SO IR B L s 2026 4F 1 HES 44 4555 1 ] Chin ] Exp Ophthalmol , January 2026, Vol. 44 No. 1

Hh DU G R B 1 gt % Z2 A BVMD
— % Z4 i R 2 B A 35 A~ e AR 0 A

Bk #HeR TEF HEH
A AR ERRA oy 2 RAER, #01 450003
BAZVE & 3R &% Email : haoyiguo2000@ aliyun. com

(fE] BH S 2 Best BB A B E 5 A R (BVMD) — 5 & M9 I A F7AF 2 20w R A, 3+ 80T
AR X MW . AiE SRR RIMER I IR 2024 4 8 J] T B A4 Sz IR B EE B ik 2 19
PEDGEZ A BVMD — K R34 A Hr B 16, W R R BUGR E, IE AT PR A0 0 IR AR AS 2E  £ 45 L
I3 R BRI BRSSO F IR IS L 1 5 (FFA) (5] W35 4 1l 48 15 52 (ICGA) (BRJIE B R %6 (FAF) 6%
W2 R R B E (EOG) M A o WU A Z A 52 A1 J i Bk o , o 28 2 R A7 4 4 Sl 7 4L 00 e, 77 30 90096 28
55 oAt B 51 R A Sanger WU P BRI, X & BLAY AR AL S AT EORE AT E AT, &R O GiIEHE
MR S A7 IE A 0.5 IR R IR, B BE K2 145 =5 J) Bl AT U 22 4 B9 B 0 A5, 100 553 i s FAF A6 45 & B8 B 0iF
XHR 35 BE [X. B # RE 4 0 5 25 58 56, ELAT L 2 AN kL OCT 75 XCHR 35 BE X 00 I B b 2 1 % J2 S i, 2 |
S (RPE) 2438, BEBE 0 N J7 K3k 5 S5 90 R DUBUF RPE, ik 46 B8 3 T2, ok 2% R il 4 97 3 s FFA R s &
UL HR 5 A 50 B B 5 98 6 X, 1 SRR, B BE XA AT DL IR ASOIR R 28 ' , 35 52 W 0 A R SR S R B 1 S 0ok 2
BT A58 s TCGA K A 7 U MR 36 552 7 300 JUk 0% 100 78 88 2 D1, P AR 335 2 Dk, 368 52 W6 8 T DL JOIR 58 8 Dl 4R v
FHBEX ;EOC # A R XWIR Avden WE FRECAIR Y 1.2, Z20R K 1. 1), SR G R I W 1 B & IR (A IR K
332.6 wV/div, Z2 R Jy 354. 6 pV/div) o SEIEH G IR R BLAT & 2 ke BVYMD ; S5 E 2 A0 B 70 4H 1 PR 2% B ok I
PR SE. 2R FAMF BIR, S5k & K H B2k BESTI B[RS F 2 ARG H XAEF ¢.37C>T
(p. Argl3Cys) , 2B 13 AOAFERAL 7 E AR, B R AT G 7 O B, SREEYBEYY
SE AL 22 43 17 B A8 5 5 b o R4 R P4 L 2 AR SR RO AT REBUR MR R B A TN WOR
p. Argl3Cys B R FEREM S MM L R AENE, Hid HEPREE KR DKM BESTI FF . 37C>T
(p- Argl3Cys) 28 5 5 L k1 BYMD [y SCIE TR , 122748 5 W] 3 3000k 3 11 s (AL AG G % AR Bl s

[X$HE] ZAME Best PREAF BB E IR ANR ; ZHEHAR; BESTI SLH; L1

E£TH: WrAEFREIOCTH R A L@ H (LHGJ20230658) ; WIM A - WKbM Ak BRHIF &
JET H (BCF-KH-IT-202306-19)

DOI:10. 3760/ cma. j. en115989-20250303-00064

Clinical phenotype and genetic characteristics in a Chinese Han family affected by autosomal dominant
multifocal BVMD
Jiang Yongqiang, Han Jinfeng, Ding Huifang, Guo Haoyi
Department of Ophthalmology, Henan Provincial People’s Hospital, Henan Eye Hospital, Zhengzhou 450003, China
Corresponding author: Guo Haoyi, Email: haoyiguo2000@ aliyun. com

[Abstract] Objective To investigate the clinical characteristics and pathogenic causes of a family pedigree
with multifocal Best vitelliform macular dystrophy (BVMD), and to analyze the impact of candidate variants on the
protein structure. Methods A Chinese Han family of four individuals, including one patient diagnosed with
BVMD, was identified and studied after the patient was admitted to Henan Eye Hospital in August 2024. A thorough
medical history was obtained from the patient and their family members. Comprehensive ophthalmic examinations were
conducted, including visual acuity testing, intraocular pressure measurement, color fundus photography, fundus
fluorescein angiography (FFA), indocyanine green angiography (ICGA), fundus autofluorescence (FAF), optical
coherence tomography (OCT), and electrooculography (EOG). Peripheral venous blood samples were collected from
members of this family. Whole-exome sequencing (WES) was performed on the proband to screen for pathogenic

variants. Sanger sequencing was used to verify the variants in other family members. Additionally, pathogenicity
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analysis and protein structure prediction were conducted on the identified variant sites. This study adhered to the
Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Henan Eye Hospital (No.
HNEEC-2024[34]). Written informed consent was obtained from each subject. ~ Results The best corrected visual
acuity of both eyes of the proband was 0.5, and the intraocular pressure was normal. Multiple vitelliform lesions with
clear boundaries were observed around the macula and vascular arcades. FAF examination revealed that the vitelliform
substances in the macular area of both eyes of the proband showed hyperfluorescence, with multiple lesions observed.
OCT showed separation between the retinal neuroepithelial layer and the retinal pigment epithelium (RPE) layer in
the macular area of both eyes, hyperreflective material deposition under the RPE in the macular fovea, choroidal
thickening, and dilation of large choroidal vessels. FFA examination showed strong fluorescence areas in the macular
region of posterior pole of both eyes with unclear boundaries, and scattered punctate strong fluorescence outside the
macular area; the punctate strong fluorescence in the late stage of angiography did not fade with the regression of
background fluorescence. ICGA examination showed strong fluorescence of choroidal vessels in the early stage of
angiography in both eyes, accompanied by punctate hypofluorescent foci, and punctate strong fluorescence was
concentrated in the macular area in the late stage of angiography. EOG examination showed a decrease in the Arden
ratio of both eyes (right eye: 1.2, left eye: 1.1), and a significant reduction in the peak value of light response in
both eyes (right eye: 332.6 wV/div, left eye: 354.6 wV/div). The clinical phenotype of the proband was
consistent with multifocal BVMD; no obvious abnormality was found in the clinical phenotypes of the proband’s
parents and elder sister. WES showed that the proband and his mother carried a heterozygous missense variant
¢. 37C>T (p. Argl3Cys) in exon 2 of the BESTI gene, resulting in the substitution of arginine at position 13 with
cysteine, and the inheritance pattern was consistent with autosomal dominant inheritance. According to the Standards
and Guidelines for the Interpretation of Sequence Variants by the American College of Medical Genetics and
Genomics, this variant was classified as a likely pathogenic variant. Protein structure prediction showed that the
p. Argl3Cys variant caused changes in the spatial conformation of the residue. ~ Conclusions The association
between the c¢.37C>T (p. Argl3Cys) variant of the BEST1 gene and multifocal BVMD is identified in a Chinese Han
family, and this variant can cause changes in the spatial conformation of the residue.

[Key words] Multifocal; Best vitelliform macular dystrophy; Multimodal imaging; BESTI gene; Genetic
analysis
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Figure 2 Wide-angle fundus images of both eyes of the proband
Both eyes showed typical vitelliform changes in the macular region, along
with prominent multifocal lesions with the inconsistent sizes A: Right

eye B: Left eye
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Figure 4 OCT images of both eyes of the proband The macular
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Figure 3 Fundus autofluorescence images of both eyes of the
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Figure 5 FFA and ICGA images of both eyes of the proband FFA images showed bilateral macular hyperfluorescence in the posterior pole with
unclear borders, and scattered punctate hyperfluorescence outside the macula, which did not fade with background fluorescence attenuation in the late phase
of angiography. ICGA images showed early choroidal hyperfluorescence with punctate hypofluorescent spots, and late punctate hyperfluorescence

concentrated in the macular area FFA: fundus fluorescein angiography; ICGA: indocyanine green angiography
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Figure 6 EOG images of both eyes of the proband The waveforms
of dark valleys and light peaks were shown from left to right. The photopic
and scotopic amplitudes of a- and b- waves reduced in bilateral eyes, and
the left eye was more severe. The Arden ratios were decreased in bilateral

eyes A, B: Right eye C, D: Left eye EOG: electrooculogram
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Figure 7 Wide-angle fundus photographs of both eyes of the

proband’s mother No obvious abnormalities were found in the fundus

of both eyes A: Right eye B: Left eye
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PO RS, & AL I 4 B 0 M A0 I B SR AL, R v A ok S A
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