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Allergens of Bipo/aris species 

SH Lim, FT Chew, SMY Sim, YTG Huang, DYT Goh, HTW Tan 1, TK Tan1 , and BW Lee 

Allergic respiratory diseases 
such as asthma and rhinitis are 
common health problems in Singa
pore .1-3 Apart from house dust 
mite all ergy4.5 and air pollution,6 
Sllidies have shown that thc com
ponents of the airspora (spores 
found in the air) may also play an 
important role in asthma exacerba
tion. 7•S In an on-going aL'robio 
logical survey, it was found that 
approximately 80070 of our local 
airspora consist of fungal spores. 9- 12 

Spores of Bipo/aris sp. made up a 
high proportion of this total and 
were detected quite frequently in 
our atmosphere. Skin prick test 
using extracts of this spore were 
found to elicit allergic reactions in 
approximately 25070 of our atopic 
population . 13 

In this study, we quantified the 
specific IgE levels in sera of 38 indi
viduals toward spores of Bipo/aris 
sp . by the Fluorescence Allergosor
bent Test (FAST) and compared 
them with their respective skin prick 
test resulls to confirm that the skin 
reactions were IgE-mediated. Pre
liminary characterisation of its 
possible allergenic components were 
also carried out using sodium dodecyl 
sulphate polyacrylamide gel elec-

SUMMARY Skin prick tests done previousl~ revealed a significantly higher per· 
centage of sensitization to an extract of 8ipo/aris sp. among atopic individuals (34/147, 

23.1 %) compared to non- atopic individuals. 8ipolaris- specific IgE levels were quan· 
tified in sera from a representative group of 38 individuals using the Fluorescence 
Allergosorbent Test (FAST). Results obtained by FAST WMe found to be comparable 
to the skin prick test results (r2 =0.60, p < 0 .001 for IgE l(lvels vs wheal sizes; r2 = 
0.44, p < 0.001 for IgE levels vs erythema sizes). Characterisation of the extract's 
allergenic component by sodium dodecyl sulphate polyacrylamide gel electrophoresis 
(SOS- PAGE) showed 28 protein bands with molecular weights (MW) ranging from 11 kOa 

to above 100 kOa. Immunoblotting with sera of 10 Bipolaris- sensitive (skin prick test, 
3 +) individuals showed that 8ipolaris spore extract contained at least 4 IgE binding 
proteins (MW 11-13 kOa, 16 -17kOa, 20 - 22kOa and 36kO a). All 10 sera reacted to 
the protein at MW 20- 22 kOa, 2 sera with MW 11-13 kOa, 3 sera with 16-17kOa and 
6 sera with 36 kOa. This study has thus demonstrated that spores of 8ipolaris sp. 
contain allergenic components which may elicit IgE-mediated reactions. 

trophoresis (SDS-PAGE) and Im
munoblotting. 

MATERIALS AND METHODS 

Preparation of Bipo/aris sp. spore 
extract 

Bipo/aris sp. was cultured on 
synthetic (potato dextrose agar, 
Oxoid) with daily 9 hours of black 
light to stimulate sporu lation . Spo
rulat ing cult ures were harvested 
(spores and mycelia) using a custom 
made vacuum pump harvester and 
stored at -70°C until further use. 
Protein extract was prepared by 
homogenising the spores in 50 mM 

ammonium bicarbonate buffer (pH 
7.4) at a 1:10 (w / v) ratio. The 
homogenate was then rotated at 4°C 
overnight on a rotator and later 
centrifuged at 2,500 rpm for 20 
minutes at 4 °C. The supernatant 
was collected and filtered through 
What man ·qualitative no . I filters 
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and Iyophilised . The Iyophilised 

extract was reconstituted with dis

tilled water whenever needed and 

protein concentration was measured 

according to the method described 

by BraLil'ord 14 


Patient sera 

Sera were collected from 38 
randomly selected individuals (24 
atopics and 14 non-atopics) who 
had undergone skin prick tests with 
the Bipolaris spore extract. Table 1 
shows the skin prick test reactions 
and the atopic status of these indi
viduals. Their atopic status was 
evaluated based OJl their medical 
history and skin prick test reactions 
toward house dust mites and other 
common indoor allergens. Consent 
was obtained from each subject 
prior to skin prick and blood testing 

Florescence allergosorbent test 
(FAST) 

FAST was carried out according 

to the method described by Tsay 

anu Halpern. t5 Lyophilised Bipo

laris spore extract was dissolved in 

phosphate buffer (pH 7.5) and coated 

onto carbon activated wells at 100 

III per well overnight at 4°C at a 

concentration of 22.5 Ilg well-I. 

Sample wells were blocked in 200 III 

of phosphate buffer contall1l11g 

0 .5070 bovine serum albumin (BSA) 

for 45 minutes, contents aspirated, 

and allowed to dry overnight in a 

sealed container containing silica 

gel. Four microtitration wells coated 

with perennial ryegrass reference 

allergen are used as standards. Re

ference wells and sample wells were 

washed 3 times with 200 III of wash 

phosphate buffer (lgE FAST-Plus 

Test kit, BioWhittaker, Inc., USA). 

Fifty microlitres of calibrated peren

nial ryegrass speci fic IgE and indi

vidual sera were added to the re

ference wells and sample wells 

respectively and incubated for 2 

hours at room temperature. After 

washing with phosphate buffer (3 

times), 100 III of anti-human IgE 

conjugate were added and incubated 


Table 1. Skin prick test and FAST results. 

No. Atopic Skin Prick Test Reaction· IgE levels·· 

status Wheal size Erythema size Degree (IU/ml) 
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0.11 

0.11 
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0.10 
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0.78 
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• The wheal and erythema (diametre) sizes are given in millimetre and the 

reactions were classified according to the Paterson's classification for skin 

prick test reactions. 17 


In this classification, an erythema size of more than 3 mm is considered a 

positive reaction. The presence of a wheal (> 3 mm) is classified as a strong 

reaction . 


•• Specific IgE levels of above 0.35 IU.mr1 are classified as FAST class I 

positive levels. 
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for 2 hours at room temperature. 
After washing, 100 J.LI of 4-methyl
lumbelliferyl phosphate (in 2-amino
2-methyl propanol buffer at pH 9.5) 
were added and incubated at 3rc. 
Fluorescence was read after 20 
minutes using a Fluoro FAST Reader 
(BioWhittaker) and the specific IgE 
levels quantified relative to the 
standard curve. Peanut and cat 
epithelia coated wells along with 
their respective known positive and 
negative sera were used as controls 
in each experiment . 

Sodium dodecyl sulphate polyacry
lamide gel electrophoresis (SDS
PAGE) 

SDS-PAGE was performed 
using a 10-15070 separating gradient 
gel and 5070 stacking gel according 
to the method of Laemmli.16 Forty 
micrograms well-I of Bipo/aris spore 
extract was applied to each lane and 
the gel was electrophoresed at 200Y 
for 4 hours. Proteins were trans
ferred electrophoretically to a poly
vinyldifluoride (PYOF) membrane 
in a Tris-glycine transfer buffer 
(pH 8.3) overnight in the cold room 
(4°C) at 30Y . Total protein was 
detected by eit her staining the 
protein bound PYOF membrane 
in amido black or staining the pro
tein gel ill Coomassie blue. Immu
noblotting was carried out to the 
remaining part of the membrane. 

Immunoblotting 

After the electrophoretic trans
fer from gel onto a PYOF mem
brane, unreacted sites were blocked 
with 3070 bovine serum albumin 
(BSA) in Tris- buffered saline (TBS), 
pH 7.5 for I hour . The membrane 
was then washed thoroughly with 
TBS containing 0.05070 Tween 20 
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Fig. 1a. Skin prick w heal size vs specific sera-lgE levels. 
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Fig. 1b. Skin prick erythema size vs specific sera-lgE levels. 

SDS-PAGE and immunoblottingand TBS only (twice each) and cut while its specificity was 13/14 (0.93). 
into strips 2 cm wide according to (Sensitivity is defined as the propor Via SOS-PAGE, at least 28 

the protein transfered lanes. The tion of true positive persons who protein bands were separated from 
strips were incubated for 2 hours in are classified as positive by the test. the crude Bipo/aris extract with 

individual sera diluted I: 10 in TBS Specificity is defined as the propor molecular weights (MW) ranging 

containing 0 .5070 BSA. These strips tion of true negative persQns who from II kilodaltons (kOa) to 100 

were then washed and incubated are identified as such as the test). kDa (Fig. 2) . The staining pattern 

http:Laemmli.16
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97.4" 

66.2.. 
45.0" 

31.0.. 

21.5.. 
14.4" 

(a) (b) (c) (d) (e) (f) (g) (h) (i) 

Fig. 2 . 	 Bipolaris sp. total protein profile following SDS- PAGE and Coomassie 
blue staining, and its corresponding IgE binding components after 

immunoblolling (a) low range molecular weight marker; (b) Bipolaris 

sp. total protein profile follow ing SDS- PAGE and Comassie blue 
staining; (c) Bipolaris sp. total protein blot following electroblotting 

and Amido black staining; (d)-(g) immunoblots of Bipola ris sp. with 
skin prick positive sera showing the IgE binding pallerns of the 

spore protein; (h)- (i) immunoblots of Bipolaris sp. with a negative 

control. 
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Fig. 3. Frequency of IgE binding. 
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ill gels via Coomassie blue staining 
and Amido black staining of the 
for 2 hours at room temperature 
with horseradish peroxidase labelled 
anti-human IgE (diluted I :500 in 
TBS containing 0.5070 BSA) . Proteins 
were visualised using the modified 
chromogenic detection method of 
4-chloro-l-napthol and 3,3-diamino
benzidine. Ten positive sera (skin 
prick test, 3 +) and 5 negative sera 
were used in this study. [n addition, 
0.5070 BSA in TBS was also used as a 
negative "blank" control. 

RESULTS AND DISCUSSION 

Comparison of skin prick test and 
FAST 

The results of skin prick test 
on the 38 randomly selected indi
viduals (24 atopics and 14 non-ato
pics) are shown in Table 1. Nineteen 
of the twenty four atopic individuals 
reacted positively to an extract of 
Bipofaris sp. spores, while only five 
of the fourteen non-atopic indivi
duals were skin prick test positive. 

When FAST was carried out 
to quantify the Bipofaris-specific 
IgE levels in sera of these indivi
duals, 20/24 of these atopic indi
viduals were positive (ie 0.35 lUI 
ml) while 4/14 of non-atopic indi
viduals gave positive results . Results 
obtained by FAST were found to be 
comparable to the skin prick test 
results (r2 =0.60, p < 0.001 for igE 
levels vs wheal sizes, Fig. la; r2 = 
0.44, p < 0.00 I for IgE levels vs 
erythema sizes, Fig . I b). These sig
nificant correlation coefficients 
suggest that higher specific IgE 
levels in sera of these individuals 
would elicit stronger skin reactions. 
The results obtained also suggest 
that the skin prick test reactions are 
likely IgE-mediated and thus es
tablish that spores of Bipofaris sp. 
contain components which elicit al
lergic reactions in sensitized indivi
duals. 

Based on these preliminary 
data, the sensitivity of the FAST, 
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using the skin prick test as a standard 
describing the sensitized condition 
of an individual, was 23 /24 (0.96), 
transferred protein on a PYOF 
membrane revealed a similar profile. 
The most intensely stained protein 
band was at approximately 35-37 
kOa and that of the low molecular 
weigh ts (below 21.5 k Oa) . 

Preliminary immunoblotting 
with 10 positive sera revealed 4 Bi
polaris-specific IgE binding bands, 
at 11-13kOa, 16-17kOa, 20-22kOa 
and 36kOa (Fig. 2). The frequency 
of reaction of these bands are illus
trated in Fig. 3. The five negative 
sera, along with the BSA control, 
did not show any IgE binding acti
vity. The 20-22 kOa protein band 
was the most frequently recognized 
component (10/10, 100070) with 
moderately high staining intensity, 
while the 36 kOa protein band reacted 
in 6/ 10 (600,70) of the skin prick 
positive sera tested . The other two 
components reacted in 20-300,70 of 
the sera tested. 

This study has thus demons
trated that spores of Bipolaris sp. 
contain allergic components which 
may elicit IgE-mediated reactions. 
Preliminary screening of sera of 
Bipolaris-sensitive individuals re
vealed 4 JgE binding proteins with 
molecular weights of 11-13kOa, 
16-17kOa, 20-22kOa and 36kOa, 
with that of 20-22kOa likely being 
a major allergic component of the 
Bipolaris spores. 
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