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What is the stringent response?

« Ubiquitous bacterial signalling mechanism required for survival
under conditions

* Characterised by of the alarmones (pp)pGpp
o pGpp,ppGpp,and pppGpp

* Controlled by enzymes of the

Ribosomal RNA _,‘ Translation

l transcription
Amino
acid stress and/or Sporulation initiation

GTP —P‘COdY mediated — t BCAA synthesis

repression Metabolism adaptation
> A Purine
biosynthesis
(pp)pGpp

Antibiotic and/or CeII division
stress
t Increased antibiotic

tolerance + resistance




Why care about the stringent
response and AMR?

» Big picture:
o Clinical to antibiotics 1s emerging
ofthe pathway may help with eventual
treatment

* More immportantly:
o Huge gap in knowledge!
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Generating mutants
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Generating mutants
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Not possible 1S
a functional (pp)pGpp

Likely not possible synthetase

ArelCQA
\ ArelQA

ArelCQAis

* Has no (pp)pGpp
* Has no stringent response



Amino acid starvation activates RelA
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Amino acid starvation activates RelA
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 Minimal media: 11 essential amino acids at lowest concentration
for growth

Karasawa efal, 1995, Microbiology

mutants display a
~15hr lag n
compared to WT in
complete media

Minimal media causes a
survivable growth defect

in WT

Are/lCQAmutants cannot
grow in minimal media

Allmy experiments are performed in the
Whitley A35 Anaerobic Workstation!
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Antibiotic persistance

* Cases are risingrapidly in the UK
from 2020 to 2024

/

1

hange 12-month compared to baseline

is first line antibiotic %J
o 20-30% ofcases recur

(UK Health Security
Agency)

 Antibiotic persistance

o Ability for a of bacteria to survive through
antibiotic treatment, with n



OD600

Response to vancomycin
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* Strains grow normally for ~1hr post vancomycin treatment, then lyse

« CQA takes slightly longer to halt growth
o But overall quite
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