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as problem to be solved. We determined a crystal structure of a
complex of ArgRS from Pyrococcus horikoshii, IRNA*Eccy and ATP
analog with Recor = 0.215 (Rpee = 0.259) at 2.0 A resolution and could
give one solution for this problem using newly obtained structural
information about position of ATP. The experimental results show
that the ArgRS protein lacking the additional N-terminal domain
characteristic for ArgRS possesses sufficient catalytic activity in the
aminoacylation reaction for tRNA. Modeling of relative positions
of amino acid, Ade76 of tRNA and ATP on ArgRS was made to
find the suitable position to tRNA-assisted formation mechanism of
Arg-AMP. It was found that formation of hydrogen bond between
2’0OH of Ade76 of tRNA and O2 of carboxy group -C-O2H=01 of
arginine can be achieved in one conformation by rotation around C
a-C of carboxy group. In ATP-PPi exchange reaction at low pH,
reversible conversion between C=01 and C-O1-P« is controlled by
the formation of this hydrogen bond. On the other hand, at pHS.0,
experimental results in the deacylation reaction of Arg-tRNA is also
understood by mechanism that NH" of guanidium group -N"H=C-
(NH.): of Arg-tRNA donates a proton to C=02 of ester bond of Arg-
tRNA, resulting in carbonium C'-O2H. We discuss in detail these
mechanisms.
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a-Amino-¢-caprolactam (ACL) racemase (EC 5.1.1.15) is a 51
kDa enzyme that catalyzes the interconversion of L- and D-ACL.
Recently, amino acid amide racemizing activity was found in
ACL racemase [1], and the combined method of ACL racemase
with D-stereospecific amino acid amidase has been developed for
industrial D-amino acid production from D,L-amino acid amide [2].
To clarify the structute-function relationships of ACL racemase, the
crystal structures of the native and e-caprolactam complex of ACL
racemase were determined at 2.3 and 2.4 A resolutions, respectively.
ACL racemase belongs to the fold-type 1 group of PLP-dependent
enzyme [3]. The crystal structures of serine racemase which belongs
to fold-type 2 (PDB ID 1V71) and alanine racemase which belongs
to fold-type 3(1SFT) were already determined. However, the crystal
structure of fold-type 1 racemase has not been determined yet. If the
structure of ACL racemase can be determined, we can understand
the catalytic mechanism of racemase which belongs to fold-type 1
for the first time. The structure of ACL racemase is composed of
three segments; (1) an N-terminal segment, (2) a large, pyridoxal
phosphate (PLP) binding domain and (3) a C-terminal domain.
The C4 in PLP covalently bonded to the e-amino group of Lys267
forming the internal aldimine. From structural comparison with
racemase belongs to fold-type 2 and 3, Lys267 and Tyr137 of ACL
racemase may be candidates for two bases which are essential

for proceeding racemization. The functional significance of ACL
racemase will be discussed.
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FBPase (Fructose-1,6-bis-phosphatase) is a key enzyme in
gluconeogenesis. Together with its counterpart enzyme in glycolysis,
Phosphofructokinase, FBPase regulates glucose metabolism.
FBPase forms a tetramer that is allosterically inhibited by AMP. The
allosteric transition from the active R-state to the inactive T-state
was intensely investigated over the last 20 years both biochemically
and structurally and now serves as a textbook example for allosteric
regulation in proteins. However, structural knowledge on FBPase
stems almost exclusively from pig kidney/liver FBPase and thus may
be biased toward this organism. Muscle FBPase is reported to be
100-fold more sensitive to AMP inhibition than liver FBPase while
rodent liver FBPases are roughly 10-fold less sensitive to allosteric
inhibition than their human or pig counterparts. Do the textbooks
convey the correct picture of the allosteric transition? Or do they
purport a biased and, thus, misleading view of the pig special case? To
clarify this issue we determined several crystal structures of FBPase
liver and muscle isoforms from rat, mouse, and human.
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