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Structural analysis of IMP-type metallo-beta-lactamase in complex with its
substrate
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The structures of IMP-6 and IMP-1 were revealed by X-ray crystallography.
Furthermore, we compared the flexibility of the flexible loop (L1), which is involved in substrate
binding, and the enzymatic parameter (Km) of IMP-type [ -lactamases whose structures have already
been solved. The results revealed that enzymes with higher L1 flexibility tended to have lower Km
for meropenem and higher substrate specificity.
In addition, we determined the structure of IMP-6 bound to meropenem and imipenem using molecular
dynamics simulations and analyzed the differences in interactions with substrates. As a result, we
found that substrates with a larger R2 side chain tend not to bind and release from enzyme which

have a small movement of L1 loop.
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IMP-6 IMP-1
Data collection

Space group P21212, P2:2:2;

a(Ad) 49.156 49.321

b (A) 78.340 78.332

c(A) 260.225 259.945
Resolution range? (A) 50.00-1.70 (1.79-1.70) 50.00-1.94 (2.06-1.94)
Observed reflections? 758783 (124620) 497008 (76149)
Unique reflections? 112203 (17827) 75269 (11934)
Compl eteness? (%) 100.0 (99.9) 99.8 (98.9)
Redundancy 2 6.76 (6.99) 6.60 (6.38)
Average I/c? 13.73 (2.46) 6.89 (1.05)
CCy2 0.997 (0.941) 0.993(0.937)
Rimerge (%) 0.069 (0.512) 0.124 (0.783)

Refinement

Resolution limit (A) 48.3-1.70 46.1-1.94
Rwork/ Rfree 0205/ 0238 0249/ 0292
No. of protein atoms 6756 6764
No. of water molecules 377 128
No. of zincions 8 8
RMSD

Bond length (A) 0.010 0.075

Bond angle (°) 1.569 1.43
Average B factor (A?)

Main-chain 375 53.0

Side-chain 43.8 59.8

Water molecules 39.0 449
Ramachandran plot statistics (%)

Most favored 96.5 95.7

Allowed 2.3 3.1

Outliers 12 1.2

aValues for the highest resolution shells are given in parentheses
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Protein DataBank
IMP  B- B 2 L1 B
B factor IMP-1 IMP-6 IMP-6 L1 IMP-1
2 IMP-6 IMP-1 B
3 IMP6 L1 3A IMP-1 3B
IMP B L1 (residues60-66) B (A? B factor
B factor (A?)
IMP-1 IMP-6 IMP-2 IMP-13 IMP-18
Loop region (x) 58.964 45.267 42.694 68.668 29.712
Other regions (y) 44.616 30.436 31.074 44.804 26.060
Ratio (x/y) 1.321 1.487 1.374 1.533 1.140
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