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ABSTRACT

Background: The microsatellites within human leukocyte antigen (HLA) region show
considerable polymorphism and strong linkage disequilibrium (LD) with HLA alleles.
These microsatellites have been used for genetic analysis including disease mapping to
understand susceptibility to autoimmune and infectious diseases. Also, use of micro-
satellites has recently been proposed as an approach for identifying non-HLA markers
within the HLA region that could function as transplantation determinants and for the
selection of potential donors for transplantation. Methods: To analyse the frequency of
five microsatellites in the Korean population, genotyping for polymorphisms at five
microsatellites markers (BAT2, MIB, DQCAR, D6S105 and TNFd) within HLA region
was performed on 143 healthy Korean controls. Results: The most frequent genotype
shown in healthy Korean controls were BAT2 8 (153 bp, 42.7%), MIB 1 (326 bp,
40.6%), DQCAR 3 (188 bp, 38.5%), D6S105 7 (126 bp, 58.0%) and TNFd 3 (128
bp, 58.0%). And common two-loci haplotypes were found as MIB 1-HLA-B*62 (HF:
10.6%), MIB 6-HLA-B*44 (HF: 7.8%), DQCAR 3-HLA-DRB1*13 (HF: 8.5%), TNFd
5-HLA-B*62 (HF: 7.8%) and D6S105 7-HLA-A*02 (HF: 16.2%). Conclusion: These
data might provide useful information on the microsatellites markers with HLA region
in Korean population and be helpful in further defining the clinical impact of these
microsatellites. (Immune Network 2007;7(3):149-157)

Key Words: Linkage disequilibria, Microsatellite, Human leukocyte antigen (HLA),
Graft-versus-host disease (GVHD)
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peats, VNTR)ZE <4 2 t}(1-10). Microsatelliter= 2
~6702] A7|7F v 5 Ao & vhE Sl oz
A3 v Aol SAAAA AL o] 3 microsatellite s>
HLA-Z AL K-l 25070 o] o] EAfslar 9lom
Z A2 & (gene mapping)2} & vl A3 (haplotype)] #41
2 Bl 9lojA] FEAAHmarkenZ A=A 9lrh
(11). T=3F Foissace F 22 A A B¢ (major histo-
compatibility complex, MHC)WH microstellite7} AF5-e] =
2 2 &4 819 (human leukocyte antigen, HLA)S] t}3 A
(polymorphism)@+ 733k 14§ &3 (linkage disequilib-
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rium, LD)S Yehdtty R 1319 31(5,7), Malkkis <
HLAS}F microsatellitee] <12)E-33Jol| 4] HLA-AL}D6S
265, HLA-A®} D6S510, HLA-BS} D6S2810, HLA-BS}
D6S2811, HLA-DRB1¥} D652883, HLA-DRB1¥} DG6S
2876, HLA-DQB13} D6S2876%50] 7} 743k oA s 8-
]S VERHI microsatellite”} HLA 299} 7178
= Al 5Pl o] FolXlvkar Earslgioh(s). 3t
%] ol microsatelliteS HLAS thAlslo] o]2]o] 7}
& FolAs Auelr] 9% o)A AY AA2H A
AT Weke AFskar Qhek).

5F MHC F-9] 2] microsatellite= A7+ <l x} 7+
o] M7k 18] MHCWH A=z 295 3
I 43 EAAE P53t ALE Ak
(6). Inokos HLAFA A microsatellite”} 744 (pso-
riasis vulgaris), WX E 3 F-(Behcet's syndrome), 7}
E] 234 4 (rheumatoid  arthritis), 7] %HA A 7] TA] <3

(diffuse panbronchiolitis), 73 A}=(azoospermia), 4=
1
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o] olyd =] XK non-melanoma skin cancer)s3 %
HLASE A3ksl of g 71A] A o] FAAZA A&
thz Baslar 9lek1l). BEgF Sell A= A Al EuE
32~ (systemic lupus erythematosus)s-o] HLA-F-Z 2N
microsatellite®} ATAJo] Qe Ao Huxlw gl
(12). =3 #H T HLA A2 F-$129] == microsatellite
T HEA7 =ERA|Zo]A] A widH] o] A} AE
&, o]¥)HY &54F-S(graft-versus-host disease, GVHD)
I ARAo] e Zeg Hiuxi gt w9
Malkkie-= MHC class 1l 324 %21 BAT2 (CA)} MIB,
class | LA}l D6S1057} 509 A-3kA} Apolol| A £
X3l Adgo] F7bgtar EarstH A wjd Azt
Zg 7 A|Eo]4] A MHC W microsatellite %] o F-2]
TOAE Az o), Felvkekel HLA 7F A4
3 YXoj| A= DQCARII, MIB, MICA, C1-3-1, D6S
510, TNFa, TNFd, D6S273, C3-2-11, C5-3-1, C5-4-5,
C5-2-7 18] 3 D6S26501] &gt Q77 o] FoF L o]
ZF TNFa 7} ZERAE o]4] & HEET dABA o]
grta ¥ 3E 3 9lek1l). L8l Kikuchis-2 4184
AR g2 ARl v AR Haxl 229
A G AA] Well EA0s}+= 15572 microsatellite s £
Aslo] D22S0141i, D22S0021i, D22S0199i, D2250222i
microsatellite®] EA X7} 54 o] AHA TR o
FAlo] A5 Ha s rh13).

upghA] B odfoll A= HLA SRR dlollA =
HRAZ o] & Ay} AfAlo] Y= HLA W mi-
crosatellite 5%+ (DQCAR, D6S105, BAT2, MIB, TNFd)
ol theto] haelollAle] EEsk HLA vl AR e}
o A3 AR/A S e

ATE BE AT oo 2 i
A%} SHE et el

DNAZZ. DNAS 332 AccuPrep Genomic DNA
Extraction kit (Bioneer coporation, Dagjeon, Korea)E ©]-&
slo] o] Folxlom o]F QofslH b5yt et HoH
1 mloll A A& 7838 N RBC lysis buffer)S o] &3}
HIZFE F23 F o] & Q4S8 (PBS) 200 ulol]
el A7 proteinase K (20 «g/ml) 20 «I2} binding
buffer (GC) 200 xIE & 7}slo] 60°Coll Al 102 Z<F ulb
< A At} #h-g-o] b isopropanolg 100 I 7}l
a1 o] HEk-2-o0-S- pinding columnoZ £+ < wash-
ing buffer (W1, W2)E o]-&3sle] AXslqict. A¥=
columnell SHTE 200 1l WolF F AR A|A
DNAE- F=319it}l. 325 DNAE- spectrophotometer
£ ol &3l EE FAE ¥ 100 ng/ v1] FEZE 3}
o] microsatellite A& B4 817 ¢t PCRe F
PJo 7 Agstarh

Microsatellite -2 Aol U3t S22 A F71A D
EA4. 7+ microsatelliteol] thgk primer (Table 1)2] %
57 1pMeo] H =5 AE3lglon, o]lF primeret
100 ng/ «I DNA, 0.25 U/ul Taq polymerase (Intron
Biotechnology, Seongnam, Korea), 10X PCR buffer (Intron
Biotechnology, Seongnam, Korea), 2.5 mM dNTP, <7
£ =3tste] ¥ volumeo] 50 pl7h = =5 &k §4
A ZZFL FAAZEZ7]7](PCR machine: my cycler;
Bio-Rad, Hercules, CA, USA)E- AF-8-3}o] D6S105: 94°C

Table I. The sequence of primers for genotyping of D6S105,
DQCAR, BAT2, MIB and TNFd microsatellite

Mi -
1cr.05a Dye Primer sequences (5' — 3')
tellite

TNFd FAM AGATCCTTCCCTGTGAGTTCTGCT

: CATAGTGGGACTCTGTCTCCAAAG

D6S105 TET F: GCCCTATAAAATCCTAATTAAC

R: GAAGGAGAATTGTAATTCCG
DQCAR FAM F: GCATTTCTCTTCCTTATCACTTC

R: GTGTTTGAGAGGTGTGCATG
BAT2 FAM F: CTCCAGCCTGGATAACAG

R: ACAAGGGCTTTAGGAGGTCT
MIB HEX F: CTACCATGACCCCCTTCCCC

R: CCACAGTCTCTATCAGTCCA

F:

R




88X/ 94°C 15%, 56°C 15%, 72°C 30%S 353] Hi&E
[72°C 10%-; DQCAR, TNFd: 95°C 5%/95°C 30%,
59°C(DQCAR), 63°C(TNFd) 30%, 72°C 18-S 353] ki
[72°C 105, BAT2: 94°C 5%-/94°C 30%, 65°C 30%, 72°C
402F 353] WHE/72°C 10% ; MIB: 95°C 402/95°C 20
2%, 67°C 155 303] HHE/72°C 10%-9] =A o2 A3y
sl =3 DNAT 1.5% agarose geloll A 7]<3-5
lod, geneclean Turbo kit (Qbiogene, Inc, Carlsbad,
California).2- = gel extraction 3} t}. == % T&A Cloning
Vector Kit (RBC, Taipei, Taiwan)E ©]-&3}o] cloninggt
% 570 o] 49 colonyE A €lsle] DNAE #2l8lal
2]=] DNAE F3 o & ¥lo] 95°C 52/95°C 30%, 65°C
1%, 72°C 255 253] uHE/72°C 10504 FHA|Zc)
ZZ 2171 PCR ZZAF< Big Dye Terminator v3.1 cy-
cle sequencing kit (Applied Biosystems, Foster City, CA)&
ol gslo] 371 RAIL, 7ol g WY FAAY
< selelgt

Microsatellite 3213 ¥ . t}ed A o] 9J+= microsatellite
F9 e vbE & ZAst7] 913l forward primere] 5
ol {352 6-FAM, HEX %=X TET (Applied Biosys-
tems, FosterCity, CA)E 3£ A]3}o] PCR primerZ AF-8-3}
S}, Microsatellite Z+-2F2] primer (forward, reverse)E
Z 557} 05 pmol/ ulo] H| =5 A&l on, o]
primer2} 100 ng/ 1 DNA, 0.25 U/l Taq polymerase
(Intron Biotechnology, Seongnam, Korea), 10X PCR buf-
fer(Intron Biotechnology, Seongnam, Korea), 2.5 mM
dNTP, 75 Ed3te] F10 w7t H =5 33l
FAAZ7] 7] (my cycler; Bio-Rad, Hercules, CA, USA)
£ AFg3lo] D6S105: 94°C 8%/ 94°C 15%, 56°C 15%,
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72°C 3022 353 ®lHE/72°C 304; DQCAR: 95°C 5%
/95°C 302, 59°C 30, 72°C 13-& 353] wk/72°C 30
. BAT2: 94°C 5%/94°C 30%, 65°C 30%, 72°C 40% &
353] WHE/72°C 304-; MIB: 95°C 402/95°C 20, 67°C
155 303] HHE/ 72°C 30%; TNFd: 95°C 5%-/95°C 30
Z, 63°C 30, 72°C 188 353] HFE/72°C 30%2] =74
© 2 PCRE Al3) 3199t} === DNAE 1.5% agarose
geloll 47194 slo] FHAES &QlslaL, PCR 5%
Abzol]  formamide®} size standard markerQ] GS500
Tamra (Applied Biosystems) —Z&] 3 loading dyeS 3}3}
5l 95°CollA] 5% &<t WA A|Z ) o|gAl wiAgdH 5
Z 55 8M urea’} E3HE 6% polyacrylamide denatur-
ing sequencing gels ©]-8&3}o] ABI 377 DNA sequen-
cer(Applied Biosystems)ol]4] 900V, 3A] 7k 5ot A 7|5
slgitk. DNA 49| Aol & 4 37] 913l GENE-
SCAN 672(ver. 2.1) softwares A+83}33 GENO-
TYPER (ver.2.0) softwares A}-g3slo] FAAHH LS 3
At} (Fig. 1).

A5 B4 A A AR oA tiide] 5ol
o] 49l 7§ chisquare Ao Z AJeYs}olar, 54
ukel 73-9-= 2-tailed Fisher's exact testZ o] &3} ch.
3k p gke] 0.05 HkQl A5 EAF frelAel o
Ao Z et 55F microsatellitee] <IsfE3
(linkage disequilibrium, LD)3k= 3l7] $18F 5412
LD=a—(b>xcxdxexf)lo 2 ajk< haplotype frequencyo]
A b, ¢, d, e 7k 222 microsatellite Tt 214} vl
To|th AMEFEHZES 0014 17hA 2] WM E 10
IWVHETE ANEHE S, 0o FMHETE AT

< vhehiic)

fr 2
of r_‘_‘

Figure 1. The GeneScan electropherogram of five microsatellites (DQCAR, D6S105, BAT2, MIB, TNFd).
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Table II. The genotype frequencies of five microsatellites alleles in Korean population (n=143)

BAT2 MIB DQCAR D6S105 TNFd
Allele Size GF Size GF Size GF Size GF Size GF
bp n (%) bp n (%) bp n (%) bp n (%) bp n (%)
0 137 0 (0) 324 0 (0) 182 4 (2.8) 112 0 (0) 122 2 (1.4
1 139 2 (1.4) 326 58 (40.6) 184 3 2.1 114 23 (16.1) 124 18 (12.6)
2 141 58 (40.6) 328 0 (0) 186 0 (0) 116 0 (0) 126 4 (2.8)
3 143 44 (30.8) 330 0 (0) 188 55 (38.5) 118 3 (2.1) 128 83 (58.0)
4 145 1 (0.7) 332 17 (11.9) 190 0 (0) 120 36 (25.2) 130 29 (20.3)
5 147 13 (9.1) 334 1 (0.7) 192 20 (14.0) 122 4 (2.8) 132 57 (39.9)
6 149 1 (0.7) 336 51 (35.7) 194 1 (0.7) 124 11 (7.7) 134 1 (0.7)
7 151 2 (1.4) 338 0 (0) 196 24 (16.8) 126 83 (58.0) 136 18 (12.6)
8 153 61 (42.7) 340 9 (6.3) 198 45 (31.5) 128 13 9.1 138 2 (1.4)
9 155 16 (11.2) 342 16 (11.2) 200 24 (16.8) 130 30 (21.0) 140 1 (0.7)
10 157 28 (19.6) 344 15 (10.5) 202 21 (14.7) 132 23 (16.1) 142 2 (1.4)
11 159 2 (1.4) 346 51 (35.7) 204 3 2.1 134 3 2.1 144 1 (0.7)
12 161 7 (4.9) 348 18 (12.6) 206 5 (3.5) 136 2 (1.4) 146 0 (0)
13 163 1 (0.7) 350 5 (3.5) 208 3 2.1 138 0 (0) 148 0 (0)
14 165 0 (0) 352 4 (2.8) 210 1 (0.7) 140 0 (0) 150 0 (0)
15 167 0 (0) 354 0 (0) 212 0 (0) 142 0 (0) 152 0 (0)
16 169 0 (0) 356 3 (2.1) 214 0 (0) 144 0 (0) 154 0 (0)
17 171 0 (0) 358 2 (1.4) 216 0 (0) 146 0 (0) 156 0 (0)

GF: genotype frequency

4 i
A4 3=l A] BAT2, MIB, DQCAR, D6S105, TNFd
microsatellite®] W1 5. FAF gk=-91 1439 of] t}j3l BAT2,
MIB, DQCAR, D65105, TNFd th&]-4-2 2} g AA 2
7} BAT20l14] 13%5, MIBollA] 13%F, DQCAReI|A]
13%F, D6S105014] 11Z5, TNFdollA] 12572 of
HAAA7E 1=t A2 g AR AR
& Bl = BAT20ABAT2 8 (42.7%), BAT2 2 (40.6%),
BAT2 3 (30.8%), BAT2 10 (19.6%), MIBellA] MIB 1
(40.6%), MIB 6 (35.7%), MIB 11 (35.7%), MIB 12
(12.6%), DQCARell4 DQCAR 3 (38.5%), DQCAR 8
(31.5%), DQCAR 7 (16.8%), DQCAR 9 (16.8%), D65105
ol 4] D6S105 7 (58.0%), D6S105 4 (25.2%), D6S105 9
(21.0%), D6S105 1 (16.1%), TNFdellA] TNFd 3 (58.0%),
TNFd 5 (39.9%), TNFd 4 (20.3%), TNFd 1 (12.6%)5=°]
A chH(Table 1I).

el sb=oly}l o2 Q& 7ke] microsatellite Bl =S
vl s, BAT2E G217} vl ZAat sh=la}
A38E WIEE JeRHAEE. =, microsatellite BAT2E
BAT2 8 (153 bp)@} BAT2 2 (141 bp)oll 4] 7} =& ]

55 etk 28]3 DQCARY FFHAIQHE3 o}
Jaﬂﬁl 551 7te] vl A3} dhxelelA & Hl
E7F veElA] €59kl DQCAR 4 (190 bp, 0%)oll A 7+
7 =2 1l % (38.8%, 47.1%)% FolsHAl Z71stla(p

<1.0x10™), Z.Zo}e|o}elol| A= DQCAR 2 (186 bp,
A415%)N A 71 =& =2 gkaQlof vl 23
Al —2—7}(p<3 3x10%)sh= FAloll glellA g =
< Ul %= el DQCAR 3 (188 bp, 23.4%)l 4] 7}A+
o IS (0.4%) 2 528 Al Fasle Zpo] & Bt
(p 1.0%10™%). w3} DES105E A elat e ~EHY
glopolzte] vl Z ¥}t g9l Al D6S105 7 (126 bp,
41.3%)°] = HIEE A 2 2Egdeollel
ulel]l oAl 71 sha(p<1.0x107), HQw}
eEfdeloplaA e 18 FEE HYAT
D6S105 8 (128 bp)oll Al z+2+ 717+ % 2.2%2} 37.0%
o HIER 3k=xglel vl Al F7F sdckp
<1.0x10%). TNFdE 3FQlolA] =& vl e vehd
TNFd 3 (128bp, 42.3%)oN| 4] 7}A =& nix g g 2o}
elofQlzt 7RI el wlsl] fefskAl F7He (p<1.0
=107 Wb = ZolE|o}el(56.6%)2 Z7}A
A1 TNFd 4 (130 bp)ell A 7H =2 WlEE gh=<lell
vl3l f-2le}A Z7} 8 (p<1.0%10%), TNFd 5 (132
bp)ell A= Al Q1F BF 7+ HAlZ =2 W=E Ve
Wl eH(Table 11I).
Microsatellite 7+2] L oA 1} AL . BAT2- MIB-
TNFd-D65105-DQCAR th&l 52z} Ato] 9 EﬁnXq o
2 folzt duiAE-S Table IVEF 2tl. & BAT2-
MIB-TNFd-D65105-DQCAR Ato]ol|= 221 F57F2] Aul

31 Hl-r

L*WW

| QF(51.4)0|
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Table IV. Analysis of five-locus haplotypes among five micro-
satellites within the HLA region in Korean population (n=143,
HF>1.0, p<0.01)

Microsatellite markers

HF (%) LD
BAT2 MIB TNFd DG6S105 DQCAR

8 6 3 7 3 3.0 2.8
3 6 4 4 3 2.1 2.1
2 1 5 7 10 2.1 2.0
8 11 3 7 8 1.7 1.5
3 6 3 7 8 1.4 1.3
5 8 3 7 3 1.4 1.4
2 9 3 7 9 1.4 1.4
3 6 3 4 3 1.0 1.0
10 1 5 7 7 1.0 1.0
8 11 3 9 9 1.0 1.0
2 6 4 9 8 1.0 1.0
8 6 3 8 3 1.0 1.0
9 1 5 9 7 1.0 1.0

HEF: haplotype frequency, LD: linkage disequilibria

A&l EANGIIL o]F 13577} 1% HIEE 1
Ebgiel. 53] BAT2 8-MIB 6-TNFd 3-D6S105 7-
DQCAR 3 (HF: 3.0%, LD: 2.8)Z} BAT2 4-MIB 6-TNFd
4-D65105 4-DQCAR 3 (HF: 2.1%, LD: 2.1)0] 7}3 =2
HEE el
HLA §-A 22} Microsatellite 7F2) Qw3 A&
H¥. Z7e] HLA -4 ZHHLA-A, B, DR)ell 33l 3
& microsatellite(D65105, MIB, BAT2, TNFd, DQCAR)Z}
Aol F 2t AN st ck(Table V). = 2
7} D6S105 2F HLA-AollA] 52&-2] duljx|edo] Ex)
kAL 145771 1% o349 HIEE Vehm A §-2fgt
ZH(p<0.05°Z 714 vlErs =& 712 DES105
7-HLA-A*02 ©] 9 tH(HF:16.2%, LD:2.7, p<0.003). L&
I MIB € HLA-BolA &= 48%FF2] Luljx|eo] &)
SlaL 2455771 1% o449 HIEE {o3 3L viE
9low], BAT29} HLA-B, TNFd9} HLA-Boll A= 7t
7k 83% % 195, 655 T 19577} 1% o]
HIEE o038 3h& et o] & =S s
Zr= DA 22 MIB 1-HLA- B*62 (HF:10.6%,
LD: 8.1, p<7.5%10°"), BAT2 2-HLA-B*61 (HF: 5.9%,
LD: 3.6, p<4.8x<10™), TNFd 5-HLA-B*62 (HF: 7.8%,
LD: 5.2, p3.3%10%)5 o]}, BESFHLA -S4 =2} mi-
crosatellite”} 714+ 2143+ DQCARZ} HLA-DRB1¢] 7
T 60572 LuiAlF o] S I F 22F 77
1%o]49] M= E fol8t gk vetdigi=dl 7H4 |l
7} =& 722 DQCAR 3-HLA-DRB1*13 (HF:8.5%,
LD: 5.8, p<5.6x<10%%0]%lt}.

JNEE Fiol de] £33}
© Ao Z A vbE 7] AdEe 4 7
FAAZA G835k, AF7HA B2 AFAE
3 ohokgl 7l EEE A (VNTR)Z Z-2 odsfjqbE:
7| G (STR)o] WA= o]} AES 84 HE
AF7E A&EH o0& ZldPx|o] ghrh(1-11).

B A Fo A= shxQlollA] HLA F-4 29 W mi-
crosatellitee] E-32} microsatellite?} HLA-F-ZA AFe}e]
A APA S sk 5572 HLA W micro-
satellite 3.4 Z}(DQCAR, D65105, BAT2, MIB, TNFd)=
= A8 -2l MIBE A28t 4%57F2] micro-
satellite 5= oF& Q&3 vl 24 3l o2 An
FFHAIRE, ot ZE|FHA]l v xRl LEfYeokgl,
Z8Ql, ZZote|olQlol|A] dk=le thE vlxe] A
5 Q& 5 U rH14-22). o] = HLARA AL Q)
Zuteh o NI E JERE AT o] HLARFA A}
X9 ] microsatellite = HLAG-R 2}e} 7ro] ol ZFu}r}
& HEE el o2 AgFc) vh, Yol
e FAR RS VERY fElveket dES HLA
A3 w7 o] niz3he oA 3k W &l 3 = 9l
tl o] 3t At skt A&, ] oy} ofAJotbA]
vetE2e] 7 AdFE skedl 7127 = Aol
t}. 18]31, DQCAReNA = 3=l of& AF7He
ol 3tak opy}, fARSE RIS S YeRH Z7HAQEY
otz e|7tA| vl FEFo] F5 I ZolEoQlEH}
Aol & Kol 2l &l ¥ 4 3olem, DES105+
g9lof| A WIXE7} D6S105 7 (126 bp) W -F-47
@13%)0ll 53] FAF=el &= v, Hopulg]7te] A
42} e ~Eg|¢elol+= D65105 6-10 (124-132 bp) oH
HAAAMA FaF EEE o] It o3t Azt
= AFvek SAAQ Ao g el L2EHY
glol= WiQlEo] o] F3 YetEE o dFe] 4o
o] w3t HIEE vellE ZAolgt AsE

Microsatellite &G AAE el oz BH3 &
23S uhSo] B3 A3l BAT2 8 (153 bp)-MIB 6
(336 bp)-TNFd 3 (128 bp)-D6S105 7 (126 bp)-DQCAR
3 (188 bp)ellA 7Hd =2 HIEE ERHACHHF:
3.0%, LD: 2.8). *:3F HLA-A, B, DR §-&A 2} micro-
satellite Y F-AAE LAl oz Bigt $ =3¢
stod FAIRE A3 Table Voll A £418 4= glodet. 1
g3 ojwl Awel] AHAH FHAY] X & EA =
dl ol A oAl 7HAle] AREA S 3l A=
TAE 7HA AL A& Fetsle We] 2 AL
Py Z Lol A2 25 ¥](linkage disequilibrium)ol]
g o g FATH EzTY AR
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2] o
AT HAZEY 33 Ao 25 F ¥k ol
, microsatellite tHE -2 e S Eoff =
Aol Aol A gAp-EoIAe] Adle] £gE
Z0]th(1,6,23-28). ©]# 3k W& HLA W micro-
satellite EAI AL} F4 o] A A s FRESS] AR &
ZA3E Lig(2003)2] Aol A = 13 4= 9l i,
o] 52 D6S265 (p=0.053)7} EAIF o2 FoA42 9l
Rort, Aol g Alolekar AlAeldel. st
A olAAd TSI AETS] BA B4 olA
TNFd7F =8 SH(-IV)e] o] s Fuk-goll A
A2l W% (p<0.040, RR=12.00)7} Z713H8 Hat )
A th(11).

H AFolA = gkaredell A HLAW microsatellite2}
HLA =42 Arolol A 44 A4 e &l 3}
RAE, ko2 ofy] FA e AL P liof &
oz A=) gk HLA W microsatellite -1F o}y
g} 22891 A 2] == microsatellite SEX| RS FA
oAt dage] G Ao BaH s
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