QSAR study of structurally unrelated substrates of MDR efflux pump VmrA from V. parahaemolyticus
Rudolf Kiralj and Méarcia Miguel Castro Ferreira. marcia@igm.unicamp.br, rudolf@igm.unicamp.br, http://lgta.igm.unicamp.br
Laboratério de Quimiometria Tedrica e Aplicada (LQTA), Instituto de Quimica, Universidade Estadual de Campinas, Campinas SP, 13084-971, Brazil

THE OBJECTIVES OF THIS WORK

1) V. parahaemolyticus, like other non-cholera Vibrio species, contaminates most marine animals in coastal waters, and causes frequently food poisoning (associated gastroenteritis), wound and soft tissue

infections, septicemia, and other infections. Among several thousand of infected persons worlwide per year,

there are over 10% cases with severe diseases that may end in death when

immunocompromized persons are infected. To get more insight into the multidrug resistance (MDR) mechanism of this microbe, particurarly VmrA efflux pump and its function, is one of the objectives;

2) To perform QSAR (Quantitative Structure-Activity Relationship) & chemometric study of structurally unrelated substrates of the VmrA, as extruded by E. coli strains: KAM32 and KAM32/pVCJ6 (with VmrA);

3) To rationalize the results of these studies in terms of molecular features that are responsible for elevated MDR of the VmrA to some of the drugs.

THE VmrA PUMP, ITS MULTIDRUG RESISTANCE (MDR) EFFLUX MECHANISM, AND ITS SUBSTRATES
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The descriptors were calculated by Titan, MOPAC and Chem3D
using optimized geometry, and from molecular formula
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interpretation of the MDR phenomenon.

absolute devintion of predicted from experimental actvity values.

PLS & PCR regression  statistics for modeling of the

both activities shows that there is no significant difference
between

the PLS and PCR models. The regression
fficients are in favour for pMIC(pVCJ6), whilst the errors
smaller for pMIC(KAM). The regression vectors agree

the correlation analysis (Table 2) and chemical

error for pMIC(KAM). The pMICA parameter shows correctly the
presence and absence of elevated multidrug resistance of VmrA
for 9 from 12 drugs (75%). All regression and other chemometric
analyses in this work were performed by using programs Piroutte
and Matlab on autoscalled data, and leave-one-out
crossvalidation
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The PLS plots for prediction of the two
activities: top - pMIC(pVCJ6); bottom —
PMIC(KAM)

EXPLORATORY ANALYSIS AND ELEVATED MDR EFFECT OF THE VmrA PUMP
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The pMICA-descriptor correlation plots that show which
molecular features are responsible for distinction of drugs to I
which VmrA has elevated multidrug resistance (1-4) or there is
no significant resistance (5-12). These molecular properties
account for the content of unsaturated bonds, ring and planar
fragments, aromatic and polar groups “
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The PCA scores (top) and loadings (bottom)
plots using the 5 descriptors from
regression modeling of pMIC(KAM). Two
classes of substrates can be observed: E —
more elongated, linear or chain-like species;
B — more branched, cyclic or spherical
species, as substrates of other pumps in E
coli KAM32. B species are in average better
substrates than E species. Better substrates
may be characterized by higher content of
hydrophobic groups, more negative HOMO
and smaller polarizability.



