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Polymor phism of | FN-y gene and Vogt-K oyanagi-Har ada disease
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Yukiko Hasumi,®* Masao Ota,* Hidetoshi Inoko,® Nobuhisa Mizuki,® Shigeaki Ohno!

Department of Ophthalmology and Visual Sciences, Hokkaido University Graduate School of Medicine, Sapporo, 2Shinohara Eye
Clinic, Obihiro, *Department of Ophthalmology, Yokohama City University School of Medicine, Yokohama, “Department of Legal
Medicine, Shinshu University School of Medicine, Matsumoto, *Department of Basic Medical Science and Molecular Medicine,
Tokai University School of Medicine, Isehara, Japan

Purpose: Interferony (IFN-y) is a key cytokine in inflammatory disorders. Elevated aqueous and serum levelsyof IFN-
levels have been reported to be elevated in patients with Vogt-Koyanagi-Harada (VKH) disease. The aim of this study was
to determine théFN-y gene polymorphisms in VKH disease.

Methods: The study involved 136 VKH patients and 176 healthy controls, who were genotyped for functional single
nucleotide polymorphism (SNP; rs2430561; A/T) and functional microsatellite (CA) repeats (rs3138557) in the first
intron of thelFN-y gene. Moreover, clinical manifestations of the patients were also analyzed.

Results: Diffuse choroiditis/staining of fluorescein angiography was seen in all VKH patients in this study. Sunset glow
fundus and nummular chorioretinal depigmented scars were observed in 83.9%, and 36.1% of the patients, respectively.
Neurological and auditory disorders were observed in 90.1% of the patients: meningismus (79.8%), tinnitus (53.0%), and
cerebrospinal fluid pleocytosis (70.0%). Dermatologic manifestations were observed in 22.9% of the patients, manifest-
ing as alopecia (6.9%), poliosis (17.6%), and vitiligo (13.0%). In addition, 22.1% of the patients were classified as having
complete VKH disease, while 65.4% as having incomplete VKH disease, and 12.5% as having probable VKH disease.
There were no significant differences in the allele and genotype frequencies between VKH patients and healthy controls.
In addition, we found no association between each clinical manifestation and SNP (re2430561) in the healthy control
subject. A strong linkage disequilibrium (LD) was found in the functional SNP T allele and functional microsatellite 12
(CA) repeats (D'=0.96-0.99).

Conclusions: The functional SNP T allele and microsatellite 12 (CA) repeats were found to have a strong LD, although a
genetic susceptibility for thd&-N-y gene could not be demonstrated among the Japanese VKH patients.

Vogt-Koyanagi-Harada (VKH) disease is one of the mosbr resistance to drug therapy in various autoimmune diseases
frequent forms of uveitis in Japan [1]. It is characterized as |18-22]. This allele is associated with a higher or a lower risk
panuveitis, and is often accompanied by headache, pleocytof a variety of diseases including autoimmune and chronic
sis of the cerebrospinal fluid, inner ear disturbances, and skinflammatory conditions [23]. The association between SNP
lesions, such as vitiligo and alopecia [2,3]. VKH disease i$rs2430561) alleles T to A with a low (AA), medium (AT),
considered an autoimmune disease against melanocytes fd high (TT) production of cytokines has been reported in
7], and is strongly associated with HLA-DRB1*0405 is vitro [24,25].
strongly associated with VKH disease [8,9]. Interfeydi=N- We hypothesized that a common allelic variation in these
y) is significantly elevated in the aqueous humor and sera @otential functional polymorphisms may be involved in Th1-
VKH patients [10-14]. IFN¢ may be associated with the de- mediated autoimmune diseases, such as VKH disease. In this
velopment of predominant Th1l-dominant, cell mediated imease-control association study of Japanese subjects, we inves-
mune responses which may thereby enhance the expresstayated whether the aforementioned polymorphisms ifRNe
of HLA class Il antigens [15,16]. ygene contribute to the development risk of VKH disease and

ThelFN-y gene on chromosome 12g24.1 spans approxito some of the clinical features of the disease.
mately 5.4 kb and contains four exons. Like other cytokines,
the IFNy coding region is invariant, with no reported poly- METHODS
morphisms [17]. Single nucleotide polymorphism (SNP;Werecruited 136 VKH patients and 176 healthy controls from
rs2430561) and microsatellite (rs3138557) within the first inthe Uveitis Survey Clinic of the Hokkaido University and
tron of thel FN-y gene correlate with a high amount of in vitro Yokohama City University. VKH patients were approached
production of IFNy and are associated with disease severityas they visited the clinic for previously scheduled visits and
were enrolled after consenting to participate in the study. The
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sity Hospital, Sapporo, Japan, according to the “Revised Di- RESULTS
agnostic Criteria for VKH Disease” [2,3]. The procedures usedThe characteristics of the VKH patients are summarized in
in this study conformed to the tenets of the Declaration ofable 1. The age of the patients ranged from 15 to 80 years
Helsinki. (51.9:13.7, meanaSD). The study group included 65 men
Blood samples were collected from each subject (7 mI}47.8%) and 71 women (52.2%). Based on the diagnostic cri-
and genomic DNA was extracted with a QIAamp DNA blood
mini kit (Qiagen, Tokyo, Japan). SNP and microsatellite re- TABLE 1. CHARACTERISTICS OF THE STUDY PATIENTS
peats in the first intron of tH&N-y gene were amplified us-

ing two primers: forward 5-TGATTC TGG CTAAGG AAT - oo e
GT-3' and reverse 5'-AAT TGC AAT GTC ACAAAT GA-3'. "° (52 anee) 51,9213 7(15-80) yo
Polymerase chain reactions (PCRs) were performed in a totg|

volume of 10ul containing PCR buffer, genomic DNA, 0.2 Mle 6o a8

mM dinucleotide triphosphates, Qi primers, and 0.25 U _

Taq polymerase. The reaction mixture was denatured for e cts v o sonse i (oo 19
min at 94°C, and then subjected to 35 cycles of denaturatioff °2" ¢ V" ¢ sease 128 (177136)
at 94°C for 1 min, annealing at 5%, 2 min for extension at ®'ateral ocu ar iiwolverent 100 oo ioe)
72 °C, and 7 min for final elongation at 7€ using a PCR igfztneg'[gg fundus 8.9 Egg;gg;
thermal cycler, GeneAmp System 9700 (Applied Biosystems, _ _ o

Foster City, CA). The purified PCR products were used as" weing sme (homiache. fover etc) 76 8 (1031 129)
templates for direct sequencing using BigDye terminator V3.1 {./o: sepinal f1uid pleocytosis 0.0 by
Cycle Sequencing Kit (Applied Biosystems). The sequencing . .. . - (30/131)
primer was 5-TGATTC TGG CTAAGG AAT GT-3', same as Al opeci a 6.9, Egg llf;)l)
that used previously for amplification. The BigDye  wititigo 13.0 (17/131)

XTerminator Purification kit was used for purification of DNA 1,4 age of the patients ranged from 15 to 80 years £53.9,

sequencing reactions. Nucleotide sequences were determingdan.sp). The study group included 65 men (47.8%) and 71 women
by an ABI3130 Genetic Analyzer (Applied Biosystems).(52.2%). Based on the diagnostic criteria for VKH disease, 30 pa-
Microsatellite repeats were calculated by direct counting (Figtients (22.1%) were classified as having complete VKH disease, 89
ure 1). (65.4%) as having incomplete VKH disease, and 17 (12.5%) as hav-
Satistical analysis: The significance of associations was ing probable VKH disease. Diffuse choroiditis/staining of fluores-

tested using the chi-square test in a single-point analysig‘?i” on angiography was observed in all VKH patients. Sunset glow

Pairwise linkage disequilibrium (LD: D’ value) between SI\lpfundus and nummular chorioretinal depigmented scars were observed

(rs2430561) and microsatellite (rs3138557). and haplotype'g 83.9% and 36.1% of the patients, respectively. Neurological and

- . 2 auditory disorders were observed in 90.1% of the patients: mening-
frequency were estimated by the expectatlon-maX|m|zat|o[§mus (e.g., headache and fever), 79.8%; tinnitus, 53.0%; and cere-

(EM) algorithm using the SNPAlyze program (version 5.1prgspinal fluid pleocytosis, 70.0%. Dermatologic manifestations were
software; Dynacom, Yokohama, Japan). Haplotype frequernshserved in 22.9% of the patients: alopecia (6.9%), poliosis (17.6%),
cies of the patients and controls were compared using the chind vitiligo (13.0%). n/N represents the number of patients with the
square test and by permutation p values based on 10,000 pdraracteristics/number of patients with available information. SD
mutations. represents standard deviation; yo represents years old.
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Figure 1. DNA sequences of rs2430561 and rs3138557 ifri¢ gene. The number of functional microsatellite (CA) repeats was calcu-
lated by direct counting. Asterisk (*) 1 indicates the position of the SNP alleles A and T. *2 and *3 indicate functiosatelitzalleles
with 12 (CA) repeats and 13 (CA) repeats, respectively. Complement sequence data is available at the NCBI database.
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teria for VKH disease, 30 cases (22.1%) were classified &SNP lies within the a binding site for the transcription factor
complete VKH disease, 89 cases (65.4%) as having incomuclear factor-B (NF-a-B) it is believed that, SNP T allele
plete VKH disease, and 17 cases (12.5%) as having probaldauses an increased production in serumyHélels [18].
VKH disease. Both eyes were affected in all patients. Diffus@his transcription factor induces IFNexpression, and the T
choroiditis/staining of fluorescein on angiography was ob-allele correlates with a high expression IfFN-
served in all patients. Sunset glow fundus and nummular In the present study, no significantly different allelic or
chorioretinal depigmented scars were observed in 83.9% amgnotypic distributions of the analyzHeN-y gene polymor-
36.1% of the patients, respectively. Neurological and audiphisms were found between Japanese VKH patients and
tory disorders were observed in 90.1% of the patients: meiealthy controls. In our clinically stratified analysis, we in-
ingismus (e.g., headache and fever) in 79.8%, tinnitus in 53.0%estigated the onset of VKH disease and the presence of some
and cerebrospinal fluid pleocytosis in 70.0%. Dermatologiof its clinical features such as diffuse choroiditis, sunset glow
manifestations were observed in 22.9% of the patients: alop&indus, depigmented scars, meningismus, tinnitus, cerebrospi-
cia (6.9%), poliosis (17.6%), and vitiligo (13.0%; Table 1). nal fluid pleocytosis, and integumentary manifestations. None
We examined the allele and genotype frequencies of thef these clinical findings were significantly associated with
SNP and microsatellites in the VKH patients and healthy conrSNP (data not shown).
trols (Table 2). Six microsatellite alleles were observed inthe  VKH disease is a multifactorial disease that results from
study group. There was no significant difference in the allelénteractions between susceptibility genes, environmental fac-
and genotype frequencies between total the VKH patients andrs, and immunological responses. If IkNroduction by
healthy controls. the T allele is sufficient for disease onset, then VKH disease
Overall haplotype frequencies that were greater than 1%hay not require the high-IFNpolymorphism allele. In this
are shown in Table 3. The degree of the LD between SN§tudy, most of the patients were categorized as having incom-
(rs2430561) and microsatellite (rs3138557) was D'=0.96 irplete VKH disease. We attributed the low number of patients

the healthy controls and D’=0.99 in the VKH patients. with complete VKH disease to early detection. Early detec-
tion and a rapid cure can affect the prognosis of VKH disease.
DISCUSSION If the treatment of VKH is delayed, systemic complications,

A positive association has been reported between allele B2ich as vitiligo and alopecia, will frequently arise [28]. Yang
(CA) repeats and several autoimmune diseases, such as rhetial. recently classified 66.6% of the Chinese VKH patients
matoid arthritis, type 1 diabetes mellitus, and aplastic anemia their study as having complete VKH. Most of these pa-
[19-21,26]. These reports have suggested that either the (CA&nts (82.2%) were referred to the uveitis center two months
repeat sequence itself has a regulatory function or there is anlater after the disease onset [29]. The clinical features are
allelic linkage between the CA repeat and functional poly-quite different between these two neighboring countries [2,29].
morphism, which would account for the differences in the IFN1t is therefore still possible that the IFNpolymorphism is

y production [27]. Pravica, et al., in the United Kingdom re-associated with disease severity and a poor prognosis. If the
ported that the presence of the SNP T allele was closely corrgatients could be followed without therapy, as some of the
lated with the 12 CA repeats [18]. In the present study, w€hinese patients were, we might have confirmed this hypoth-
showed that a high-IFMproductive T allele had strong LD esis. Microsatellite markers are often used as a tool for se-
with the 12 CA repeats in the Japanese population (D’'=0.96juencing disease candidate genes because they have many
0.99). Therefore, our results regarding the correlation betwegyolymorphisms, and their LD is approximately in the 100 kb
with the T allele and 12 CA repeats in the Japanese patierange [30]. The results of the present study indicate that the
were consistent with the study of Pravica et al. Because this

TABLE 2. GENOTYPE AND ALLELE FREQUENCIES OF Rs2430561 (A/T)

TABLE 3. HAPLOTYPE DISTRIBUTION AND RS3138557 FUNCTIONAL MICROSATELLITES
VKH patients Heal thy control s Vit patients - Fealthy controls
_______________________________________________ rs2430561 AT (n=136) (% (n=176) Per cent age RR p-val ue
SNP [\ Per cent age Per cent age p- val ue Genot ype frequency AA 111 81.6 146 83.0 0.91 0.76
AT 24 17.6 27 15.3 1.16  0.63
- - - S-S ====-= ST S=T="====- "= -====- T 1 0.7 3 1.7 0.43 0.45
1 A 13 55 2 52 3 O 50 T allele frequency (% 9.6 9.3 1.02 0.94
2 A 15 27.9 32.1 0. 26 rs3138557 CA (2n=272) (% (2n=352) Per cent age
. . . Alele frequency 123 10 8 03 120 050
3 T 12 9.6 9.1 0. 80
13 150 55.1 184 2.3 1.12 0.48
4 A 16 3.3 1.7 0.23 14 2 0.7 8 2.3 0.32  0.13
5 A 17 1.8 2.0 0.77 15 76 27.9 114 32.4 0.81  0.23
16 9 3.3 6 1.7 1.97 0.19
6 A 14 0.7 2.3 0.12 17 5 1.8 7 2.0 0.92  0.89

. . e examined the allele and genotype frequencies of the SNP and
We examined the allele and genotype frequencies of the SNP arﬁicrosatellites in the VKH patients and healthy controls. Six

microsatellites in the VKH patients and healthy controls. Six__. . .
. . . microsatellite alleles were observed in the study group. There was
microsatellite alleles were observed in the study group. There was

no significant difference in the allele and genotype frequencies b no significant difference in the allele and genotype frequencies be-

Sween the VKH patients and healthy controls. RR repesents relative

tween the VKH patients and healthy controls. RR represents relativ“esk
risk. ’
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IFN-y gene and the genes surrounding it are not truly suscef.
tible loci associated with VKH disease [31]. (4) All patients in
this study had normal levels of IFNAlthough we did quan-

tify IFN-g levels in the present study, some previous studief2

reported that serum and aqueous K-Mvels were elevated
in VKH patients [11,14]. There was a slight possibility that
only our patients had normal IFNevels in the sera and aque-
ous humor.

In conclusion, no significant correlation was observed be13.

tween the IFN¢ gene polymorphism and VKH disease onset.

©2007 Molecular Vision

Takase H, Futagami Y, Yoshida T, Kamoi K, Sugita S, Imai Y,
Mochizuki M. Cytokine profile in aqueous humor and sera of
patients with infectious or noninfectious uveitis. Invest
Ophthalmol Vis Sci 2006; 47:1557-61.

Damico FM, Cunha-Neto E, Goldberg AC, Iwai LK, Marin ML,
Hammer J, Kalil J, Yamamoto JH. T-cell recognition and
cytokine profile induced by melanocyte epitopes in patients with
HLA-DRB1*0405-positive and -negative Vogt-Koyanagi-
Harada uveitis. Invest Ophthalmol Vis Sci 2005; 46:2465-71.
Imai Y, Sugita M, Nakamura S, Toriyama S, Ohno S. Cytokine
production and helper T cell subsets in Vogt-Koyanagi-Harada’s

Because all the patients in the present study received systemic disease. Curr Eye Res 2001; 22:312-8.

corticosteroids immediately after diagnosis, the associatioh*:

between polymorphisms and disease prognosis and/or com-

plications is still unclear. Further studies are required to clarii‘)_/L5

the genetic mechanisms underlying VKH disease.
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