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Seeking for new disease susceptibility genes in
Vogt-Koyanagi-Harada disease
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OBJECTIVES: Vogt-Koyanagi-Harada (VKH) disease is one of the most frequent forms
of uveitis in Japan, and is characterized as a panuveitis accompanied by neurological
lesions such as headache and pleocytosis of the cerebrospinal fluid, skin lesions such as
vitiligo, alopecia, and inner ear disturbances. This disease is considered to be an
autoimmune disease against melanocytes. In earlier studies, melanocyte contains
tyrosinase (TYR), tyrosinase — related protein (TRP) 1 and TRP2, and lymphocytes
separated from VKH disease patients were reactive to peptide fragments derived from
these proteins. In experimental animal models, melanocyte - specific proteins, TRP1
and TRP2, induced an experimental autoimmune disease in Lewis rats that resembled
human VKH disease. Inflammation induced by TRP1 in Akita dogs also resembled
human VKH disease. These studies suggest that TYR, TRP1 and TRP2 are responsible
for human VKH disease. Interferon- v (IFN- 7) is significantly elevated in the aqueous
humor and sera of VKH patients. IFN- 7 is important cytokine for VKH disease and is
associated with the development of Thl-dominant, cell mediated immune responses
which may thereby enhance the expression of human leukocyte antigen (HLA) class IT
antigens. VKH disease is known to be associated with HLA class II antigen,
HILA-DRB1#*04 and numerous studies have shown that about 80% of VKH patients have
HILA - DRB1*0405. However, little is known about the true pathogenic gene related to
VKH disease. As for the investigation of disease susceptibility genes, association studies
are now primarily conducted with single nucleotide polymorphisms or microsatellites
because they are ubiquitous in the genome. Microsatellite (MS) polymorphisms show a
greater diversity than single nucleotide polymorphisms (SNPs) and have been widely
used in both linkage and association studies of disease. Microsatellite linkage
disequilibrium (LLD) length is in the approximately 100 kb range when compared with
the shorter range for SNPs. Therefore, the advantage of microsatellite analysis is that a
collection of relatively small numbers of polymorphic markers can make association
analyses an immediate reality. To investigate whether melanocyte containing protein is
responsible for VKH disease or not, we analyzed polymorphisms in MSs among 7YR,
TYRPI1 and TYRP2locus. The TYR gene, TYRPI gene and TYRPZ gene are located on
the chromosome 11q14-q21, 9923 and 13q32, respectively. These genes encode the
enzymes involved in melanin formation and are expressed specifically in melanocytes.
We speculated that polymorphisms within the TYR, TYRPI and TYRPZ2 may be related
to VKH disease. As previously described, these candidate genes encode the enzymes
involved in the melanin formation, and are the class of genes that have been associated
with depigmentation and ocular developmental defects. In previous studies, mutations
of 7YR and ZTYEPI caused oculocutaneous albinism (OCA) 1, OCA3, and
microphthalmia, and 7YRPZ2 gene caused melanoma and vitiligo. These mutations
include missense, nonsense, frameshift, and splice site mutations, and deletion of the
entire coding sequence.
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The IFN- 7 gene on the chromosome 12q24.1 spans approximately 5.4 kb and contains
four exons. Like other cytokines, the IFN- v coding region is invariant, with no reported
polymorphisms. Single nucleotide polymorphism (SNP; rs2430561) and microsatellite
(rs3138557) within the first intron of the JFN- 7 gene correlate with a high amount of in
vitro production of IFN- 7 and are associated with disease severity or resistance to drug
therapy in various autoimmune diseases. This allele is associated with a higher or a
lower risk of a variety of diseases including autoimmune and chronic inflammatory

conditions. The association between SNP (rs2430561) alleles T to A with a low (AA),
medium (AT), and high (TT) production of cytokines has been reported in vitro. We
hypothesized that a common allelic variation in these potential functional
. polymorphisms may be involved in Thl-mediated autoimmune diseases, such as VKH
disease.

In this study of Japanese subjects, we investigated whether the microsatellite or single
nucleotide polymorphisms in the TYR, TYRPI, TYRPZ, IFN- 7 gene and HLA-DRBI
contribute to the development risk of VKH disease and to some of the clinical features of
the disease.

METHODS: The study involved totally 136 VKH patients and 176 healthy controls who
were genotyped for HLA-DRBI, TYR, TYRP1, TYRP2 and IFN-y. HLA-DRBI
genotyping was performed by the PCR-restriction fragment length polymorphism
(RFLP) method. Microsatellite (MS) polymorphisms within 7YE, TRPI, TRPZ and
IFN- 7 and functional single nucleotide polymorphism (SNP) of IFN- 7 were analyzed.
In addition, the haplotype frequencies of the microsatellite in 7YR, TRPI and TRP2
were also estimated and statistical analysis was performed. Moreover, clinical
manifestations of the patients were also analyzed.

RESULTS: The age of the patients ranged from 15 to 80 years (51.9113.7, mean = SD).
The study group included 65 men (47.8%) and 71 women (52.2%). Based on the
diagnostic criteria for VKH disease, 30 cases (22.1%) were classified as complete VKH
disease, 89 cases (65.4%) as incomplete VKH disease, and 17 cases (12.5%) as probable
VKH disease. Both eyes were affected in all patients. Diffuse choroiditis/staining of
fluorescein on angiography was observed in all patients. 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: meningitis (e.g., headache and fever) in 79.8%, tinnitus in 53.0%, and
cerebrospinal fluid pleocytosis in 70.0%. Dermatologic manifestations were observed in
22.9% of the patients: alopecia (6.9%), poliosis (17.6%), and vitiligo (13.0%). There was
no significant difference between 87 VKH patients and 122 healthy controls at seven
microsatellites within the region of 7YR, TYRPI and TYRPZ nor in haplotype
frequency. There was no significant difference in the allele and genotype frequencies
between 136 VKH patients and 176 healthy controls in the SNP (rs2430561) and
microsatellites (rs3138557) of IFN-7. In our clinically stratified analysis, we
investigated the presence of some of the clinical features, such as disease onset,
presence of diffuse choroiditis, sunset glow fundus, depigmented scars, meningitis,
tinnitus, cerebrospinal fluid pleocytosis, and integumentary finding. None of these
clinical findings were significantly associated with the microsatellite and SNPs. Then
we classified VKH patients according to the diagnostic criteria as complete, incomplete,
and probable VKH disease. However, significant association was not detected between
any type of VKH disease and healthy controls, neither. The magnitude of LD between
SNP (rs2430561) and microsatellite (rs3138557) showed an extremely high value, with
pair-wise LD valued at D’ >0.96 in controls and >0.99 in the patients. As for the
HLA-DRBI genotyping of the 87 VKH patients and 122 healthy controls, the phenotype
frequency of HLA-DRBI1%*04 was significantly increased in VKH patients n=71, 81.6%)
compared to healthy controls (n=53, 43.4%) [Odds ratio (OR) = 5.78, P= 3.08E-8, Pc =
7.70E-8]. Within the HLA-DRBI*04, the phenotype frequency of HLA-DRBI1*0405 was
remarkably higher in VKH patients (n=61, 70.1%) compared to healthy controls (n=35,
28.7%) (OR = 5.83, P = 3.10E-9, Pc = 7.90E-8).
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CONCLUSIONS: We concluded that there is no genetic susceptibility or increased risk
attributed to the 7YR, TYRPI, TYRPZ2 and IFN- . HLA-DRBI1*0405 showed a highly
significant association as expected. The mutational characterization of genes involved
in VKH disease will provide additional insight into the molecular mechanisms
underlying this common uveitis in the Japanese population.
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Vogt-Koyanagi-Harada % (JRER) IXEEEREIER, HKBEES, &S
PEEERE 2 COMREE, AN, WE. ARR CORBEEEZ M MIRMEONS
EOBRTHD, ZDRBIIAT VA M TIHOREREETHLEEZ
bhTwWa, ABFZIZ. HLA-DR. TYR, TRP1, TRP2 * L T IFN: y &+
DEFFEHFEBEE 136 fle@EN 14 FITHE LIZbLDTH B, LiEE R
IRE S B WO IR S KRR CUR AR L 2B & e BE ORMH M A b DNA
##H L. Primary chain reaction (PCR), # L 7 b — 77 = v X1k,
HLA-DRB1 # 1 £ 72 & 0 et Lz,

Z DR, TYR. TYRP1,2, IFN-y BEF Tk, BEHLBEHOMTEE
ExH LNz, EREROFEEEZE X BN D TYR, TYRPL2 BT 5&
BF L UL TOBE VTN ERbhrotz, IFN-y BLRFIZ OV THAEED
RoNphrolcZ &b, IFN-y BEFIZ L Y aiEC T OEAENREM L T
WAEDITTIZRWZ & ¥bholz, HLA-DR Z A v 7 DfER. DR4 3 EH
BT 81.6%, BEINBH TSN LEFREICBRERTEL LN, TD I LI
I~ DRB1*0405 23 & # T 70.1%., EE%HREET 28.7%., HXERE 5.83, #
IE P {EMN 79X10 O<vA T RA8FLBMNBENALNT, B LT,
HLA-DR4 & < iz HLA-DRB1*0405 BNEBFRBE CTEEILEZ DN A
BELERT B EZ BN TWVWS TYR, TRP1., TRP2, IFN-y EEGEFIZE. K
HREE LEEALITEVNIRONR T,

ENRILDEEL, TR 21E 2 A 3 B, TEOEMEEZ, BIEOEREE.
SFREEO3LAICEY .. ABEEL L TESHEREBRREE CfThh, 2
B, HEEZEITH 50 £ Tholz, TENOBEN R HoT-%, HFEFIIATAF
EHAWVWTH 10 oEicbz b, FmIXDONEEHER L, 0%, &, &
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ELRERICIXDERLEIN 20 7 EICOlz > TiTh iz, EREEE» I,
SEXEE LEBEF CTREEZVPRBOD OGP olch, SR LEDOEETFICE
B4 ~_&), BEHFCEHCRENR I AH#F. Fui b —+¥, TRP1,2, IFN
D= — FEIRIZRIT B HEUCONT, FREERN b IX, FFEREINERE, A&
2 X BEEEREROFE, REMH OB CEREN RNA BT3RS
W, AHEER» O, BERRICBITZ AT VA OGRS, ABFRLS
DR EEARAEES . BRRERERICBITABERFIZOVWT, TR FNERR’ S
ST, HEHIL. WThoBRIZHLTYH, EmX0T —F —LiBEOIHR
Z3IH L., BMRETICEE Lk,

KIFFRIL, ARICLRETHIERBRORESR ., oFAMFENB L UCEBENF
EERAWTHERATAZ & 2R B 50T, HLA-DR4 & < iz HLA-DRB1*0405
NEHRBRETEL AONAZLEZALMNILE, BEE—RIZ. 25D
BEEFEMU., KRERRRBICBIT AFESCBRERM RS LATHFBEENEL
(BEF) OFEMEZITAIDETEABREREETDHSLDLHEELE,
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