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[ Abstract] Objective To explore the clinical features and pathogenic causes of a Chinese Han family with
Wagner syndrome,and to analyze the relationship between VCAN gene mutation and patient phenotype. Methods
The method of family pedigree investigation was adopted. A Chinese Han family with Wagner syndrome in 3
generations including 13 family members was collected in Xiamen Eye Center of Xiamen University in January 2020,
and 5 patients from 3 generations were diagnosed. All members underwent a comprehensive medical history collection
and routine ophthalmological examinations, including visual acuity, intraocular pressure, slit lamp microscopy, and
ophthalmoscopy to analyze the condition of anterior segment and fundus. Anterior segment photography, fundus
photography , optical coherence tomography and ultrasound biological microscopy were carried out in the proband and
some patients to analyze the condition of anterior segment, fundus and anterior chamber angle. The peripheral venous
blood of all family members was collected for genomic DNA extraction, and pathogenic gene variation analysis for
verification was through high-throughput target region capture sequencing and Sanger sequencing. Variants were scored

using the American College of Medical Genetics and Genomics (ACMG) guidelines,and the structure and function of
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variants were predicted through PredictProtein. This study adhered to the Declaration of Helsinki. The study protocol
was approved by the Ethics Committee of Xiamen Eye Center of Xiamen University ( No. MR-35-22-002800) . Written
informed consent was obtained from each subject. ~ Results The Chinese pedigree with Wagner syndrome was in
accordance with autosomal dominant inheritance pattern, and all patients had no history of systemic disease or other
abnormal manifestations. The common ophthalmic features of the patients were abnormal suspensory ligament,
premature cataract, vitreous cavity , vitreous condensation , veil-like proliferative membrane in the vitreous cavity , retinal
choroid atrophy and thinning, tractional retinal detachment, and retinal pigmentation. The proband had binocular
cataract surgery,and binocular intraocular lens dislocation occurred after the operation. Genetic analysis revealed that
a heterozygous splice site variation c. 9265+ 1G>A in the VCAN gene in this family was co-segregated with the disease
phenotype and graded as a likely pathogenic variant by the ACMG guidelines. This variant base pair substitution could
cause the formation of a protein product with 1 754 amino acids shorter, resulting in insufficient haploid dosage and
severe reduction of glycosaminoglycan attachment sites, making the versican protein dysfunctional. ~ Conclusions It

is the first time to report a Chinese family with Wagner syndrome in China,and it is confirmed that the family has a

- 915 -

heterozygous variation in the VCAN gene c. 9265+1G>A by molecular genetic analysis.
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Table 1 Phenotype analysis of patients from a Wagner syndrome family
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Figure 1 Pedigree of a Chinese family with Wagner syndrome
[1: normal male; O: normal female; WM : affected male; @ : affected

female;/ : deceased ; 7 ; proband
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Figure 2 Anterior segment images of both eyes of patients Ill-1 and MI-2 Anterior chambers were shallow A right eye of II-1

B: left eye of

IM-1 C:right eye of -2 D:left eye of -2 Figure 3 Photograph of the left anterior segment of the proband II-3 A :The intraocular lens shifted

downward B :The upper suspensory ligament was sparse, and the condensation of organized vitreous membrane was observed in pupil area
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Figure 4 Color fundus images of proband and patients I -5, -1 Obvious retinal veil-like proliferative membrane (arrow) was observed in both eyes
of the proband and his daughter Il[-1,and pigmentation was seen in their fundus. The proliferative membrane (arrow) and pigmentation was observable in the
fundus of the left eye of the proband’s younger brother II -5 A :right eye of proband B:left eye of proband C:right eye of proband’s daughter Il -1

D:left eye of proband’s daughter -1 E:left eye of proband’s younger brother 1II -5
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Figure 5 Macular OCT images of proband and patients II -5, III-1

of the proband and his daughter Il[-1. Proliferative membrane was observed in the fundus of left eye of II -5, the proband’s younger brother, stretching the

Significant atrophy and thinning of the retina and choroid were seen in both eyes

retina and causing neuroepithelial detachment and macular edema A :right eye of proband B:left eye of proband C:right eye of proband’s daughter

-1 D:left eye of proband’s daughter -1 E:left eye of proband’s younger brother II -5
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heterozygous canonical splicing site variant c. 9265+ 1G>A was found in the VCAN gene

of all patients in the family,as shown by the red box and red arrow
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