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Abstract

* To uncover the causes of drug
Interactions

« We found that drug interactions
highly robust to genetic perturbation

« Small molecule adjuvants targeting
these functions synthetically reshape
drug interactions In predictable ways.
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Materials

 Escherichia coli strains with kanamycin
resistance marker

 Low-copy-number plasmid (pUAG66)
 Antibiotics from Sigma-Aldrich
« Adjuvants
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Table 1. Antibiotics used in this study.

Mode of action
Abbreviation Drug (known target)

Materials

Ribosome 505
CHL

Concentration

CHL Chloramphenicol ~ Protein synthesis
(S0S ribosome
subunit)

Ribosome 30S
TET

Folic acid
synthesis

1 pg/ml

(partly unknown)
NIT

[Multiple mechanisms

CPR Ciprofloxacin DNA replication
(gyrase)

TMP

4 ng/ml

MEC Mecillinam Cell wall
(Penicillin
Binding Protein)

38 ng/ml

DNA replication
CPR

NIT Nitrofurantoin Multiple
mechanisms

This study = ﬁ

2 pg/ml

>

TET Tetracycline Protein synthesis
(30S ribosome
subunit)

150 ng/ml

TMP Trimethoprim Folic acid
synthesis (DHFR)

80 ng/ml
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Methods

V >A " ‘

Z L/

Plate containing 200ul medium.PRE: plates were shaken on a magnetic
shaker at 900 rpm for 20 s. Cultures were inoculated using a replicator
transferring ~0.2 pl from aovernight culture kept at -80° C with 15%
glycerol.The plates were incubated in an automated incubator (Liconic
Storex) kept at 30° C, > 95% humidity, and shaken at 720 rpm,for ~20h.
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Methods

« Growth rate measurements

« Two-drug response surfaces

» EXxpected growth rate in drug combinations
» Gene ontology enrichment analysis
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I\/I eth OdS'Growth rate measurements

* The growth rate in exponential phase was
quantified from the OD increase over time by a
linear fit of log(OD) in the range 0.022 < OD <
0.22

For the representation of two-dimensional response surfaces, we
used the optical density 12 h after inoculation instead of the growth
rate because this quantity was slightly more reproducible and
yielded smoother response surfaces; this representation does not
affect any of the conclusions on drug interaction changes
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M eth Od S'Two-drug response surfaces

3
- X 4ax
C = Cmax 7,

* C. Was the highest concentration used,

« x was linearly spaced from 0 to 1 with 8,
12, or 24 stepsdepending on the
experiment,

e a=1/3

=2

 Azwf

B

CHL (ug/mL)

NIT (ug/mL)
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rf{ﬂ} g'(a) gi(a) denote the growth rate of mutant i in the presence of drug A

[
5 {DJ g'(0) denote the growth rate of mutant i in the absence of drug A

WT s i I | i . _
r [:"_IE“:} — T (.{1) a' s —— effective concentration
| | _ . . . . .
# = ayq/a gi(a,b) = g(0)-ri(a)-ri(b) - IWT(ai, b.)
ﬁf — béff/b ) i : )
z_ _ W this equation formalizes the assumption that
Y = g(0)/8 the interaction coefficient is a universal invariant
WT _ M™Tab) and, for all mutants, is the same as in the WT at
VT (a,b) = wr—Sm—
’ rta)rt(b)

the effective drug concentrations.
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M eth OdS'Gene ontology enrichment analysis
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drug interactions highly robust to genetic perturbation

Results & Discussion
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Results & Discussion

A
~ drug interactions affect by rare genetic perturbation
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Results & Discussion

chloramphenicol-nitrofurantoin
suppression was weakened or
entirely removed in most mutants
affecting this interaction

>
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Measured over expected growth rate
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0.1

chloramphenicol-
trimethoprim antagonism
was often amplified to
suppression
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Results & Discussion
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Results & Discussion
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*Thank you
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