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Focus on ....Peanut Allergens

Peanut allergy affects 1% of the population and is associated with the most fatal food-
related anaphylactic reactions ™. While many types of food allergies are outgrown,
peanut allergy tends to develop early in life and persists in 80% of affected individuals
through adult life .

Sensitization to peanut occurs to a number of peanut allergens and mono-sensitization
to a single peanut allergen is relatively rare ©.

Eleven peanut allergens are recognized by the WHO/IUIS Allergen Nomenclature
subcommittee (www.allergen.org):

Ara h 1 is a member of the 7/8 globulins (vicilins) of seed storage proteins that
belong to the cupin superfamily ©.

Ara h 2, Ara h 6 and Ara h 7 are members of the 2S albumins (conglutin) that
belong to the prolamin superfamily ©.

Ara h 3 and Ara h 4 are considered the same allergens and are members of the
11S globulins (legumins/glycinins) that belong to the cupin superfamily ©.

Ara h 5 is a profilin and Ara h 8 a Bet v 1 homologue, which is of relevance for
peanut-allergic patients with birch pollen allergy ©.

Ara h 9 is a lipid transfer protein (LTP) and an important allergen in peanut
allergic patients from the Mediterranean region. In this area, a strong association
between sensitization to peanut and peach lipid transfer protein was observed with high
cross-reactivity between Prup 3 and Arah 9 () ® ©),

The clinical relevance of the oleosins Ara h 10 and 11 is still under investigation.

Peanut allergy has diverse clinical and immunological patterns in different geographical
areas around the world. American patients frequently have antibodies to Arah 1, Ara h
2 and Ara h 3 (56.7-90%) while Spanish patients recognize these three allergens less
frequently (16-42%) and are more often sensitized to Ara h 9, most likely as a result of
sensitization to Pru p 3 (19 &1113),

A body of evidence suggests that IgE responses to Ara h 2 may be a useful marker for
predicting peanut allergy, however additional allergenic components, such as Arah 9,
may be necessary 9.
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The crystal structures of peanut allergens Ara h 1 and Ara h 2 have recently been

solved.

Fig.1: Ara h 1 trimer. Chruszcz et al, 2011

The major allergen Ara h 1 is a 64 kD protein
that comprises 12-16% of the total peanut
protein. Chruszcz et al showed that the crystal
structure of the Ara h 1 core (residues 170-
586) has a bicupin fold, which consists of two
core (3-barrels, each associated with a loop
domain of a-helices, very similar to the
reported structure of other vicilins (Fig.1).
While natural Ara h 1 forms higher molecular
weight aggregates in solution, in its crystalline
state, the core region of Ara h 1 forms trimeric

assemblies @2,

The crystal structure of major peanut allergen Ara h 2 was determined by Mueller et al.

The structure is a five-helix bundle held together by four di-sulfide bonds “©. It is similar

to other prolamin family members, particularly Ara h 6, which shares 59% sequence

identity (Fig.2). Ara h 2 and Ara h 6 have similar immunoreactivity in chimeric IgE ELISA

and are considered the most potent peanut
allergens accounting for the majority of
effector activity in peanut extracts 1718 (19:20)
For use in molecular diagnostics the
combined results of IgE reactivity to Ara h 2
and Ara h 6 yielded the highest diagnostic
sensitivity and specificity for detecting
clinically evident peanut allergy in a French

patient cohort 2,

Fig. 2: Superposition of Ara h 2 (green) and Ara h 6 (cyan). Mueller et al, 2011

Sabina Wiinschmann, PhD, Head of Allergen Manufacturing, R&D
INDOOR Biotechnologies Inc., 1216 Harris Street, Charlottesville, VA 22903
Phone (434) 984-2304, e-mail: sabina@inbio.com



INDOOR &

biotechnologies Sabina Wiinschmann, PhD  April, 2013

References

(1) Bock SA, Munoz-Furlong A, Sampson HA. Further fatalities caused by anaphylactic
reactions to food, 2001-2006. J Allergy Clin Immunol 2007; 119(4):1016-8.

(2) Sicherer SH, Munoz-Furlong A, Sampson HA. Prevalence of peanut and tree nut allergy
in the United States determined by means of a random digit dial telephone survey: a 5-year follow-up
study. J Allergy Clin Immunol 2003; 112(6):1203-7.

(3) Shreffler WG, Beyer K, Chu TH, Burks AW, Sampson HA. Microarray immunoassay:
association of clinical history, in vitro IgE function, and heterogeneity of allergenic peanut epitopes. J
Allergy Clin Immunol 2004; 113(4):776-82.

(4) Radauer C, Bublin M, Wagner S, Mari A, Breiteneder H. Allergens are distributed into
few protein families and possess a restricted number of biochemical functions. J Allergy Clin Immunol
2008; 121(4):847-52.

(5) Kleber-Janke T, Crameri R, Appenzeller U, Schlaak M, Becker WM. Selective cloning of
peanut allergens, including profilin and 2S albumins, by phage display technology. Int Arch Allergy
Immunol 1999; 119(4):265-74.

(6) Mittag D, Akkerdaas J, Ballmer-Weber BK, Vogel L, Wensing M, Becker WM et al. Ara h
8, a Bet v 1-homologous allergen from peanut, is a major allergen in patients with combined birch pollen
and peanut allergy. J Allergy Clin Immunol 2004; 114(6):1410-7.

(7) Lauer |, Dueringer N, Pokoj S, Rehm S, Zoccatelli G, Reese G et al. The non-specific lipid
transfer protein, Ara h 9, is an important allergen in peanut. Clin Exp Allergy 2009; 39(9):1427-37.

(8) KrauseS, Reese G, Randow S, Zennaro D, Quaratino D, Palazzo P et al. Lipid transfer
protein (Ara h 9) as a new peanut allergen relevant for a Mediterranean allergic population. J Allergy Clin
Immunol 2009; 124(4):771-8.

(9) Javaloyes G, Goikoetxea MJ, Garcia N, |, Sanz ML, Blanca M, Scheurer S et al.
Performance of different in vitro techniques in the molecular diagnosis of peanut allergy. J Investig
Allergol Clin Immunol 2012; 22(7):508-13.

(10) Vereda A, van HM, Ahlstedt S, Ibanez MD, Cuesta-Herranz J, van OJ et al. Peanut allergy:
Clinical and immunologic differences among patients from 3 different geographic regions. J Allergy Clin
Immunol 2011; 127(3):603-7.

(11) Nicolaou N, Poorafshar M, Murray C, Simpson A, Winell H, Kerry G et al. Allergy or
tolerance in children sensitized to peanut: prevalence and differentiation using component-resolved
diagnostics. J Allergy Clin Immunol 2010; 125(1):191-7.

(12) Codreanu F, Collignon O, Roitel O, Thouvenot B, Sauvage C, Vilain AC et al. A novel
immunoassay using recombinant allergens simplifies peanut allergy diagnosis. Int Arch Allergy Immunol
2011; 154(3):216-26.

Sabina Wiinschmann, PhD, Head of Allergen Manufacturing, R&D

INDOOR Biotechnologies Inc., 1216 Harris Street, Charlottesville, VA 22903
Phone (434) 984-2304, e-mail: sabina@inbio.com



INDOOR &

biotechnologies Sabina Wiinschmann, PhD  April, 2013

(13) Lauer |, Dueringer N, Pokoj S, Rehm S, Zoccatelli G, Reese G et al. The non-specific lipid
transfer protein, Ara h 9, is an important allergen in peanut. Clin Exp Allergy 2009; 39(9):1427-37.

(14) Nicolaou N, Custovic A. Molecular diagnosis of peanut and legume allergy. Curr Opin
Allergy Clin Immunol 2011; 11(3):222-8.

(15) Chruszcz M, Maleki SJ, Majorek KA, Demas M, Bublin M, Solberg R et al. Structural and
immunologic characterization of Ara h 1, a major peanut allergen. J Biol Chem 2011; 286(45):39318-27.

(16) Mueller GA, Gosavi RA, Pomes A, Wunschmann S, Moon AF, London RE et al. Ara h 2:
crystal structure and IgE binding distinguish two subpopulations of peanut allergic patients by epitope
diversity. Allergy 2011; 66(7):878-85.

(17) Audrey Koid, Robert Hamilton, Ronald van Ree Serge Versteeg Stephen Dreskin Martin
Chapman and Sabina Wuenschmann. Purified Natural Ara h 6: An Important Marker for IgE Responses to
Peanut. Journal of Immunology 188, 177.15. 2012.

(18) Porterfield HS, Murray KS, Schlichting DG, Chen X, Hansen KC, Duncan MW et al.
Effector activity of peanut allergens: a critical role for Ara h 2, Ara h 6, and their variants. Clin Exp Allergy
2009; 39(7):1099-108.

(19) Chen X, Zhuang Y, Wang Q, Moutsoglou D, Ruiz G, Yen SE et al. Analysis of the effector
activity of Ara h 2 and Ara h 6 by selective depletion from a crude peanut extract. J Immunol Methods
2011; 372(1-2):65-70.

(20) Chen X, Wang Q, EI-Mezayen R, Zhuang Y, Dreskin SC. Ara h 2 and Ara h 6 Have Similar
Allergenic Activity and Are Substantially Redundant. Int Arch Allergy Immunol 2012; 160(3):251-8.

Sabina Wiinschmann, PhD, Head of Allergen Manufacturing, R&D
INDOOR Biotechnologies Inc., 1216 Harris Street, Charlottesville, VA 22903
Phone (434) 984-2304, e-mail: sabina@inbio.com



