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FIGURE 2. Results of DNA sequencing of cases 1 and 6.
(A) Top: Normal alleles from a healthy control. Bottom:
Mutant alleles from case 1 showing the deletion of TCATA-
CAGGTCATCGCG and the insertion of GC at 3’ splice site
in exon 7. (B) Top: Normal alleles from a healthy control
showing G in the third nucleotide at codon 340. Bottom:
Mutant alleles from case 6 showing a homozygous transver-
sion of guanine to adenine, which resulted in a stop codon at

codon 340.

scotoma and constricted visual field in the right eye, and
central scotoma in the right eye. Case 5 had a mildly
constricted visual field and enlargement of the blind spot
of Mariotte.

The scotopic single-flash, standard flash ERGs and
30-Hz flicker ERGs were nonrecordable in cases 1 and 6. In
case 2, the a-wave of the standard flash ERG in the left eye
and a-waves of photopic ERG in the both eyes were within
the normal range. The other components of the ERGs
were mildly reduced. In case 4, the a-wave of the standard
flash ERG, the scotopic b-wave in the right eye, photopic
a-wave in both eyes, photopic b-waves in the right eye, and
30-Hz flicker were mildly reduced. In case 3, all of the
ERGs were within normal range, and in case 5, all ERGs
were severely reduced (Table 2).

Crystalline deposits were detected at the superior
limbus of the cornea in cases 2, 3, and 4 by specular
microscopy {Figure 5).
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DISCUSSION

IN 2004, LI AND ASSOCIATES? FIRST REPORTED THAT MUTA-
tions of the CYP4V2 gene caused BCD. To date, 13 muta-
tions in the CYP4V2 gene have been reported in European,
Japanese, and Chinese patients.” It has been suggested that
the CYP4V2 gene might play a role in fatty acid and
corticosteroid metabolism, because patients with BCD have
abnormalities of lipid metabolism.® However, no previous
report regarding genotype-phenotype correlation has been
shown in Japanese patients with BCD.

Interestingly, molecular genetic analysis of the CYP4V2
gene in the 6 Japanese patients demonstrated that 5 of the 6
patients had an identical IVS6 to 8delITCATACAGGT-
CATCGCG/insGC mutation, which resulted in skipping of
exon 7. In 2004, Li and associates? reported that the IVS6 to
8delTCATACAGGTCATC mutation, which also resulted
in skipping of exon 7, was detected in not only Japanese but
also Chinese patients with BCD. If we consider that these
two mutations were the same, our results would suggest that
the IVS6 to 8delTCATACAGGTCATCGCG/insGC mu-
tation is the most common mutation in the CYP4V2 gene
and extends to other races.

A comparison of the ophthalomologic examinations in
patients aged in the 40s to 60s showed the natural course
of the ophthalmologic characteristics and visual outcome
in patients with BCD associated with mutations in the
CYP4V2 gene. Patients older than 50 years showed ad-
vanced choroidal sclerosis, decreased visual acuity, and
attenuation of retinal vessel. These findings are compatible
with the previous reports about the clinical characteristics
of patients with BCD.10

Conversely, the clinical features, for example, the ERGs,
kinetic visual fields, and fundus appearance produced by
mutations in the CYP4V2 gene, were variable. Case 4 had
a demarcated choroidal sclerosis and retinal degeneration
in the posterior pole, whereas other patients showed
diffuse retinal degeneration. In addition, crystalline
deposits were not apparent because of the severe cho-
roidal sclerosis in case 1. For Goldmann kinetic visual
fields, four patients showed paracentral scotoma, two
had a central scotoma, and all patients had constricted
visual fields.

It has been reported that the ERG findings in patients
with BCD were markedly variable, even in patients with
similar opthalmoscopic, fluorescein angiographic, and vi-
sual field findings.!” The results of all the ERG tests in our
patients were also variable; case 3 had an apparent retinal
degeneration and abnormalities in fluorescein angiogra-
phy; however, all ERGs were of normal amplitude. Con-
versely, all ERGs were nonrecordable in cases | and 6. We
conclude that the mutation in the CYP4V2 gene also
causes clinical variability in functional manifestations
among patients with BCD.

The patient with the novel Trp340X mutation was 46
years old, had the typical fundus of crystaline retinopathy,
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 TABLE 1. Ocuiar Findings Associated With the“r\v/‘_lg_t:ati‘on'sv‘ lnthe CYP4V2 Gene ..

Age at Onset

of First Biomicroscopic Fluorescein
Patient Age Sex Mutation First Symptoms Symptom Findings Fundus Finding Angiography
1 61 F  IVS6-8delTCATACAGGTCATCGCG/ DVA 46  PSC,NC  CS NA
insGC '
2 57 F  IVSB-8delTCATACAGGTCATCGCG/ Night blindness -~ 41 CC CD, mild CS, RSHypo F, DHyper F
insGC BP
3 43 F  IVS6-8delTCATACAGGTCATCGCG/ Night blindness 43 cc CD, mottled RS Hypo F, DHyper F
insGC ‘ RPE, BP '
4 63 . F IVS6-8delTCATACAGGTCATCGCG/ DVA 49 ' 'mild PSC, * CD,’CS*, BP' RSHypo F, DHyper F
insGC NC
5. 48 'F .IVS6-8delTCATACAGGTCATCGCG/ Night blindness: - 43 - Normal .CD, mottied RSHypo F, DHyper
insGC RPE, BP,
, ST R SRR E SOt SRR . RSCMI .
6 51 M Trp340X CVF 46 Normal CD, mild CS, Hypo F, DHyper F
CLEL T S B ; “BP:

= sharply demarcated
A= decrease of visual -

Visual Standard Flash Scotopic Photopic 30-Hz Flicker
Patient Acuity Visual Field a-wave (uV) b-wave (V) b-wave {uV) a-wave (V) b-wave (V) b-wave (LV)
“E 1 v oD 003 ‘::}»j‘; : -
os 03
2 .UoD 400G
Os 1.0
3.0 0D 16
os 1.5
40D 0
(0] 0. 02
Y5 ont 09
os 0.5
Y it op i ood :
oS 0.4

36 Hz fhéker I‘ERG:H‘ 27 5

and showed a clinical course similar to the patients with
the IVS6 to 8delTCATACAGGTCATCGCG/insGC
mutation.

According to previous reports, BCD patients developed
decreased visual acuity, night blindness, and constriction
of the visual field between the second and fourth decade of
life; the marked visual impairment progressed to legal

blindness by the fifth to sixth decade of life.%7 Although

the initial symptoms were variable, our cases noted visual
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disturbances after age 40 years and had severe clinical
features after age 50 years. These findings suggest that
Japanese patients with BCD associated with mutations of
the CYP4V2 gene have a rapid and progressive decline in
visual acuity after 50 years.

Additional molecular biologic analysis such as trans-
genic experiments or gene expression studies will aug-
ment our understandings of the mechanism of
crystalline retinopathy.
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FIGURE 3. Fundus appearance of the six patients with Bietti’s crystalline corneoretinal dystrophy. (A) Case 1 shows severe
choroidal sclerosis without crystalline deposits. (B) Case 2 shows small yellowish-white sparkling spots distributed in the posterior
pole. (C) Case 3 shows pigmentation and small yellowish-white sparkling spots distributed in the posterior pole. (D) Case 4 shows
a few yellowish tiny deposits and demaracated chorioretinal degeneration. (E) Case 5 shows small yellowish-white sparkling spots
distributed in the posterior pole. The pigmentation is seen around the macula and in the nasal area. (F) Case 6 shows small
yellowish-white sparkling spots distributed in the posterior pole. The pigmentation is observed in the temporal area.

A B

FIGURE 4. Fluorescein angiography of (A) case 2, (B) case 3, (C) case 4, (D) case 5, and (E) case 6. All patients show atrophy
of retinal pigment epithelium and loss of choriocapillaris.

898 AMERICAN JOURNAL OF OPHTHALMOLOGY MAY 2005

—31—



FIGURE 5. Specular microscopic findings in case 2. Many crystalline deposits can be seen at the limbus.
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Screening for Mutations in the
IMPDH1 Gene in Japanese Patients
With Autosomal Dominant Retinitis
Pigmentosa

Yuko Wada, MD, Asako Tada, MD,
Toshitaka Itabashi, MD, Miyuki Kawamura, MD,
Hajime Sato, MD, and Makoto Tamai, MD

PURPOSE: To determine the presence and frequency of
mutations in the IMPDHI1 gene in Japanese patients with
autosomal dominant retinitis pigmentosa (ADRP), and
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FIGURE 1.

to characterize the clinical characteristics of patients with
the Lys238Arg mutation in the IMPDHI gene.
DESIGN: Case reports and results of DNA analysis.
METHODS: All 14 coding exons of the IMPDHI1 gene were
directly sequenced in 96 unrelated patients with ADRP,
The clinical features were determined by visual acuity,
slit-lamp biomicroscopy, and kinetic visual field tests.
RESULTS: Two novel mutations, a Leu227Pro and
Lys238Arg, in the IMPDH1 gene were identified in two
unrelated families with ADRP. The clinical features
associated with the Lys238Arg mutation were an early-
onset and severe retinal degeneration.

CONCLUSIONS: The most commonly reported Asp226Asn
mutation was not found in the Japanese population,
instead two novel mutations were found. These find-
ings suggest that mutations of the IMPDHI1 gene cause
ADRP in the Japanese population. (Am ] Ophthal-
mol 2005;140:163-165. © 2005 by Elsevier Inc. All

rights reserved.)
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(Top) Pedigrees of two Japanese families with autosomal dominant retinitis pigmentosa associated with mutations in

the IMPDH1 gene showing affected (solid symbols) and unaffected (open symbols) members. Squares, male members; circles,
female members; X, individuals examined in this study; arrow, proband; M, mutant allele; plus, normal allele. (Bottom) (A) Results
of nucleotide sequencing analysis. Family 1 has a Leu227Pro mutation. The upper sequence is that for normal individuals and the
lower sequence is from patient 11 -2. (B) The abnormal nucleotide sequence of family 2 shows a Lys238Arg mutation. The upper
sequence is that for normal individuals, and the lower sequence is from patient II -1.

VOL. 140, NO. 1

Brier REPORTS 163



FIGURE 2. (A) Fundus photographs of patient I-1 of family 2 at age 54 showing severe retinal degeneration, attenuation of retinal
vessels, and bone-spicule pigmentation. (B) Fundus photographs of patient I1-1 of family 1 at age 19. Atrophic macular degeneration

and mottled appearance of retinal pigment epithelium can be seen.

HE IMPDH1 GENE IS THE TENTH GENE TO HAVE A
mutation in patients with autosomal dominant retini-
tis pigmentosa (ADRP). In 2002, it was reported that the
IMPDHI1 gene was a candidate gene in RP10 families, and
this mutation may account for 5% to 10% of ADRP in the
American and European population.’:2 IMPDHI is a ubig-
uitously expressed enzyme, functioning as a homotetramer
that catalyzes the rate-limiting step in the de novo syn-
thesis of guanine nucleotides. As such, it has been sug-
gested that the IMPDHI1 gene plays an important role in
the metabolism of cyclic nucleosides in the photorecep-
tors. All of the reported mutations were in exon 7, and
Asp226Asn was the most commonly reported mutation.!-?
The purpose of this study was to characterize the clinical
features of patients with a newly identified mutation,
Lys238Arg, in the IMPDHI gene and to estimate the
frequency of this mutation in the Japanese population.
Ninety-six genomic DNA samples from 96 unrelated
families with ADRP were screened for mutations in the
IMPDH1 gene. Informed consent was obtained from all
subjects. The sequences from exons 1 to 14 were amplified
by polymerase chain reaction (PCR). Nine sets of oligo-
nucleotide primer pairs were used to amplify the entire
coding region of the IMPDH]1 gene.! Products of the PCR
were directly sequenced on an ABI sequencer (Model
3100; Applied Biosystems; Foster City, California, USA).
The results demonstrated that Japanese patients do not
have the most commonly reported Asp226Asn mutation
but instead have two novel mutations, Lys238Arg and
Leu227Pro. Although the number of families with the
Lys238Arg mutation is small, this mutation cosegregated
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with the phenotype in this family (Figure 1). In addition,
50 normal controls did not have this mutation.

The visual acuity of the two affected members, a
19-year-old and a 54-year-old, ranged from no light per-
ception to hand motions and progressed to legal blindness
after 10 years-of-age. Fundus examination of II-1 of family
2 disclosed bilateral pigmentary retinal degeneration, at-
tenuation of the retinal vessels, and tapetal reflex in the
macula. I-1, father of II-1, showed diffuse atrophy of retinal
pigment epithelium, bone spicule pigmentation, severe
attenuation of the retinal vessels, and optic atrophy (Fig-
ure 2).

Two affected members in another family had a
Leu227Pro mutation (Figure 1). The Leu227Pro mutation
is within the CBS domain, a highly conserved residue and
also was not detected in normal controls. These findings
would suggest that the Leu227Pro mutation is probably a
pathogenic mutation.

In 2003, the clinical feature of patients with the
Arg231Pro mutation was an early onset of severe retinal
degeneration. The authors reported that the presence of a
severe form of ADRP might be a good sign of having
mutations in the IMPDHI gene.? The clinical feature of
our patients with a Lys238Arg mutation in the IMPDHI1
gene was also early onset of severe retinal degeneration,
which supported their findings.

Furthermore, mutations in the IMPDHI1 gene are rela-
tively rare in Japanese patients with ADRP, as we have
found this mutation in only 2% of unrelated patients with

ADRP.
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Retinal Nerve Fiber Layer Thickness
in the Fellow Eyes of Normal-tension
Glaucoma Patients With Unilateral
Visual Field Defect

Dong Myung Kim, MD, Uk Suk Hwang, MD,
Ki Ho Park, MD, and Seok Hwan Kim, MD

PURPOSE: To quantitatively evaluate retinal nerve fiber
layer (RNFL) thickness in the fellow eyes of normal-
tension glaucoma (NTG) patients with unilateral visual
field defect.

DESIGN: Observational case-control study.

METHODS: Twenty-nine NTG patients with unilateral
visual field defect were enrolled in this study. All 29
fellow eyes showed normal visual field. Thirty-one nor-
mal eyes of 31 subjects served as controls. The RNFL
thickness around the optic disk was determined using
Fast RNFL thickness (3.4) of optical coherence tomog-
raphy. Average and segmental (4 quadrants and 12 clock-
hours) RNFL thickness measurements were compared
among the three groups.

RESULTS: RNFL thicknesses were significantly different
among the three groups in the average, superior quadrant
(11 and 12 clock-hour segments), and inferior quadrant
(6 clock-hour segment) (P = .00, one-way ANOVA and
Tukey’s tests).

CONCLUSIONS: RNFL thickness reductions are already
present in the fellow eyes of NTG patients with unilat-
eral visual field defect. (Am J Ophthalmol 2005;140:
165-166. © 2005 by Elsevier Inc. All rights reserved.)
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N ORMAL-TENSION GLAUCOMA (NTG) PATIENTS WITH
unilateral visual field (VF) defect are likely to develop
VF defect in both eyes with time.! However, whether fellow
eyes with “normal” VF at the time of diagnosis, as determined
by perimetry, are truly unaffected or not, is unknown because
retinal nerve fiber layer (RNFL) changes have been known to
precede VF change.2 We used optical coherence tomography
(OCT) to determine whether retinal nerve fiber layer thick-
ness (RNFLT) changes are present in the fellow eyes of NTG
patients with unilateral VF defect.

Twenty-nine NTG patients with VF defect in one eye
{group A) and normal VF in the fellow eye (group B;
n = 29) at the time of diagnosis, were selected for this study.
The diagnostic criteria used for NTG were normal intraocular
pressure (IOP), glaucomatous optic neuropathy, glaucoma-
tous VF defects, open anterior chamber angle, and the
absence of any contributing ocular or systemic disorders.
Normal IOP was defined as a diurnal IOP of persistently <21
mm Hg without medication. Mean diurnal IOP was adapted
to compare 10Ps. VF was evaluated using the 30-2 program of
the Humphrey Visual Field Analyzer Model 630 (Allergan
Inc., San Leandro, California, USA). Only eyes with VFs
available within three months of the OCT measurements
were included. Eyes with spherical equivalent refractive error
of =—6.00 diopters were excluded. Thirty-one eyes of 31
subjects matched for age and refraction were recruited as
controls (group C). Informed consent was obtained from all
subjects. Control subjects were required to have an IOP of
<21 mm Hg, normal anterior and posterior segments, and
normal VF in both eyes. One eye was randomly selected for
inclusion. Fast RNFL thickness (3.4) of Stratus OCT (Carl
Zeiss Meditec Inc., Dublin, California, USA) was used to
measure the thickness of the peripapillary RNFL. Three
measurements were performed for each eye. The following
OCT parameters were used: average RNFLT, average RN-
FLT in each quadrant, and mean RNFLT in each of 12
30-degree clock-hour segments. Left eye data were converted
into right eye format.

No significant differences were found in age, gender
ratio, refraction, or IOP among the three groups (Table 1).
RNFLTs were significantly different among the three
groups in the average, superior quadrant (11 and 12
clock-hour segments), and inferior quadrant (6 clock-hour
segment). In group B, RNFLT at the superior {11, 12, and
1 clock-hour segments), inferior (5 and 6 clock-hour
segments), and nasal quadrants (2 and 4 clock-hour seg-
ments) were significantly lower than in group C. In group
A, RNFLT at the superior (11 and 12 clock-hour seg-
ments) and inferior quadrants (6 and 7 clock-hour seg-
ments) were significantly lower than in group B (Table 2).

These findings suggested that RNFL changes are already
present in group B and that the nasal side of the optic disk
is affected earlier than what is currently considered. It
seems that preperimetric changes in the RNFL of group B
are already present but have not yet reached a level that
elicits changes in retinal sensitivity.
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TABLE 18. Multlvanate Analysts of Ocular Blometry and Refraction: by Birth Parameters in-the Year 1 Cohort of the Sydney

Mycpna Study
Regression Coefficient Regmssion‘Coefﬁcient (Adjusted for
(Adjusted Age, Gender, and Other Birth
for Age and Gender) P Value R? Parameters) P Value R?
Birth weight (1000g).. - P Y D TR SR SR SRR T ’
Axial length (mm) 0.17 (0.10-0.24) 019 0.10 (-0.01-0.21) 0629  0.21
Gomeal radivs (mm} .+ - 0.07 (0.05-0.10) - <. 008 0 0.08(0.02-0. o9y 0046 0.0
Spherical equivalent* (D) 0.05 (—0.06-0.16) © 3631 0.02 004( 0.20-0.28) 7306 0.02
. Astigtnatic’ power {0} 0.02{~0.03-0.07) - - © 4247 - 0.00 0.00(—0.08-0.00) - @211 000
Birth iength (1 cm) B A ’ \ ' ' ’ .
- AdalJength (mm) e .02 (0.01-G04) - po2s U DO2@B0-0.03) . 0472 021
" Corneal radius (mm) 0.01 (0.006-0.02) 0003 0.01 (0.00-0.01) 1204 0140
Sphericalequivalent (0) . 0.00(~0.03-0:02). " .8240. . =001(-005-0.02) - - 4280 . 002
Astigmatic power (0) 0.00 (o.oo—o.m) “ 3473 0.00 (~0.01-0 01) 5140 0.00

" Head circumference (1om) ~*. 7
Axial Iength (mm) 0 04 (0 02—0 7)
. 'Comeal radius (mm). o e

' Sphencal equnvalent* (D)
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Parental myapia

Mutations in the Pre-mRNA Splicing
Gene, PRPF31, in Japanese Families
With Autosomal Dominant Retinitis
Pigmentosa

Hajime Sato, MD, Yuko Wada, MD,
Toshitaka Itabashi, MD, Makoto Nakamura, MD,
Miyuki Kawamura, MD, and Makoto Tamai, MD

PURPOSE: To describe the clinical and genetic character-
istics of three Japanese families with autosomal dominant
retinitis pigmentosa (ADRP) associated with mutations
in the PRPF31 gene.

DESIGN: Case reports and results of DNA analysis.
METHODS: Mutational screening of the PRPF31 gene was
performed on 96 unrelated patients with ADRP by direct
sequencing. The clinical features were characterized by
complete ophthalmologic examinations.

RESULTS: Three mutations in the PRPF31 gene, desig-
nated as 1142delG, 1155-1159del GGACG/insAGG-
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GATT, and TVS6 to 3 to -45del, were identified in
three unrelated Japanese families with ADRP. The
1142delG and 1155-1159delGGACG/insAGGGATT
mutations are novel. The phenotype of affected family
members was typical of retinitis pigmentosa (RP).
Additionally, we identified asymptomatic obligate car-
riers.

CONCLUSIONS: The 1142delG and 1155-1159delG-
GACG/insAGGGATT mutations in the PRPF31 gene
cause RP. The prevalence of mutations in the PRPF31
gene in Japanese patients with ADRP is approximately
3%. However, it is important to note that there are
asymptomatic obligate carriers. (Am J Ophthalmol
2005;140:537-540. © 2005 by Elsevier Inc. All
rights reserved.)

I N 2001, THE PRPF3! GENE, HOMOLOGOUS TO THE
pre-mRNA splicing gene PRP31 in Saccharomyces cer-
evisiae, was identified as the gene responsible for auto-
somal dominant retinitis pigmentosa (ADRP) linked to
RP11.! The PRPF31 gene has 14 exons, encodes a
protein of 499 amino acids, and is ubiquitously ex-
pressed. Protein 61K encoded by PRPF31 gene is re-
quired for U4/U6 - U5 tri-snRNP formation in each
round of nuclear pre-mRNA splicing which is catalyzed
by a large ribonucleoprotein complex, the spliceosome.?
We screened 96 patients from unrelated Japanese fam-
ilies with ADRP to search for mutations in the PRPF31

gene.
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FIGURE 1. (Top) Pedigrees of three Japanese families with autosomal dominant retinitis pigmentosa associated with mutations in
the PRPF31 gene. Solid and open symbols represent affected and unaffected members, and check symbols represent asymptomatic
carries. Genotypes are shown beneath the symbols. Squares = male; circles = female; Slash = deceased; arrow = proband; M =
mutant allele; + = normal allelle. (Bottom) DNA sequences of the patients with the mutations in the PRPF31 gene.

FIGURE 2. Fundus photographs and fluorescein angiograms of the cases with the mutations in the PRPF31 gene. (Top left)
Fundus photograph and (Top right) fluorescein angiogram of Case III-2 of family 1. Typical retinitis pigmentosa (RP)
appearance of the fundus can be seen. (Bottom left) Fundus photograph and (Bottom right) fluorescein angiogram of Case 11-3
of family 1. No signs of RP can be seen.
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FIGURE 3. Electroretinograms (ERGs) of the Cases 11.3, 111-2, and 1V-2 of family 1. Scotopic ERGs are non-recordable and other
ERGs are severely reduced in Case IV-2. All ERGs are non-recordable in her mother (Case I1I-2). Although the amplitudes of
a-waves and b-waves of bright flash ERGs are slightly reduced, the other ERGs are within normal range in the asymptomatic carrier

11-3.

This study was approved by the Tohoku University
Institutional Review Board, and written informed con-
sent was obtained from all patients after an explanation
of the purpose and procedures to be used. This study
adhered to the tenets of the Declaration of Helsinki.

Genomic DNA samples were screened for mutations
in the PRPF31 gene, and segregation studies were
performed on family members of the patients who had a
mutation. We also screened for other ADRP candidate
genes, such as rhodopsin, peripherin/RDS, RP1, NRL,
FSCN2, PRPCS8, HPRP3, and IMPDHI, in these 96
patients.>->

The DNA fragments of the complete coding and
flanking intronic regions of the PRPF31 gene were
amplified by polymerase chain reaction (PCR). The
PCR products were directly sequenced in both the
forward and reverse directions on an ABI sequencer
(Model 3100; Applied Biosystems, Foster City, Califor-
nia).

Three kinds of mutations were identified in three
unrelated families (Figure 1). Those were 1142delG,
1155 to 1159delGGACG/insAGGGATT, and IVS6 to
3 to -45del mutations (Figure 1). The 1142delG and
1155 to 1159delGGACG/insAGGGATT mutations

were novel.

Vou. 140, NO. 3

All of the symptomatic patients had night-blindness
by the end of the first or second decade of life. The fundi
of all the affected patients were typical of retinitis
pigmentosa (RP)(Figure 2). Their visual acuities were
preserved between 0.6 and 1.0 before age 45 unless there
was cataract or cystoid macular edema. Goldmann
kinetic visual field testing showed different degrees of
constriction of the midperipheral and peripheral visual
fields with relatively spared central fields dependent on
the progression of RP.

A unique characteristic of these families was the
presence of asymptomatic carriers who had mutations in
the PRPE31 gene. Case I1-3 of family 1 was a 72-year-old
man whose father, siblings, children, and grandchildren
were symptomatic patients with RP. However, he had
no disturbance of night vision, and ocular examination
did not show any abnormality except for senile cataract.
Fundus examination and fluorescein angiography dis-
closed no suspicious lesions suggesting the presence of
RP (Figure 2). Goldmann kinetic visual fields were
normal. The amplitudes of the a-waves and b-waves of
the bright flash electroretinograms (ERGs) were slightly
reduced, but the scotopic, photopic, and 30 Hz flicker
ERGs were of normal amplitude (Figure 3).
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Case 11-2 of family 2 was a 90-year-old woman whose
mother, children, and grandchildren were symptomatic
patients with RP. She had no disturbance of night
vision. Unfortunately, she could not visit our clinic to
have a detailed assessment of her eyes.

The mutant mRNA was not expressed in the periph-
eral blood lymphocytes of Cases I1-3, 111-2, 111-4, and
[1I-5 in family 1. This finding suggested that the
mutation induces functional loss of one allele resulting
in haploinsufficiency.

The incomplete penetrance in RP11 could be attribut-
able to the co-inheritance of a PRPF3] gene defect and a
low-expression of the wild-type allele.6 Because a Chinese
pedigree showed a high penetrance and a British family
presented many asymptomatic carriers,®7 the expression of
the wild-type allele of PRPF31 gene may depend on the
genetic background. To determine what genetic factors
modulate the differential expression of the wild-type allele
would be useful in the prognosis of family members with
mutations.

In conclusion, we have identified two novel and one
known mutations in three unrelated Japanese families
with ADRP. This constitutes approximately 3% of the
ADRP patients screened. There were also asymptomatic
carriers in the Japanese population.
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Trans-Tenon Retrobulbar
Triamcinolone Injection for Macular
Edema Associated With Branch
Retinal Vein Occlusion Remaining
After Vitrectomy

Takahiro Kawaji, MD, Akira Hirata, MD, PhD,
Nanako Awai, MD, Akiomi Takano, MD,
Yasuya Inomata, MD,

Mikiko Fukushima, MD, PhD,

and Hidenobu Tanihara, MD, PhD

PURPOSE: To evaluate the effectiveness and safety of
trans-Tenon retrobulbar triamcinolone injection for
macular edema associated with branch retinal vein occlu-
sion (BRVO) after vitrectomy.

DESIGN: Prospective interventional case series.
METHODS: The study included 20 eyes of 20 patients with
BRVO, characterized by macular edema lasting more
than 3 months after vitrectomy. Trans-Tenon retrobul-
bar injection of 40 mg triamcinolone was performed, and
visual and anatomic responses were evaluated.

RESULTS: Mean foveal thickness was 499.4 = 209.1 pm
preoperatively, 281.8 = 110.1 pm at 2-week follow-up,
and 196.9 = 92.1 um at 6-month follow-up (P < .0001,
at 2 weeks and 6 months, paired ¢ test). Improvement of
visual acuity by at least 0.2 logMAR (logarithm of the
minimum angle of resolution) was seen in 14 (70%) of
the 20 eyes.

CONCLUSIONS: Trans-Tenon retrobulbar injection of tri-
amcinolone may be an alternative for additional treat-
ment of eyes with BRVO that remains after vitrectomy.
(Am ] Ophthalmol 2005;140:540-542. © 2005 by
Elsevier Inc. All rights reserved.)

RECENT INVESTIGATIONS HAVE DEMONSTRATED THE
effectiveness of vitrectomy and its associated proce-
dures for the decrease of macular edema in eyes with
branch retinal vein occlusion (BRVO).! However, some
cases of macular edema are resistant to vitrectomy. We
evaluated the efficacy and safety of trans-Tenon retrobul-
bar triamcinolone injection for prolonged macular edema
after vitrectomy in patients with BRVO.

Included in our study were 20 consecutive eyes of 20
patients with prolonged macular edema associated with
BRVO lasting more than 3 months after vitrectomy.
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