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HLA-B27 Subtypes in Korean Patients with Ankylosing Spondylitis

Kyung-Sun Park, M.D., So-Young Kang, M.D., and Woo-In Lee, M.D.

Department of Laboratory Medicine, Kyung Hee University College of Medicine, Seoul, Korea

Background : HLA-B27 is strongly associated with ankylosing spondylitis (AS), and its subtypes
differ in their ethnic distribution. Studies worldwide have shown that B¥2701, B¥2702, B*2704, B*2705,
B*2707, B*2708, B*2714, B*2715, and B*2719 are AS-predisposing subtypes, whereas B*2706
and B#2709 are reported to be negatively associated with AS. The aim of this study was to investi-
gate HLA-B27 polymorphism and clinical features according to subtypes in Korean patients with AS.

Methods : Two hundred thirty samples from patients with impression of AS were analyzed by poly-
merase chain reaction using a sequence-specific primers (PCR-SSP) method. Pel-Freez SSP Uni-
tray HLA-B*27 kit (Dynal Biotech, USA) including 16 primers was used to define HLA-B27 subtypes

from B*2701 to B*2735.

Results : Among 230 samples from patients with impression of AS, 171 were HLA-B27 positive,
and among 160 patients diagnosed as AS, 154 (96.3%) were HLA-B27 positive, while 17 patients
not diagnosed as AS were HLA-B27 positive. Among 154 HLA-B27 positive patients with AS, 142
(92.2%) were typed as B*2705 and 9 (5.8%) were typed as B*2704. Three cases (1.9%) could be
interpreted only variously because of their HLA-B27 homogeneous alleles. Between B*2705 and
B*2704, no specific HLA-B27 subtype appeared to contribute to AS susceptibility (P=0.60). Differ-
ence in clinical features between B*2705 and B*2704 could not be found in this study (P>0.05).

Conclusions : This study verified that HLA-B27 (96.3%) is strongly associated with AS and identi-
fied that the major subtypes of HLA-B27 positive patients with AS in Korea are B*2705 (92.2%) and
B#2704 (5.8%). (Korean J Lab Med 2008:28:46-52)
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HLA-B27 o} 2] t}oFAe exon2, exon3 H9jof 913t 3
AR @71 G0 Zpo| 2 Qlaf AT ol & S0, B*2709+= B*
27059 116¥0] Qli= ofATEEAtO] BIAEHOR Elo] 91O
u], B#27049} B#2706] 7-2- 114M0] B#2704% 3]A€|tlo]
B#27060] A= ofAut2 EAlo] 9131 116We] B#27049} B+
2706+ 217}k of AT R EAL, EJ2Al0] Q)= 27§9] ofu]inAle] 2}
o5 ALl FUT A7 FL o123 I, 12]. 74 A
293} oi7he]o] uHa] 7 HLA-B27 of&l.0.2 B#2701, B#2702,
B#2703, B¥2704, B*2705, B¥2707, B*2708, B*2714,
B#2715, B*2719 o] 9lom[13-15], B*27063} B*2709
£ 4R H3gn wio] ol Bad vt 9l 16, 17]. @4
712 8187 HLA-B27 o}g-2 B#*27014€ B#27387}#]0| 11
ol B#2722%= B#2706% 2 A7|NEE 7 Ao Y
7] 2002 4L WHOo| <Jal] A= 9)ct.

HLA-B27 HAb= A Bo] AIRIAIE o83 S8as A4
HE-3-#(polymerase chain reaction-based sequence specific
primer, PCR-SSP) S & {-747}0] Ael2] S5 f53h 5 47
G olgsto] FAAY FA WS} ol o] S Al&skaL
7HA3HA ghelat 4= 9lA| = 2eH 18, 19]. & AL o3t PCR-
SSPH& o]-gt el HAPH o 7HA1d A4 at HLA-B27
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2006 5YHE 20079 19702 Ao A 2324
= nlaiAl SJ=lE 22 2307S TR skglch eate i
FAR HAL 5242l d7] EDTA tubeol] 18-S A ds}o] AA
= A3yt 742423298 modified New York criteria®}
ESSGol| &ato] ZetE]qlom ghake] ot 4 9 54 tigt
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PCR-SSPo2 HArkeld o Pel-Freez SSP Unitray HLA-
B#27 kit (Dynal Biotech, Brown Deer, W1, USA)E 0|83}
ek izt 1HE 238t F 16709) AEAE o]&ate] B+
27225 A &J3k B*2701 %€ B2735714] % 34711 o5& B

4% 4 99tk
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1) DNA £2|

BE HAks A2olA xlggstal EDTAR A 23 dd o] A
300 uLE A5t on DNA %2 VersaGENE DNA
Purification kit (Gentra, North Minneapolis, MN, USA)&
ol-gslgiet. IdtetA Ad gof oY & W@ g5, DNA
2%} AlA, DNA §-2(DNA elution) #7402 ZIsi=|¢lch
A5 gafiotr] flal nAlddEe el AE g4, 900
uLe EDTA AE 300 uL& ¥al A2ofA 1027 & %500 g,
229 AR E st S HE AASHIT 1 5 DNA §-8iA|
100 uL& #7kste] 1087F Ao 7o W goff 7474o] %1
3Y=3ick. DNA 23] 200 pLE #d71sted 1,100 rpmo2 1
B galEelsia DNA A2 200 pLo 29 A3 ¥, 242}
1,100 rpmo 2 18 YAEE], 13,000 rpm o2 28 YAE
stef DNAS AlZst3ick. DNA §2j¢59 100 yLE ¥
13,000 tpm .2 25 42 e) DNA 29kl 50 yL.2
313,000 rpm ez 27 Q4R I 5 o 895 PCRo
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2) Polymerase chain reaction

Pel-Freez SSP Unitray HLA-B*27 kit (Dynal Biotech)o]
23E o] QlE PCR 259 120 uLoll AmpliTag DNA poly-
merase (Roche Diagnostics, Basel, Switzerland) 1.9 uL& &
35 DW F 38 uLok 74 DNA ©F30 uLE gl % 68 uL
7 ®le s at9ick PCR fAbgolls 25 16 wello] glom 7}
welloll= 5 uL o] APEAI7F M7 o] =t &4 2 A9
3t 157119] welloll DNAZF 37beo] Q= &9t 8 ul& 27t
BE3199c) o] PCR #HARHS DNA Engine (PTC-200) Ther-
mal Cycler (BIO-RAD Laboratories, Hercules, CA, USA)=
ol 96C ol 18:7F A2)et &, P9 =274 {4

A 3ES gt

3) Zoel =y

HLA B27 7219] /4 friret obg< =lst7] f1sto] 8 ul
(size marker: 4 yL)2] PCR AH=<] 0.5X TBE &1} 2%
agaroseE ©]&3F M7|¥9FS sh¥em, 100 mLg 2 yL 9
Ethidium bromideE ¥ 11 DNA &AL 5}o] ChemiDoc XRS
system (BIO-RAD Laboratories, Hercules, CA, USA)2.
oA Bisle] HZAMEL- 89151%t) 100 bp ladder?] size
marker (iNtRon Biotechnology, A, 3H=)& ARSI, 2

well g W4 Bl 574449 271+ oF 1,200 bp it
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3. A4 &M HLA-B27¢] o} AE BloH, =5 44 & 424 2+

dog ATy o= 16099t 3 A Hzdor Aoty

A AFdn A AFd s AdE 4] ohe ghrof A 9] 211609 F 6915 A|Llg 154¢(96.3%) 4 HLA-B27 %

HLA-B27 ¢3& 9 o}g 9] £32& v|astal HLA-B27 ¢F/go] g9l Aat Ukl 1740 A= HLA-B270] of4do] ygtort

] A Aol Sl ShAtollA 7t ofd i i 54| Aozt A HEA o R Fcto] E]A] 9kt Table 1). $24¢] 72, 3

U=AIE BlaskGieh EoT A AH5HollA HLA-B27 {79 o= A2V AFAY 2712 e Be-glon nldst A5

uel A SAe Aozt Ql=Al wlastelch EA 492 SPSS 19, AZAZHEA 64, 716t 7e2 A= glck Ek 324

(version 11.5, SPSS Inc., Chicago, IL, USA)E o830 w2t Azt 7FAA Axgor ZtkE]R] 9k 3xjo A 9] HLA-

A AlRskglom A Al 7IHjA]7E S Et F 49 Chi-square B27 HEE sAA R o3 Afol7t SlE& SRl 4= 3%l
testS B} 7|thA|7} SETh 2 ALTt S S Fisher's tHP<0.0001).

exact test 2 GF9IT}. E3E 0] 2220 P<0.052 19t} HLA-B27 9p43} 244 #2902 Atk 1540]2 e

2 o}gL BAS A1t Bx2704 99(5.8%), B#2705 142¢]

g 1 (92.2%), 718} 39(1.9%)°191ck. 7182 253t 3= HLA-B

Aol AARE HLA-B270] o337} obd 3 EAIE

A AxdE ol AFE AHA 2309 F 171004 7R Aoz SRolE 9= oFg o] Ao 3le] qotﬂ BHHOI 7}

Table 1. Number and frequency of HLA-B27 in the patients with Sk B3 HLA-B27 F/dolslout 4ad Ao m 2t

and without ankylosing spondylitis 2] oF2. 1740l A= B*2704% 31911 B%2705 601](94.1%),

AS non AS Total Pvalue* B#2720 19(5.9%)2] A7} gk Table 2, Fig. 1). 7424 2

HLA-B27 (+) 154 (96.3%) 17 (24.3%) 171 <0.0001 g} 73R A2 o &2 ZThE|R] okS Fxlof| A HIE ) Lo

HLA-B27 (-) 6(37%)  53(757%) 59

B#27203} 7|E}S A|9]5lal B*27049} B#27059] %45 v]
Wk A} EAEFA 0 7 9 0]} 2jo]Z AT 4 ¢ O*EKP 0.60).

Total 160 70 230

*Statistical difference of HLA-B27 positivity between AS and non AS

was found (P<0.0001). HLA-B27 A3} g2 H3g o= Zckd x5S 450
Abbreviation: AS, ankylosing spondylitis. Ao 24 1549(100%) o|@lo]| WAl THE e 4501](29 2%), &
M 123 456 78 9101112131415N M 123 456 7 8 910111213 1415N

235bp 235bp
175bp 205bp
Internal - Internal ~”
control control
1,200 bp 1,200 bp
Amplification pattern of B+2705: Amplification pattern of B*2704:
lane 1, 2 show specific bands. o Lane 1, 3 show specific bands. e

M 123 456 78 9101112131415N

Fig. 1. Amplification patterns of HLA-B27 positive and negative
samples.

*Each well has internal control (1,200 bp). M, size marker; N, HLA-
No amplification pattemn: Specific bands are not seen. 0 B27 negative control.
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Table 2. Number and frequency of HLA-B27 alleles detected in
HLA-B27 positive patients
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Table 3. Clinical features of patients with ankylosing spondylitis
according to the HLA-B27 subtypes

HLA-B27 positive patients (n=171)

Allele

AS (n=154) non AS (n=17) Total (n=171) Pvalue'
B*2704 9(5.8%) 0(0.0%) 9(5.3%) 0.60
B*2705 142 (92.2%) 16(94.1%)  158(92.4%)
B*2720 0(0.0%) 1(5.9%) 1(0.6%)
Others 3(1.9%)* 0(0.0%) 3(1.8%)

*Others includes 2 cases that were B#2704 & B*2705/B*2704 & B*2728/
B*2705 & B*#2715/B*2710 & B*2704/ B*2710 & B*2704/B*2710 & B*
2705/B*2710 & B*2715/B+2710 & B*2728 and 1 case that was B*2704
& B#*2715/B*2704 & B*2731/B*2715 & B*2731. These 3 cases had
HLA-B27 homogeneous alleles, which were identified by HLA-B low
resolution typing. 'Statistical difference of B*2705 and B*2704 between
AS and non AS was not found (P=0.60).

Table 4. Clinical features of patients with ankylosing spondylitis
according to HLA-B27 positivity

AS (n=154)

B*2705 B#*2704 Others*  Total P
(n=142)  (n=9) (n=3) (n=154) value*

Clinical features

Sex (MfF) 114/28 6/3 3/0 123/31

Age (mean yr) 30.1 321 28 30.0

Spondyloarthritis 142 9 3 154
(100%)  (100%) (100%) (100%)

Peripheral arthritis 41 1 3 45 0.45
(28.9%) (11.1%) (100%) (29.2%)

Uveitis 20 1 2 23 1.00
(141%) (11.1%) (66.7%) (14.9%)

Enthesitis 10 1 0 11 0.50
(7.0%) (10.0%) (0.0%) (7.1%)

Family history 6 0 0 6 1.00

(4.2%)  (00%) (0.0%)  (3.9%)

AS

Clinical features HLA-B27 (+) HLA-B27 () P

(n=154) (n=6) value*
Sex, M/F 114/28 51
Age (mean yr) 30.0 28
Spondyloarthritis 154 (100%) 6 (100%)
Peripheral arthritis 45 (29.2%) 1(16.7%) 0.67
Uveitis 23 (14.9%) 1(16.7%) 1.00
Enthesitis 11(7.1%) 0(0.0%) 1.00
Family history 6(3.9%) 0(0.0%) 1.00

*Statistical differences of clinical features according to HLA-B27 posi-
tivity were not found (P>0.05).

=HrY 236(14.9%), EFAF-919 116(7.1%), 7153 694(3.9
%) 5% 7P YT 2 ok8 A B4 Table 334 25k
t}. o] % B*27059} B*27040 4 A3 3d A& A 9fgh w2 ¥
HYP=0.45), ZEUA(P=1.00), ZHZHIA(P=0.50) 2 715
2(P=1.00)& EASFE 02 olat gkt 2Jo]7} gITHP>0.05).
HLA-B270] 2400 Ugkont 724 Haloz Ankel 49
© 602 B 2841 BF HFWEY S8 7L
3 wRA B 160(16.7%), =2 161(16.7%)°]
TRANY I JEEL AT Y= ALE YUK Table
S A A5 @At HLA-B27 ¢4 f-tof et
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5(P=1.00)

¢

= Tgo
=) o 0
B S 2 A

-z
do

FATHOR 0/ ik %

=

HLA-B27-& #3-gela} 25 Qo] glon, 53] 444

*See Table 2; 'Statistical differences of clinical features between B+2705
and B*2704 were not found (P>0.05).
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QFolA 7H Wol FEsh= B¥2705= F7hA{ A1 FopAJo}
AEoA ol et =113k el, Q=S Folli= B+2704
7} o] wol Yefhs 20 R g Rict. SarelollAl= B#27047}
85%, B#2705% 5% Qo YHSlo|A= B#27047}F 80%,
B#2705%= 20% & w1 u} QlrH23]. E3F HobAlol= B#2702
o} B¥27070] th2 ¢1%of njs) Az oz wo] Yeptn] Q=
YlAJQk, ol Akt ef=tel 52 Folalolle B#27060] wol
el 2o ura At 24-28]. 7414 22} glgto] gl
1 9k57A ofg o & B#2701, B#2702, B#2703, B*2704, B
2705, B+2707, B+2708, B2710, B+2714, B+2715, B# 2719
o) 9)1[13-15], gj=-¢l9] B#27063} AL2r]yo}elSardinian)
o] B¥2709& At At B#27063} B#2709+% 724 23
At wo] §e-2 A =i 16, 17].

ol A g 5{29]0] 724 HE9oz Agkd 9 279
gAfo & oFg S BAet At B#2705 (88.9%), B+2704 (11.1
%)°] BEE BYL Hudh vl ik E3 2[30]9] oM
Shrel A5y shajet A7kd 2ate] HLA-B27 obg& <
ot 1399 3t 5 91.4%7F B+27052+ 8.6%7}
B#27042 ¥} o HLA-B27 949l A7z 1003
A% 92.0%7} B%2705, 7.0%7F B*2704% A7d)z73}
A5 AY TN HLA-B27 oFg £3of folet 2fo]7} gl3-2
233tglck ol HLA-B27 oFAzh 7214 254 $ik 1549
o] Aol = B#2705, 92.2% 123 B*2704, 5.8% % 1A
gy A50] Autet xjolzt glglon HLA-B27 ok £
A B#27047} o R-EQ1 F=telolut dielnt g ghelof A
B#27057} 3 ofgolah= A& thA] oh QIsh &= 9loirt 2
AT AR A3EE Al A AAE deR FFF
©2 Ago] 37| wjoll HAF¢lo A 2] HLA-B27 94| HI=
o o} o] £x5 Blg) & 4= Ild o] o}4) Holglrh

£ 7049 HLA-B27 ¢F4& 714 @jef 4] B*27049)
FAAN=9) W A4 Hxd oz AdH b uis], B+2705

O:

chakoke). e ofgol w2 7hA A 2o vk kA Aol
= SATH R FostA] QITHP=0.60). o= Sujollx] &
512910 elo Eolst Aol gy,

= Qo4 HLA-B27 b4} 744 A3qox u &
A} 2 2rEky] Zabo] Q= FREL 14.9% 2 B#2705+= 14.1
%, B¥27040 4= 11.1%2) X2 Relon] = oy 7ko] 24|
HoR Golgt Aol WA YITHP=1.00). LIS o
©.2 & Goto 131]9] o] oJatd, G4 E=odef et 7
524 2pole ol BTt MICA gene) tHA) wjEo] Whadgicha

a}3ick. Konno {32] 9] ¢i7t0]] ojalw, B+27047} B#27059]
B3 G4 Eruredo] tigk 7ol 22b o) HLA-B27 of
o] ube} WoI(HLA-DR12 and HLA-DR1)o] 5= #e]= 2
o] Aol7} wAYsly] wiiolet sl%ict. HLA-B27 ofga} %
watelate] Abdol tfato] rieteid mrt o W ojolA
7} 2 astelel AZhEch.
Feldtkeller 5[33]-& HLA-B270] S4o|9loLt 7424
o AetE A, Aro] Wel k)= vol7t HLA-B270] &

2

o

ol

&

o R gL A AR AR SRS =

o, S AP 2 dehe] A5 S30] AlEkEle] 44

FH o Aeto] WefAl= 7IRkE H Aok A 3 vk it

& Aol HLA-B27el A4 4ol glon 4214 Aeeom A

T A9 i 60 %, HLA-B27 94 3] et a2l 30

Rrh A 284300 AHE2 1w A3 A(100%)e] 9
u

Al
AL A PEAT =i 217 16(16.7%)7F A
iy 7

n lo
o &

SRR 7S L Qolek. T2l ofefd Y BHES
9 o BAST WS v 57

SRR
# 0.2 §olg ol S WAE 4= §1oTKP>0.05). AREL o]
S A A7 e o Bo) 47 Helm A e W]
#21 A)7]o] et ke A2k 0|57 el 9] ek Aol

ARH0R ARE
7t % olgel Zael QI Pl Al ML Br27057H
% oFole BRIl T2t ofdlel w2 7 Helel 7t

[e] A [e]

T B A S0l Rt Aol EHE A ke EE F Al

8% 1 HLA-B272 7414 H3¢iah Wash dha e /b
9low] 5k 2} Q1) 9 7ol HLA-B279] o}3e] 2ol o
QL ofe] Aol Sl WAl wrt Qlck A4 A g
wjo] 9152 HLA-B27 o} o & B*2701, B*#2702, B*2704,
B*2705, B#2707, B*¥2708, B+2714, B*2715, B*#2719 50|
slov], B#27063} B#2709%= 724 e} efglo] gigo]




B 1200649 SYRE 20074 %ﬂm FARHFAE 9
A e gt 230915 ez shgiet. A A= PCR-SSP
Hoz2 Ao Pel-Freez SSP Unitray HLA-B*27 kit

(Dynal Biotech, Brown Deer, W1, USA)E o]-8-s}t). =z
T 17hE 2307 F 167119 AMEAE of8stof B#27017¢ B
273571719 ot & FAT = AT
2 1P AF9E Aads) == A 23000 T 1719

7F HLA-B279]| ¢ Aabs ®Helon, A2 Hedes g

o= 16093k E3t g HEd oz ot 84 5 154

all(96.3%)°l1- HLA-B27 /49| A7} ygkon HLA-B27

o] oFAJo] Ugko)t 7FAA] A=l o2 Zcho] Elx| oFe Aol

2 179 %lck. HLA-B27 g3t 72 AFxdez Fidhd

1544 % B#2705+= 1424(92.2%), B*2704%= 9¢(5.8%)°|

2L 71ek 39(1.9%) 2] Ax7} gt E3F B#27052} B#2704

£ s 2 o) obgel mE A 2elo] thet 74A9] Aol

7} §LOm(P=0.60), B*27059} B#27049] QA EAL 9]

& bst Z}O]ﬂ- N2 Felsk 4= Y eKP>0.09).

D AASE ol QAFolA] A4 Hglolxle] HLA-

B27 00“42 96.3% 2 73AA 3¢ 3 HLA-B279] WS o

T RIS 4 919100, HLA-B27 o3& B#2705 (92.2%)

o} B*2704 (5.8%)7} Tkl A4 H30] Bajo] A thbg

ek el BhRIE g,

]
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