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Abstract 

To dclenninc whether the HLA class Lr genes, HLA-DR, DQ and DP, carry increased risk to the development 

of systemic lupus erythematosus (SLE), we studied the frequency of HLA-DR antigens and HLA-DQA and 

DQB. and DPB al lcles among 70 Malaysian Chinese patients with SLE and compared them to 66 ethnically­

matched healthy conLrols by the modified PCR-RFLP technique. The ITLA-DR antigens did not show any 

sigmficant association with SLE. However. a significantly increased frequency ofHLA-DQA I *0102 was 

found among Lhe patients (43.6 vs. 33.3%. p - 0.004) and even after correction showed significant result 

(p corr= 0.03. RR - 3.39). I-ILA-DQB I *050 I and *060 l were found increased among the patients and 

remained significant even after correction was made (RR= 4.55 and 4.22 respectively). HLA-DPB I *090 I was 

also significantly associated with the disease, with a relative risk of 4.58. Our findings suggest that the 

DQAI *0102, DQB 1 *0501, *060 I and HLA-DPB I *090 I genes may contribute towards determining SLE 

disease susceptibility among the Malaysian Chmcsc population. 

"-e) \\Ords: systemic lupus crylhentalosw,. HLA. susccpllb1ltty. au101111munity. Chinese, Malaysia 

Introduction 

Systemic lupus erythcmatosus (SLE) is an autoimmune 

disease. Although the aetiology is thought to be 

multifactorial, genetic factors have been known to play a 
role in disease pathogenesis. Genetic susceptibility to SLE 
is suggested by population and twin studies. where there 

is an increased concordance of SLE among monozygotic 

versus dizygotic twins (Deapen et al., 1992; Block el al., 
1975). Genes within the major histocompatibility complex 

(Ml IC) have been demonstrated lo contribute to SLE. 

Several investigators have demonstrated that the frequency 

of HLA-88. DR2 and DR3 with highly associated DQ 

antigens to be increased m Caucasians patients with SLE 

(Hartung el al., I 989; Fronek et al., 1990) while among the 

American blacks, association was found with DR3, (Alarif 

el al., 1982), both DR2 and DRJ (Kachru el al .. 1984) and 

DR7. llowcver, these have not been shown in 0U1er studies 

(Howard el al .. 1986; Olsen et al .. 1989, Reveille et al., 
1989), 

SLE susceptibility studies among the South East 
Asians have demonstrated a strong association with DR2 

(I long el al .. 1994; Hawkins et al., I ()87; Doherty et al., 
1992) but this was not found among the Singaporean 

Chinese (Savage et al., 1995). No association was found 

with DR3. Associations with the DQAI gene have also 

been observed (Lu et al., 1997). There is as yet no study to 

demonstrate the role of the HLA-DPB locus in conferring 

increased risk to the development of SLE among the 

Chinese population of Malaysia. Io this study we 

determined the frequencies ofHLA-DR, DQA, DQB and 

DPB alleles among the Malaysian Chinese SLE patients 

and investigated their association with SLE susceptibility. 

Materials & Methods 

Seventy Chinese SLE patients who were on follow-up at 

the Outpatient SLE Clinic of the National University 

Hospital of Malaysia were included in the study. All of 

them fulfilled four or more of the revised criteria of the 

American College of Rheumatology (formerly American 

Rheumatism Association) for the classification of SLE 

(Tan et al., 1982). There were 64 (91 %) females and 6 (9%) 

males giving a female to male sex ratio of I 0.6: I. The mean 

age al study entry was 33 ± 12 years (mean± sd) with ages 

ranging from 15-69 years. The mean age at disease onset 

was 25 ± IO year� (range, 10-58 years) while the mean 

disease duration was 8 ± 6 years. Sixty-six randomly 

selected blood donors with no hisLory of rheumatic disease 

and ethnically-matched served as controls. 
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/JLA typing 
Genomic D�A v. as purified from peripheral blood 

leucocytes using thc salting-out method (Miller et lll., 

J 988). DNA typing for ··broad'" DR groups (DR I. 2. 3. 4. 5. 
6. 7. 8, 9, I 0) were dctennincd by PCR while DQA I. DQB I 

and DPB I gcnotyping was performed b y  a modified 
PCR-RFLP (Ota et lll .. 1991: Nomura et al .. 1991 ). Genomic 

D�A \\.as amplified by the PCR procedure with 2.5 unit:,, or 

the Taq DNA polymerase ( Fermcntas AB, Lithuania) Thc 

reaction mixturc ( I 00�tl) containing dNTPs (200 µM) and 
2.5 mM MgCI wa., subjected to 35 cyclcs of I min at 96"C. 

I min at 55"C and 2 min at 72"C by an automated PCR 

themmcycler (Perkin Elmer Cetus Inc) fi.lr the DQB I gene. 

As for the DQA I and DPB I go.me. the reaction mixture.: was 
subjected to 30 cycles of I min at 94"C. I min at 62"C and 2 

mm at 72"C. After amplification. aliquots ol'the rc.:action 
mixture were digested by restriction endonuclcases at 

opt1111um temperature after adding incubation buffer and 

distilled water Fokl. Apa I, 1 lae II. SfaNI and BssHII, Hphl. 

Bgll and Sac I. Acy I and I-I pall were used for digestion of 

the amplified DQBI gene. ApaLI. I lphl. BsaJI. Fokl. Mboll 

and Mnll for DQA I and Bsp 12861. Fok!. Ddcl. HsaJI, 

BssHJI. Sau961, Rsal, EcoNI and Avail for the amplified 

DPB I gene. Electrophoresis was then performed and 

cleavage or no cleavage was detected by s1uin111g with 
ethidium bromide. Alleles \\ ere.: assigned by comparing 
RFLP patterns obtained with the.: relevant churls given. 

Statistical a11a�1·sis 
I-ILA class II antigen and allele frequcncic.:s in SLE patients 

and controls were done using the chi-square analysis \V ith 

Yates correction of.2 x 2 table ( EPI-INFO statistical prot:,rram, 
CDC. Atlanta, GA). A p value of<0.05 was taken to be 

significant. All significant values were.: multiplic.:d wilh the 

number of comparisons made (p corr). The cross product 

Am,\11 MR ET AL. 

ratio was used to calculate the.: odds ratio defining the 
strength of the.: association bet\\ cen a risk factor and the 
disease.:. 

Results 

IIL-U)R antigen /1·e,111c11C')' 

Table I shows the frequencic.:s of the.: broad 11 LA-DR 

antigens in Chinese.: SLE patients and ethnically matched 

controls obtained from the Blood Bank of Kuala Lumpur 
llospital. Overall, we did not find any significant 

association of the HLA-DR gene with SLI< However. 

IILA-DR5 and Ill.A-DR IO wc.:re found to be slightly 
decreased among the patient grnup compared to controls 

(22.9 \:,,. 45.5%. p -0.005 and 12.1 vs. I .4%. r 0.02 

respectively). I lowc.:\c.:r. this did not remain signiticant ailer 

correction for the number of alldcs tested {p corr= 0.05 
and p corr= 0.2 respectively). 

111�-lDQ.-ll mu/ Hl.ADQJJI al!eleji·cq11em:11 

Table 2 shows the I 11.A-DQA I and DQB I allc.:lc.: frcquc.:ncu.:s 

in SI.F patients and wntrols. Herc. \\e found an increased 

frequl!ncy or IILA-DQA1 "'0102 (61 of 70. 41.6%) as 

compared lo controls (44 of 66. 33.3%) ( p  0.004. 
RR - 3.39) which when corrected still rc.:maim:d significant 

(p corr-0.032) The other DQA I alleles did not show any 
signi ficanl di fforcnccs between patient !,'T0up and controls. 

1h l{)r I ILA-DQB I allele�. only *050 I and *060 I showed 

significant diffcrencc.:s in the patient group evc.:n aftc.:r 

correction. (27.1 \s. 7.Mu, p = 0.0027, p corr - 0.003, 

RR -4.55 and 40
. 
,s. 13,6"�. p-= 0.0005. p corr 0.006. 

RR = 4.22. rc.:spccti,·ely). Although the frequencies of 

I ILA-DQB 1 "'0502, *030 I. *0302, and *040 I were.: found to 

be slightly decreased in the.: patient group (p 0.035. o.o:n. 
0.017 and 0.02 rc.:spcctivcly), the dillcrcncc.:s wc.:re not 

Table I. Frequency ofH LA-DR antigens in Chinese SLlt: patients and healthy ethnicall� matcht>d control� 
- - -

DR SL[ patients Controb p value p corr RR 
11 70 (0'o) 11=66(%) 

I ( 1.4) I ( 1.5) ns  0.94 
2 58 (82.9) 50 (75.8) ns  1.55 
3 13 ( 18.6) 12(18.2) ns 1.03 

,4 13(18.6) 9( 13.6) ns  1.44 
5 16(22.9) 30 (45.5) O.(XJ53 0.053 0.36 
6 8(11.4) 12( 18.2) ns 0.58 
7 6(8.6) I ( 1.5) ns  6.09 
8 5 (7.1) 6(9 I )  ns  0.77 
9 6(8.6) 5(7.6) ns  1.14 
10 I ( 1.4) 8(12.1) 0.02 02 (l.11 

ns =- 1101 significant; p corr= p corrc.:ctcd; RR= relative risk 
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Table 2. Frequencies of HLA-DQAI and DQBI alleles in Chinese patients "ith SLE and controls 

SLE patients Contrnls p valm: r=corr RR 
n= 70(0o) n= 66(0�) 

DQ/\1 
0102 61 (43.6) 44(33.3) 0.004 0.032* 3.39 
00)1 5(7.1) 10(15.2) ns 0.43 
0501 22 (31.4) 27(40.9) ns 0.66 
OJOI 33(47.1) 27 (40.9) ns 129 
0103 8(11.4) 5 (7.6) ns 1.57 
0201 7 ( 10) 10(15.2) m, 0.62 
()..1() I 2 (2.9) 3 (4.5) ns 0.62 
0l0I 2(2.9) 4(6.1) ns 0.46 

DQBI 
0501 19(27.1) 5(7.6) 0.0027 0.003* 4.55 
0502 9(12.9) 18 (27J) O.D35 0.42 0.39 
0503 13 ( I 8.6) 11 (16.7) n s  1.14 
0601 28(40) 9(13.6) 0.0005 0Jl06* 4.22 
(X"i)2 6(8.6) 3 (4.5) ns 1.97 
()({» 5 (7.1) 4(6.1) ns 1.19 
0301 11 ( 15.7) 21 (31.8) 0.027 0.32 OA 

0302 24(34J) 36 (54.5) 0.017 0.2 0.43 
0303 2 (2.9) 6(9 I) ns 0.29 
0201 23 (32.9) 12(18.2) 0.005 0.06 2.2 
CWll 0(0) 5(76) 0.02 0.24 0 
()..1()2 0(0) 2 (3) ns 0 

•signi licant: ns = not �,gni 11cant: p corr - r corrected. RR rdative risk 

Ta hie 3. IILA DPB I allele frequencies in Chinese SLE patients and healthy controls 

DPBI SLE patients Controls p \'aluc p COIT RR 
n=70(%) n =-66 (%! 

0101 14 (20.0) 10(15.2) ns 1.40 

0201 7(10.0) 12(1X.2) ns 0.50 
0202 0(0.D) 0 (0.11) ns 0.00 
(l.�01 5 (7.1) 4(6.1) ns 1.19 
().WI 27(38.6) 19(28.8) n� 1.55 
().W2 12(17.1) 14(21.2) ns 0.77 
0501 2(2.9) 4(6.1) ns 0.46 
()(·'11 0 (0.0) 0 (0.0) ns 0.00 
0801 2 (2.9) l0(15.2) ns 0.16 
O'-XJI 22(31.4) 6(9.1) 0.0012 0.02• 4.58 
l<Xll 6(8.6) 6(9.1) ns 0.94 
1l01 0 (0.0) 0 (0.0) n:. 0.00 
not 10(14.3) 2(3.0) 0.04 0.76 5.33 
1401 7 ( 10.0) 6(9.1) ns I.II 
15()1 0 (0.0) 0 (0.0) ns 0.00 
1601 I (1.4) 2(3.IJ) ns 0.46 
1701 I ( 1.4) 3 (4.5) ns 1.30 
1801 I ( I .4) 0 (0.0) ns 0.00 
1901 0 (0.0) 2(3.0) n s  0.00 

*signi11cam: ns not s1gni ficant: p corr p corrected: RR= relative risk 
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statistically s1gmlican1. As for allele *0201 . it was slightly 
increased among the patients (32.9 "·s. 1 8.2°·0. p = 0 05) as 
compared to controls. but stat1s11cally not significant. 

Hl,ADPB I allele ji-cq11e11cy 

As shown m Table 3. only *0901 showed sigmficanl 
increase among the patients as compared to C<lntrols. en:n 
after correction (3 1  .4 \S. 9.1 %. p corr= 0.02, RR= 4.58). J\s 
for *080 I .  the frequency among the patients was slightly 
decreased though not significantly (2.9 vs. I 'i.2%). 
However, the frequency of* 130 I wa� �lightly increased m 
the patient group ( 14.J vs. 3%) but tl11S too. was not found 
to be significant after correction. The frequencies of th-.: 
other HLA-DPBI alleles were not significantly different 
between the two groups. 

Discussion 

Pre\ ious studies ha\c demon�trated significant mcreasc 
of certain components of the Ml IC among patienh with 
SLE \\ hile others show no association of these genes with 
disease susceptibility The role oflhe Ml IC in detennining 
increased risl-. lo SU has not be.:n widely studied among 
the Malaysian Chmcse population Doherty l't al ( 1992). 
using RFLP found IILA-DRw l 5 (subtype of DR2) and 
DQw I µenes to be s1gmlicanrl:,, more frequent among the 
Malaysian Chmese SI I::. palu::nts. I lowcvcr. the role of the 
llLA-DPB I alleles in SLE susceptibility \His not 
investigated In this study. besides examining the 
frequencies or HLA class II DR antigens. DQA I. DQB I 
alleles. we have also investigated the role of the DPB l 
alleles among 70 Chinese SU patients m Malay�1a and 
compared them to cthnically-matche<l controls to asccrtatn 
\\ hcther these genes play a role 111 disease suscepl1bility. 
We found that there was no sigm Iicanl association of th.: 
IILA-DR gen.: with SLE. llowcvcr. we noticed a weak 
association '" ith DR5 and ORIO (dl!crcascd among the 
pat 1ent group) but this was not sign I ficant ,� hen p was 
corrected for the number of comparisons made ln contrast 
1 lawkins el al. ( 1987) and Hong et al ( 1994) observed a 
,-trong assoc1at1on of SU with DR1 among their Chmcsc 
population. I lowcver this finding was nol seen among the 
Singaporean Chmese (Sa"age et al .. 1995). Lu t·t al. ( 1997). 
111 111s stu<ly of Taiwanese SLE patients noticed a weakly 
increru.cd frequency of DR2 I Ii rose et al. ( 1988) found the 
frequency of DR.2 to be signi licantly increased in 85  
Japanc:-,e patients with SU! but the p corrected value did 
not show significance. In add111on. a negative asso1.:1ation 
was seen between SI.L and DRS and DRw6 when compared 
to his sc1.:ond group ofcontrob (data from 460 111d1, 1duab 
of the Third Asia Oceania l listoeompalibi lity Workshop). 

Nl/\11 M R  ET fl,. 

The association with DR3 as obsen·ed in the Caucasian 
population ( .\melt & Rcn:11le, 1992; Schur. 1995; Reveille 
t'I al .. 1995b: Goldstein & Sengar. 1993. Scherak et al . 

1979: Rcinharz el al., 1991. Cow land et al .. 1994, Skarsvag 
('/ al .. 1992) was not seen among the Chinese population 
where this gene occurs quite rarely. Others have not found 
any Hl A-DR ass01.:iation wllh SLE (Rc\'eilk et al, I 99'ia, 
Manntchev <'I al .. 1 995) The frequency ofDR2 and DR3 
among our .:ohort was si�ilar between patients and 
controls (82.9 vs. 75.8% and 1 X.6 vs. l 8.2°"u respectively). 
This could probably be due lo the clinical heterogeneity 
of the patients studied and may also reflect the effects of 
ethn1c1ty. 

1 11.A-DQA and DQB associations with SLL have been 
widely studied. In our study, we found a strong associatmn 
of I ILJ\DQJ\ I *0 I 02. DQB 1 *050 I and *060 I w1th SU: 
Doherty et al. ( 1992) found a weak assoc1at1on with DQw I 
and I u el al. ( 1997) found a weak association with 
DQB I *0501 and *0602 ,,., hich did not rem am significant 
after correction was made for multiple comparisons of 
alleles. However. Cowland et al. ( 1994) and Skarsvag et ul. 

( 1992) reported an mcrcased frcquenc:,, ofDQA I *050 I and 
DQB 1 •020 I haplotype in Danish and Norwegian patients 
\\ ith SLL respecmcly. In contrast Manntch-.:" el al. ( 1995) 
who studied Bulgarian SLF patients notic.:d no significanl 
mcrcase of the HLA-DQ.\ I or DQB I genes. and this was 
in agreement with the tindmgs of Reveille et ul. ( 1995a) 111 
their study of Gree!.. SU- patients. Hm"c,er 111 another study 
by Reveille et al_ I 1995h). there wa, no tncrease m the 
frequency ofDQ� alleles hut DQB I •020 I and *0<,02 were 
slightly more frequent 111 patients but this "as not 
s la Ii s I I ca 11 y sign di can I. 

Very fe\\ stud11.:s han: imcstigatcd the role of the DPB 
locus m conforring diseas.: susceptibility. While some have 
found positi\'e associations (Y,10 u <11 .. 199\ Galcaz11 ct 
al., 1992). others ha\'e not (Reveille et al .. 1995a. Reveille 
<la/. 1992: Marinh.:he\'etul .. 1995. Daviest'lal .. 1993). In 
our study, we found a strong association of the al lclc*090 I 
\\ Ith SLL among the Chinese fhc strong assoc1al1on of 
I !LA DQJ\ I *0 I 02. DQB I *050 I and *060 I and 
HLA-DPB I *0901 \\ ith SI .I:. amongour:.tudy cohort shows 
the association between SLE ,md Hl A genetic markers, 
suggc:-.ting the roh: of the MIi( genes in pathogenesis of 
the disease. 
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