R 16 £ 8 H 10 H

489

KRFE S ST H - 728 1 IO + HEBIE S TR %

1%( %E/? 2':

B, AR BIF,. R ER. AR #=

R E SRR FIRE A

= ﬁ

B W REETHIELIBBOLEICHITDHR - #&
FEYEEGTFOBGTFEICDOWTIRET L 7=,

MR EFE  NRIE, RRESLIUXDOHEEHTH
5. BREFNOIZEYIZEIC panel D-15 2Ly, EEL
BECHHEL:. RE3RIEARE 2EBEEBRNMMIC
lF7/~0XR3—7% AL, E =B polymerase
chain reaction-single-strand conformation poly-
morphism ;EZ% RV, 7 - FRMEBGTFOEEGTFE S
RE LTz,

W R AERBEOER, RHEIIEES 165, %
H%I%*Gﬁﬁ RHIIHESE 1 255, BRIIARIE

R E Nz, BIEZFENT, Hid3 DDFEAMEE
1z—‘HJJu AFBEMEEIET (R1G2, £ > 180)5F L,

LEU 1 DOFRYE BT IS A FRGRME
G5, £1)>180)5F L T =,

BTk - BEYEELTFOECTREAERE
ﬁ?ﬁ‘ﬁbﬂ/ﬁ?’é ZEENATRETH B, AR T, HimE
DEGTFEL, BRIVERIFENEL 2 2FEH(RIG2 &
R4G5) 0)?’2%/\-7 OFESHEHILRYI->TVWEI L%
R & BB TFEEMIC L WEERAL 7. (HERSES 108 :
489—495, 2004)

BIEF (R4

F—U—F I EBREERE, F18EE, K- BRYEE
ZF, BE~T OESH, XEHELME
BIR

A Protanomalous Female whose Genotype of Red/green Visual Pigment Genes
was Determined by Molecular Analysis of Her Family Members

Takaaki Hayashi, Satoshi Omoto, Akiko Kubo, Yoshiteru Nishio and Kenji Kitahara
Department of Ophthalmology, Jikei University School of Medicine

Abstract

Purpose . To determine X-linked red/green visual
pigment gene arrays of a female proband with
protan deficiency.

Methods : We examined a brother and both par-
ents as well as the proband. Severity, severe or mild
form, of color vision deficiency was estimated with
either failure or passing of the Farnsworth Panel
D-15 test. Diagnosis of either anomalous trichro-
macy or dichromacy was performed using a Nagel
Type I anomaloscope. Genotypes of red/green visual
pigment genes were determined by quantitative
polymerase chain reaction-single strand conforma-
tion polymorphism analysis.

Results : Color vision tests revealed that the
proband, her brother, her father, and her mother
had protanomaly (mild form), protanopia, prota-
nomaly (severe form), and normal color vision, re-
spectively. In analysis of gene arrays, the brother

had a red-green hybrid gene(R1G2, Ser 180) and
three green visual pigment genes, while the father
had a red-green hybrid gene (R4G5, Ser 180) and a
green visual pigment gene.

Conclusions : It is impossible to directly deter-
mine each paternal or maternal X-linked red/green
pigment gene array in the female proband. Molecu-
lar analysis of the family members revealed that the
proband was a compound heterozygote for two R1
G2 and R4G5 hybrid genes encoding photopigments
with different absorption maxima.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 108 : 489—495, 2004)

Key words : Female color vision defects, Protan,
Red/green visual pigment genes, Com-
pound heterozygote, X-linked recessive
inheritance
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DEEFN2mm?YH Y, FE1EFICRVE LRI T
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