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Abstract

This brief review summarizes the major proof-of-concept gene therapy studies for autosomal 

dominant retinitis pigmentosa (RP) caused by mutations in the rhodopsin gene (RHO-adRP) that 

have been conducted over the past 20 years in various animal models. We have listed in tabular 

form the various approaches, gene silencing reagents, gene delivery strategies, and salient results 

from these studies.
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19.1 Introduction

The P23H mutation in rhodopsin (RHO) was the first genetic mutation identified to be 

causally associated with retinitis pigmentosa (RP) (Dryja et al. 1990). Currently, over 150 

unique mutations in RHO are known to cause ~40% of all autosomal dominant forms of RP 

(adRP), and RHO P23H accounts for ~10% of RHO-adRP among the US Caucasian 

population (https://sph.uth.edu/Retnet). Mutant RHO proteins cause disease via either a 

dominant negative or a toxic gain-of-function effect. While gene augmentation with a wild-

type copy of RHO may be sufficient to dilute out the effects of a dominant negative mutant 

protein, a gene knockdown strategy is more likely to be beneficial for the toxic gain-of-

function mutations. In the past 20 years, significant progress has been made in the field of 

gene therapy with very promising results in preclinical animal models. A number of 

transgenic rodent and pig models of RHO-adRP (listed in Table 19.1) have been used to 

evaluate gene knockdown, gene augmentation, gene editing, or combined gene knockdown 

and replacement strategies. The latter approach delivered within a single AAV vector was 

recently shown to successfully prevent the onset of photoreceptor degeneration in the RHO-

T4R dog, the only currently available naturally occurring animal model of this disease 

(Cideciyan et al. 2018). Gene editing using CRISPR-Cas9 may be an elegant approach to 

specifically correct common RHO mutants such as P23H; however, due to the wide 

mutational heterogeneity in RHO, a mutation-independent strategy that combines 

knockdown with gene replacement could be an economically attractive therapy to target all 
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forms of RHO-adRP. This review presents a tabular summary of all preclinical studies in this 

field, spanning 20 years, from 1998 to present.
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