher than brain and kidney in terms of oxygen

consumption levels.

• inadequate function of PS at demanding RPE,

ensuing cumulative failure of MerTK mediated

efferocytosis, pursuant progressive expansion of

innate immunity in the retina and subsequent

drusen formation in Bruck’s membrane finally

result in adult onset rod-cone dystrophy.



• Previous reports have noted the existence of

retinopathy accompanied with recurrent venous

thromboses in patients with PS deficiency,

mainly due to thrombosis-mediated retinal veno-

occlusion, starting very early in utero.

• In the case of our patients, it is hypothesized that

the mechanism of pathogenicity is different. In

fact, degeneration of photoreceptors begins

sometime after birth due to dysregulation of

innate immunity as a sequel of impaired

efferocytosis.



Taken together

• Based on co-segregation of this mutation,

particularly in two unrelated families, an intriguing

similar RP-like phenotype and the intimate

interaction of PS and MerTK in maintaining

photoreceptor and RPE homeostasis, led the role

of some mutations in the PROS1 gene in the

pathogenesis of RP to be raised.


