Collaboration

We are glad to cooperate with HKUST on modeling the hypothetical behavior of bcr

gene if driven by a lac or T7 promoter. bcr is a membrane protein that actively

pumps out a variety of substrates from the cell, notably being antibiotics such as

tetracycline and kanamycin. Hence, expression of bcr leads to antibiotic resistance.

The collaboration was made because of the similarity between halorhodopsin and

bcr - both are active cell membrane transporters, and our familiarity with such

scenario.

Modeling results
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Assumptions

» Steady-state approximation: bacteria were already transformed with the
plac+bcr construct and are undergoing or have undergone the exponential
phase, before exposing to the antibiotics.

» The inclusion of plac does not alter the metabolism in any other ways except
expression of bcr.

» The addition of IPTG does not affect the bacteria in any other ways except
inducing plac.

Major insights and highlights from modeling results

»  Only a small amount of IPTG is required to induce the bcr to the extent where
the bacteria shows antibiotic resistance similar to that seen in the wild type.
However, further increase In IPTG has a much weaker effect on the strength of
antibiotic resistance. This is probably due to the toxicity of antibiotics other than

their main mode of action, at higher concentrations.
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