
Three-dimensional structure of SPI-2 protein by means NMR 

spectroscopy. 

Ursula Nowicka
1,2

, Barbara Kłudkiewich
2
, Danuta Płochocka

2
, Krystyna Grzelak

2
, and Igor 

Zhukov
2
 

1
Department of Chemistry, Warsaw University, 02-093, ul. Pastera, 1, Warszawa. 

2
Institute of Biochemistry and Biophysics, Polish Academy of Sciences, 02-106, Pawińskiego 

5a, Warszawa. 

 

 Serine proteinase inhibitors are widespread in animals and plants. They are divided 

into 11 structural families. Recently, the single domain Kazal-type small basic SPI (silk 

proteinase inhibitor) was identified in the silk of the waxmoth Galeria mellonella [1]. This 

SPI protein consisting only 36 amino acid residues [1] and function of defense against 

microbial pathogens has been postulated [2]. The spatial structure of the Kazal-type inhibitors 

is extremely stable in different conditions due to highly conserved three disulfide bonds. The 

SPI protein differs from the other Kazal-type inhibitors – only four cysteines are exist in 

sequence which created two disulfide bridges. 

 Here we presented high resolution three-dimension structure for three recombinant 

variants of SPI protein expressed in Pichia pastoris with three additional residues 

(GluAlaAla) on N-termini and His-tag on C-termini. The three-dimensional structures for 

recombinant SPI proteins were solved with X-ray comparable resolution near 2 A on base 

NMR data. Obtained structures demonstrated characteristic Kazal-type domain organization 

comprises 3 β–strands and short α–helix. The some displacements in 3D structures are 

located around active site (P1 position, mutation site) and could describe different activities 

of the SPI mutants against specific serine proteinases – trypsin and subtilisine. The obtained 

structures were used to build realistic model of complex SPI with trypsin and understanding 

detail mechanism of protein – protein interactions. The results of this work will be used for 

further developing of new types inhibitors for specific serine proteases. 
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