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Abstract

To detennine whether the HLA class [I 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 alleles among 70 Malaysian Chinese patients with SLE and compared them to 66 ethnically-
matched healthy controls by the modified PCR-RFLP technique. The HLA-DR antigens did not show any
significant association with SLE. However. a significantly increased frequency of HLA-DQA 1*0102 was
found among the patients (43.6 vs. 33.3%. p = 0.004) and even after correction showed significant result
(p corr = 0.03, RR = 3.39). I1LA-DQB!*0501 and *0601 were fbund increased among the patients and
remainedsignificant even after correction was made (RR =4.55 and 4.22 respectively). HLA-DPB 1*0901 was
also significantly associated with the disease, with a relative risk of 4.58 Our findings suggest that the
DQA1*0102, DQB!*0501, *0601 and HLA-DPB1*0901 genes may contribute towards determining SLE
disease susceptibility among the Malaysian Chinese population.
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Introduction

Systemic lupus erythcmatosus (SLE) is an autoimmune
disease. Although the aetiology is thought 1o 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
1s an increased concordance of SLE among monozygotic
versus dizygotic twins (Deapen e a/., 1992; Block er al..
1975). Genes within the major histocompatibility complex
(MFC) have been demonstrated to contribute to SLE.
Several investigators have demonstrated that the frequency
of HLA-B8, DR2 and DR3 with highly associated DQ
antigens to be increased in Caucasians patients with SLE
(Hartung etal.. 1989; Fronek etal., 1990) while among the
American blacks, association was found with DR3, (Alarif
etal., 1982), both DR2and DR3 (Kachru ¢/ «/.. 1984) and
DR 7. However, these have not been shown in other studies
(Howard et 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
(Hong et al., 1994; Hawkins et al., 1987: 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 DQA1 gene have also

beenobserved (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 deveiopment of SLE among the
Chinese population of Malaysia. In this study we
determined the frequencies of HLA-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
(Taneral., 1982). There were 64 (91%) females and 6 (9%)
males giving a female to maie sex ratio of 10.6:1. The mean
age at study entry was 33 £ 12 years (mean * sd) with ages
ranging from 15-69 years. The mean age at disease onset
was 25 £ 1@ years (range, 10-58 years) while the mean
disease duration was 8 + 6 years. Sixty-six randomly
selected blood donors with no history of rheumatic disease
and ethnically-matched served as controls.
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Genomic DNA was purified from peripheral blood
leucocytes using the salting-out method (Miller er «/.,
1988). DNA typing for “broad” DR groups(DR1.2. 3.4. 5,
6.7, 8.9, 10) were determined by PCR while DQA 1, DQB|
and DPBI genotyping was perfbrmed by a modified
PCR-RFLP (Otaetal., 1991 ;Nomuraetal.. 1991). Genomic
DNA was amplitied by the PCR procedure with 2.5 units of
the Tag DNA polymerase { Fermentas AB, Lithuania). The
reaction mixture (I 00ul) containing dNTPs (200 uM) and
2.5 mM MgCl was subjected to 35 cycles of | minat96“C,
1 min at 55°C and 2 min at 72°C by an automated PCR
themmacycler (Perkin Elmer Cetus Inc) for the DQB1 gene.
As forthe DQA 1 and DPB't gene, the reaction mixture was
subjected to 30 cycles of 1 min at 94°C. | min at 62°C and 2
min at 72°C. After amplification, aliquots ol the reaction
mixture were digested by restriction endonucleases at
optimum temperature after adding incubation buffer and
distilled water. Fokl. Apa 1, Hae 11, SfaNland BssH1i, Hphl.
Bgll and Sac 1. Acyl and Hpall were used for digestion of
theamplified DQBI gene. ApaLl. llphl. Bsall, Fokl, Mboll
and Mnll for DQA1 and Bspl12861. Fokl, Ddel. Bsall,
BssHII. Sau96l, Rsal, EcoNI and Avall for the amplified
DPBI1 gene. Electrophoresis was then performed and
cleavage or no cleavage was detected by staining with
ethidium bromide. Alleles were assigned by comparing
RFLP pattems obtained with the relevant charts given.

Statistical analysis

LA class Il antigen and allele frequenciesin SLE patients
and controls were done using the chi-square analysis with
Yates correction of 2 x 2 table (EPI-INFO statistical program,
CDC. Atlanta, GA). A p value of <0.05 was taken to be
significant. All significant values were multiplied with the
number of comparisons made (p corr). The cross product
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ratio was used 1o calculate the odds ratio defining the
strength of the association between a risk factor and the
disease.

Results

HLADR antigen frequency

Table 1 shows the frequencies of the broad HLA-DR
antigens in Chinese SLE patientsand ethnically matched
controls obtained from the Blood Bank of Kuala Lumpur
Hospital. Overall, we did not find any significant
association of the HLA-DR gene with SLE. However,
HLA-DRS and HI.A-DR10 were found to be slightly
decreased among the patient group compared to controls
(22.9 vs. 45.5%. p = 0.00S5 and 12.1 vs. 1.4%, p = 0.02
respectively). However. this did notremain significantatter
correction for the number of allcles tested (p corr = 0.05
and p corr =02 respectively).

HLADQA! and HLADQB! allele frequency

Table2 showsthe I'11LA-DQA | and DQB! allele fiequencies
in SLE patients and controls. Here, we found an increased
frequency of HLA-DQA1*0102 (61 of 70. 43.6%) as
compared to controls (44 of 66, 33.3%) (p = 0.004,
RR = 3.39) which when corrected still remaincd significant
(p corr=0.032). The other DQA alleles did not show any
significant differences between patient group and controls
As forlILA-DQB alleles, only *0501 and *0601 showed
significant differences in the patient group even after
correction, (27.1 vs. 7.6%, p = 0.0027, p corr = 0.003,
RR = 4.55 and 40 vs. 13.6%, p = 0.0005. p corr = 0.006.
RR = 4.22, respectively). Although the frequencies of
HLA-DQBI*0502,*0301.*0302,and *0401 were foundto
be slightly decreased in the patient group (p=0.035, 0.037,
0.017 and 0.02 respectively), the differences were not

Table 1. Frequency of HLA-DR antigens in Chinese SLE patients and healthy cthnically matched controls

DR SLE patients Controls p value p corr RR
n=70 (%) n=66(%)
| 1(1.4) 1(1.5) ns 094
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 144
5 16(22.9) 30(45.5) 0.0053 0.053 036
6 8(11.4) 12(18.2) ns 058
7 6(8.6) 1(1.5) ns 6.9
8 S(7.1) 6(9.1) ns 0.77
9 6(86) 5(7.6) ns 1.14
10 1(1.4) 8(l2.1) 002 02 011

ns = not significant; p corr = p corrected; RR =relative risk
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Table 2. Frequencies of HLA-DQAT and DQBI alleles in Chinese patients with SLE and controls

SLE patients Controls p value p=corr RR
n=70 (%) n=66 (%)

DQAI
0102 61(43.6) 44(33.3) 0.004 0.032* 3.39
0601 5(7.1) 10(15.2) ns 043
0501 22(314) 27(409) ns 0.66
0301 33(47.1) 27(409) ns 129
0103 8(114) 5(7.6) ns 1.57
0201 7(10) 10(15.2) ns 062
0401 2(29) 3(4.5) ns 0.62
0lol 2(29) 4(6.1) ns 046
DOBI1
0501 19(27.1) 5(7.6) 0.0027 0.003* 4.55
0502 9(129) 18(27.3) 0.035 042 0.39
0503 13(18.6) 11(16.7) ns 1.14
060! 28(40) 9(13.6) 0.8005 0.006* 422
0682 6(8.6) 3(4.5) ns 197
0604 5(71) 4(6.1) ns 1.19
0301 11(15.7) 21(31.8) 0.027 0.32 04
0302 24(34.3) 36 (54.5) 0.017 0.2 043
0303 2(29) 6(9.1) ns 0.29
0201 23(32.9) 12(18.2) 0.005 0.06 22
0401 0(0) 5(76) 0.02 (.24 0
(402 0(0) 2(3) ns 0

*significant; ns = not stgnificant; p corr = p corrected; RR = relative risk

‘Tahle 3. 111.A DPBI all¢le frequencies in Chinese S1.E patients and healthy controls

DPBI SLE patients Controls p value p =comnr RR
n=70(%) n=66(%)
0101 14(20.0) 10(15.2) ns 1.40
0201 7(10.0) 12(18.2) ns 0.50
0202 0(0.0) 0(0.0) ns 0.00
0301 5(7.1) 4(6.1) ns 1.19
0401 27(38.6) 19(28.8) ns 1.55
0402 12(17.1) 14(21.2) ns 0.77
0501 2(2.9) 4(6.1) ns 046
0601 0(0.0) 0(0.0) ns 000
0801 2(2.9) 10(15.2) ns 0.16
0901 22(314) 6(9.1) 0.0012 0.02* 458
1001 6(8.6) 6(9.1) ns 094
101 0(0.0) 0(0.0) ns 0.00
1301 10(14.3) 2(3.0) 004 0.76 533
1401 7(10.0) 6(9.1) ns L1l
1501 0(0.0) 0(0.0) ns 000
1601 1(1.4) 2(3.0) ns 0.46
1701 1(1.4) 3(4.5) ns 1.30
1801 1(14) 0(0.0) ns 0.00
1901 0(0.0) 2(3.0) ns 000

*significant; ns = not significant; p corr = p corrected; RR = relative risk
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statistically signiticant. As forallele *0201, it was stightly
increasedamongthe patients(32.9 vs. 18.2%, p=0.05) as
compared to controls, but statistically not significant.

HLADPB/! allele frequency

As shown in Table 3, only *0901 showed significant
increase among the patients as compared to controls, even
afiercorrection (314 vs. 9.1%, pcorr=0.02. RR=4.58). As
for *0801. the frequency among the patients was slightly
decreased though not significantly (2.9 vs. 15.2%).
However, the frequency of *1301 was slightly increased
the patient group (14.3 vs. 3%) but this too, was not found
to be significant after correction. The frequencies of the
other HLA-DPB! alleles were not signiticantly ditferent
between the two groups.

Discussion

Previous studies have demonstrated significant increasc
of certain components of the MIIC among patients with
SLE while others show no association ofthese genes with
disease susceptibility. The role of the MHC in detertnining
increased risk to SLE has not been widely studied among
the Malaysian Chincse population. Doherty et a/. (1992),
using RFLP found HLA-DRw15 {subtype of DR2) and
DQw]1 genes to be sigmticantly more frequent among the
Malaysian Chinese SLE patiznts. Howcver, the role of the
HLA-DPBI alleles in SLE susceptibility was not
investigated. In this study. besides examining the
frequencies of HLA class Il DR antigens, DQA 1, DQB!
alleles, we bave also investigated the role of the DPBI
alleles among 70 Chinese SLE patients in Malaysia and
compared them to ethnically-imatched controls to ascertain
whether these genes play a role i1 disease susceptibility.
We found that there was no significant association of the:
HLA-DR genc with SLE. Howcvcr. we noticed-a weak
association with DRS and DR10 (decreased among the
patient group) but this was not significant when p was
corrected for the number of comparisons made. In contrast
Hawkins e/ al. (1987) and Hong ef af. (1994) observed a
strong association of SLE with DR 2 among their Chinese
population. IHowever this finding was not seen among the
Singaporean Chinese (Savageef al.. 1995). Lueral.(1997),
i his study of Taiwanese SLE patients noticed a weakly
increased frequency of DR2, Hirose et al. (1988) found the
frequency of DR2 to be signiticantly increased in 85
Japanese patients with SLE but the p corrected value did
not show significance. In addition, a negative association
was seen between SI.E and DR Sand DRw6 when compared
to his second group of centrols (data from 460 individuals
of'the Third Asia Oceania Histoeompatibility Workshop).
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The association with DR3 as observed in the Caucasian
population (Amett & Reveille, 1992; Schur, 1995; Reveille
et al., 1995b: Goldstein & Sengar. 1993; Scherak e al.,
1979; Reinharzeral., 1991; Cowland e al.. 1994; Skarsvag
¢t al., 1992) was not seen among the Chinese population
where this gene occurs quite rarely. Others have not found
any HL A-DR association with SLE (Rev-eilieeral, 1995a;
Marintchev etal.. 1995). The frequency of DR2 and DR3
among our cohort was similar between patients and
controls (82.9 vs. 75.8% and i 8.6 vs. 18.2% respectively).
This could probably be due to the clinical heterogeneity
of the patients studied and may also reflect the effects of
ethnicity.

HL.A-DQA and DQB associations with SLE have been
widely studied. 1n our study, we found a strong associatinn
of HLADQA1*0102. DQB!*050 1 and *0601 with SLE.
Dobherty et al. (1992) found a weak association with DQw |
and Lu er al. (1997) found a weak association with
DQBI1*050! and *0602 which did not remain significant
at'ter correction was made for multiple comparisons of
alleles. However, Cowland et af. (1994) and Skarsvag et al.
(1992) reported an increased frequency of DQA 1*0501 and
DQB1*0201 haplotype in Danish and Norweg;an patients
with SLE respectively. In contrast Marintchev eral. (1995)
who studied Bulgarian SLE patients noticed no significant
increase of the HLA-DQ.A 1 or DQBI1 genes. and this was
in agreement with the findings of Reveille er al. (1995a) in
theirstudy of Greek SLE patients. Howcver in another study
by Reveille er al. {1995b). there was no increase in the
frequencyof DQA alleles but DQB1*0201 and *06:02 were
slightly more frequent in patients but this was not
statistically significant.

Very few studies have: investigated the role of the DPB
locus in conferring diseasc susceptibility. While some have
found positive associations (Yao et ai., 1993 Galeazzi e/
al., 1992).othershave not(Reveille eral.. 1995a: Reveille
etal., 1992; Marintcheveral., 1995: Daviesetal.. 1993). In
our study, we found a strong association of the allele*090 |
with SLE among the Chinese. The strong association of
HLA-DQA1*0102, DQB1*0501 and *0601 and
HLA-DPB1*0901 with SLE among our study cohort shows
the association between SLE and HLA genetic markers,
suggesting the role of the MHC genes in pathogenesis of
the disease.
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