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Genome amplification protocol.
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Genome amplification protocol.

x5 relative means

Protein produced increased
less than expected. Why?



Genome amplification protocol.

Protein produced increased
less than expected. Why?

x5 relative means

Expression of acr plateaus within 24h.
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Model of the acr operon.
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Simpler model: rp imaginary operon.

P(c), Constant Repression.
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Simpler model: rp imaginary operon.

P(c), Constant Upregulation.
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“The drivers underlying copy number alterations (CRAs) and

transcriptional subtypes are largely unknown, and an integrative
analysis (...) may provide a more comprehensive understanding on

the information flow from DNA to protein to phenotype.”

B. Zhang et al. Nature 513, 382 (2014,).
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Simpler model: rp imaginary operon. )
P pimaginary op P(c), Constant Upregulation.
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“Understanding the contributions of transcriptional versus epression Level (H[})

posttranscriptional control 1s not stmply a matter of academic
interest (...): variation of protein expression is poorly correlated with
mRNA abundance.”

J.J. Li, and M.D. Biggin. Science 347, 6226 (2015).



Simpler model: rp imaginary operon.
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Simpler model: rp imaginary operon.
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Square root law also applies to antibiograms...
... but it’s broken over time.



Summary

One of the genes encoded by the operon acr is a self-repressor.

When acr undergoes genomic amplification... so does the repressor.

Because of the above, increasing acr copy number does not result in
The proportional increase of acr protein (mainly AcrA and AcrB).

A square root law (diminishing returns) is able to explain and
predict the expected protein abundance....

But drugs make E. coli break the law: the effect of antibiotics, and the resulting
selection of mutants (more than just acr) breaks the square root law.
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