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Can we use electricity to control bacteria?

— just like the way neural functions
can be controlled using electricity...
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How can we induce membrane potential?

Exogenous electrical pulse should be able to open
voltage-gated ion channels.
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AIM:
Elucidate the input-output relation of

bacterial electrical signalling.
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QUESTION:
Do proliferation capacities affect the input-

output relation of electrical signaling?
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An experimental setup that enables monitoring the
cellular response to exogenous electrical stimuli.
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Experimental design
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An exogenous electrical stimulus causes
hyperpolarization in bacterial cells.
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Proliferative cell
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UV irradiated cells depolarize to the same electrical stimulus.
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UV irradiated cells depolarize to the same electrical stimulus.
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How does an identical electrical stimulus lead 5 ...
to responses in apparent opposite directions? > |
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FitzHugh-Nagumo (FHN) neuron model
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FitzHugh-Nagumo (FHN) bacteria model

dv,, 1 dl,
—— = kx((Vm + Vino) — a(Vip + Vo) + W)+ —

dt dt
dW dl,,
o _((vm -+ mGt}] +ﬁ = W:‘ =

dt dt

Vm . membrane potential
W . recovery variable
I : electrical stimulus

Vm.0 . basal level membrane potential

kx . degree of transmembrane
potassium gradient
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Response dynamics depends on the resting membrane potential.
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Antibiotics, ethanol and CCCP all make
cells to respond with depolarization.
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How do bacteria respond to electrical signal input?
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Response dynamics to exogeneous electrical stimulus as an
indicator of intracellular proliferative state.
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Detecting proliferative bacteria
Is an important task in industries
as well as medical sector.




Is it possible to differentiate different species using

our approach?
— Yes! We can combine it with microbiology
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Quick, easy and
sensible detection
system for bacteria
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Electrode chip for BEE

- Rapid vitality assay.

- Biophysical investigation

- Antibiotics susceptibility test

- Test of new anti-bacterial treatments
. and more?

Fast
Robust
Easy
Portable
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