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ABSTRACT

Background and Objectives

: Antigen peptides are actively transported across the endoplasmic reticulum by the transporters

associated with antigen processing (TAP) and presented to self-restricted cytotoxic T lymphocytes by the HLA class I molecules.
Polymorphisms in TAP genes could influence the selection of peptides that bind to class I molecules. We designed a case-control
study to investigate the frequencies of TAP1 gene in control group and allergic rhinitis group, to analyze the association of TAP1
polymorphism with allergic rhinitis, and to compare the frequencies of TAP1 haplotypes among the various ethnic groups.
Subjects and Method : TAP1 genotyping were performed for 110 Korean allergic rhinitis patients and 107 healthy controls.
TAP1 polymorphic residues at codon 333 and 637 were found using amplification refractory mutation system-polymerase chain
reaction (ARMS-PCR). Results : The frequencies of Ile/Ile and Ile/Val genotypes at TAP1 codon 333 were 74.5%, 23.7% in
allergic rhinitis, and 50.5%, 49.5% in controls, respectively. The odds ratio of Ile/Val was 0.43 (95%CI, 0.24—0.80) in relation
to Ile/lle (p=0.001). The frequencies of Asp/Asp and Asp/Gly genotypes at TAP1 codon 637 were 69.0%, 27.3% in allergic
rhinitis, and 51.4%, 46.7% in controls, respectively. The odds ratio of Asp/Gly was 0.43 (95%CI, 0.24—0.80) in relation to
Asp/Asp (p=0.011). Conclusion : TAP1 gene polymorphism may be an important factor for the pathogenesis of allergic
rhinitis and it could determine the individual susceptibility of allergic rhinitis in the Korean population. (Korean J Otolaryngol
2005;48:482-8)
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Table 1. Oligonucleofide primers used for ARMS PCR typing of TAP1

TAP1 00ODOO OO

TAP1 000 00 3330 6370 000 0000 OO
0000, 00 000 0000 000 000TAPI®3A
-G, lle-Val, exon 4)0 TAP1®*(A_G, Asp-Gly, exon
10).2 TAP1 0000 OO0 000 OO0 Newton O
0 000 ARMS(amplification refractory mutation sys-
tem)-PCR 000 0000 0O0OO0O0O0. 000 000
000 000 400 primerd OOOOOO, 200 pri-
merD 0 00 OO0 000 00000 OO0 0OOOO
0, 000 200 controld OO primerd O0OOOO.
TAP1*® 0 TAP1%*¥'0 OO primerd Powis 00 O
00 00000 00000 (Table 1).

000000000 000 dNTP, Tag DNA polyme-
rase 0 PCR bufferd 0000 OO dNTPs mix(Cat.
No. BIO—-39029, London, UK) 2 p I, 400 primer O
O 1 p |, DW(distilled water) 13 p I0 DNA template 1
uld OO0 0O 000 20p 10 OOO. PCRO DNA ther-
mal cycler(GeneAmp PCR system 2400, Perkin Elmer,
MA, USA)O 0000 94000 500 incubation [
0 94000 100 0OO0OO, 62000 100 0000,
72000 100 00000 350 OO0 O 72000 7
00 DO000.PCROOO 20 pl0 OO0 2% aga-
rose geld 0 100 voltd 300 OO OOO0OO0 O O Ethi-
dium bromided 0000 OOOOO.

TAP1 OO 33300 241 bp, 351 bp O 533 bpO
bandD OO OOO lle/Val, 241 bpO 533 bpl band(
00 00 He/lle, 351 bpl 533 bpl bandd OO OO
Val/Val 000000 O00000(Fig. 1). TAPL OO
63700 180 bp, 307 bp 0 429 bpd bandd OO O
00 Asp/Gly, 307 bpl 429 bpd bandd OO OO
Asp/Asp, 180 bpl 429 bpd bandd OO OO Gly/Gly
000000 00000 (Fig. 2). Powis 00 Jackson
0 Capra®®0 OO0 OO0 OO TAP1O A, B, C, DO

Codon Oligonucleotide sequence (&' to 3") Specificity Size (bp)

TAP1333 CCCTGCACTGAGATITGCAGACCTICTGGAG 5" flanking Controld 533 bp
GATCAGTGTCCCTCACCATGGTCACCCGGA Ile-333 Ile-3330 241 bp
GGGCAGAAGGAAAAGCAGAGGCAGGGTCAC Val-333 Val-3330 351 bp
ACCTGGGAACATGGACCACAGGGACAGGGT 3" flanking

TAP1637 CATCTTCCCAGAATCTCCCCTATCCAGCTA 5' flanking Control 429 bp
CATCTTIGGCCCITTGCTCTGCAGAGGTACA Asp-637 Asp-6370 307 bp
ACCCCCTGACAGCTGGCTCCCAGCCTCCC Gly-637 Gly-63701 180 bp
TGGGGAGGCATCCAATGGAACTGGATTTIGG 3" flanking
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Fig. 1. Genotyping TAP1 codon 333 by ARMS PCR. Lane 4, 6,7, 8
and 11 products consist of one control and one allele-specific
241 bp fragment, which define lle/lle homozygosity. Lane 1, 2, 3,
9 and 10 products consist of one control and two allele-specific
differently sized smaller fragments (241 bp and 351 bp), which
define lle/Val heterozygosity. Lane 5 products consist of one
control and one allele-specific 351 bp fragment, which define
Val/Val homozygosity.

Table 2. Nomenclature for TAP1 haplotypes

Amino acid substitution

333 637
TAP1
ATC GIC GAC GGC
TAPT A lle Asp
TAP1 B Val Gly
TAP1 C Val Asp
TAP1 D lle Gly

— 429 bp
~ 307 bp

~ 180bp

Fig. 2. Genotypes of TAP1 codon 637. Lane 2, 3, 5, 6,7, 8, 110
Asp/Asp homozygote, Lane 1, 9, 100 Asp/Gly heterozygote,
Lane 40 Gly/Gly homozygote.
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000 (p=0.003).

TAP1 00 63700 Asp/Asp, Asp/Gly O Gly/GlyO
300 00000 0000 00000 00 550(51.4%),
500 (46.7%), 200 (1.9%) O 760 (69.0%), 300 (27.3%),
40(3.7%) OO 0. Asp/Glyd odds ratioll Asp/Aspl
0000 043(95%Cl, 0.24-0.80) 00 OOOOOO O
000 Asp/GlyDl OO0 OO OO O00O((p=0.011).
TAP1 00O 63700 OO0 Aspd Glyd 200 O0OO
0 0000 00000 00 1050 (98.1%), 5200 (48.6%)
0 1060 (96.4%), 340(309%) 00O, 0 O OO O
0 00 000 000 00o0@=0.094). bOoOoOO O
000 OO0 O, AspO GlyD 0000 o000 O
0 1600 (74.8%), 540 (25.2%) O 1820 (82.7%), 38
0@73%)0 OO0 000, 0000 GlyO odds ratio
O Aspd OOO0O 0.62(95%Cl, 0.38—1.01)0 OO0
000 O0ODO0O 00 00 00 OO0 000 @=0.04)
(Table 3).
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TAP100O A, B,C0O DO 400 00000 OOO0OO,
0000 000 0000 00000 00 1040 (97.2%),
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Table 3. TAP1 polymorphisms in allergic rhinitis patients and controls

Control Allergic rhinitis Odds ratio CI* (95%) p value
Genotype (n=107) (%) (n=110) (%)
Codon 333 lle/lle 54 50.5 82 74.5 1 0.001
lle/val 53 49.5 26 23.7 0.32 0.17 — 0.60
Val/Val 0 0 2 1.8
Codon 637 Asp/Asp 55 51.4 76 69 1 0.011
Asp/Gly 50 46.7 30 27.3 0.43 0.24 — 0.80
Gly/Gly 2 1.9 4 3.7 1.45 022-11.85
Phenotype (n=107) (D) (n=110) (D)
Codon 333 lle 107 100 108 98.2 1 0.016
Val 53 49.5 28 25.5 0.52 0.30 — 0.92
Codon 637 Asp 105 98.1 106 96.4 1 0.094
Gly 52 48.6 34 30.9 0.65 0.38 - 1.11
Allele (2n=214) (%) (2n=220) (%)
Codon 333 lle 161 752 190 86.4 1 0.003
Val 53 24.8 30 13.6 0.48 0.28 — 0.81
Codon 637 Asp 160 74.8 182 82.7 1 0.04
Gly 54 252 38 17.3 0.62 0.38 — 1.01
*Confidence interval
Table 4. Distribution of TAP1 haplotypes in dllergic rhinitis patients and controls
Control Allergic rhinitis Odds ratio CI* (95%) p value
Genotype (n=107) (%) (n=110) (%)
AA 29 27.1 71 64.5 1
AB 28 26.2 21 19.1 0.31 0.14 — 0.66
AC 26 24.3 5 4.5 0.08 0.02 - 0.24
AD 22 20.6 7 6.4 0.13 0.04 — 0.37
BC 0 0 2 1.8
BD 1 0.9 0 0 0 0.00 — 7.38
DD 1 0.9 4 3.7 1.63 0.16 —41.08
Phenotype (n=107) %) (n=110) %)
A 104 97.2 104 94.5 1 0.006
B 29 27.1 23 20.9 0.76 041 - 1.52
C 26 24.3 7 6.4 0.27 0.10 — 0.69
D 24 22.4 11 10 0.46 0.20 — 1.04
Allele (2n=214) (%) (2n=220) (%)
A 134 62.6 175 79.5 1 0.0002
B 29 13.6 23 10.5 0.61 032- 1.14
C 26 12.1 7 3.2 0.21 0.08 — 0.52
D 25 1.7 15 6.8 0.46 022 - 0.95

*Confidence interval

290 (27.1%), 260 (24.3%) O 240 (22.4%) O 1040
(94.5%), 230 (20.9%), 70 (6.4%), 110 (10.0%) 0O
0.0000 AD 000 000 C O DO odds ratiol
00 0.27(95%Cl, 0.10—0.69) 0 0.46(95%Cl, 0.20—
1.04)00 000000 0000 €O DO 000 OO0
00 000 (p=0.006).

TAP1OO 0OOOO A, B,CO DO 00OOO OO0

0000 00000 00 1340 (62.6%), 290 (13.6%),
260 (12.1%), 250 (11.7%) O 1750 (79.5%), 230
(10.5%), 70 (3.2%), 150 (6.8%) OO0. 00000 A
000 000 € O DO odds ratiod OO 0.21(95%Cl,
0.08-0.52), 0.46(95%Cl, 0.22—0.95)00 000000
0000 CO DO 000 00 00 000 (@=0.0002).
TAPL 00000 00O OO0 AA, AB, AC, AD,
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Table 5. Frequencies (%) of TAP1 haplotypes in four ethnic groups (control subjects)

TAP1 haplotypes

Frequency (%)

Codon Korean* Korean!? Japanese!d Tunisian?) European)
888 637 (2n=214) (2n=368) (2n=124) (2n=162) (2n=138)
A lle Asp 62.6 77.7 82.3 83.5 84.8
B Val Gly 13.6 171 9.6 9.5 13
C Val Asp 12.1 52 0.8 2 22
D lle Gly 1.7 0 7.3 5 0

*the results of this study
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