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[ Abstract] Objective To identify the pathogenic gene in a family with cone-rod dystrophy ( CRD).
Methods A pedigree study was conducted. Clinical data were collected from three generations of six people from a
family with CRD who visited Henan Eye Hospital in December 2019, including one patient. After detailed collection of
the patient’s medical history, the proband and his family members underwent best-corrected visual acuity, slit-lamp
microscope+ front-lens examination, optometry, non-mydriatic fundus photography, spectral-domain optical coherence
tomography ( SD-OCT), and full-field flash electroretinography (ff-ERG ). Peripheral venous blood (5 ml) was
collected from the proband,his parents and siblings, and the whole genome DNA was extracted. The proband’s DNA
was sequenced using whole exome sequencing. Hemizygous and potentially pathogenic mutations were verified by
Sanger sequencing. Pathogenicity was assessed according to the American College of Medical Genetics and Genomics
(ACMG) guidelines. Tools such as SpliceAl and dbscSNV were used to predict the impact of mutations on mRNA
splicing. This study strictly followed the Declaration of Helsinki, and the study protocol was approved by the Ethics
Committee of Henan Eye Hospital ( No. HNEECKY-2019[ 15]). All subjects and guardians of minor subjects signed

informed consent forms.  Results The proband (Il :1),a 5-year-old boy, presented with recessive nystagmus in
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both eyes and a best corrected visual acuity of 0.2. Color vision examination revealed red-green color blindness
without night blindness. SD-OCT showed the presence of neuroepithelial structures in both eyes,but the interdigitation
zone was blurred in both eyes. f{-ERG showed a slight decrease in rod function and a moderate-severe decrease in cone
function in the right eye, and a slight decrease in cone and rod function in the left eye. Gene sequencing results
showed that the proband had the hemizygous splice site variant ¢. 1911-3C > A of the CACNAIF gene on the X
chromosome. Sanger sequencing showed that neither his mother nor his younger sister carried the variant, suggesting it
was novel. This variant site was not recorded in the normal population database ( PM2). Bioinformatics tools SpliceAl
and dbscSNV consistently predicted that this variation affects on splicing. According to the ACMG guidelines, this
Conclusions A novel variant ¢. 1911-3C>A in the CACNAIF gene was found in a family

variation is pathogenic.

with CRD, and this variant may be a pathogenic variant site in this CRD family. This discovery expands the spectrum

of pathogenic variations in CRD.
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Figure 1  Binouclar color fundus photography of the patient
Fundus color photography showed normal fundus in both eyes A :Right
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2.3 FHURMHITAL Figure 3 Binocular ff-ERG findings of the patient A :Scotopic 0. 01 (R-1,1-2),3.0 (R-3,L-4) and 10.0

CACNAIF % E/\J - % (R-5,L-6) waves B:Scotopic 3.0 oscillatory potentials waves Waves could not be differentiated from each

other,and the amplitudes were roughly normal  C: Photopic 3.0 waves The amplitude of a-wave decreased

A5 ¢ 1911-3C>A i Ti%

H % 145 Ij;] ﬁ T -3 30 Hz waves Abnormal responses were seen in both eyes,and waveform amplitudes decreased moderate-severe

moderate-severe in both eyes,and the amplitude of b-wave decreased moderate-severe in both eyes D :Photopic
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Figure 4 Pedigree of the family M :male patient; []:normal male;
O :normal female; 7 ;proband;M1;CACNAIF c. 1911-3C>A
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Figure 5

pedigree , the proband ( Il[-1) carried c. 1911-3C>A variant in CACNAIF

Sanger sequencing results of the CRD family In this

gene, presenting with CRD, while the proband’s mother I -2 and the
proband’s younger sister [l[-2 did not carry the mutation and they were

asymplomatic
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Figure 6 Distribution of known disease-causing variants in the CACNAIF gene associated with retinal disorders

a website (http://www. ncbi. nlm. nih. gov/clinvar) and mapped to the MANE Select transcript for standardized annotation
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