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Identification of immunoglobulin E binding components of two major tree
pollens, birch and alder
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Purpose: Pollinosis is one of the major allergic diseases caused by airborne pollens. Alder and birch pollens are the major sensitizing
tree pollens in this country. The immunoglobulin E (IgE) reactivity to each pollen allergen is known to be variable according to the
region. We determined the major IgE binding components of these tree pollens in sera of adult patients with allergic rhinitis.
Methods: Allergic rhinitis patients, of whom specific IgE level to birch and/or alder pollens (> 10 kU/L by ImmunoCAP) were included.
The protein bands of two pollen extracts were determined by sodium dodecyl sulphate-polyacrylamide gel electrophoresis, and
their IgE-binding components were identified by IgE immunoblot analysis. The binding specificity and cross-reactivity between two
pollens were evaluated by IgE enzyme linked immunosorbent assay (ELISA) inhibition test.

Results: Six IgE binding components were found in birch pollens in which two (14 kDa and 17 kDa) were major components. Two
IgE binding components were found in alder pollens in which the 17 kDa was a major component. The IgE binding component to
the major allergen component of 17 kDa was observed in 90.3% of the study subjects sensitive to alder pollens and 72.7% of them
sensitive to birch pollens. The ELISA inhibition tests showed significant inhibitions with additions of birch/alder pollen extracts.
Conclusion: We identified two major IgE binding components (17 kDa and 14 kDa) from birch pollens and one component (17 kDa)
from alder pollens. Significant cross reactivity was noted between these two pollens. (Allergy Asthma Respir Dis 2013;1:216-220)
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Table 1. Characteristics of the subjects

Characteristic Alder (n=31) Birch (n=33)
Age (yr) 31.3+121 3914143
Male sex 23(74.2) 20(60.6)
AR 31(100) 33(100)
AR combined with BA 7(22.6) 21(63.6)
Total IgE (IU/mLJ* 2038+34 3019425
ECP (ug/L) 331448 246+19.1
Atopy' 26/26 (100) 28/28(100)

Values are presented as mean + standard deviation or number (%).

AR, allergic rhinitis; BA, bronchial asthma; IgE, immunoglobulin E; ECP. eosinophil
cationic protein.

*Total IgE levels are presented as geometric mean+geometric standard deviation.
'Atopy was defined for subjects who had more than one positive response to com-
mon inhalant allergens (i.e., tree mixture, grass mixture, mugwort, ragweed, cat fur,
dog fur, Dermatophagoides pteronyssinus, Dermatophagoides farinae, and Alternar-
i) on the skin prick test.
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Fig. 1. Sodium dodecyl sulphate-polyacrylamide gel electrophoresis finding of
alder and birch pollen extracts. T2, alder; T3, birch.
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Fig. 2. Immunoglobulin E immunoblot analysis of alder (A) and birch (B) pollen extracts using sera from allergic rhinitis patents.

Alder

17 kDa

*90.3%

14 kDa 30.3%

1 !
0 50

100 @

Birth
17 kDa
14 kDa
38 kDa
35 kDa

11 kDa
10 kDa

* 78.8%
* 75.8%
48.5%

42.4%

21.2%

12.1%
I

0 50

100 @

Fig. 3. Frequency of immunoglobulin E (IgE) binding components to alder (A) and birch (B) pollen extracts by immunoblot analysis. *Indicated IgE binding component

found in more than 50% of patients.
2. SDS—PAGE™H0| o5t stEata ol el
AR S1ELek9l o] Thill2].2. oF 14 kDa, 17 kDa, 24 kDa, 35
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€} Betvo= AT A QIT}. 22| ShE g T Ee- 9kDa, 17
kDa, 18 kDa, 22 kDaof|A] Tt 7} L Eby T} (Fig. 1).

3. IgE Immunoblotdi] 2|5t SHESHE2| 2§t IgE 24
AU 312819] Ulofl= 10 kDa, 11 kDa, 14 kDa, 17 kDa, 35
kDa, 38 kDa2| IgE A%} Tt 5 Kl o, @ ajubit ahEakel W
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o|= 17 kDa} 14 kDa2] IgkE 23} thalith 7} 2] 9ch(Fig. 24,
B). o] et & 5 7} 2] 50% o] Aol A IgE A whlth & ve}
U= 2 3 L 24 (major allergen) 0.2 TH5FATE A2t
Tt 337 5 267H(78.8%)-> AT ShEat oA T 17
kDao]| IgE7} 35191 00 25T(75.8%)-> 14 kDadl| Aga}ct
(Fig. 3B). LeLHr-< 317 5 287(90.3%)°] 2-2|Lp Shiak-lof
A Tt 17 kDao]l IgE7F A 3511t (Fig. 3A).



227 9 « AT QLT SEe] 9

= 100 - =100
2 9 - 2 9 -

E L 2 ql

] 80 S

% 70 5 70 -

£ 60 £ 60

7 50 750 -

o o

S wr 5 40

2 30 |- g 30 -

z 20 - Alder 2 20 —o— Alder
:—E 10 —8— Birch E 10 —m— Birch
§ 0 | | ] % 0 | ]

<3 <3

& Opg 1Tpg 10pg 100pg &£ Opg Tpg 10pg 100 pg

A (5]

Fig. 4. Immunoglobulin E (IgE) enzyme linked immunosorbent assay inhibition
results for alder (A) and birch (B) pollen extracts coated wells with serial addition
of alder pollen extracts or birch pollen extracts from a patient who shows posi-
tive ImmunoCAP of alder and birch.
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