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Over the last few years, there have
been increasingly frequent reports
on HLA and disease associations. In
some of these reports, it has been
suggested that disease associations
may be stronger with haplotypes
than with individual antigens. How-
ever, considerable statistical diffi-
culties had been encountered when
attempts were made to distingish
haplotype associations from pheno-
type data. This is particularly so
when an individual antigen associa-
tion with a particular disease
already exists.! Therefore, to study
haplotype effects in disease associa-
tions, family studies must first be
done in order to identify the haplo-
types. In this paper we document
the HLA locus A and B haplotype
frequencies in the normal southern
Chinese population of Singapore
and Malaysia and report a lack of
haplotype association in patients
with renal failure. As far as we are
aware, this is the first time that
normal locus A and B haplotype
frequencies in a Chinese popula-
tion are being documented.

MATERIALS AND METHODS

All normal subjects and patients
were ethnically southern Chinese
(Cantonese, Hokkien and Teochew
dialect groups) from Singapore and
Malaysia; they were studied in fami-
ly groups in order to assign haplo-
types. A total of 289 normal sub-
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SUMMARY HLA locus A and B gene and haplotype frequencies from 578
haplotypes of normal southern Chinese in Singapore and Malaysia were docu-
mented. No difference was observed in comparing the HLA-A, B gene and haplo-
type frequency of patients with renal failure and that of normal subjects.
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jects and 96 patients with renal
failure on haemodialysis were stu-
died and this generated 578 and
192 haplotypes respectively. The
normal subjects, who had not been
reported upon before, were spouses
of patients in a kidney transplanta-
tion programme of Singapore and
Malaysia and spouses of other dis-
eased patients from Singapore who
were involved in our family studies.
The Singaporean and Malaysian
Chinese originated from Kwantung
and Fukien provinces in China.
When studied separately, there were
no differences in HLA gene and
haplotype frequencies between
normal Singaporean (n = 219) and
Malaysian (n = 70) Chinese subjects
and therefore we have combined
the two groups in this report.

HLA typing

Lymphocyte  separation and
HLA typing were performed on
freshly drawn venous blood as dis-
cussed previously.? The panel of
antisera used to define the 26 locus
A and B antigens consisted of over
200 antisera of Chinese, Malay, Ja-
panese, Filipino and Caucasian

origin. HLA gene frequencies were
determined by gene counting from
haplotypes. Delta values were cal-
culated according to the formula
D = HF (Ob’s) — g (a) x g (b) where
HF (Ob) is the observed haplotype
frequency and g (a) and g (b) are
the gene frequencies of alleles a and
b.

RESULTS

Table 1 shows the gene frequen-
cies of HLA locus A and B antigen
of normal southern Chinese by gene
counting of 578 haplotypes. Also
shown in Table 1 are previously re-

ported results of HLA locus A and §_

B gene frequencies of a similar
population calculated from pheno-
type data.® The gene frequencies of
all locus A and B antigens, includ-
ing blanks, by these two methods
were remarkably similar.

Table 2 shows the observed and
expected haplotype numbers in
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Table I Comparison of HLA locus A and B gene frequencies in normal Chinese using normal subjects together with the
gene counting of 578 haplotypes and estimation from phenotype data.

Gene counting

Estimated from phenotype data*

n=578 n=238
Al .005 0.000
A2 322 314
A3 .005 .002
A9 175 147
Al0 017 .026
All .336 372
A 28 002 002
A29 0.000 .006
AW 19 .109 .109
BL .029 .022
B5 061 .065
B7 007 .008
B8 .002 .002
B12 .007 017
B13 126 .107
B 14 0.000 0.000
B 15 114 118
B 17 .066 074
B 18 002 008
B 27 .022 .036
B 37 0.000 .002
B 40 2538 233
BW 16 061 .056
BW 21 0.000 0.000
BW 22 .090 063
BW 35 .040 023
BW 46 .138 121
BL 017 067

*Chan, et al. Tissue Antigens 1979;13:361.

Chi-squared values (if p<.01). Table
3 lists the haplotypes that showed
significant linkage disequilibrium
together with haplotype frequen-
cies and delta values. Again the
haplotype frequencies were similar
to the estimated haplotype frequen-
cies reported previously.® For
example, the frequency of A2
BW46 was .0830 and the previously
estimated frequency from pheno-
type data was .0800. For AWI19
B17 it was .0381 and .0311 respec-
tively. There were no differences in
the HLA, A and B gene frequency
nor in haplotype frequency be-
tween normal subjects and patients
with renal failure. This lack of asso-
ciation was observed even when
Singaporean and Malaysian patients
and controls were compared sepa-
rately.

DISCUSSION

In this report, we have document-
ed the haplotype frequencies of

Table 2 Observed and expected haplotypes in normal Chinese

BS B7 B8 BI12 BI3 BIS B17 B18 B27 B40  BWI6 BW22 BW35 BW46  BL  Total
*0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 *3
Al 02 002 001 002 0.4 0.3 02 001 006 0.7 0.2 03 0.1 0.4 0.05  0.005
- - - - - = - = =~ = ~ = = = 117.5
8 1 0 0 21 1 2 0 1 45 25 16 4 48 4 186
A2 114 13 0.4 1.3 235 212 12.3 04 41 471 114 168 7.4 257 3.2 0.322
- - - - - 82 12.2 — — 263 - - 329 -
0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 3
A3 02 002 001 002 04 03 0.2 001  0.06 0.7 02 0.3 0.1 0.4 0.05  0.005
7 2 0 0 8 9 0 0 2 34 3 20 2 13 1 101
A9 62 07 02 0.7 127 115 6.7 02 22 25.6 6.2 9.1 40 140 1.7 0.175
= - - - = - 7.4 = = = - 17.4 - - -
2 0 0 0 1 1 0 0 0 4 0 0 0 1 1 10
AlO 06 0. 002 o0l 12 1.1 06 002 02 25 0.6 09 0.4 1.4 0.2 0.017
11 1 0 0 23 41 0 1 9 59 7 14 10 17 1 194
All 118 14 0.4 1.4 245 221 12.8 04 43 491 11.8 175 78 268 33 0.336
- ~ - - - 272 19.0 - - — - - - -
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
A28 00 001 0002 00l 0.1 0.1 001 0002 0.02 03 007 0.l 005 02 002  0.002
6 0 1 2 20 3 22 0 1 4 0 1 3 0 0 63
AWI19 38 04 0.1 0.4 79 7.2 4.2 0.1 1.4 15.9 38 56 2.5 8.7 11 0.109
= - - - 234 - 923 —~ - 12.3 - = - 10.1 -
1 0 0 0 0 0 14 0 0 0 0 0 1 1 0 17
BL 10 o0l 003 0.l 2.1 1.9 1.1 003 04 42 1.0 15 0.7 2.3 0.3 0.029
= - - - = - 163.5 = = = = = N -
+35 4 1 4 73 66 38 1 13 146 35 52 20 80 10
Total 0061 0007 0002 0007 0126 0114 0066 0002 0022 0253 0061 0090 0040 0.138 0017 n=578

*

— Observed number
— Expected number

~-x%if>6.63

+ — Number
— Gene frequency
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Table 3 HLA A and B haplotypes that showed significant linkage disequilibrium in

normal Chinese

Haplotype Freq. x10* Delta Diff. from expected p
Al BL 52 005 <.0001
A2 BW16 433 024 <.0001
A2 BW46 830 039 <.0001
A9 BW22 346 019 <.0001
All B1S 709 033 <.0001
AWI19 BI13 346 021 <.0001
AW19 B17 381 .031 <.0001
BL B17 242 022 <.0001
A2 BI15 190 -018 <.0050
A2 B17 35 -018 <.0005
A9 B17 0 -012 <.0100
All B17 0 -.022 <.0001
AW19 B40 69 -.021 < .0005
AWI19 BW46 0 -.015 <.0025

HLA locus A and B antigens and
delta values in those that showed
significant positive or negative link-
age disequilibrium in normal
southern Chinese. There was a good
correlation between observed and
estimated gene and haplotype fre-
quencies in our normal populations.
However, this may not be the case
in diseased populations and hence
the importance of actually counting
the haplotypes. The association of
A2 BW46 with the occurrence among
Chinese of nasopharyngeal carcino-
ma was much stronger when cal-

culated by the observed haplotype
method than by the estimated joint
occurrence method.*

In this study no difference in
HLA-A B gene nor haplotype fre-
quencies was observed between pa-
tients with renal failure and normal
subjects. This suggests that perhaps
environmental factors are more im-
portant in the aetiology of renal
failure. However, patients with
renal failure comprise a hetero-
geneous group and this could be a
factor in the lack of HLA associa-
tions. In this study we have not

CHAN, ET AL

attempted to subdivide the patients
because of the difficulties encoun-
tered in establishing an exact aetio-
logy.

ACKNOWLEDGEMENTS

This study was supported in part
by the World Health Organisation
(Geneva). the "Shaw_ Foundation
and the Turf Club of Singapore.
Normal subjects and patients in this
study came from the Kidney Trans-
plant Programmes of the Renal
Units of Singapore General Hospi-
tal: the Departinent of Medicine of
the National University of Singa-
pore: Kuala Lumpur General Hospi-
tal, Malaysia: the Department of
Medicine of the University of Mala-
ya:and collagues in Singapore.

REFERENCES

1. Thomson G, Bodmer W. HLA haplotype
associations with discase. Tissue Antigens
1979;13:91-102.

2. Simons MJ, Wee GB, Goh EH, et al. 1m-
munogenctic aspects of nasopharyngeal
carcinoma. 1V. Increased risk in Chines
for nasopharyngral carcinoma associated
with a Chinese-related HLA profile (A2,
Singapore 2). J Nat Cancer Inst 1976,
57:977-80.

3. Chan SH, Wee GB, Srinivasan N, et al.
HLA antigens in three common popula-
tions in South East Asia — Chinese, Malay
and Filipino. Tissue Antigens 1979; 13:
361-8.

4. Chan SH, Day NE, Kunaratnam N, Chiza
KB, Simons MJ. HLA and nasopharyngeal
carcinoma in Chinese — a further study.
Int J Cancer 1983; 32:171-6.

=
&

Y

(2}

L = = =]

—ra = A AN A e A O



