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Choroideremia is an X-linked, rare genetic disease caused by mutations in the CHM gene on the X chromosome, with 

an estimated incidence of approximately 1:50,000 to 1:100,000 worldwide. This disease is characterized by 

progressive night blindness and degeneration of the visual fields, initially affecting the peripheral areas and later the 

central ones. The evolving degeneration of the retinal pigment epithelium (RPE), photoreceptors, and atrophic 

choroid leads to serious peripheral field loss in adolescence and adulthood, central visual loss during adulthood, and 

total blindness during the last decade of life2. The CHM gene encodes for Rab Escort Protein 1, referred to as REP1, 

which is the A subunit of the Rab Geranyl-geranyl transferase II (RabGGTII), involved in the geranylation of Rab 

proteins3. Among the several mutations, 34% are represented by nonsense mutations in the CHM gene; these ones 

lead to the formation of a premature termination codon (PTC) in the CHM mRNA coding sequence, with the absence 

or a truncated and non-functional REP1 protein4. REP1 protein is not only involved in the vesicular trafficking and the 

correct prenylation on Rab protein5, but also in several pathways involved in cancer6, oxidative stress7, autophagy8, 

and apoptosis9. Nowadays there is no cure or treatment against nonsense mutations, but promising result come 

from suppression therapy, based on the use of translational readthrough inducing drugs (TRIDs), that can overall 

the PTC when the ribosome go on it, introducing a near-cognate tRNA in correspondence of the PTC, allowing the 

continuation of the translation instead of termination, this approach are showing promising results against this kind 

of mutation10. Recently, the Pibiri-Lentini group has synthesized three TRIDs molecules, 1,2,4-oxadiazoles, namely 

NV848, NV914, and NV930, derivatives of Ataluren (Known as PTC124), a well-known readthrough agent, that are 

showing in vitro and in vivo very interesting results11,12,13. Our work is focused on studying the possible readthrough 

activity and the effect of these molecules on different Choroideremia nonsense models. Especially, to evaluate the 

above-mentioned molecules' activity on CHM nonsense mutations, two transient cell lines, CHM R293X and CHM 

R253X, have been produced. To evaluate the readthrough activity of these compounds and the rescue of the REP1 

protein, immunofluorescence analyses have been performed after 48h of treatment. Furthermore, to investigate 

their activity on primary cell culture, 72h chronic treatments on Fibroblasts CHMR253 have been performed, and REP1 

protein rescue by Immunofluorescence has been evaluated. The results show the rescue of the REP1 protein in all 

the models analysed, confirming the promising results in fighting nonsense mutations. 

 

 
 
 
 
 
 
 
 



 
 
References  
 

1. Zeitz C, Nassisi M, Laurent-Coriat C, Andrieu C, Boyard F, Condroyer C, Démontant V, Antonio A, Lancelot 

ME, Frederiksen H, Kloeckener-Gruissem B, El-Shamieh S, Zanlonghi X, Meunier I, Roux AF, Mohand-Saïd 

S, Sahel JA, Audo I. CHM mutation spectrum and disease: An update at the time of human therapeutic 

trials. Hum Mutat. 2021 Apr;42(4):323-341.  

2. Heon E, Alabduljalil T, McGuigan III DB, Cideciyan AV, Li S, Chen S, Jacobson SG. Visual Function and 

Central Retinal Structure in Choroideremia. Invest Ophthalmol Vis Sci. 2016 Jul 1;57(9):OCT377-87.  

3. Imani S, Ijaz I, Shasaltaneh MD, Fu S, Cheng J, Fu J. Molecular genetics characterization and homology 

modeling of the CHM gene mutation: A study on its association with choroideremia. Mutat Res Rev Mutat 

Res. 2018 Jan-Mar;775:39-50.  

4. Sarkar H, Moosajee M. Choroideremia: molecular mechanisms and therapies. Trends Mol Med. 2022 

May;28(5):378-387.  

5. Preising M, Ayuso C. Rab escort protein 1 (REP1) in intracellular traffic: a functional and pathophysiological 

overview. Ophthalmic Genet. 2004 Jun;25(2):101-10.  

6. Yun UJ, Sung JY, Park SY, Ye SK, Shim J, Lee JS, Hibi M, Bae YK, Kim YN. Oncogenic role of Rab escort 

protein 1 through the EGFR and STAT3 pathway. Cell Death Dis. 2017 Feb 23;8(2):e2621.  

7. Cunha DL, Richardson R, Tracey-White D, Abbouda A, Mitsios A, Horneffer-van der Sluis V, Takis P, Owen 

N, Skinner J, Welch AA, Moosajee M. REP1 deficiency causes systemic dysfunction of lipid metabolism and 

oxidative stress in choroideremia. JCI Insight. 2021 May 10;6(9):e146934.  

8. Choi J, Kim H, Bae YK, Cheong H. REP1 Modulates Autophagy and Macropinocytosis to Enhance Cancer 

Cell Survival. Int J Mol Sci. 2017 Aug 28;18(9):1866.  

9. Song KH, Woo SR, Chung JY, Lee HJ, Oh SJ, Hong SO, Shim J, Kim YN, Rho SB, Hong SM, Cho H, Hibi M, 

Bae DJ, Kim SY, Kim MG, Kim TW, Bae YK. REP1 inhibits FOXO3-mediated apoptosis to promote cancer cell 

survival. Cell Death Dis. 2017 Jan 5;8(1):e2536.  

10. Campofelice A, Lentini L, Di Leonardo A, Melfi R, Tutone M, Pace A, Pibiri I. Strategies against Nonsense: 

Oxadiazoles as Translational Readthrough-Inducing Drugs (TRIDs). Int J Mol Sci. 2019 Jul 6;20(13):3329.  

11. Pibiri I, Melfi R, Tutone M, Di Leonardo A, Pace A, Lentini L. Targeting Nonsense: Optimization of 1,2,4-

Oxadiazole TRIDs to Rescue CFTR Expression and Functionality in Cystic Fibrosis Cell Model Systems. Int J 

Mol Sci. 2020 Sep 3;21(17):6420.  

12. Corrao F, Zizzo MG, Tutone M, Melfi R, Fiduccia I, Carollo PS, Leonardo AD, Caldara G, Perriera R, Pace A, 

Belmonte B, Sammataro S, Pibiri I, Lentini L. Nonsense codons suppression. An acute toxicity study of 

three optimized TRIDs in murine model, safety and tolerability evaluation. Biomed Pharmacother. 2022 

Dec;156:113886.  

13. Perriera R, Vitale E, Pibiri I, Carollo PS, Ricci D, Corrao F, Fiduccia I, Melfi R, Zizzo MG, Tutone M, Pace A, 

Lentini L. Readthrough Approach Using NV Translational Readthrough-Inducing Drugs (TRIDs): A Study of 

the Possible Off-Target Effects on Natural Termination Codons (NTCs) on TP53 and Housekeeping Gene 

Expression. Int J Mol Sci. 2023 Oct 11;24(20):15084.  

 

 

 

 


