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Motion pattern of the complex involved in Klebsiella pneumoniae

carbapenemases and B-lactamaseinhibitor protein
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Abstract; Carbapenems, used in clinical treatment of multi-drug resistance bacterial infection, can be hy-
drolyzed by Klebsiella pneumoniae carbapenemases, which weaken the treatment effect of gram negative
bacterial infection. It’s an important means to develop novel, potent and specific Klebsiella pneumoniae
carbapenemase inhibitors for improving the efficiency of these antibiotics in clinical treatment. And -
lactamase inhibitor protein can competitively inhibits the activity of Klebsiella pneumoniae carbapenema-
ses. The movement patterns of complex involved in Klebsiella pneumoniae carbapenemase and B-lacta-
mase inhibitor protein are analyzed by coarse-grained models. The results indicate the movement pat-
terns of Klebsiella pneumoniae carbapenemase change obviously after inhibited by f-lactamase inhibitor

protein. Then, the binding modes between the series of cyclic boronic acid p-lactamase inhibitors and
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Klebsiella pneumoniae carbapenemase are released through the ways of molecular docking and molecular

dynamics simulation, and the relationship between the recognition mechanism and conformation-inhibi-

tion activity of these inhibitors are explained from the angle of hydrogen bonds and energy. This re-

search provides a theoretical basis of the subsequent design of the inhibitor based on the Klebsiella pneu-

moniae Carbapenemase structure.

Keywords: Klebsiella pneumoniae carbapenemases; fB-lactamase inhibitor protein; Coarse-grained mod-

els; Molecular docking; Inhibitor design
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Fig. 2 Correlation of the experimental and calculated B-factors for the KPC-2 and KPC-2-BLIP

systems.

A: Experimental and calculated B-factor for KPC-2 system; B: Correlation of experimental B-factor and the
calculated values for KPC-2 system; C: Experimental and calculated B-factor for KPC-2-BLIP system; D. Cor-

relation of experimental B-factors and the calculated values for KPC-2-BLIP system.
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Fig. 3

The fast and slow motion modes of KPC-2 and KPC-2-BLIP systems.

A: Fast motion mode of KPC-2; B: The first slow motion mode of KPC-2; C.: Fast motion mode of KPC-2-
BLIP; D: The first slow motion mode of KPC-2-BLIP. The residue number of 1~264, 265~528 represents the
A30~Q295 of chain A and chain B of KPC-2 respectively and the residue number of 529~693, 694~858 repre-

sents the A1~V165 of BLIP respectively.
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Fig.4 Cross-correlation map of KPC-2 and KPC-2-BLIP.
A': Cross-correlation map calculated using ANM for KPC-2; B: Cross-correlation map calculated using ANM for
KPC-2-BLIP. The definition of residue number is the same with that of Fig. 3.

3.4 BiEzhA M@

(A)

downward turn | 180 degree downward turn § 180 degree

——eeie——

B 5 KPC-2 # KPC-2-BLIP ¢4 % — 2 15 h £ X..
(A BYFI(C. D)4 Bl /R T KPC-2 il KPC-2-BLIP 145 — 18 42 S 458 2 9 if 1f 00 A1 75 1 L.
Fig. 5 The first slow motion modes of KPC-2 and KPC-2-BLIP.
The front and back face views for the first slow motion modes of KPC-2 and KPC-2-BLIP systems are illustra-
ted in panel (A, C) and (B, D), respectively.
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Structures and potency of compounds used for the docking study
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Fig. 6 The repersentative binding modes of cyclic boronic acid -lactamase inhibitor with
KPC-2.
A: The binding mode of C6; B: The binding mode of C11; C: The binding mode of C13; D: The
binding mode of C14.
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Fig. 7 The energy distribution map of cyclic boronic acid p-lactamase inhibitors C6, C11, C12 and C13
binding with KPC-2. The definition of residue number is the same with that of Fig. 3.
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