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HLA-DR antigen and gene frequencies were studied in 150 unrelated Koreans in
Seoul. HLA-DR4 was the most common DR specificity encountered and HLA-DR1 and
-DR3 occurred with the lowest frequencies. The frequency of HLA-DR blank allele was
27.1%. HLA-B:DR haplotypes involving positive delta values differing significantly from

" zero were DR1:B7, DR2:Bw22, DR3:B17, DR5:Bw35, DRwé6:B17, DR7:B12, DR7:B13,
and DRw8:Bw16. The supertypic groups (MT1, MT2 and MT3) differ somewhat in fre-
‘ quencies from other populations. _

These findings suggested that the Korean population, while having mény similarities in
HLA-DR antigen frequencies with those of neighboring Orientals, has not only different
features in the distribution of HLA-DR antigens but also has unique HLA-B:DR hapto-

types.
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The HLA-DR antigens are most probably
controlled by multiple alleles at a single locus in
the HLA region, which is identical or at least
closely linked to the HLA-D locus (Pickbourne
et al,, 19&8; Lamm et al.,, 1978; Th. Schreuder,
1982). However, the number of loci and the size
of the polymorphism in the HLA-DR region of
the major histocompatiBility complex (MHC) of
humans probably have not been fully ascer-
tained. The joint reports of the Eighth Interna-
tional Histocompatibility Workshop (1980) on
the serologic and genetic characterization of the
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antigens or the HLA-DR locus  provided a
summary. So far, ten HLA-DR specificities have
been defined of which HLA-DR1, DR2, DR3,
DR4, DR5, and DR7, are well defined while
HLA-DRwé6, DRw8, DRw9, and DRw10 are less
well characterized and only have provisional
status. Definition of one of these antigens,
HLA-DRw6, remains unclear. The difficulties
in the assignment of HLA-DRw6 is due to the
absence of monospecific antisera.

Several investigators have independently re-
ported evidence of the presence of supertypic
specificities in the HLA-DR series (Doquesnoy
et al.,, 1979; van Leeuwen et al.,, 1980; Park

et al., 1980). One of the supertypic specifi-
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cities is MT which has six inclusion groups,

MT1 through MT6 (Park et al., 1980).

Apart from the Workshop data there is only
little information about the gene and antigen
frequencies of HLA-DR in more homogenous
ethnic groups. It has been considered that
Koreans are composed of a relatively homogen-
ous ethnic group. Therefore, we made an
attempt to perform the HLA-DR typing with
150 unrelated Koreans. Furthermore, HLA-B:-
DR haplotype frequencies in Korean population
are included to assess the gametic associations
between alleles of the HLA-DR locus and alleles

of other loci in the HLA region in Koreans.

MATERIALS AND METHODS

Population samples: A total of 150 Koreans
in Seoul were included and they were all unrela-
ted.

Lymphocyte isolation and freezing: Blood
samples were collected and mixed immédiately
with equal volumes of RPMI 1640 with heparin
(20 units/ml) and either processed immediately
or held at room temperature overnight. Using
sterile technique throughout the procedures,
peripheral blood lymphocytes (PBL) were
separated by layering on Ficoll-Hypaque (SG=
1.07) according to the method of Bdyum
(BSyum, 1968). PBLs were resuspended in
RPMI 1640 containing 20% fetal calf serum
(FCS), 10% dimethylsulfoxide (DMSO), peni-
cillin (100 units/ml), and streptomycin (100
ug/ml).  After making one ml aliquots (10-
20x106_ cells/Nunc), cells were cooled to -70°C
and stored in the vapor phase of liquid nitrogen.

HLA-DR typing: Cryopreserved PBLs were
thawed rapidly at 37°C in a water bath (Kim
et al. 1980) and two ml of RPMI 1640 was
added with 50% FCS and five ml of RPMI 1640
drop by drop. After washing the cells with
Hanks’, the PBLs were resuspended in RPMI
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1640 containing 15% FCS and incubated in
60 mm plastic petri dishes for 30 minutes
at 37°Cin a 5% CO, humidified incubator
to remove monocytes. Nonadherent cells
were resuspended" in 0.5 ml of McCoy’s
medium with 25% FCS and incubated for

45 minutes at 3‘7_°C after applying the cell

suspension on nylon wool in a 5x0.6cm plastic
straw (Danilovs et al, 1980). B lymphocytes
were cluted from the nylon wool by squeezing
the nylon wool column after eluting nonad-
herent T lymphs‘cytes by applying 15ml of
McCoy’s medium with 25% FCS. HLA-DR
typing was perfétmed on B lympocytes by a
complement depe}ldent microcytotoxicity test
(van Rood et al, 1975).

Statistical analysis:” The HLA-DR gene
frequencies were calculated by the formula gf=
1 —/1-pf, where gf denotes the gene frequen-
cies and pf denotes the frequency of the corres-
ponding phenotypes. And the haplotype fre-
quencies for two-locus, HLA-B:DR, were esti-
mated from the phenotypes of random indivi-
duals (Mattiuz et al, 1970).

RESULTS AND DISCUSSIONS

HLA-DR antigen and gene frequencies were
determined from the phenotypes of 150 unre-
lated Korean individuals.

Table 1 compares the antigen frequencies

of Koreans with data obtained from the Eighth
Workshop
population ‘studies (Baur and Danilovs, 1980)

International  Histocompatibility
on Japanese and Caucasians and the data on
Chinese-American families (Colombe et al,,
1982). HLA-DR4:was the most common DR
specificity encountered in the Koreans. HLA-
DR1 and DR3 are less frequent, not only in the
Koreans, but also in Oriental populations than
in Caucasians. Several antigens appear to have
different frequencies in Koreans, Japanese
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Table 1. Frequencies of HLA-DR specificities in comparison with other populations

Korean (150)

japanese* (884)

Chinese’ (60) American Cauca-

Scii’:i?sﬂ- sian® (1145)

gt pf B Pt gt pf gt 3
DR1 34 6.7 6.3 12.2 0 1.7 106 200
DR2. - 9.1 17.3 20.0 36.0 20.5 414 13.6 25.3
DR3 2.7 5.3 16 3.2 26 6.9 11.8 222
DR4 26.5 46.0 23.5 41.1 18.0 276 14.8 22.2
DRS® 5.5 10.7 2.2 4.3 9.0 13.8 10.2 194,
DRw6 94 18.0 4.6 9.1 18.0 34.5(w6Y) 3.7 7.2
DR?. 8.0 153 0.5 1.0 26 10.3 12.6 2356
DRw8 83 16.0 6.5 12.6 26 34 27 5.3
DRw9 NT NT 122 230 11.5 207 1.5 3.0
DRw10 NT NT 06 1.2 26 3.4 0.6 1.2
DRx 27.1 22.0 12.8 18.0

* From the Histocompatibility Testing 1980
+ From Colombe et al. (1982)

++ Gene frequencies was identified in 17 Chinese-American families

gf: Gene frequency
pf: Phenotype frequency

Table 2. Associations of HLA-DR blank with
MT1 and MT2 in Koreans

Cell No.* DR MT
KC#022 5, —** 124
KC#035 5, — 1.2
KC#125 “), - 1,24
KC#130 I 1,2,3
KC#133 8, — 1,2
HA#020 8, — 1,2
HA#038 8, — 12,3

* Cells typed HLA-DR blank but reactive with MT1 and
MT2 sera.
** Assignment of HLA-DR blank allele in this study is

provisional since family study has not been done.

and Chinese; HLA-DR2 is quite frequent in
Japanese and Chinese, whereas the frequency
of tli,is antigen in Koreans is low and close
to that of Caucasians. The frequencies of HLA-
DRS is intermediate between that of Japanese

and Chinese. As there are no sera monospeci-
fic for HLA-DRw6, the assignment of DRw6 is
more difficult than any other HLA-DR antigens.
The Koreans studied show 18% of DRw6 antigen
frequency which is higher than in the Japanese
or in Caucasians, whereas DRw6 was not detec-

.ted in Chinese (Colombe et al, 1982). However,

the Chinese showed a high frequency of HLA-
DRw6Y. Even though our study cannot give
the antigen frequency of HLA-DRw6Y in
Koreans, we may attempt to mention that
DRw6Y antigen is not infrequent in Koreans
since seven individuals among HLA-DR blank
individuals have been typed as MT1 and MT2
in our study (Table 2). According to the Eighth
Workshop definition of HLA-DRw6Y, only
cells positive with MT1 and MT2 antisera but
negative with DR3+DRw6 antisera, were assigned
DRw6Y (Sekiguchi et al., 1980).

From the gene frequencies of the Koreans,

the frequency of the blank at the HLA-DR
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Table 3. Supertypic DR groups in Koreans in
comparison with other populations

Freqeuncies (%)

Groups
Korean Japanese* " Caucasian*
MT1 - 54 72 . 64
MT2 49 48 64
MT3 : 65 48 40

* Park et al (1980)

Table 4. HLA-B:DR haplotype frequencies and delta

values in Koreans

Haplotype Hf (x10*) A (x10*)
DR1:B7 179 163%**
DR2:Bw22 214 139+
DR3:B17 ' 102 86**
DR5:Bw35 267 203**
DRw6:B17 190 ) 135*
DR7:B12 331 244+
DR7:B13 205 170%**
DRw8:Bw16 98 76*

* . P<0.05, **:P<0.01, *&*. P<0.001

locus was estimated to be 27.1%, The high

frequencies of DR blank allele might be caused
assuming that not only our study did not include
DRw9 and DRw10 antisera, but also weak serum
reactions were common in the typing of Korean
cells.

The supertypic groups (MT1, MT2 and MT3)
differ somewhat in frequency from other popula-
tions: MT3 is the most common supertypic
group in the Koreans, but MT1 is the most
common one in the Japanese (Table 3).

Haplotype frequencies and delta values in
the Koreans are shown in Table 4 for the HLA-

B:DR haplotypes involving positive delta values

differing significantly from zero. It appears
that the pattern of significantly encountered

HLA-B:DR haplotypes in the Korean popula-
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tion is quite different from that in other popula-
The haplotypes B13:DR7, B12:DR7,
and B17:DRw6, which are very rare in Japanese

~stions.

(Baur and Danilovs, 1980), showed significantly
strong association in the Koreans. More interes-
tingly, the haplotypes B13:DR7 and B12:DR7,
are also relatively common in Caucasoids (Jakob-
sen et al., 1981).
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