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We performed crystallization and structural analysis of IMP-6
metallo-b-lactamase at a resolution of 0.183 nm. The overall structure of IMP-6 resembled that of
IMP-1. Major structural difference was found in the loop region (Glu60-Val66) involved in
substrate/inhibitor binding. The binding of meropenem to IMP-6 is stabilized by a hydrophobic
interaction between meropenem and the side chain of Trp64. In contrast, our simulation of imipenem
binding to the substrate-binding site of IMP-6 showed that steric hindrance between N16 on the R2
side chain of imipenem and NE1 of Trp64 is highly likely.

A Y180N mutant was developed using random mutagenesis by PCR. This mutant enzyme shows higher
meropenem-hydrolyzing activity and lower imipenem-hydrolyzing activity compared to those of IMP-6.
The amino acid substitution appears to increase flexibility of the loop between the N-terminal and
C-terminal domains owing to disruption of pi-stacking interactions.
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Data collection
Space group P2:2:2;

a(A) 49.146

b (A) 78.434

c(A) 260.431
Resolution range?® (A) 43.4-1.83 (1.94-1.83)
Observed reflections? 577380 (87704)
Unique reflections? 170746 (27407)
Completeness? (%) 98.9 (98.4)
Redundancy @ 3.38 (3.20)
Averagel/(]2 7.94 (1.22)
CCu2 0.993 (0.910)
Rmerge® P (%) 0.094 (0.572)
Refinement
Resolution limit (A) 43.4-1.83
Ruork® / Riree 0.246/ 0.297
No. of protein atoms 6679
No of water molecules 112
No of zincions 8
RMSD
Bond length (A) 0.008
Bond angle (°) 1.533
Average B-factor (A?)

Main-chain 42.8

Side-chain 48.4

Water molecules 355
Ramachandran plot statistics (%)

Most favored 93.8

Allowed 45

Outliers 1.7

aValues for the highest resolution shells are given in parentheses.

bRmerge = il (1K1 )i-<I (MKl s [l (hKI).

“Rwork = 2(FobS'Fcalc)/z(lzob's,)-

YRiree: Crystallographic R-factor based on 5% of the data withheld from
the refinement for cross-validation.
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