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Many people use soy milk as an alterna-
tive to cow’s milk, or ground and
pressed soy beans as a replacement for
meat (1-3). To date, more than 15
(putative) soy allergens have been
described in the

Allergome
database
(http://www.al
lergome.org),
of which six

Birch pollinosis
patients (n = 6)
developed anaphy-
laxis after soy drink
have been consumption: is Gly
recognised by M 4 the causative

the WHO-IUIS allergen?

Allergen
Nomenclature
Subcommittee. Gly m 1 and Gly m 2
are relevant in patients with asthma
because of soy bean dust exposure,
while Gly m 5 (vicilin-like 7S) and

Gly m 6 (11S) have recently been
reported as food allergens associated
with severe allergic reactions to soy (4).
Mittag et al. observed a prevalence of
10% of soy allergy among patients sen-
sitised to birch pollen. This is presumed
to be caused by IgE cross-reactivity
between the major birch pollen allergen
Bet v 1 and its homologue in soy,

Gly m 4 (3). Recently, six patients with
birch pollinosis presented in our outpa-
tient clinics, who developed severe food

allergy upon first exposure to soy drinks
or soy desserts (brand: Alpro).

All patients developed a swollen
tongue, angioedema, urticaria,
rhino-conjunctivitis and/or hypotension
within 15-30 min after consumption
and were treated for their anaphylaxis
in the emergency department of our
hospital.

All patients had strong IgE responses
to birch pollen (specific IgE antibodies,
demonstrated with CAP system and
with skin-prick tests (SPT)), but tested
negative for soy with the exception of
one patient (#5).On the other hand, all
had a positive InmunoCAP (Phadia,
Uppsala, Sweden) for Gly m 4 (6.45,
7.44, 1.80, 1.05, 21.3 and 11.2 kU/I,
respectively), demonstrating insufficient
sensitivity of soy CAP and SPT for
detection of IgE against this allergen.
All six patients tested positive to several
other respiratory allergens and patient
1, 2 and 5 also reported oral allergy
symptoms with birch-related foods, such
as apple and hazelnut.

The demonstration of IgE antibodies
against rGly m 4 clearly pointed
towards the ‘classical concept’ of
Gly m 4-induced birch pollen—related
soy allergy. SDS/PAGE immunoblots of
soy drink (10% v/v in PBS/0.1%
Tween-20) and rGly m 4 were probed
with patient’s serum or rabbit anti-
rGly m 4 (Fig. 1). In the soy drink,
patients’ IgE recognised doublets
around 65 and 40 kDa and a strong
band at 20 kDa. These bands could cor-
respond to subunits of the two major
allergenic storage proteins (Gly m 5 and
Gly m 6). Despite the presence of IgE
antibodies against Gly m 4 as demon-
strated by rGly m 4 ImmunoCAP, IgE
reactivity to the corresponding 17-kDa
band could not be demonstrated on
immunoblot. Rabbit anti-Gly m 4 anti-
bodies did, however, bind weakly to a

band at 17 kDa, demonstrating that
Gly m 4 is present, but most likely at
insufficient level to be detected by serum
IgE antibodies. To investigate whether
any of the bands detected on soy drink
immunoblot was related to recognition
of Gly m 4, an immunoblot inhibition
with rBet v 1 was carried out. None of
the bands detected was affected, also
when birch pollen extract was used as
inhibitor. This indicates that birch pol-
len—independent soy sensitisation might
exist presumably for storage proteins
like Gly m 5/6.

Allergic reactions after digestion of
soy by birch pollen allergic patients
reported in literature, ranging from mild
to severe anaphylactic shock, have gen-
erally been attributed to Bet v 1-

Gly m 4 cross-reactivity (1, 3, 5, 6).
Also in those reports, specific IgE to soy
could not always be detected. On immu-
noblot, most serum samples with signifi-
cant IgE titres to rGly m 4 in CAP did
not show detectable IgE binding at

17 kDa but show strong binding to
various higher molecular mass bands,
i.e. similar to the observations in this
study. Based on this, Ballmer-Weber

et al. (1) concluded that Gly m 4 is
underrepresented in total protein
extracts of soybean. They therefore
recommended determining specific IgE
to rGly m 4 by ImmunoCAP in birch
pollen—sensitised patients suspected to
be allergic to soy. From their study, the
authors concluded that IgE antibodies
to Gly m 4 are linked to mild symp-
toms. Almost none of the patients with
anaphylaxis demonstrated Gly m 4-spe-
cific IgE. Based on this and our own
difficulties to unequivocally demonstrate
that there is IgE binding to Gly m 4 in
the products causing anaphylaxis, we
cannot conclude that anaphylaxis of our
patients is a result of Bet v 1-Gly m 4
cross-reactivity. Our immunoblot results
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Figure 1 Blot (A + B): 2.5 pg soy extract or 0.25 pg rGly m 4 per lane was incubated with: (A) 1 pl rabbit anti-Gly m 4 in 10 ml PBS/0.1%
TWEEN/0.5% Milk powder (PBS/T/E) or (B) 300 ul patients’ serum in 10 ml PBS/T/E. After washing, bound antibodies were detected with
either anti-rabbit antibodies-IRD800 or anti-hiIgE IRD800. Remark: blot A, lane 5, 54 kDa band is due to a-specific binding secondary

antibody.

suggest that perhaps IgE responses
against seed storage proteins are more
likely candidates to cause the observed
severe soy allergy. Therefore, it is
important to realise that the presence of
Bet v 1-Gly m 4 cross-reactivity does
not exclude the possibility of simulta-
neous direct sensitisation to soy aller-
gens.
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tance. The authors thank R. van Ree,
immunologist, for his critical appraisal
and useful comments (Academic
Medical Centre, Amsterdam, the
Netherlands).

*Dermatology Department B1-Q
Leiden University Medical Centre
PO Box 9600

2300 RC Leiden

The Netherlands

Tel.: +31 715262497

Fax: +31 715248106

E-mail: e.j.van_zuuren@lumc.nl

Accepted for publication 29 January 2010
Allergy 2010

© 2010 John Wiley & Sons A/S

DOI: 10.1111/5.1398-9995.2010.02357.x

References

1. Ballmer-Weber BK, Vieths S. Soy allergy in
perspective. Curr Opin Allergy Clin Immunol
2008;8:270-275.

2. Ballmer-Weber BK, Holzhauser T, Scibilia J,
Mittag D, Zisa G, Ortolani C et al. Clinical
characteristics of soybean allergy in Europe: a
double-blind, placebo-controlled food chal-
lenge study. J Allergy Clin Immunol
2007;119:1489-1496.

3. Mittag D, Vieths S, Vogel L, Becker WM,

Rihs HP, Helbling A et al. Soybean allergy in
patients allergic to birch pollen: clinical inves-
tigation and molecular characterization of
allergens. J Allergy Clin Immunol 2004;
113:148-154.

. Holzhauser T, Wackermann O, Ballmer-

Weber BK, Bindslev-Jensen C, Scibilia J,
Perono-Garoffo L et al. Soybean (Glycine
max) allergy in Europe: Gly m5 (beta-congly-
cinin) and Gly m6 (glycinin) are potential
diagnostic markers for severe allergic reac-
tions to soy. J Allergy Clin Immunol
2009;123:452-8.

. Klein-Tebbe J, Vogel L, Crowell DN, Haus-

tein UF, Vieths S. Severe oral allergy syn-
drome and anaphylactic reactions caused by a
Bet v-1-related PR-10 protein in soybean,
SAM?22. J Allergy Clin Immunol
2002;110:797-804.

6. Treudler R, Werner M, Thiery J, Kramer S,

Gebhardt C, Averbeck M et al. High risk of
immediate-type reactions to soy drinks in 50
patients with birch pollinosis. J Investig
Allergol Clin Immunol 2008;18:483-4.

© 2010 John Wiley & Sons A/S



