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of the New Variants in Thai Population. 
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The major histocompatibility 
complex is the most polymorphic 
genetic system in human, com
posed of J-ll..A class I and class II. 
The MHC class I antigens (HLA
A,-B,-C) are expressed on the sur
face of all nucleated cells and 
function as restricting elements in 
the presentation of peptides to cy
totoxic T lymphocytes and are the 
major barrier for allogenic tissue 
transplantation. Accurate determi
nation of J-ll..A subtypes is neces
sary to prevent graft rejection. I 
J-ll..A class I antigens are usually 
characterized by complement
dependent microlymphocytotoxici
ty technique, however, the accura
cy and sensitivity of this technique 
depends on the sera used. 2 Bio
chemically, J-ll..A class I antigens 
are glycoproteins of 45 kilodaltons 
(kDa) heavy chain which are as
sociated with Prmicroglobulin 
(light chain) of 12 kDa molecular 
weight. 3 One-dimensional isoelec
tric focusing (lD-IEF) has been 
applied to define class I poly
morphic subtypes, ie gene pro
ducts that are biochemically dis-

SUMMARY One-dimensional isoelectric focusing (1 D-IEF) is the tech
nique to define HLA class I antigens based on difference in isoelectric 
point of HLA molecules. Different IEF subtypes are shown in different 
popUlations. In this study, 1D-IEF was employed to study HLA-A and -B 
subtypes in Thai population. A panel of 117 samples including all sero
logically defined HLA-A and -B antigens in Thai population were typed by 
1D-IEF. Serological specificities and subtypes correlated well with IEF 
results and some antigens with unclear serological specificities could be 
confirmed by IEF. In addition, more subtypes could be obtained by IEF 
than by serology. A total of 17 IEF subtypes from HLA-A and 31 IEF 
subtypes from HLA-B could be identified. The subtypes predominantly 
found in Thai population were A2.3, A24.2, A11.1, A33.2, B15.2, B7.1 and 
B13.1. In addition, new IEF variants were identified in HLA-B35, B5, B56 
and B48. The band positions of these variants were different from those 
previously described. These IEF subt~pes are HLA gene products which 
may be important in transplantation. The combination of IEF and 
serology for HLA typing can provide a better definition of each allelic 
product of HLA-A and-B. 

tinct. TIlls technique has been stan with the previously identified IEF 
dardized since the Tenth Interna banding patterns of known J-ll..A 
tional Histocompatibility Work class I subtypes. Several new va
shop (IHW)4 and has been applied riants of J-ll..A subtypes were iden
to type J-ll..A-class I antigens in tified by ID-IEF in this study. 
many populations.5 Different IEF Many of these variants may cor
subtypes have been shown in dif relate with T-cell and monoclonal 
ferent populations, however, very antibody-defined specificity and 
limited information is available in 
Thai population. In the present 

From the Department of Transfusion Medistudy J-ll..A class I subtypes were cine, Faculty of Medicine Siriraj Hospital, 
identified by their IEF patterns in Mahidol University, Bangkok 10700, Thailand 

Correspondence: Sasijit Vejbaesya Thai population and compared 



22 VEJBAESYA, ET AL. 

may be important in transplanta
tion. 

MATERIALS AND METHODS 

Cells 
A panel of EBV -transform

ed cell lines previously typed sero
logically by classical complement 
dependent microlymphocytotoxicity 
assay from 117 individuals which 
included all known serologically 
defined HLA-A,B antigens in Thai 
population were studied. Cell lines 
with known IEF subtypes obtained 
from the 10th IHW were included 
as controls. 

ID-IEF 
The ID-IEF was carried 

out according to the protocol from 
the 12th IHW. In brief, 3 x 106 

Epstein Barr virus transformed 
cells (B-LCL) were metabolically 
labelled for 4 hours with 50 J..lCi 
35S-methionine in 1 mJ methionine 
free RPMI medium. The cells 
were lysed in 1 mJ lysis buffer 
containing 50 mM Tris-HCl pH 
7.4, 150 mM NaCI, 5 mM EDTA 
and 0.5% Nonidet P-40. HLA-A 
and B antigens were isolated from 
the cell Iysates by sequential im
munoprecipitation with the mono
clonal antibody 4E6 (precipitate 
all B antigens as well as A19 
splits) followed by W6/327 (pre
cipitate class I HLA antigens), 
kindly provided by Dr. SY Yang, 
NY, USA and Staphylococcus au
reus protein A (Sigma) . Precipi
tates were washed and treated with 
neuraminidase type VIII (Sigma) 
overnight at 3rc. The samples 
were eluted with a denaturing IEF 
buffer and were electrophoresed 
overnight in IEF gel at 1000 V. 
The gels were treated in DMSO 
and dried under vacuum (Labcon

co gel dryer) prior to autoradiogra
phy at -70°C overnight. 

Interpretation of banding patterns 
For biochemical typing, the 

bands were identified by their iso
electric points according to the data 

5published for the 10th IHW. The 
designation of each band was 
made according to the biochemis
try component published in the 
IHW procee dings . s 

RESULTS 

HLA-A 

In this study, 15 HLA-A se
rotypes were studied including 
HLA-Al, HLA-A2 and -A2sh, 
HLA-A3, HLA-A24, HLA-AIO 
(A26, A34 and A66), HLA-All 
(Al1.1 and All.2), HLA-AI9 
(A30, A31, A32, A33 and A74) 
(Table 1). Of 15 HLA-A sero
types included in this study, a sin
gle corresponding IEF band could 

Table 1. 	 Serology compared with 
IEF for defining HLA-A 
antigens (N =117) 

Antiaen 

Serol~~ IEF N 
A1 A1 7 
A2 A2.1 0 

A2.2 49 
A2sh A2.3 15 

A2.4 0 
A2.5 0 

A3 A3.1 1 
A3.2 3 

A9 A24 A24.1 18 
A24.2 12 

A10 A26 A26 .1 4 
A26 .2 0 

A34 A34 .1 1 
A34.2 0 

A66 A66 1 
A11 A11 .2 A11.1 10 

A11.1 A11 .2 46 
A19 A30 A30.1 0 

A30.2 0 
A30.3 6 

A31 A31 4 
A32 A32 1 
A33 A33.1 0 

A33.2 20 
A74 A74 2 

be identified for HLA-Al, -A66, 
-A31,-A32 and -A74. In addition, 

two IEF banding patterns could be 
identified for HLA -A2, -A 11 , 

-A24 and -A3 (Fig. 1). The HLA
A2.2 and A2 .3 were the only 2 
subtypes detected in this panel al
though 5 IEF subtypes were 
known for this allele. These two 
subtypes occurred in 76.6% and 
23.4% of 64 Thai HLA-A2 panel. 
Furthermore, all of serological 

A2sh corresponded to A2 .3 by 
IEF. All.l and All.2 which 
corresponded to serological All .2 

and AlI. 1, res pecti vel y, occured 
in 18% and 82% of 56 Thai HLA
All panel. Two IEF subtypes, 
designated A24.1 and A24 .2 oc
curred in 60% and 40% of 30 Thai 
HLA-A24 panel. Although several 
IEF patterns of HLA-A26, -A30 

and -A33 could be identified, only 
one IEF subtype were detected in 
this sfudy. HLA-AI0 antigen(A26, 
A34, A66) whIch is difficult to be 
assigned by serology can be con
firmed by IEF (Fig. 2) . 

HLA-B 
27 HLA-B serotypes were 

studied including HLA-B5 (B51 
and B52), HLA-B7, HLA-B8, 
HLA-B44, HLA-B13, HLA-BI5 
(B63, B77, B75 , B76, B62, and 
B15AOH), HLA-B16 (B38 and 
B39), HLA-BI7 (B57 and B58), 
HLA-BI8, HLA-B22 ( B54, B55 
and B56), HLA-B27, HLA-B35, 
HLA-B37, HLA-B40 (B60 and 
B61), HLA-B46 and HLA-B48 
(Table 2). Of 27 HLA-B sero
types inCluded in this study, a sin
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Table 2. Serology compared with IEF for defining HLA-8 antigens (N = 117) 

Antisen Antisen 

Serolos~ IfF N Serolos~ IfF N 
85 : 851 851 7 822: 854 822.1 1 

851v 1 855 822.3 2 
852 852 4 855v 3 

87 87.1 8 856 822.2 1 
87.2 2 856v 3 

88 88 1 827 827.1 0 
844 844.1 14 827.2 0 

844.2 0 827.3 0 
813 813.1 7 827.4 0 

813.2 3 827.5 4 
815 : 863 815.1 1 827.6 1 

877 815.2 7 835 835.1 0 
875 815.2 17 835.2 0 
876 815.3 3 835.3 9 
862 815.3 6 835v 4 
862(15AOH) 815.4 2 837 837 4 

816 : 838 816.1 9 840 : 860 860 11 
839 816.2 5 861 861 6 

816.3 0 846 846 31 
817 : 857 817.2 3 848 848 4 

858 817.2 5 848v 4 
818 818.1 4 

818.2 2 

gle corresponding IEF band could 
be identified for HLA-B8, -B37, 
-B46, -B60, -B61 and -B54. For 
HLA-B7, -B27, -B13 and -BI8, 
two IEF subtypes were found in 
this study with B7.1, B27.5, B 13.1 
and B 18.1, being the more com
mon subtypes. Although several 
IEF patterns could be identified, 
only one IEF subtype were detec
ted in HLA-B44 and -BI7. 

Interestingly, new variants 
were found for HLA-B35, -B5 , 
-BI5 , -B55, -B56 and -B48 . For 
HLA-B35 , in addition to the 
known B35 .3, a variant (B35v) 
was identified . The band of B35v 
focused below B35 .3 indicated that 
it was mor~ acidic than B35.3 
(Fig. 1). For HLA-B5, a new band 
position which is different from 
those of known B51 and B52 was 

A2 .2 

BG 1 B61 

875 

A11 .2 

1A 18 2A 28 3A 38 4A 48 

Fig. 1 	 IEF band patterns of HLA-A11 (A11 .1. A 11 .2) (lanes 18 and 28), 
HLA- A24 (A24.1, A24.2) (lanes 18, 38, 28 and 48), HLA-A2 (A2.2, 
A2.3) (lanes 38 and 48), HLA-835 (835.3, 835v)(lanes 2A, 3A and 
4A). 
A = precipitated with mAb 4E (precipiate HLA-8); 8 = precipitated 
with mAb w6/32 (precipitated HLA-A and -8). 
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A2.2 

identified (Fig. 3). For HLA-B48, 
in addition to the known band of 
B48, a variant (B48v) was identi
fied . The band position of B48v 
focused at the same position as 
B16.2 (Fig. 4). 

The HLA-B22 group com
posed of B54, B55 and B56. In 
the 10th IHW, IEF subtypes 
B22.1, B22.3 and B22 .2 was 
found to correlate with serological 
specificity B54, B56 and B55, 
respectively . In this study we 
found a variant of B56 (B56v) 
which migrate to the same position 
as B22.1 which is the position of 
B54 as previously described. A 
variant of B55 was also identified 
in this study. B55 generally fo
cused at position 22 .3, but in this 
study a B55 variant (B55v) fo
cused at position 22 .2 (Fig . 5). 

For HLA-B 15 group which 
represents one of the most diverse 
groups of HLA antigen in many 
populations including Thai, 36 cell 
lines were studied. A common 

A11.2 


1A 18 2A 28 38 
Fig. 2 IEF band patterns of HLA-A10 (A66, A:26.1) (lanes 18, 28 and 38). 

A = precipitated with mAb 4E (precipiate HLA-8); 8 = precipitated 
with mAb w6/32 (precipitated HLA-A and -8) , 

1\2m ... 
B6 1 

t 8 51 877 

.......A24.2 852 

BS1v -.~~ .2 A11 .2 

1.2 A3.2 

1A 18 2A 28 38 
Fig. 3 IEF band patterns of HLA-85 (851, 851v, 852) (lanes 1A , 2A and 

3A). 
A =precipitated with mAb 4E (precipiate HLA-8); 8 =precipitated 
with mAb w6/32 (precipitated HLA-A and -8). 

B62 subtype, B15 .3 (also called 
B62.3) comigrated with B76 in 
IEF, whereas B75 and B77 fo
cused at the same position slightly 
more basic than BI5.3 . BI5AOH 
showed the band position which 
focused more acidic than the com
mon B62.3. This position was re
cently called B 15.4 from the 12th 
workshop (Fig. 6). 

DISCUSSION 

One-dimensional isoelectric 
focusing (I D-IEF) is the technique 
to analyze class I gene products 
based on the net charge or iso
electric point of the respective hea
vy chains . In contrast to DNA 
technique which detect the pre
sence of genes, serology and 10
IEF detect gene products which 
may be of relevance in transplanta
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A2.2 

A26.1 

848v839 16.2) 

848 

1A 18 2A 28 3A 38 

Fig. 4 	 IEF band patterns of HLA-B48 (B48, B48v) (lanes 2A and 3A). 
A = precipitated with mAb 4E (precipiate HLA-B); B = precipitated 
with mAb w6/32 (precipitated HLA-A and -B). 

tion. Although this technique has 
been standardized since the 10th 
ll-IW, most of the studies were per

9formed in Caucasians 5. In Ja
panese studies, many variants were 
found, which were different from 
those identified in Caucasians. 10 In 
this study, we could identify IEF 
banding patterns for most of the 
serologically defined HLA-A and 
I-aA-B antigens in thai popula
tion. The IEF banding patterns 
were in good agreement with the 
IEF patterns previously described 
in the Workshop .5 

Some specificities such as 
HLA-AIO, HLA-B5 which were 
difficult to be assigned by serolo
gy, could be confirmed well by 
IEF. Common IEF subtypes, A2.2, 
A24.1, AIL2, A26.1, B17.2, 
BI5.3, BI6.1, BI6.2, B27.5, 
B35 .3 and B44.1 which were 

A2.2 A2 .2 A2.2 

3A a 4A 

Fig. 5 	 IEF band patterns of HLA-B22 (B56v, B55, B55v, B54) (lanes 1 a, 2A 
and 3A) 
A = precipitated with mAb 4E (precipiate HLA-B); B = precipitated 
with mAb w6/32 (precipitated HLA-A and -B). 

found in Caucasians, were also 
found frequently in Thai . In con
trast, the subtypes A2 .3, A 11.1, 
A24.2, A33 .2, B15 .2, B7.1 and 
B 13.1 which were relatively rare 
in Caucasians, were found more 
frequent in Thai. Interestingly, A
30.3, a common HLA-A in Cau
casians, which was not previously 
observed in Orientals was found to 
be the only subtype of A30 in 
Thai . 

New variants could be iden
tified from serologically defined 
HLA-B5, B35, B22 and B48. The 
band positions of these variants 
were different from those previous
ly described. As the serological 
subtypes of some of these antigens 
could not be well defined by avai
lable serum, other method such as 
sequencing is needed to confirm 
whether these variants are rare al
leles or new alleles in Thai popu
lation. Although the biological re
levance of the existence of HLA 
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1A 18 2A 28 3A 38 

Fig.6 	 IEF band patterns of HLA-815 (875,876,862.3,8154) (Ianed 1A 
2A and 3A). 
A =precipitated with mAb 4E (precipiate HLA-8); 8 =precipitated 
with mAb w6/32 (precipitated HLA-A and -8). 

class I subtypes is not clear, CTL 
responses restricted by HLA class 
I subtypes molecules have been 
demonstrated. II Therefore, better 
defined HLA subtypes might be 
important for clinical transplanta
tion. 

The one dimensional iso
electric focusing is useful to re
solve difficult serological typing 
and identify new vanants. This 
techruque has been used to study 
HLA-A and -B in the IHW. Sam
ples with one serologic HLA-A 
or HLA-B could be confirmed to 
be homozygous or heterozygous. 
Moreover, more HLA-A and -B 
subtypes could be obtained by IEF 
than serology. However. while IEF 
IS effective in detecting variants or 
subtypes. this method has its own 
disadvantage. The technique is ra
ther cumbersome and the interpre
tation needs the serologic specifi
city because some HLA molecules 

have similar isoelectric points and 
may be difficult to be distinguished 
by I D-IEF. In addition, faint se
condary bands frequently occur 
that can complicate gel interpreta
tion. These bands may belong to 
HLA-C antigens or non classical 
HLA class I antigens. s 

In conclusion, 1 D-IEF was 
employed to evaluate HLA-A and 
-B subtypes in Thai polulation. 
This method was able to identify 
all corresponding HLA serotypes 
studied. More detailed subgroups 
could be further identified by IEF 
as compared to the serological me
thod. This method is a powerful 
tool to identify new variants of 
HLA alleles. In this study, new 
variants of HLA subtypes were 
identified in Thai population. A 
combination of serology and IEF 
can provide a better definition of 
each allelic product of HLA-A 
and-B. 

ACKNOWLEDGEMENTS 

This work was supported by 
a grant from Office for Research 
and Development, Faculty of Me
dicine Siriraj Hospital, Mahidol 
University and a research grant 
from Mahidol University. We 
thank Dr. T Dharakul for re
viewing the manuscript and Mr. S 
Lekmak for cell line preparations. 

REFERENCES 

Van Rood JJ, de Vanes RRP, 
Bradley BA Genetics and biology of 
the HLA system. In: DorftvlE, ed. 
The role of the major histocompati
bility complex in immunobiology. 
New York: Gar-land STPM Press, 
1981; 59-85. 

2. 	 Terasaki PI, McClelland ill. Micro
droplet assay of human serum cy
totoxins. Nature 1964; 204: 998
\000. 

3. 	 Ploegh HL, Orr HT, Strominger JL. 
MaJor histocompatibility antigens: 
the human (HLA-A, -B, -C) and mu
rine (H-2K, H-2D) class I mole
cules. Cells 1981; 24: 287-93. 

4. 	 Yang SY. A standardised method 
for detection of HLA-A and B al
leles by one dimensional isoelectric 
focusing (IEF) electrophoresis. In 
Dupont B, ed. Immunobiology of 
HLA New York Springer-Verlag, 
1987; 332-5. 

5. 	 Yang SY. Population Analysis of 

Class I HLA Antigens by One
dimensional Isoelectric Focusing 
Gel Electrophoresis: Workshop 
Summary Report. In: Dupont B, ed. 
Immunobiology of HLA New York: 
Springer-Verlag, 1987; 303-9. 

6. 	 Yang SY, Morishima Y, Collins 
NH, e/ al. Comparison of one di
mensional IEF patterns for serolo
gically detectable HLA-A and HLA
B allotypes. Immunogenetics 1984; 
19 217-9. 

7. 	 Parham P, Barnstable CJ, Bodmer 
WF. Use of monoclonal antibody 
(w6/32) in structural studies of 
HLA-A,B,C antigens. J Immunol 
1979; 123: 324-6 

8. 	 Yang SY. Nomenclature for HLA-A 
and HLA-B Alleles detected by one
dimensional isoelectric focusing (I 
D-IEF) gel electrophoresis In Du



27 HLA CLASS I TYPING BY 1 D-IEF IN THAIS 

pont B, ed. Irnmunobiology of HLA. 
New York: Springer-Verlag, 1987~ 

54-5 . 
9. 	 Frenz G, Doxiadis I, Voegeler U, 

Grosse-Wilde H. HLA class I bio
chemistry: definition and frequency 
determination of subtypes by one
dimensional isoelectric focusing and 

immunoblotting. Vox Sang 1989; 
56: 190-5. 

10. Kaidoh T, Matsuo T, Ishizuka R, 
Koide Y, Yoshida T. New or split 
HLA class I antigens seen in Japa
nese population. In: Tsuji K, Aiza
wa M, Sasasuki T, eds. : HLA 1991, 
Oxford University Press, New York, 

1992; 830-3. 
II. 	Breuning MH, Breur BS, Engelsma 

MY, Gou\my E, Ivanyi P. Activation 
of cytotoxic T lymphocytes in HLA
A, -B and -C-identical responder-sti
mulator pairs: New subtypes of 
HLA-Bw35. Tissue Antigen 1984; 
24 90-7. 




