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Germs develop new Germs change or destroy Germs restrict access

cell processes that the antibiotics with by changing the
avoid using the enzymes, proteins that entryways or limiting
antibiotic’s target. break down the drug. the number of

entryways.

Bacteria are one
step ahead!

e The CDC reports that each
year in the U.S. at least 2
million people get an
antibiotic-resistant
infection.

* Discovery of new antibiotics
has slowed significantly.

* Acquired and Phenotypic
resistance render drugs
ineffective.

Germs change the antibiotic’s target so Germs get rid of antibiotics
the drug can no longer fit and do its job. using pumps.

Medlife, 2019 CDC, 2019



* The initial bacterial density determines MIC
of drug required to kill the population

* Observed in nearly all bacteria and

w antibiotics
Effect: a
mechanism by

* It can spur additional resistance
mechanisms

* There’s only so much drug you can give a
person before it becomes toxic
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Metabolic rate and bacterial density influence antibiotic efficacy
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Growth efficiency Inoculum effect
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Our Central and cell density determine |E

* For a given environment where |E occurs,
increasing growth efficiency will reduce IE

| * Interactions between growth, metabolism,

Hypothesis:




Experimental approach — Measuring |IE
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Experimental approach — measuring growth
Effi Ci e n Cy Extract growth curve
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Growth efficiency of glucose determines IE (AMIC)
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* Grown in 0.04% glucose, so
= 0.0084 % g the only difference is the
<100 knockout gene

* Reduced metabolism =

increased resistance (higher
0.00

MIC overall)
WT  cydB  gltA

£ Coli Strains * As growth efficiency

increases, the strength of |IE
(AMIC) decreases

Increasing growth efficiency

decreases |E




R2=0.94 Linear regression
p < 0.0001
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* Changingcarbon sources/metabolites alters growth efficiency
* Lowest growth efficiency for glucose = increased IE
e Uracil abolishes IE
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Growth efficiency determines IE for many

growth environments
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with metabolic adjuvants i 0002 1
. i O
increased growth efficiency, S2 | '
which reduced AMIC for three < | ¢
antibiotic classes. (* indicates 1 L
AMIC is no different than zero).

Growth efficiency (AATP/Au)



What do these results mean in

the greater context of antibiotic
resistance?

* Growth efficiency can determine the
strength of the inoculum effect

* Relationship between growth rate and
metabolism that depends upon the food
source

* Co-administering a metabolite as an
adjuvant along with antibiotics could reduce
or eliminate inoculum effect

* Extend the usefulness of existing drugs

e Testing in animal models

WhatCulture, 2016
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