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Abstract  Proteinase inhibitors are widely distributed in many living organisms and play crucial roles in many biological
processes particularly in regulating the proteinase activity spatially and temporally. However The Kazal family of serine protease
inhibitors is one of the most important and extensively studied protease inhibitor families. This type of protease inhibitor normally
consists of one or several domains. Every domain has a highly conserved sequence structure and molecular conformation. It is
found that contact residues are hyper variable which are responsible for the interaction of inhibitors and proteinases. Most of
them are in the solvent exposed loop. But P1 residue is the key active site of the interaction between inhibitor and enzyme . The
types of the amino acid at P1 site likely play an important role in causing different inhibitory activity. The substitutions at the
contact residues cause significant effects on the association constant. By using the Laskowski algorithm the Ki values of a Kazal
domain against six serine proteinases can be predicted from the domain’ s sequence alone. At present there are many Kazal
proteinase inhibitors found in the organisms which show important biological functions. This article gives a comprehensive review

of the newer developments in the characters and the interaction of the Kazal-type inhibitors.
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Table 1 The connection between the domain’ s numbers

1 Kazal

P1

P1 residue of the Kazal-type proteinase inhibitors and
the inhibitory proteinases

NCBI Protein o Number of
. . . Inhibitory .
Species Protein accession . Kazal-type P1 residue
protemases .
number domains
Rhodnius prolixus Thrombin inhibitor rhodniin Q06684 Thrombin 2 His Gly
Hirudo medicinalis Leech derived tryptase inhibitor P80424 Trypsin chymotrypsin 1 Lys
Homo sapiens Trypsin inhibitor precursor P00995 trypsin 1 Lys
Phytophthora infestans EPI1 AAT00500 Subtilsin A 2 Asp Asp
Galleria mellonella Silk proteinase inhibitor 2 AAK48526 Proteinase K Subtilisin 1 Thr
DipetalogasterMaximus dipetalogastin precursor 096790 Thrombin Trypsin Plasmin 6 Arg Arg Lys
Penaeus monodon SPIPm2 AAP92779 Trypsin Subtilisin Chymotrypsin 5 Thr Ala Glu Lys Glu
Anemonia sulcata Elastase inhibitor P16895 Elastase 1 Met
Phyllomedu sasauvagii PSKP-1 P83578 Serum prolyl endopeptidase 1 Pro
P1 P1
Pl Lu 1 ” 22
“ " P1 3.3 Domain shuffling
_ 6
P1 Lys Arg Gebhard PSKP-1  P1
P1 P2 Pro Pfam
Pro Tyr Phe Leu Met 6 Kazal »
P1 Ala Ser Pro &
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DN236893 kazal
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