
Three-Dimensional Modelling of Honeybee Venom Allergenic 
Proteases: Relation to Allergenicity
Dessislava Georgievaa, Kerstin Greunkeb, Raghuvir K. Arnic, 
and Christian Betzela,*
a Institute of Biochemistry and Molecular Biology, University of Hamburg, 

Laboratory of Structural Biology of Infection and Infl ammation, c/o DESY, 
Notkestrasse 85, Build. 22a, D-22603 Hamburg, Germany. Fax: +49 40 8998 4747. 
E-mail: Christian.Betzel@uni-hamburg.de

b Protein Ligand Structural (PLS)-Design GmbH, Eichenstrasse 42, Hamburg, Germany
c Department of Physics, IBILCE/UNESP, Cristóvão Colombo 2265, CEP 15054-000, 

São José do Rio Preto, SP, Brazil

* Author for correspondence and reprint requests

Z. Naturforsch. 66 c, 305 – 312 (2011); received July 23, 2010/March 14, 2011

Api SI and Api SII are serine proteases of the honeybee venom containing allergenic 
determinants. Each protease consists of two structural modules: an N-terminal CUB (Api 
SI) or a clip domain (Api SII) and a C-terminal serine protease-like (SPL) domain. Both 
domains are connected with a linker peptide. The knowledge about the structure and func-
tion of Api SI and Api SII is limited mainly to their amino acid sequences. We constructed 
3-D models of the two proteases using their amino acid sequences and crystallographic co-
ordinates of related proteins. The models of the SPL domains were built using the structure 
of the prophenoloxidase-activating factor (PPAF)-II as a template. For modelling of the 
Api SI CUB domain the coordinates of porcine spermadhesin PSP-I were used. The models 
revealed the catalytic and substrate-binding sites and the negatively charged residue respon-
sible for the trypsin-like activity. IgE-binding and antigenic sites in the two allergens were 
predicted using the models and programs based on the structure of known epitopes. Api SI 
and Api SII show structural and functional similarity to the members of the PPAF-II family. 
Most probably, they are part of the defence system of Apis mellifera.
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