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Abstract

Two crystal forms of lysinal derivatives of Achromobacter
protease I have been obtained. The first, modified by
benzyloxycarbonyl-Val-lysinal crystallizes in the monoclinic
space group P2, with unit-cell dimensions of a = 39.6,
b=712, c=45.6A and B =984". The second, modified
by benzyloxycarbonyl-Leu-Leu-lysinal crystallizes in the
orthorhombic space group /222 (or /2,2,2;) with unit-cell
dimensions of a = 98.7, b = 102.2 and ¢ = 55.8 A. The space
groups and the unit-cell dimensions of the present two lysinal
derivatives are different to those of the protease and TLCK-
modified one. The space group of the protease is P1 with cell
dimensions a = 39.53, b =40.34, c =43.92A, « = 114.81,
B =113.75 and y = 74.00° and that of the TLCK-modified
one is also.Pl with cell dimensions of a = 37.30, b = 42.74,
c=48.02A, « =120.10, B =112.81 and y = 68.54°. Dif-
fraction to 1.9 A resolution for the Val-lysinal modified crystal
and to 2.2 A resolution for the Leu-Leu-lysinal modified
crystal has been observed using a rotating-anode X-ray
generator. Full structure determinations of these lysinal-
modified protease crystals may lead to an understanding of the
molecular basis of enzyme-substrate interactions in the
catalytic process of this protease.

1. Introduction

Achromobacter protease I (API, E.C. 3.4.21.50) is one of the
serine proteases produced by Achromobacter Ilyticus M497-1
(Masaki, Nakamura, Isono & Soejima, 1978; Masaki,
Fujihashi, Nakamura & Soejima, 1981). The protease
specifically hydrolyzes the peptide bonds at the carboxyl
side of lysine residues. In addition to the strict substrate
specificity for the lysyl bond, API has several unique
properties such as a relatively higher protease activity, a
wide pH optimum ranging from 8.5 to 10.7 and structural
stability against denaturation with 0.1% sodium dodecyl
sulfate and 4 M urea (Masaki, Tanabe, Nakamura & Soejima,
1981). Because of these special properties, API has been an
effective tool for the peptide fragmentation in protein
sequence analysis.

API consists of a single chain of 268 amino-acid residues
with three disulfide bonds (Tsunasawa, Masaki, Hirose,
Soejima & Sakiyama, 1989) and shows low sequence
homology (approximately 10%) with other serine proteases.
The catalytic triad of serine proteases has been assigned to
Ser194, His57 and Asp113 based on a comparison of primary
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structures. Furthermore, subsite-mapping experiments using
synthetic peptide substrates revealed the presence of three
subsites, S1, S2 and S3 at the N-terminal side of the scissile
peptide bond. These residues have been tentatively assigned to
His210, Gly211 and Gly212, respectively (Sakiyama, et al.,
1990).

We have determined the crystal structure of API and its
derivative alkylated by Na-tosyl-lysine chloromethyl ketone
(Kitagawa et al., 1996) and their coordinates have been
deposited in Protein Data Bank (Bernstein et al., 1977).%
These structural studies of API and its derivatives have
provided the first view of the active site and the basic
proteolytic mechanism of this protease.

Several lysinal derivatives with the C-terminal aldehyde
group were synthesized and their inhibition against API was
tested (Masaki, Tanaka, Tsunasawa, Sakiyama & Soejima,
1992). Since lysinal derivatives selectively bind to the
hydroxyl group of Ser194 in the active site (Serl95 for
chymotrypsin numbering), the lysinal-modified API may be a
practical model for enzyme/substrate interaction in the
enzymatic reaction. Among the lysinal derivatives, benzyl-
oxycarbonyl(Z)-Val-lysinal and Z-Leu-Leu-lysinal are rela-
tively more potent inhibitor against API (Masaki et al., 1992).
In this paper, we describe the crystallization and preliminary
X-ray diffraction analysis of API modified by two lysinal
derivatives, Z-Val-lysinal and Z-Leu-Leu-lysinal, which
crystal forms are different from the ones we have already
obtained in the native API and the TLCK-modified one.

2. Materials and methods

API was purified as described previously (Masaki et al.,
1981). Purified API was stored at 277K and concentrated to
approximately 20 mg ml~! using Centricon 10 tubes (Amicon)
before crystallization.

Z-Val-lysinal and Z-Leu-Leu-lysinal were synthesized as
described previously (Masaki et al., 1992).

3. Crystallization and preliminary X-ray characterization
of API modified by Z-Val-lysinal

Z-Val-lysinal was dissolved in a small amount of 100 mM
Tris-HC] pH8.0 buffer solution. API modified by Z-Val-
lysinal was prepared by mixing the Z-Val-lysinal solution into

+ Atomic coordinates and structure factors have been deposited with
the Protein Data Bank, Brookhaven National Laboratory (Reference:
1ARB, 1ARC, R1ARBSF, R1ARCSF). Free copies may be obtained
through The Managing Editor, International Union of Crystal-
lography, S Abbey Square, Chester CH1 2HU, England (Reference:
GR0617).
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replacement techniques. The X-ray studies on lysinal modified
API crystals will play a vital role in developing a full
understanding of the enzyme/substrates structures especially
of the transition tetrahedral intermediate and will enable
comparison to be made with the serine protease super family.
Z-Leu-Leu-lysinal is one amino acid longer than Z-Val-
lysinal, so the correlation between the subsite interaction and
the inhibition ability may be also clarified after the full
structure determination of these lysinal modified API’s.
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