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ABSTRACT

Background: Systemic lupus erythematosus (SLE) is a complex autoimmune disease
characterized by diverse clinical manifestations and autoantibody production, which is
known to be strongly influenced by genetic factors. Previous studies have revealed the
associations of SLE with HLA class II alleles and antiphospholipid antibody system
(anticardiolipin antibody (aCL) and anti-B, glycoprotein 1 antibody (anti-B, GPI)).
Therefore, we studied the associations of HLA class II alleles with SLE and anti-
phospholipid antibody system. Methods: The genotyping for HLA-DRB1 and DQBI1
alleles were performed in 61 SLE patients and 100 controls by the polymerase chain
reaction (PCR)-sequence specific oligonucleotide probe method. ELISA tests for aCL
and anti-3, GPI were petformed in 39 of the 61 SLE patients. The results wete
evaluated statistically by Chi-square test. Results: The frequencies of the HLA-DRB1*15
and DQB1*06 in SLE patients were significantly higher than those in controls.
HLA-DRB1*12 was significantly lower in SLE patients than controls. Nine of 39
patients were positive for aCL (IgG) and three were positive for aCL (IgM). One of
39 patients were positive for anti-3, GPI (IgG) and none of them positive for anti-f3,
GPI (IgM). Association of aCL with HLA class II alleles was not observed in our study.
Conclusion: According to our results, it was found that HLA-DRB1*15 and DQB1*06
were associated with genetic susceptiblility and DRB1*12 was associated with resistance
to SLE in Korean population. No Association of aCL. with HLA class II alleles was
obsetved and the positive rate for anti-3; GPI was very low. (Immune Network

2002;2(4):227-232)
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gAga e Ars Tl AEEe s gex
ZH(Lupus anticoagulant)®} &AM IS o] &3 ZHAA
+ %cardiolipin & (anticardiolipin antibody) 7 A2 7
g g Ak FAAA A= FAAAZFIA(Anti-
phospholipid syndrome)2] Zlgtol] HFH ol o]9} oIk
H JFSAR HEE s AT, dang4aT 2l
HHRE] = A ol Qi obA A AR 712 g
AR FEARE o] 2 AL AEH Aldle e ¥
AFs olgslr] Sl gaaAle] o] FastA u
BE o] APt AF HAEEe AN FF29
2 AP dAg s 2 FeAe] At & 9
th o] A Hel7| A A3 oY) =ellA] HLA
i olztebe] QAAAE Husla glo] o] & FAZ9
AP eazA Azl & 5 gls Zlolvhd). &3t 7|44
ShollA] WiQle] Ldx4 eqlog A3l ALEE A
7 s Aeolth@).

Greardiolipin A& BAbsh= Aslol] flo] A FH4
Q Akl izt W AF7F UL, HellA H3t upet
2ol AAATHAFF2ollA A AGA7E HLA
class I Y AAET APA o] vt Havp vex
ALkG). e Harel] mEw AL SR 52 3
Aol] Qo] Eeardiolipin A= H+5 €] 7§ HLA-DR4,
DR53 Z18]aL DQ73 A4 o] glebal skar Al 7
% HLA-DR73} o] glekar 3heh(5,6). o]ojA] o] Fof
A 1ol o]sl% HLA-DRI, DR2 18] DR3+= 2419l
A2 Haskal gleke,7). et o] A= 7l Sl ¢
gk 9ok Ao ThsAde] ol Alghel] Rk
$7F EF Aek@®). WA Bt SolHl AAY S &
A Ale 3 A A EAol vzt A7) o] F
Atk

Lol e AAA Ao AA AL B glycopro-
tein 1o]2h= F23 @Al U5 SolHQ) e s 7|
3 9rkB). B, glycoprotein Iol] tht z}71ekA)](anti-3,
GPD= Aol A4} AfEo] 9139,10) A3t
71742 VAR &k = YA Eeardiolipin dHAILF £
2= 3R] HEQIALRA 2Hgshe o' delA
Atk(11). o] A% dheardiolipin A9} o] HAA S
HEA ZF 2 Bhato]| glo] HLA class 11 th# Q1 7kebe] o
T FAo] AREA g3 dA] EAFe et
IAF F A& Aelth

o] A w2 A7 AAASHH FF2 gAtell Qo]
= g = A7FHAISF HLA class IT tHRQIAE39] o
o o FaL AL HERF QIFou} NISH & vhekdh
el Ear ik o] oF 2 iAol A AAE2
A TR 2= 3hRtellA] 714 A sk} 71

R i
R

nes

e Ok O

A=
L

o 4N
2 o ot

oX o
rN Nlo FI‘

ot o
MR
-0,
—

¢

t
i
oX
30,

+ HLA class II ¥ IAES ZABI AL o]
cardiolipin &2} anti-B, GPIE &7 3}o]
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A2 3 617 o2 slglom A=
o2& Asle] gl A7 AdE o= 3l
61% Eoll4 HLA DNA typingS A8} o] 5ol 4]
o] &7h5st I A7} 9= 399oll el aCLY} anti-B,
GPIE ZA3I3ith
A
HLA-DRBI, DQB13 ¥ 7 A : HLA-DRB1, DQB19] &
74 A= polymerase chain reaction (PCR)-sequence specific
oligonucleotide probe (SSO) & H.§HHF-3-& o] 8- Biotest
ELPHA kits (Biotest AG, Dreieich, Germany)& AH-&3}%1
tl. DNAS] F%-2 Wizard™ genomic DNA purification
kit (Promega, Madison, USA)E o]&3lo] FZ3}3ic).
DNAGH Z A kitell A el whal AAsk$
Biotest ELPHA typing v5.0 computer program (Biotest AG,
Dreieich, Germany)< ©]-&3}o] ¥H-& ZAA s} e}
gleardiolipin &2 4 : cardiolipin A& ELZH
Hog ZAsA oju] ALH Imulyse™IgG & IgM
ACA ELISA kit (Biopool, Umea, Sweden): 3}¢12] 4 8¢
A9 o}g el 1gGaA| W IgMEA S ubg ek o7 =4
3}A E]o] 9J+= solid phase immunoassay £ 4] 1gGEHA] B
IgM3A| 9] ok 5 22k A8t A= A AL kitell
AAE ol whel AAstlom Adbe o33 ol
BAst HAA 2 Feardiolipin g4 BAEE 7+ 3kA}
AR &35l conversion factor (calibrator®] 3lcardio-
lipin g2 24 Ecalibratord] F35)E 3 7tez o
nom X ke ZE GPL (G phospholipid)Z} MPL
(M phospholipid)e AH-&3}3ich 1 GPLE EF8X o=
FE] 1 ug/ml affinity purified IgG anticardiolipin®] cardio-
lipin 285385 @ela | MPLE ¥ o2 HE |
ug/ml affinity purified IgM Scardiolipin &#2] cardiolipin
AsdE s watrh. FAWH S A kA =3 A A AT
2 kcardiolipin IgG¥A+= 24 GPL o4, ¥kcardiolipin
IgM& A= 12 MPLol & Aoz A st
Anti-B, GPI % : 7} Z Aol o8l ImmuLisa™ ELISA
kit IMMCO diagnostics, New York, USA)S o] &3]
Anti-B, GPI IgG&HA| B IgMatAl S ZA st A=
k2] kil AA15 ol ek Axsie The el 2
A (A 9] F3 5 calibrator®] FFE)ol oste] vh A
F}ol| calibrator®] Enzyme Unit/ml (EU/ml)E F3lo] 7 A
o] EUmlE AF=3gich AlofA|z3] A9 AAHE IgG
A9} IgM3A] B 25 EUml o= A o= S48t
Ak

EAIA Y AFx] 7Fe] v]iLE Pearson chi square test®}
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Table I. Frequency distribution of HLA-DR, DQ alleles (high
resolution) in systemic lupus erythematosus (SLE) patients and
controls in Korea

SLE patients Controls
(n=61) (n=100)
Allele p-value
No. % No. %
DRB1
*0101 6 9.8 12 12 NS*
*0301 4 6.6 3 3 NS
*0302 1 1.6 0 0 NS
*0401 1 1.6 1 1 NS
*0402 1 1.6 0 0 NS
*0403 2 33 5 5 NS
*0404 3 4.9 2 2 NS
*0405 8 13.1 17 17 NS
*0406 3 4.9 9 9 NS
*0407 0 0.0 2 2 NS
*0410 1 1.6 5 5 NS
*0701 8 13.1 16 16 NS
*0802 3 4.9 5 5 NS
*0803 14 23.0 17 17 NS
*0902 13 213 18 18 NS
*1001 2 33 4 4 NS
*1101 6 9.8 7 7 NS
*1201 2 33 9 9 NS
*1202 2 33 11 11 NS
*1301 2 33 1 1 NS
*1302 7 11.5 13 13 NS
*1401 3 4.9 7 7 NS
*1402 0 0.0 1 1 NS
*1403 0 0.0 1 1 NS
*1405 3 4.9 7 7 NS
*1501 14 23.0 17 17 NS
*1502 2 33 3 3 NS
*1602 2 3.3 0 0 NS
DQB1

*02 11 18.0 17 17 NS
*0301 12 19.7 28 28 NS
*0302 8 13.1 20 20 NS
*0303 15 24.6 22 22 NS
*0401 8 13.1 18 18 NS
*0402 4 6.6 8 8 NS
*0501 9 14.8 16 16 NS
*0502 2 33 5 5 NS
*0503 4 6.6 7 7 NS
*0601 13 213 15 15 NS
*0602 18 30.0 17 17 NS
*0603 4 6.6 1 1 NS
*0604 1 1.6 9 9 NS
*0609 4 4.9 4 4 NS

NS*: not significant
Fisher’s exact tests ©]-23]-9it}.
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% 617 9] g}ell A HLA class I i 1#ke] &7
AE Asslg o] & 39%ol|A aCLY} anti-B, GPIE
ZAselh AT FF9 s ERdA A4 T
232~ 31219] HLA class 1T W Q1212] ¥l =7} DRB1%03,
DRB1%08, DRBI1*11, DRBI*13, DRB1*15, DRBI1*16,
DQBI1*02, DQB1*069l1 4] ANzl vl =% 1
% DRBI*15, DQB1*06%to] EAEH- o0& ou]7} 9Igl
th. DRBI*12% 3HARFOlA FoahAl vl=7t gk
(Table 1I). o] ZolAIA Ale3t AR} 79 =9
FAANA = A7 g ARl A B PHE e A
e 4 ool 53 gigEdAE Fe T sl
(Table I).

Aol A Ereardiolipin I[gGEHA = 97 9] EhAlol|A] <k
Aol 3(23%) IgMEA= 3Hol A kAol AThT.7%).
Anti-B, GPI IgGgAl= 1%0llA kAo 31 (2.5%) Anti-
B GPI IgM&HAl= BF 24109tk (Table III). HLA
class 11 ¥ 2129} Scardiolipin 4| 2Fe] Aol 9l
o) A& AAA S FF 2 3kA4% Seardiolipin A 7F
FAol vk 59k 24 F+E ol HLA class 1T

Table II. Frequency distribution of HLA-DR, DQ alleles (low
resolution) in systemic lupus erythematosus (SLE) patients and
controls in Korea

SLE patients Controls
(n=61) (n=100)
Allele p-value
No. % No. %
DRBI1
*01 6 9.8 12 12 NS*
*03 5 8.2 3 3 NS
*04 21 344 41 41 NS
*07 8 13.1 16 16 NS
*08 17 27.9 22 22 NS
*09 13 21.3 18 18 NS
*10 2 3.3 4 4 NS
*11 6 9.8 7 7 NS
*12 4 6.6 20 20 0.023
*13 9 14.8 14 14 NS
*14 6 9.8 15 15 NS
*15 21 344 20 20 0.040
*16 2 3.3 0 0 NS
DQB1

*02 11 18.0 17 17 NS
*03 37 60.7 70 70 NS
*04 12 19.7 26 26 NS
*05 15 24.6 28 28 NS
*06 40 65.6 46 46 0.011

NS*: not significant
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Table IIL. Distribution of HLA class II alleles in systemic lupus erythematosus patients with and without anticardiolipin antibodies

Sang Gon Lee, et al

in Korea
IeG IgM
Allele
Negative (%o) Positive (%) Negative (%o) Positive (%)
(30/39) (9/39) prvalue (36/39) (3/39) prvalue
DRB1
*01 4 (13%) 1 (11%) NS* 4 (11%) 1 (33%) NS
*03 2 (6%) 2 (22%) NS 4 (11%) 0 (0%) NS
*04 10 (33%) 3 (33%) NS 13 (36%) 0 (%) NS
*(07 2 (6%) 0 (0%) NS 2 (6%) 0 (%) NS
*08 11 (37%) 1 (11%) NS 12 (33%) 0 (%) NS
%09 5 (17%) 2 (22%) NS 6 (17%) 1 (33%) NS
*10 1 (3%) 0 (0%) NS 1 (3%) 0 (%) NS
*11 3 (10%) 1 (11%) NS 3 (8%) 1 (33%) NS
*12 3 (10%) 1 (11%) NS 3 (8%) 1 (33%) NS
*13 6 (20%) 2 (22%) NS 7 (19%) 1 (33%) NS
*14 3 (10%) 1 (11%) NS 4 (11%) 0 (0%) NS
*15 7 (23%) 3 (33%) NS 9 (25%) 1 (33%) NS
*16 1 (3%) 0 (0%) NS 1 (3%) 0 (0%) NS
DQB1
%02 4 (13%) 2 (22%) NS 6 (17%) 0 (0%) NS
%03 18 (60%) 7 (78%) NS 22 (61%) 3 (100%) NS
%04 6 (20%) 2 (22%) NS 8 (22%) 0 (0%) NS
%05 9 (30%) 2 (22%) NS 20 (28%) 1 (33%) NS
*06 19 (63%) 4 (44%) NS 21 (58%) 1 (33%) NS
NS*: not significant
Table IV. Data of HLA in patients with SLE from the reported ABRA L BASE oL E As Hu 7} 1o} "l
suis Wl vl A3E 2 4 Yk wak v e Gkl
& 2olo A0 TE A 1
Population HIA-association Reference Hgo2 3 elsk ulastgls gl -5-?7( o=
AAE BE + e ol AL TR FF 2T}
Eorean BEEZ"I,)RDQRB, DQo6 I;IfeseﬂtGSIqucgz) FAolaL vhekslt A Q4 AR 7] WiEe
orean g ong AMAE 7 B odre] tlAk k=) Ho] elulA o
Japanese  DR2, DQ5, DQI Hashimoto H. et al (13) = A9, L*d:'u UG %‘f}'ﬂ} o1 & v
Taiwanese  DQ5 Lu, LY. et al (14) 2 Hgetrlel AdAe] g7 Wiz A4 &3
Mexican DR3, DR7 Granados J. et al (15) o= ¢ B2 RS Ao g 3t ZEA ZhrA] ezt
off 3k 77} glojof & ZolaL ofol] vigt 4= 9

*: negatively correlates

&Izt M E 2A8G I o= IR E ot
ADDA S HolA okgkrh(Table III). Anti-3, GPI?}
HEl ATA =AE A Eo] YT dof AdsA] X
mh;}
A .

a

of] QFEell ol HAA T FF29 HLA o]
QIzkeke] Aol wol AFEa o AT vhekst
ek 2 ol ol A& DRB1*15, DQB1*060] =2l A Al
AWM FF2 SAelA fosiAl vlErt E9kvh
Table IVl 4] H.50] oJ&] 91ZFd|A] HLA t]& elz}e}9

oﬁl‘ 1]

° A=}

ojet YA FEolA g ofe] dHHFAAE Zofok
g Aoz Holdh

—“"} AFollA = A FEdAE AR de =

H AR BAE A= 95k ek(Table ). 1 o]+ &

XVV: >, BT T AR E BHEA 3
i -?r;ﬁz}g 22 QAR 23 ] st
TR AN SR F 20 Wele B gt

I WY FE dEAA el e Aol
linkage equ111bnu me o] Fo] Halol] gk F7] w2
2 A7, ol 9k Tliro] £ AFellA e i Akt
7F %A ‘3%9}31 &3k st A7 53 HLA
Aok AA] FA o] o] FolAA] 2 AS Al
Rlac KRR E e s
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7ol & 4~87%7}
A HIV, HCV, "= &
o] ZdF, dEES dE SoAE Huxa gl
(17 AAA gAe Axehs olF+ FAAEY
AA A gt A7t A A FF2 e Apet &
cardiolipin A7} o3 7]l <8k}, eardiolipin A= Al
ze] mEZgote] kg o] f= SA3E W UA
Aol 3t A2 A FA thao] JFQ B, glycoprotein
I B2 Agstel 4] A= e 7HeRE
7k chulol B, elycoprotein 10] A|ZE=Fe] Q12| Ao

F FEA WIS doql ¥ A2 39 U4
3
o

% dit 1
v O et

!

t8-& UehdA = o] gl AAA dEE
A3} B glycoprotein I HAE T 2 A
&5 VERATh(19,20). A7 AR F AL E
22| A5 dFAtell whel rcardiolipin 34 €]
o thgshdl F SeD 4%, 5192 29%,
Koike 5(22)2 41.7%, ©] S@4)& 45% 2 st &
3] 1gGEA 9] W17} IgMaHA| el 2 Ao g
Ao, Ishii 5(23)0l 2]} drcardiolipin IgGEHA] A
E5 45%% Rl T Galeazzis(31)°] H.a3l
TS HEeZ 3 Aol oslH 1gGEAl 22.%,
IgM&HA] 14% 2 Hastdel, B ol ol A= deardiolipin
A FAEL 307%93, 1gGAAL FAEL 23%,
IgM&Ao] 7.7%Z VrEbsESL Sl vl 2 1gGEHA|7F
Y wo] AEE Ut IgME A= AAA S T30
= rubel ek A S 22 AdtollA] ¥ Wk
237} 9kl
gcardiolipin A9 H2|7]A 2 SollA AFE A
& 4R vyt @A) gkt o] FAAA AL A
thekslar E3h4 o] 7] wito|th(13). Apoptosis Q1 AlE
© AlEE Fdol JAAAE Hol £33 HES =54
7|3 o] 3tell 3, glycoprotein 10] ZA3e ¥ A 2§ g4
AANFSE UL o] & A7FekAI7E Q1A sk 714
o] i FAFAZHAAE FAAYA S v FHAA7}
restrictions €27 cardiolipin®} ZA¢sle= sHo| A7l
the An aela gRIAE gAY AL F49H 2
427) ey H k=, 53] HLA class T Wiy +414}, So]
FE AL QUek12). ololl AAEL AAATHA T2 3
AFol| Al HLA class I 54 A3} S}cardioloipin $H1<}2]
ABA & AHESIT) ofe] T FollA AAAZTHAF
F2= 31219] dcardiolipin 44|+ HLA-DR3, DR4, DR7
22]3 DR53 53 df#Ae] Qhrkal Hiiwo] ghow
(5,6,24-26), Galeazzis-(31)2] H.iLo| A% DR4, DR7¢] &1

<o

o2 = i o2 Hxr mt rr

oX oX

2

ol
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WAool e Ae FAT F Uk B AFoA =
DR4, DR7 5#9] dtAlo] 2= R oo} SA1%
FolA-S gl9l A4 HLA-DRB1*032} DRB1*157} &car-
diolipin A E 7H2 AAAG A T2 SRRl A =2
HEE ehbe e IS 5 Qi) o] Aabe A4l
AT ZF 2~ G ol| A4 Beardiolipin 49 HLA
A 7keke] A o] glekar B3k Gulko 5(27)°]
L} Abu-Shakra 5-(28)oll A = F-A-gict. 22fi} o] Z ol
Al frAd3l aLefElofok & Ao 2 HLA DRBI*15& & <
Toll A 3H=Ql AAASHHA] T2 Aol Al Hle7) =
< HHFAAAL FAF FA8L2 AAAT Feardio-
lipin 3| oA Al W=7} =& FAAkeE Holdh odd
Sl A= S B dAE o s A7) o
Folxof & Ao|c},

el AgkA| = B, glycoprotein I, prothrombin, annexin V
ol i3t A E BF E3ste ohekdt Al A2k 22)
o224 o]of] Wit A7} HLA A4S t% H3ts] 3
% g Y} FH ol B, glycoprotein Ioll thek HLAS}FE]
AdA £A49 Hiv) ol vpeal 911, 53 HLA-DR6
i Q1#Fe} DRB1#1302 50| #&#gicka K sk glet
(29). Frank 5-(30)8] H.3lol] 2™, B, glycoprotein Iof|
gk &k e] Aol HLA class 1T i Q1 A}Eo] o3}
39 a1 FEA L wlSule) ohekslm | WA FA] v
2lo]| A= HLA DQBI1%0302 (DQ8)7} AA&=|o] 9lit, &
Qlo]|AlAl+= HLA DRBI1*1302:DQB1*0604/5 haplotype®]
FEQlekar sledct. -7 Qloll A= DRB1*04, DRB1*03 5
o] anti-B, GPI®} AAAJo] Jhe Zlo & v zlom
3] DRB1*045 7}A Al & 739 gcardiolipin 49} anti-
B GPIE 72 =7 Fvba HaslglekGn. & <
Tl A& anti-B, GPIE Z743 39 9] 3A} F 19l A
oFAolglar o}l e [gGatAIIth 1 3HAH2] HLA class
I W54 23S HLA DRB1*0406:DRB1%13022} HLA
DQB1*0302:DQB1*0609°] 1 t}.

Anti-B, GPI7} A& 29 477} U5 Fo] o] i
3k HLA®9LS] ARA A2 Al a2 dbl
Eoll gt Frprt ded Ao g A7

o] o] Aol A HAAGTHAFF2 GAtollA] 3
cardiolipin & 2|3 anti-B, GPI] §-484 ATA
= AHHEIT ol o] dFollA AlEA] X3l
W AR T T2 gL dASAIS FAEH
WA 9] QA7) grle] Ak, A& Al o] Fol] 28-S
= 7 35 A 2, B Aol Al HALSIAF
F229F HLAU R 1 ze}ke] AA], Slcardiolipin $H4 <}
anti-3, GPI?+ HLATH Q12ke}ke] odA] 2 wlFulc} o}
oFsl7] wioll =xQle o R 3 A7) v s Hol
AlsiE|ojof 3 ZloF AJztetel.
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