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ABSTRACT: The relationship between HLA-DRB3 
antigens and specific IgE responsiveness to highly purified 
major allergen from white birch (Betula verrucosa), Bet v 
I, was studied in 43 patients, who were skin-prick test 
positive to birch pollen extract. Specific IgE to Bet v 1 was 
measured using an assay based on the principle of the 
Magic Lite method. HLA-DR and -DQ typings were per- 
formed by standard restriction fragment-length polymor- 
phism techniques and HLA-DRB3 typing by the use of 
polymerase chain reaction and sequence-specific oligonu- 
cleotide. Of the 43 patients, 41 (95%) exhibited Bet v I- 
specific IgE. The data showed a significant association 

between HLA-DRB3*0101 and specific IgE to Bet v I 
(p~ = 0.02). Furthermore, it was shown that this associa- 
tion was linked to the overall IgE responsiveness and not 
to a limited area of IgE sensitivity. The present study 
confirms and further identifies the association of 
DRB3*0101/0301 earlier described in an Austrian popu- 
lation to be present also in a Danish study group. This 
underlines the importance of this particular allele in the 
allergic immune response to birch pollen and emphasizes 
the importance of investigating the molecular basis of 
human allergic immune responsiveness. Human Immunol- 
ogy 39. 76-78 (1994) 

ABBREVIATIONS 
Ig immunoglobulin PMP paramagnetic particle 

I N T R O D U C T I O N  

The relationship between HLA class II antigens and 
human IgE responsiveness to highly purified antigens 
has been the topic of  several studies [1-4] .  Most of  
these investigations have dealt with the association of  
HLA-DRB1 antigens to specific IgE responsiveness. 
However ,  O 'Hehi r  et al. [5, 6] have demonstrated the 
functional role of  HLA-DRB3 gene products in the re- 
striction of  a panel of  human T-cell clones specific to 
major allergens from Dermatophagoides spp. Recently, a 
study of  an Austrian birch allergic population docu- 
mented a significantly higher frequency of  the HLA- 
DRB3 alleles, DRw52a/c (DRB3*0101 and *0301), in 
Bet v I IgE responsiveness [7]. In this paper the relation- 
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ship between HLA-DRB3 antigens and specific IgE to 
Bet v I has been investigated. The aim was to analyze 
whether this association could be confirmed in a Danish 
birch allergic population and whether a possible associa- 
tion could be ascribed to either one of  the two alleles. 

M A T E R I A L S  A N D  M E T H O D S  

The study group consisted of  43 Caucasians (27 women 
and 16 men) from Copenhagen and suburbs with clini- 
cally manifested allergy to birch pollen. They were se- 
lected according to positive skin prick test to birch pollen 
extract (Soluprick SQ; ALK, Denmark). 

The distribution of  the individual HLA markers was 
compared with that of  a control group that consisted of  
182 unrelated healthy adults from Copenhagen. 

HLA-DR and -DQ typings were performed by con- 
ventional restriction fragment-length polymorphism 
techniques [8]. The HLA-DRB3 alleles were identified 
according the method of  Bidwell [9] and Bidwell and 
Bignon [ 10], who described the linkage between specific 
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T A B L E  1 Association between specific IgE responsiveness to Bet  v I and HLA-DRB3*0101 in a Danish birch- 
allergic group compared with a control group from the same area 

Bet v I-positive group Control group Relative risk Fisher exact test 
HLA marker allele frequency (%) allele frequency (%) value (+- 95% CL) Pc (one tail) 

HLA-DRB3*0101 51.2 (n = 41) 29.5 (n = 182) 2.5 (1.3/5.0) 0.02 

HLA-DRB 1 alleles and HLA-DRw52a,  b, and c, respec- 
tively. HLA-DRB3 typing was subsequently performed 
by the use of  polymerase chain react ion-sequence-spe-  
cific oligonucleotide hybridization method as proposed 
by the 11th International Histocompatibil i ty Work-  
shop [11]. 

Bet  v I was prepared f rom aqueous extracts as de- 
scribed by Ipsen and Hansen [12]. 

Specific IgE to purified Bet  v I was measured using 
an assay based on the principle of  the Magic Lite SQ- 
specific IgE assay (ALK). Briefly, Bet  v I was covalently 
coupled to paramagnetic particles (PMPs) and used as 
solid phase in the immunoassay. Serum sample (25 /A) 
was incubated with 250/~l P M P - B e t  v I for 30 minutes. 
Bet  v I-specific IgE bound to the solid phase was magneti- 
cally separated f rom the supernatant. Bound IgE was 
detected in a luminometer  (Magic Lite Analyser; Ciba 
Corning Diagnostics, USA) with a monoclonal anti-hu- 
man IgE (ALK) coupled to the chemiluminescence re- 
agent, acridinium ester. 

Disease association between HLA-DRB3 alleles and 
Bet  v I-specific IgE responsiveness was calculated using 
relative risk estimates and Fisher's exact test. To  correct 
for incidential significance, the p value was multiplied 
by the number  of  antigens compared,  Pc [13]. 

R E S U L T S  

Serum samples from the patients were tested for specific 
IgE to Bet  v I. O f  43 patients, 41 (95%) of  the skin prick 
test-positive individuals exhibited detectable IgE toward 
Bet  v I, confirming the allergen to be a major  allergen 
from birch pollen [14]. Only these 41 persons were 
considered in the HLA association analysis. 

It was tested whether  the frequencies of  the three 
different HLA-DRB3 alleles ( '0101,  "0201/2,  and 
"0301) in the Bet  v I-positive group were found to be 
significantly higher than those in the control group. Both 
the chi-squared test and Fisher's exact test showed com- 
parable results. The  frequency of  the DRB 3*0101 allele 
was 5 1 . 2 ~  in the study group compared with 29.5% in 
the control group, and the statistical analysis showed a 
highly significant association between DRB3*0101 and 
specific IgE responsiveness to Bet  v I; Pc was 0.02, one 
tailed (Table 1). 

There  was no significant difference in the frequencies 
of  the HLA-DRB3*0201/2  and *030L alleles in the 
two groups. 

To  analyze whether  this significant association could 
be ascribed to a particular level of  IgE sensitivity, the 
number  of  serum samples were divided according to 
Bet  v I-specific IgE content. The  frequency of the HLA- 
DRB3*0101 allele is listed for each group in Table 2, 
which shows no difference in the frequency of the 
DRB3*0101 allele in any of the individual IgE groups 
compared with the overall frequency of  the allele. This 
indicates DRB3*0101 to be associated with overall IgE 
responsiveness to Bet  v I are not linked to a limited area 
of  IgE sensitivity. 

D I S C U S S I O N  

Several studies have documented an association of dif- 
ferent HLA class II markers  and specific IgE respon- 
siveness to purified allergen [1-4] .  The  present study 
has dealt with the role of  HLA-DRB3 gene products in 
the allergic immune response to the major  allergen from 
birch pollen, Bet  v I. Fischer et al. [7] have described a 
significantly higher frequency of  the HLA-DRB 3"0101/ 
0301 alleles in an Austrian birch-allergic study group, 
characterized by an IgE response directed mainly toward 
Bet  v I. In this study, we compared the frequencies of  
the three alleles in a control group with a birch-allergic 
group not preselected for a particular type of IgE re- 
sponse. As shown in Table 1, the study confirms this 

T A B L E  2 N u m b e r  of  patient sera divided according 
to Bet  v I-specific IgE content 

IgE to Bet v I Serum samples DRB3*0101 + 
(SU/ml) (n/ (n) 

< 4  1 1 
< 20 16 8 
< 100 13 6 
< 300 10 6 
> 300 1 0 

Total 41 21 

In the third row the number of HLA-DRB3*0101-positive patients 
are listed for each of the IgE groups. 
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very strong association described by Fischer et al. [7], 
and furthermore documents that Bet v I responsiveness 
is linked only to the HLA-DRB3*0101 allele and not 
to the DRB3*0301 allele. The role of  this allele in sus- 
ceptibility to birch pollen allergy is further underlined 
by the fact that the same association is found in two 
independent  birch allergic groups, the Austrian and 
the Danish. 

It could be speculated that HLA association to specific 
IgE responsiveness would be strongly significant in pa- 
tients with low amounts of  IgE, as they may have been 
newly sensitized, and less predominant in patients with 
high IgE values. In Table 2, however, it was shown that 
the frequency of  the DRB3*0101 allele in the different 
groups of  Bet v I-specific IgE sensitivities were the same, 
indicating the allele to be associated with overall IgE 
responsiveness to Bet v I. 

Fischer et al. [7] described an association between a 
three-amino-acid sequence from the second hypervari- 
able region of  DRB, position 30-32  (tyrosine-phenylal- 
anine-histidine) and selective IgE responsiveness to Bet 
v I. This sequence is found in more than 10 different 
DRB alleles including DRB3*0101 and "0301. How- 
ever, as the present study showed that Bet v I-specific IgE 
responsiveness was linked only to the HLA-DRB3*0101 
allele, it was of  primary relevance to look for amino acid 
sequences that were unique to this particular allele. The 
deduced amino acid sequence of  the HLA-DRB3*0101 
allele shows an arginine in residue 11 in the first hyperva- 
riable region. The arginine is basic and unique when 
compared with residue 11 of  all other  DRB alleles, which 
have either neutral or acidic amino acids at this particular 
residue. According to the newly published three-dimen- 
sional structure o~f the class II antigen, HLA-DR1, resi- 
due 11 is situated as a part of  the B-pleated sheet that 
forms the bot tom of  the antigen-binding groove [15]. 
It would therefore be of  primary interest to study the 
restriction of this particular allele in T-cell respon- 
siveness to Bet v I and to investigate the importance of  
this particular arginine in peptide binding. 
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