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[ Abstract] Objective To identify the clinical characteristics and pathogenic gene of a Chinese Han family
with achromatopsia ( ACHM ).  Methods The method of pedigree investigation was adopted. A Chinese Han
ACHM family was recruited in Peking Union Medical College Hospital form July 2010 to July 2019, including 5
members of 2 generations. There were 2 patients and 3 phenotypically normal individuals. The medical history was
collected and comprehensive ophthalmic examinations were performed, including visual acuity, colour vision, color
fundus photography, fundus autofluorescence ( FAF ), optical coherence tomography ( OCT ), visual field and
electroretinogram ( ERG). Genomic DNA was extracted from peripheral blood sample from the patients and family
members. Pathogenic variant was screened by whole exome sequencing (WES) and verified by Sanger sequencing and
co-segregation analysis. The variant was annotated with the 1000 Genomes, Human Gene Mutation Database
(HGMD) ,ExAC,ClinVar and OMIM databases to detect the single nucleotide polymorphism and whether it had been
reported previously. The pathogenicity of the variant was evaluated according to the standards and guidelines of the
American College of Medical Genetics and Genomics (ACMG). This study adhered to the Declaration of Helsinki. The

study protocol was approved by the Institutional Review Board of Peking Union Medical College Hospital ( No. JS-
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2059) . Written informed consent was obtained from the guardians of juvenile patients. Results  There was
consanguinity between the proband’s parents and this family was consistent with autosomal recessive inheritance. Both
male patients presented the reduction of visual acuity accompanied with photophobia and color blindness since
childhood. Barely visible foveal light reflex in fundus images, hypofluorescence of foveal areas in FAF images, foveal
defect with disruption of ellipsoid zone and interdigitation zone in OCT images were found in both patients. Central
scotoma with or without peripheral visual field defects was detected. Generally normal scotopic 0.01,3.0 and 10.0
responses , decreased oscillatory potentials amplitudes,no photopic 3. 0 and 30 Hz flicker responses were observed. No
sign of progression was found during the 9-year follow-up. It was confirmed that both patients carried a novel
homozygous disease-causing variant c. 947insA ( p. Asn316Lysfs * 46) in ATF6 gene. Their mother had the
heterozygous variant. The unaffected brother did not carry the variant. This family was consistent with co-segregation.
This variant was labeled as pathogenic according to the ACMG standards and guidelines. ~ Conclusions A novel

variant c¢. 947insA (p. Asn316Lysfs * 46) in ATF6 gene is the pathogenic variant of this achromatopsia family. This is

- 949 .

the first time that this variant has been reported.
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Figure 1 Pedigree of a Chinese family with ATF6-associated

achromatopsia []: normal male; O ; normal female; Il : male patient;
' :proband
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Figure 2 Farnsworth-Munsell Dichotomous D-15 test results in patients with ATF6-associated achromatopsia Normal control arranged the 15 color

caps in order. The proband II -1 and his brother II -3 placed the color caps disorderly with many crossings, indicating the total color vision deficiency of

patients
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Figure 3 Ultra-wide field fundus images, FAF images and OCT images of patients with ATF6-associated achromatopsia

Barely visible foveal light

reflex was found in the proband II -1 and patient II -3. Hypofluorescence was observed in FAF images. Foveal defects with disruption of ellipsoid zone and

interdigitation zone was seen in OCT images

Grayscale (VA)

26.2

MS [dB]

216

255
Programs:
Parameters: 4 /1000 asb Il 100 ms
Catch trials: 0/3 (0%) +, 1/4 (25%) -
Refraction SIC/A:

=
=

O0dfdieEEE

30°

MS [dB]:

MD [< 2.0 dB]:
sLV [< 2.5 dB]:

241

4.7

G Standard / White/White / 1000/ lll TOP Questions / repetitions: 70/7

03:37
14.2
6/20

A

FAF :fundus autofluorescence ; OCT : optical coherence tomography

Grayscale (VA)

263

MS [dB)
247

=
2

o =0
2o
(=]

16..20
21.25
26..30
31.35

mimmsie] | ]

O
8
3

253

Programs:

Parameters: 4 /1000 asb Ill 100 ms
Catch trlals: 113 (33%) +, 0/4 (0%) -
Refraction SIC/A:

B4 SEIEE U-1EFRI 30°ULEF /R BUR PO /N 8 R ZAE G B E ACHIG B 2R

Figure 4 Visual field testing results of proband -1 Central scotoma of both eyes and dark spot in superior nasal of left eye were detected in the central
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Figure 5 ERG characteristics in patients with ATF6-associated achromatopsia
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0.01,3.0 and 10. O responses, reduced oscillatory potentials amplitudes, and no photopic 3. 0 and 30 Hz flicker responses were observed in the proband II -1
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Figure 6
associated achromatopsia
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protein contained 670 amino acids and multiple domains. A total of 22 ATF6 variants including 18 black-marked

ones reported abroad, 3 orange-marked ones identified previously in Chinese patients, and a red-marked variant

verified in this study bZIP :basic leucine zipper
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