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(see chemical structure in
Figure 4) (Figure 3b)
[Biochemistry 39(15), 4288-4298 (2000)]
IMP-2
[Biol. Pharm. Bull.
38(1), 96-101 (2015)] IMP-1 citrate
D120E citrate

citrate
Figure

Figure 2. The superimposed complex
structures of IMP-1 and D120E with citrate.
Molecule B of each citric complex is only
depicted. Zinc(ll) ions are represented as
spheres. Citrate and Trp64 in IMP-1 and
D120E are shown as magenta and yellow
sticks, respectively. The figure was prepared
with the PyMol software
(http://pymol.sourceforgen.net/).

Figure 3. Comparison of the molecular
surfaces of (a) IMP-1-citrate complex and
(b) IMP-1-mercaptocarboxylate inhibitor
complex (PDB accession code: 1DD6).
Citrate and a mercaptocarboxylate inhibitor
are omitted from the active site. Zn(ll)
atoms are shown as spheres. The figure was
prepared with MolFeat software (FiatLux
Corporation).
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Figure 4. Chemical  structure  of
mercapotocarboxylate inhibitor,
2-[5-(1-tetrazolylmethyl)thien-3-yl]-N-[2-(m

ercaptomethyl)-4-(phenylbutyryl-glycine)]
[Biochemistry 39(15), 4288-4298 (2000)].
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citrate  zZn(ll)

Table 1. Zinc(Il)-ligand distances (A) of
IMP-1 and D120E in complexed with citrate

IMP-1 D120E

Zn(ID-ligand

distancea

Znl His1l16NE2 2.0 2.1
His118ND1 2.1 2.1
His196NE2 2.0 2.1
Glu1200E1 2.0
OB1 2.1 2.1
(citrate
carboxylate)

Zn2  Aspl1200D2 2.0
Glu1200E2 2.1
Cys221SG 2.5 2.6
His263NE2 2.0 2.0
OH 2.1 1.8
(citrate hydroxyl)
0OA1l 2.3 2.2
(citrate
carboxylate)
OB1 2.6 2.4
(citrate
carboxylate)

Znl  7Zn2 3.6 3.7

aThe distances of Zn(I-ligand (A) for the
citrate complexes of IMP-1 and D120E are
quoted for molecules B. The average
ligand-Zn(ID-ligand angles for molecule B
in the citrate complexes of IMP-1 are 109°
for Znl and 89° for Zn2, whereas those for
molecule B in the citrate complexes of
D120E are 95° for Zn1 and 89° for Zn2.

citrate C00~
(Lys221
Ans223)
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citrate

Lassaux VIM-4 citrate

[1.9 , Antimicrob.
Agents Chenmother. 55(3), 1248-1255
(2011)] VIM-4  IMP-1
D120E apB/Ba
IMP-1 29
Zn(1D)[zZn1  Zn2]
Znl  Zn2 tetrahedral
octahedral (Figure6) IMP-1
citrate (Figure
5a)

Figure 5. Active sites of (a) IMP-1 and (b)
D120E in complex with citric acid. Molecule B
of each citrate complex is only depicted. Zn(I1)
atoms are shown as orange spheres. His116,
His118, His196, Lys 224, Asn233, His263,
Asp120, and Cys221 residues and citrate are
represented as sticks. The figure was

prepared with PyMol software
(http://pymol.sourceforgen.net/).
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Tyr67, Arg228 Asn233
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VIM-2
[J. Med. Chem. 50,
6647-6653 (2007)] VIM-2
[Garcia-Saez et al. J. Mol. Biol. 375,
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221 His
VIM-4  His221 IMP-1  D120E
Lys221
citrate COO"
VIM-4  Asn233
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VIM-4 and (b) IMP-1 (complexed with
citrate. Zn(I) atoms are shown as spheres.

The figure was prepared with PyMol
software (http:/pymol.sourceforgen.net/).
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