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., Abstract

Project Code: PDF/30/2540

Project Title: Analysis of Transporter associated with antigen processing (TAP) gene in

Thai population and its association with Rheumatoid Arthritis

Investigators: Sasijit Vejbaesya1, Lek _Parivisutz, Komo! Luangtrakool‘, Panpimon
Luangtrakool1
1Departrnent of Transfusion Medicine, 2Depar’tment of Medicine, Faculty
of Medicine Siriraj Hospital, Mahido! University

E-mail Address: sisve@mahidol.ac.th

Project Period: 2 years {1 August 1897-31 July 1999)

Objectives:

1.To study the allele frequencies of TAP1 and TAP2 genes in the normal Thai

population.

2.To study linkage disequilibrium between TAP and HLA genes

3.To study the association of TAP1 and TAPZ2 genes with Thai rheumatoid arthritis

Methodology:

Study population: 50-100 rheumatoid arthritis patients and 100 unfeiated normal
individuals

Method: TAP1 and TAPZ were typed by ARMS-PCR

Statistical analysis: Chi-square test with yates correction

Results: In the normal population, TAP1 presents 4 alleles: TAP1A, 1B, 1C and 1D and

TAP2 presents 5 alleles: TAP2A, 2B, 2C, 2D and 2E. The antigen frequencies of TAP1

and TAP2 genes are similar to those found in other populations. lComparison of TAP1

and TAP2 allele frequencies between the patients and normal controls showed no

significant differences.

Discussion and Conclusion: TAP1 and TAP2 genes do not confer susceptibility to

rheumatoid arthritis in Thai population.

Suggestions: It should be the HLA genes that primarily associated with rheumatoid

arthritis.

Keywords: TAP, rheumatoid arthritis
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3.2.1 PCR amplification
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INTRODUCTION

Rheumatoid arthritis (RA} is a chronic inflammatory joint disease. Although the
etiology is unknown, genetic component is strongly suggested [1]. There were many
evidences suggesting that the susceptibility genes lie in the HLA region. In many
populations, it is demonstrated that HLA-DR4 is associated with rheumatoid arthritis
{2]. Although rheumatoid arthritis is associated with HLA-DR4, the association is not
absolute. Therefore, it 1s possible that other genes in the class Il region may also be
involved in the pathogenesis of rheumatoid arthritis. The TAP1 and TAP2 genes
(Transporter Associated with Antigen Processing) are localized in the class II region
between HLA-DP and DQ. They are members of ABC superfamily of transporter
genes which play important roles in antigen processing and presentation [3,4].
Although TAP1 and TAP2 genes mainly involve in the HLA class I antigen-peptide
binding, it has been reported that TAP play a role in class Il-restricted endogenous
antigen processing [5]. Both TAPI and TAP2 are polymorphic genes. In the rat,
TAP gene polymorphism can influence the specificity of peptides preferentially
presented by the MHC molecules and the outcome of the immune response. Besides,
linkage disequilibrium has been reported between certain alleles of TAP and HLA-
DR [6]. Because of the function and the location of TAP gene, it is possible that they
may be involved in rheumatoid arthritis and other autoimmune disease. In this study,

therefore the association of TAP genes in Thai rheumatoid arthritis patients were

investigated.



MATERIALS AND METHODS

Study population

Eighty-two Thai patients with rheumatoid arthritis at the Department of Internal
Medicine at Siriraj Hospital were included in this study. All the patients were
diagnosed according to the American College of Rheumatology revised criteria [7].
The HLA types of 66 patients were known from the previous study [2]. One-hundred
unrelated ethnic Thai individuals served as ethnical and geographically-matched
controls.

TAPI1 and TAP2 genotyping

Polymorphisms within TAP1 and TAP2 genes were analyzed by the previously
described amplification refractory mutation system (ARMS-PCR) [8]. For TAPI, two
polymorphic sites were typed: position 333 and 637. For TAP2, 3 polymorphic sites
were typed: position 379, 565 and 665. Four primers were used for each site, two
specific for one of the two varients, the others complementary to the flanking regions
as controls. Oligonucleotide primers used in this study have been previously desc?ibed
[8]. PCR were performed in a 50 ul final volume containing 0.5 ug DNA, 2mM
MgCl,, 200 mM dNTPs, 1xTaq DNA polymerase buffer and 2u of Tag DNA
polymerase. Reaction conditions were 95°C for 5 min, followeq by 35 cycles of 94°C

1 min, the appropiate annealing temperature for 1 min, 72°C for 1 min, and 72°C for
10 min. PCR product were seperated on a 2% agarose gel and stain with ethidium
bromide. TAP nomenclature were used according to Powis et al [9]. Individuals
heterozygote at both TAP1 were assumed to possess allele I‘AB. Heterozygote at all

three TAP2 position were omitted from Tablel, as these could possess any of the

possible combination.



Statistical analysis

Comparison of TAP genes between the patients and the normal controls were tested
by the Chi-square (X?) test with Yate’s correction used when appropriate, and relative
risks were calculated according to the method of Woolf [10]. P value were further
corrected (Pc) for the number of alleles detected in each locus. Delta value (D),
haplotypic frequencies (HF) and chi-square (X3 to analyze linkage disequilibrium

(LD) were calculated as described in Iminishi et al [11].

RESULTS

TAP polymorphisms

Two dimorphic residues in TAP! and three dimorphic residues in TAP2 were
identified and the combinations of these residues form potential alleles as previously
described by Powis et al[9]. The phenotype frequencies of TAPl and TAP2 are
shown in Table 1. In the control population, TAP1A was the most frequent allele
(90%). Followed by TAPIB (24%) and TAP1C (26%), while TAP1D (3%) was rare.
Among the five TAP2 alleles, TAP2A is the predominant allele (80.9%) followed by
TAP2B (52.1%), TAP2C (24.5%), TAP2D (14.9%) and TAP2E (7.4%).

The distribution of TAP1 alleles was similar between the patien'ts and controls.
Among TAP?2 alleles, TAP2C was slightly increased in rheumatoid arthritis patients,
while TAP2A was decreased in rheumatoid arthritis compared with the normal
controls (P>0.05). TAP2B, 2D and 2E were similarly distributed in the patients and
controls. When the allelic combinations of TAP1 and TAPZ2 were analyzed, an
increase of TAP2B/2C was found in the patients (19%) compared to the controls
(6.4%, P=0.01, Pc=ns). No significant difference of other TAP1 and TAP2 genotypes

were observed ( data not shown). To exclude unclear assignment of some alleles due
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to heterozygogs at more than one residue, we also analyzed individual TAP
dimorphisms. There was no significant difference in TAP1 dimorphism frequencies
between the patients and controls (Table 2). However, a modest difference in the
frequency of TAP2 dimorphism at position 379 was observed (Table 3). The
phenotype frequency of isoleucine at position TAP2 379 was increased in rheumatoid
arthritis patients as compared to the controls (53.7% vs 38%, P=0.03, RR=1.41).
Comparison of the TAP dimorphisms in the patients positive and negative for
DRB1*0405 and matched controls was performed and the difference of isoleucine
was not observed.

Linkage disequilibrium between HLLA-DRB1, TAP1 and TAP2 loci in the Thai
population.

No linkage disequilibrium (L.D) between DRB1*0405 with any alleles of the TAP1,
and TAP2 was observed. A linkage disequilibrium was observed between
DRB1*0301 and TAP1B (X =40.3, D=0.025, HF=2.8%). DRB1*0406 was in LD
with TAP2A (X2=1 1.1, D=0.03, HF=5.1%). In addition, TAP1A was in LD with
TAP2B (X*=18.3, D=0.06, HF=28%). TAPIC was in LD with TAP2D (X*=49.7,

D=0.04, HF=5.5%).

PISCUSSION

Although the HLA-DR locus probably account for the strongest predisposing effect to
rheumatoid arthritis, the possibility that additional susceptibility genes exist in the
MHC class Il region can not be excluded. Recent studies ha;ve identified a cluster of
genes within the MHC class Il region which play important roles in antigen
processing and presentation and as such, were suggested to be candidate disease

susceptibility genes for autoimmune disease. In this study, the TAP1 and TAP2 genes

11



were investigated in Thai rheumatoid arthritis of which the association with
DRB1*0405 was previously described [2].

Although the association of TAP genes in rheumatoid arthritis has been reported in
many populations, it is still unclear whether TAP gene are additional risk factors for
rheumatoid arthritis and most of the studies were performed in Caucasian population
of which rheumatoid arthritis is associated with DRB1*0401. These included a study
in British and Belgian which demonstrated an increase of TAP2D in rheumatoid
arthritis, and the association was in linkage disequilibrium with HLA-DR4 [12,13].
In contrast, Singal et al reported an increase of TAP2C/D in Canadian rheumatoid
arthritis which was independent of HLA-DR4 [14]. In Asian populations, a Japanese
group reported the slight increase of TAP2B and 2C which was secondary to
DRB1*0405 and a decrease of TAP2E in rheumatoid arthritis[15]. In this study, we
have clearly demonstrated that no single alleles of TAP1 and TAP2 genes is
associated with rheumatoid arthritis. Although the genotype TAP2A/2B was found to
be increased, it failed to retain significance after P correction.

In the previous study, an increase of isoleucine at TAP2 position 379 has been
reported and suggested that a particular dimorphism rather than a single allele may be
associated with the disease [16]. In this study, an increase ofisqleucine at TAP2
position 379 was observed in the patients but this was not significant when
DRB1*0405 positive and negative patients were compared with matched controls.
Therefore, the increase of isoleucine should be due to positive association with
DRB1*0405. |

The frequencies of TAP1, TAP2 alleles in normal Thai have not previously been
reported. The frequency of TAP1C was relatively higher in the Thai population than

in Caucasians [17]. In addition, the linkage disequilibrium between certain alleles of

12



TAP genes and HLA class II genes were observed in Thai population which also
differed from the reports in other populations [6,17,18 ]. This may reflect some
difference in the genetic background between different ethnic groups and may play
roles in the preponderance or resistance of populations to other diseases which

remains to be investigated.
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Table 1. Phengtype frequencies of TAP1 and TAP2 alleles in

RA patients and controls

RA patients Controls

N=81 N=100
% %
TAP1A 88.9 90
B 26.6 24
C 26.6 26
D 0 3
N=81 N=9%4
TAP2A 66.6 80.9
B 55.1 52.1
39.7 245
15.4 14.9

tm O O

5.1 7.4
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Table 2. Frequencies of TAP1 polymorphism in RA patients and controls

RA patients Controls
N=81 N=100

TAP1 position 333 % %
Phenotype Frequency
Ile/lle 53.1 56
Ile/Val 35.8 ' 34
Val/Val 11.1 10
ile 86.4 o0
Val 45.7 44
Gene Frequency
Ile ' 70.9 73
Val 29.0 27

TAP1 position 637
Phenotype Frequency
Asp/Asp 72.8 73
Asp/Gly 25.9 24
Gly/Gly 0 3
Asp 80 97
Gly 259 27
Gene Frequency
Asp 85.8 25
Gly 12.9 15

18



Table 3. Freqeencies of TAP2 polymorphism in RA patients and controls

RA patients Controls
N=8§2 N=100
TAP2 position 379 7 %
Phenotype Frequency
Val/Val 45.1 61
Vallle 476 32
lle/fTle 6.1 6
Val 92.7 93
Ile 53.7*a 38
Gene Frequency
Val 68.9 77
le 29.9 22
TAP2 position 565
Phenotype Frequency
Ala/Ala 73.2 75
Ala/Thr 24.4 24
Thr/Thr 1.2 1
Ala 57.6 g9
Thr 25.6 15
Gene Frequency
Ala 854 87
Thr 134 13
TAP2 position 665
Phenotype Frequency
Thr/Thr 41.5 45
Thr/Ala 573 53
Ala‘Ala 0 1
Thr 98.8 98
Ala 57.3 54
Gene Frequency
Thr 70.1 71.5
Ala 28.7 27.5

N=number of individuals studied

*a, P=0.034
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