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OccK1 Protein

To contribute to the antibiotic discovery, we have developed the ComputationaL

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.
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The Stages of Drug Development

Pseudomonas aeruginosa Membrane

Antimicrobial resistance has become a global concern, 

which threatens at least millions of people each year in 

the U.S. and costs billions of dollars to treat antibiotic 

resistant infections. As antimicrobial resistance to all 

known antibiotics continues to rise, there is an urgent 

need to accelerate the drug-discovery pipeline.

Pseudomonas aeruginosa is one of the Gram-

negative bacterial species that demonstrates intrinsic 

resistance to antibiotics due to their highly impermeable 

outer membrane and size-selective channels or porins.
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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

• No scripting needed, user friendly
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Molecular Structure

Molecular Weight
(g/mol)

174.20 75.07 146.14

Charge +1 0 -1

Number of Beads 3 1 2

Barrier Height 
(kJ/mol-1)

7.75 12.60 12.76

The translocation profiles show a barrier in 

the pore center. These controls provide a 

baseline of what to expect when running the 

same simulation with OccK1 and larger, more 

complex drug molecules

The contact map can be used to interpret the 

interactions of the molecule and amino acid 

residues present in the porin channel of 

OccK1.
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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:

• The size of the coarse-grained drug molecules

• The constriction region of the OccK1 protein channel

• Convergence of the Potential Mean Force Profile to a value of zero before 

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 

channel


