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• The novel, first-in-class, triazaacenaphthylene 

bacterial topoisomerase type II inhibitor 

gepotidacin suppresses clinically relevant 

resistance development in Neisseria 

gonorrhoeae by well-balanced dual targeting 

of DNA gyrase and topoisomerase IV

• Our genetic findings reveal mutations in ParC 

D86N or GyrA A92T had minimal effect on 

gepotidacin susceptibility alone but led to 

resistance when in combination, thus 

supporting a well-balanced dual targeting 

antibacterial mechanism of action by 

gepotidacin in Neisseria gonorrhoeae

• This provides mechanistic insights for 

appropriate clinical dose selection of 

gepotidacin, with potential to reduce 

resistance development in subsets of

Neisseria gonorrhoeae clinical isolates

Gepotidacin (GEP) is a novel bacterial topoisomerase type II 

inhibitor with antibacterial activity against drug-resistant 

strains of Neisseria gonorrhoeae (NG), 1−4 and which  

exhibits a low frequency of in vitro resistance in NG4–6

In a Phase II trial,5 clinical resistance to GEP was observed 

in a fluoroquinolone-resistant strain of urogenital NG with a 

pre-existing ParC D86N mutation and an acquired GyrA 

A92T mutation. Both residues are important for GEP binding 

to topoisomerase IV and DNA gyrase

In this study, we determined the contributory roles of the 

above resistance alleles to the antibacterial activity of GEP 

to help overcome potential resistance development in clinical 

NG isolates
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Figure 1. Generation of isogenic GEP and CIP target mutants
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We isolated genomic DNA from NG cells, or generated PCR 

DNA carrying resistant alleles, and naturally transformed 

these into NG cells7 (Figure 1)

Table 1. Antibiotic susceptibility of isogenic NG strains

Minimum inhibitory concentration (MIC) of GEP and 

ciprofloxacin (CIP, a fluoroquinolone antibiotic) was 

determined against each isogenic strain by an agar dilution 

(AD) method according to Clinical and Laboratory Standards 

Institute8 and Centers for Disease Control and Prevention9

standards, and by a broth microdilution (BD) method6 using 

Fastidious broth (Remel) and a 48h endpoint, and showed 

good (all MICs ≤4-fold) correlation between both methods 

for the specific strains tested in this study

Overall, GyrA A92T and ParC D86N mutations did not 

confer a significant (all ≤4-fold) increase in GEP MIC alone, 

but gave ≥16-fold increases in GEP MIC when together 

Importantly, quinolone target mutations (GyrA S91F D95G 

and ParC D86N) together showed no significant effect on 

GEP MIC, but gave a >1000-fold increase in CIP MIC

As expected, GyrA A92T and ParC D86N mutations alone 

or together in a wt GyrA background had no significant 

effect on CIP susceptibility (Table 1)

The ParC D86N mutation is a potential risk marker for 

clinical resistance development in a subset of NG isolates. 

This has been further explored by pharmacokinetic and 

pharmacodynamic studies for informing GEP

dose selection to mitigate potential resistance development6
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NG strain

Mutation in MIC (µg/mL) Fold change from parents

GyrA ParC mtr
GEPOTIDACIN CIPROFLOXACIN GEPOTIDACIN CIPROFLOXACIN

AD BD AD BD AD BD AD BD

FA1090 

(parent)
wt wt wt 0.125 0.06 0.004 0.004 - - - -

FA1090-1 S91F D95G wt wt 0.125 0.06 0.25 0.5 1 1 64 128

FA1090-3
S91F A92T

D95G
wt wt 0.5 0.125 0.25 0.5 4 2 64 128

FA1090-2 S91F D95G D86N wt 0.25 0.125 4 4 2 2 1024 1024

FA1090-4
S91F A92T

D95G
D86N wt 16 8 2 4 128 128 512 1024

FA1090E

(parent)*
wt wt mtrR-79 0.5 0.25 0.008 0.004 - - - -

FA1090E-1 A92T wt mtrR-79 2 0.5 0.004 0.002 4 2 0.5 0.5

FA1090E-2 wt D86N mtrR-79 0.5 0.25 0.004 0.004 1 1 0.5 1

FA1090E-3 A92T D86N mtrR-79 8 4 0.004 0.002 16 16 0.5 0.5

NG Strain

Genotype

GyrA ParC mtr

FA1090 wt wt wt

NG58B S91F D95G D86N mtrR-79

NG58T
S91F A92T

D95G
D86N mtrR-79

Genetic transfer of 

resistant alleles to 

generate isogenic 

strains 

Recipient cell 

(FA1090)

(NG58T)

and selection with CIP or GEP

2x DCO:

low F

high R

1x DCO:

high F

low R

1x DCO

DCO, double crossover; F, frequency; FQ, fluoroquinolone; gDNA, genomic DNA; PCR, polymerase chain reaction; R, resistance

S91F

D95G

S91F
D95G
D86N

S91F
A92T
D95G

S91F A92T
D95G
D86N

mtrR-79

mtrR-79

D86N

mtrR-79
D86N
A92T

mtrR-79
A92T

gDNA donor
(GyrA A92T
ParC D86N)

1x DCO

PCR donor
A92T

All selection with GEP

Natural transformation

gDNA donor (NG58B) or

All selection with CIP

* GyrA S91F D95G

* GyrA A92T

ParC D86N

♦ mtrR-79 (efflux)

GEP, gepotidacin

CIP, ciprofloxacin (marketed FQ)

(FA1090E)
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