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Abstract

To report the clinical findings of a Moroccan
patient presenting with retinitis pigmentosa (RP),
together with pre-mRNA processing factor 31
(PRPF31) mutations. The patient experienced night
blindness a few months before being diagnosed
with RP in July 2023, and several ophthalmic
examinations were carried out, including best-
corrected visual acuity (BCVA) measurement, slit-
lamp biomicroscopy, dilated ophthalmoscopy,
fundus photography, optical coherence
tomography (OCT), and electroretinogram (ERG). A
genetic analysis was carried out to identify the
causative genes in order to better understand the
disease and facilitate the path to therapy. The
variant found was in the PRPF31 gene at position
c.1165C>T p(GIn389**), generating a stop codon
and a loss of 110 amino acids. This mutation has
previously been described as pathogenic and
induces autosomal dominant RP. This is the first
description of a Moroccan case presenting RP with
a PRPF31 mutation. More cases are needed to
better define the clinical progression and the range
of mutations.

Introduction

Rod-cone dystrophies, also called retinitis
pigmentosa (RP), are the leading cause of
blindness or visual impairment in the young adult
population, with an estimated prevalence of one
in 3500 individuals and more than one million
people affected worldwide [1]. RP is indeed a
clinically and genetically heterogeneous group of
inherited retinal disorders; it encompasses a wide
range of clinical presentations and is caused by
various genetic mutations. Clinically, the rod
photoreceptors and retinal pigment epithelial
(RPE) cells are usually the first cells to degenerate,

followed by secondary degeneration of cone
photoreceptors. When the cone dysfunctions
occur, progressive visual field constriction and loss
of central vision may be observed. A very severe
form of visual impairment could be attended, even
blindness, with no effective treatment so far [2].
Genetically, mutations in over 80 genes have been
identified, and nearly 3100 mutations have been
reported to date. These genes are involved in
various functions within the photoreceptors (rods
and cones) and other retinal cells. RP is also
characterized by diversification of inheritance
patterns, including dominant inheritance mode,
recessive, X-linked, and digenic inheritance
modes [3].

Diagnosing RP involves a combination of clinical
evaluation, imaging, and genetic testing.
Funduscopic examination shows in RP patients
bone spicule retinal pigmentation, chorioretinal
atrophy, attenuated retinal vessels, and waxy
pallor optic disc. Also, ERG shows a severely
reduced or nondetectable response reflecting
impaired photoreceptor function [4]. In RP
patients, autofluorescence shows clearly the
retinal degeneration and pigment accumulation.
Given the genetic and phenotypic diversity,
genetic testing is crucial for diagnosing RP and
identifying the specific mutation involved. This can
also help in understanding the prognosis and
exploring potential treatments [4]. In this study,
we report a case of a patient with RP and a PRPF31
mutation on whole-exome sequencing.

Patient and observation

Patient information: the patient, an 8-year-old
Moroccan girl, showed symptoms a few months
before being diagnosed with RP in July 2023.
During the follow-up, several ophthalmic
examinations were carried out, including BCVA
measurement, slit-lamp biomicroscopy, dilated
ophthalmoscopy, fundus photography, OCT, and
ERG. Since she was examined at the university
hospital center Avicenna- specialty hospital, to be
part of this study (Figure 1). The color fundus
photography taken during the initial visit revealed
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retinal degeneration characterized by peripheral
bone-spicule equatorial pigmentation, while the
retinal vessels and optic disc remained within
normal limits. OCT indicated preserved inner
retinal layers but demonstrated retinal atrophy in
the central macular region. Additionally, the OCT
section showed an interruption of the outer
nuclear layers in the perivascular region,
suggesting a loss of photoreceptors. No evidence
of macular edema was observed. The ERG
indicated a significant disorder of retinal
electrogenesis, particularly affecting the rods.

Clinical assessment: the exposed case was
detected as part of a genetic study carried out at
the Faculty of Medicine and Pharmacy of Rabat on
Moroccan patients who suffer from retinitis
pigmentosa. This study has the approval of the
ethics committee for biomedical research (CERB:
63/21 deliberated on October 23, 2023).

Genetic analyses: the patient has been followed
for a year, and a genetic test was suggested for a
better understanding of the disease. Genomic
analysis was performed using next-generation
sequencing (NGS-based CNV analyses). The
Deoxyribonucleic Acid (DNA) was enzymatically
fragmented, and regions of interest were enriched
using DNA capture probes. The final indexed
libraries are sequenced on an lllumina platform.
The gene panel used (Figure 2) included the gene
mutated in PERPF31. The nucleotide coverage was
99.67%.

A heterozygous likely pathogenic variant was
identified in the PRPF31 gene (Table 1). The
PRPF31 ¢.1165C>T p(GIn389*) creates a
premature stop codon and loss of 110 amino acids
(PRPF31 gene generates a protein with 499 amino
acids). According to the Human Gene Mutation
Database (HGMD) professional, this variant has
previously been described as causing retinal
dystrophy by Ezquerral-inchausti (PMID:
30337596). It is classified as likely pathogenic
(class 2).

Clinical finding: the patient began showing visual
symptoms such as night blindness a year ago, and
she was diagnosed in May 2023. Her
ophthalmological work-up showed a visual acuity
of OD: +2.5 (2,175') 9/10, OG: +2.75 (2,5,175')
9/10. An OCT and ERG were performed to assess
the state of the retina. The OCT showed retinal
atrophy beyond the central macular region. The
OCT slice showed an interruption of the outer
nuclear layer in the perimacular region, indicating
a loss of photoreceptors. The inner layers were
preserved. The ERG exposed severely diminished
photopic responses and extinguished scotopic
responses, indicating a major disturbance in
retinal electrogenesis, especially rods. Fundus
examination revealed diffuse retinal degeneration,
together with peripheral bone-spicule
pigmentation, vessels, and the optic disc was
within normal limits. She had no relevant medical
history, used no medicines, and was not exposed
to toxins or illicit drugs.

Patients perspectives: the patient, an 8-year-old
child diagnosed with retinitis pigmentosa due to a
PRPF31 mutation, reports difficulties with vision,
particularly in low light. The child and his family
have noted problems with night vision, making it
difficult to navigate dark spaces and engage in
certain activities. The patient has expressed
frustration at not being able to see as clearly as
her peers, particularly during play and school
activities. Despite these challenges, the child is
adapting with the help of assistive devices such as
magnifiers and special glasses. The family is
actively involved in helping the patient adjust to
his condition, and the patient remains optimistic
about future treatments. The family has expressed
hope that advances in research will improve the
patient's condition and provide a better quality of
life in the future.

Informed consent: the patient's tutors were
informed about the study procedure, then a
consent form was provided and fully signed.
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Discussion

The prevalence of RP is indeed around 1-3 in every
5.000 people, making it relatively rare but
significant for those affected. It can be caused by
mutations in several genes and different
transmission routes, each of which may contribute
to the disease in various ways [1]. In the gene
panel analyzed, a mutation in the PRPF31 gene
was found. This gene is specifically linked to
autosomal dominant retinitis pigmentosa-11
(OMIM #606419) [4], which is compatible with this
case. The patient is heterozygous for the
GIn389Ter mutation, which was already described
in the ClinVar database [5] with a
pathogenic/likely pathogenic classification.
Mutations in the pre-mRNA processing factors
(PRPFs) are described as the second most common
cause of autosomal dominant RP (adRP) after
mutations in rhodopsin [6]. Among these factors,
mutations in PRPF31 are the most common, with a
prevalence ranging from 5% to 8% in different
adRP  cohorts across various geographical
regions [7]. The PRPF31 gene encodes a protein
that is part of the spliceosome, a complex
machinery responsible for splicing pre-mRNA into
mature mRNA. This splicing process is crucial for
proper gene expression [8]. Deficiency of PRPF31
leads to a retina-specific phenotype. PRPF31
mutations induce significant morphological and
functional changes in RPE cells and photoreceptor
cells, notably an altered cell morphology with loss
of typical cellular architecture, and disruption of
the cellular monolayer integrity [9]. Also, retinal
organoids derived from patient-specific induced
pluripotent stem cells (iPSCs) with PRPF31
mutations show that rod photoreceptors are
typically the first to undergo degeneration. This
mirrors the clinical manifestation of night
blindness and loss of peripheral vision in RP
patients [10]. Following the initial loss of rod cells,
cone photoreceptors often begin to deteriorate,
inducing impairment of central vision [10].

The patient presents a clinical form similar to the
phenotype of RP with mutated PRPF31. The

destabilization of retinal cell structure elucidated
in the literature is represented in this case by
retinal atrophy beyond the central macular region.
Also, the loss of photoreceptors was detected by
OCT, showing an interruption of the outer nuclear
layer in the perimacular region. The crucial clue to
the PRP31 mutation demonstrated in the study of
patient-specific induced pluripotent stem cell
(iPSC)-derived retinal organoids [10] was also
found in this patient, namely the loss of rod
photoreceptors followed by a loss of cone exposed
by the patient's ERG findings of severely
diminished photopic responses and extinguished
scotopic responses, indicating a major disruption
of retinal electrogenesis, particularly of the rods.

Following the classification of the PRPF31
c.1165C>T p(GIn389%*) mutation as
pathogenic/likely pathogenic for autosomal
dominant retinitis pigmentosa-11 and the clinical
presentation of the patient, which was more or
less similar to the phenotype described in the
literature, we can conclude that this phenotype
could be due to this variant. However, this study
can only be complete and concrete if it is extended
to a cohort of patients with the same clinical
manifestations and the same mutation, followed
by a study of the mutation in vitro for a better
phenotype-genotype correlation.

Limitations: although this study provides valuable
insights into this case of retinitis pigmentosa, it is
important to be aware of several limitations that
may affect the interpretation of the results, since
to correlate a genotype to phenotype, an
extension of the cohort must be elaborated and a
functional study of the mutation in vitro is
necessary. These limitations provide directions for
future research and should be taken into account
when applying the results to different contexts.

Conclusion

In this study, the description of the clinical case in
favor of retinitis pigmentosa has also been
concretized by the description of the variant that
may be at the origin of the disease in this patient,
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although we will not be able to correlate the
genotype associated with the PRPF31 mutation
with the phenotype until we extend the study to a
large cohort of patients with the same mutation
and the same symptoms, and until we concretize
the effect of the loss of 110 AA of the PRPF31
protein in vitro.
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gene)
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Table 1: description of the sequence variants
Gene | Variant Amino- SNP Zygosity In SILICO parameters | Allele Type and
coordinates | Acid identifi frequenci | classificati
change er es on
PRPF3 | NM_015629. | p.(GIn389 | N/A Heterozygo | PolyPhen:- Align- | GnomAD: | Nonsense
1 3:¢.1165C>T | *) us GVDG:N/A ESP:1000 | Likely
MutatioNTASTER:Dise | G pathogenic
ase causing (class 2)
Conservtion_nt:hignt | CentoMD
Conservation_aa:N/A
i\
pedod) PEE=
Figure 1: fundus finding of the patient (a), optical coherence
tomography (b), and electroretinogram (c)
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BBS12. BBS2, BBS4, BBSS, BBS7, BBS9, BCOR, BEST1, BFSP1, BFSP2, BLOC153, BLOCIS6,
BMP4, CIQTNFS5, C2CD3, CA4, CABP4, CACNAIF, CACNA2D4, CANTI, CAPNS, CC202A,
CCDC28B, CDH23, CDH3, CDHRI, CEP104, CEP120, CEP164, CEP290, CEP41, CERKL,
CFAPA18, CHD7? CHM, CHMP4B, CIB2, CISD2, CLCN7, CLN3, CLN5, CLN6, CLNS8, CLPB,
CLRNI, CNGAI1, CNGA3, CNGBI1, CNGS83, CNNM4, COL11Al, COL11A2, COL2A1, COLAAT,
COLYA1, COL9A2, COL9A3, COX78, CPLANEI, CRBI1, CRX, CRYAA, CRYAB, CRYBAI,
CRYBA4, CAYBB1, CRYBB2, CAYBB3, CRYGB, CRYGC, CRYGD, CRYGS, CSPP1, CTClI,
CTDP1, CTNNAI, CTNNBI, CTSD, CWC27, CYPIBI, CYP27A1, CYP4V2, DGUOK, DHDDS,
DHK38, DKCI1, DNA2, DNAJCI9, DNMIL, DRAM2, DTNBPI, EDN3, EDNRB, EFEMPI,
ELOVL4, ENPP1, EPHA2, ERCCI1, ERCC2, ERCC5, ERCC6, ERCC8, EYAI, EYS, FAMI26A,
FAMI61A, FDXR, FLVCRI1, FOXCI, FOXL2, FRASI, FREMI, FREM2, FSCN2, FTL, FYCOI,
FZD4, GALE, GALKI1, GALT, GBA, GCNT2, GOF3, GDF6, GJAl, GJA3, GJAB, GNAT2, GNPTG,
GPR143, GRIP1, GRN, GUCAIA, GUCAIB, GUCY2D, HARS1, HCCS, HESX1, HEXA, HGSNAT,
HK1, HMXI1, HPS1, HPS3, HPS4, HPS5, HPS6, HSF4, HTRA2, IDH3B, IFT140, IFT172, IFT27,
IMPDHI, IMPG1, IMPG2, INPPSE, IQCB1, KATNIP, KCNJ13, KCNV2, KIAA0586, KIF11, KIF7,
KIT, KLHL7, LCAS, LEMD2, LEP, LEPR, LIM2, LMX1B, LOXLI, LRAT, LRMDA, LRP2, LRPS,
LSS, LTBP2, LYST, LZTFL1, MAB21L2, MAF, MAK, MCI1R, MECR, MERTK, MFEN2, MFRP,
MFSDS8, MIP, MITF, MKKS, MKS1, MLPH, MT-ATP6, MT-ATP§, MT-CO1, MT-CO2, MT-CO3,
MT-CYB, MT-NDI1, MT-ND2, MT-ND3, MT-ND4, MT-ND4L, MT-ND5, MT-ND6, MTRFR, MT-
RNRI1, MT-RNR2, MT-TA, MT-TC, MT-TD, MT-TE, MT-TF, MT-TG, MT-TH, MT-TI, MT-TK,
MT-TL1, MT-TL2, MT-TM, MT-TN, MT-TP, MT-TQ, MT-TR, MT-TSI, MT-1S2, MI-TT, MI-TV,
MI-TW, MT-TY, MYH9, MYOSA, MYO7A, MYOC, NAA10, NDP, NF2, NHS, NMNATI1, NPHPI,
NPHP3, NPHPA, NROB2, NR2F1, NRL, NTF4, OCA2, OCRL, OFDI, OPAIl, OPA3, OPNILW,
OPTN, OSTMI, OTX2, P3H2, PAX2, PAX3, PAX6, PCARE, PCDHI15, PDE6A, PDE6B, PDEGC,
PDE6H, PDE6H, PDZD7, PEX1, PEX2. PEX7, PHF6, PHYH, PIK3RS, PITPNM3, PITX2, PITX3,
PLA2GS5, PNKP, PNPLA6, POCI18. POLG, POLG2, POMC, POMGNTI, PPARG, PPTI, PQGPI,
PRCD, PRKCG, PROMI, PRPFPRPF4, PRPF6, PRPH2, PRPH2, PRPS1, PRSSS6, PXDN,
RABI18, RAB27A, RAB28, RAB3GAPI, RAB3GAP2, RARB, RAX, RAX2, RBP3, RBPA, RD3,
RDH12, RDHS, REEP6, RGR, RGS9, RGS9BP, RHO, RIMS1, RLBP1, ROMI, RPI, RPILI, RP2,
RPE6S, RPGR, RPGRIP1, RPGRIPIL, RRM2B, RS1, RTN4IP1, SAG, SBF2, SOCCAGS, SEMA4A,
STRACI, SETX, SHH, SILI, SIX3, SIX6, SLC16A12, SLC24A5, SLC25A4, SLC25A46, SLC33A1,
SLC38A8, SLC45A2, SLC52A2, SLCT7A14, SLC9A6, SMCHDI, SMOCI, SNAI2, SNRNP200,
SNX10, SOX10, SOX2, SPATA7, SPG7, STRA6, TBC1D20, TBKI, TCIRG1, TCIN1, TCTN2,
TCTN3, TDRD7, TEK, TENM3, TFAP2A, TIMM50O, TIMMBA, TIMP3, TK2, TMEMI07,
TMEMI126A, TMEM138, TMEM216, TMEM231, TMEM237, TMEM67, TMEM70, TNFRSFIIA,
TNFSF11, TOPORS, TPP1, TRAF3IP1, TRIM32, TRNT1, TSPAN12, TTC21B, TTC8, TTLLS, TTPA
TULP1, TWNK, TVMP, TYR, TYRPI, USHIC, USHIG, USH2A ,VCAN, VIM, VPSI13B, VSX2,
WDPCP, WDR19, WDAR36, WES1, WHRN, WRN, ZKC2, ZNF408, ZNF423, ZINF513. C8orF37,
Cl2ort65, KIAAOSS6

Figure 2: gene panel including PRPPF31 (mutated gene)
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