High-Throughput Screening of Small-Molecule Transport Through Pseudomonas aeruginosa’s OccK1 Protein
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To contribute to the antibiotic discovery, we have developed the ComputationalL
Antibiotic Screening Platform (CLASP) for high-throughput screening of potential drug
molecules through the porins embedded in the bacterial outer membrane. As a proof-
of-concept, we used CLASP to study three small molecules as controls and five
antibiotics through P. aeruginosa's OccK1 porin to obtain comprehensive
thermodynamic and kinetic data of antibiotic transport.

CLASP is designed to generate comprehensive thermodynamic and kinetic data of
antibiotic transport, which makes it a promising powerful technique for antibiotics
screening. CLASP Is advanced In other aspects as described below:

* Highly automated

« Supports all types of protein channels If their crystal structures are identified
* Applicable to multiple bacterial species

« Simple input files, high performance, real time monitoring

~ | ul  No scripting needed, user friendly
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Carbapenem Family Cephem Family Penicillin Family
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Meropenem Cefoxitin Cefoxatime Carbenicillin Temocillin

In our future work, CLASP will be applied to investigate five types of antibiotics,
ranging In family types, translocating through P. aeruginosa's OccK1 protein channel,
and the following is what we will consider:
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entering channel and after leaving channel

« Key amino acid residues observed from controls and compare to drug
molecule contacts

* Molecular orientations of drug molecules while moving through porin
channe
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