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Abstract

Title: Genetic etiology and clinical features of achromatopsia in Japan
Purpose: Achromatopsia (ACHM), a rare congenital condition inherited in an
autosomal-recessive manner, impairs visual function mediated by cone
photoreceptors despite almost normal rod function. Several studies have
investigated the genetic and clinical profiles of ACHM globally, however, no
studies have investigated the relationship between the genetic etiology and
clinical profile in a large ACHM cohort in Japan. This study aimed to ascertain
the characteristics of ACHM in Japan by analyzing the genetic and phenotypic
features of patients with ACHM.

Setting/Venue: Fifty-two patients from 47 families diagnosed with ACHM at the
Nagoya University Hospital, Jikei University School of Medicine, NHO Tokyo
Medical Center, Kindai University Faculty of Medicine, and the University of
Occupational and Environmental Health were enrolled. The medical records of
patients were retrospectively reviewed.

Methods: All the patients underwent ophthalmic examination, including the
measurement of best-corrected visual acuity (BCVA); refractive errors; color
vision testing performed using the Ishihara color vision test, panel D15 test, or
anomaloscopy; biomicroscopy with a slit-lamp microscope; fundus
examinations; OCT; fundus autofluorescence (FAF); and electroretinogram
(ERG). All patients had also undergone whole-exome sequencing (WES).
Results: Thirty-six causative variants of ACHM were identified in 26 families via

whole-exome sequencing (WES): PDE6C (12 families), CNGA3 (10 families),
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CNGB3 (two families), and GNAT2 (two families). However, none of the six
causative variants that are known to cause ACHM, or the 311 other genes listed
in RetNet, were observed in 19 families. A significant trend toward older age
and worsening of ellipsoid zone disruption on optical coherence tomography
images was observed (P < 0.01). Progressive ellipsoid zone disruptions were
observed in 13 eyes of seven patients during the follow-up visits. These patients
harbored one or more variants in PDE6C.

Conclusions: The ACHM phenotype observed in this study was similar to
those observed in previous reports; however, the causative gene variants
differed from those in Europe. The low identification ratio of causative genes in
WES suggests the presence of unique hot spots in Japanese patients with
ACHM that were not detectable via ordinal WES.
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