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Neural coding as a Circuit Converges
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Expanding structure of neural circuits
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Visualising neural activity:
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Expand-Converge structure of neural circuits
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V2x2sc MBON Odor Responses
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?Same neuron - different response?

Are we recording a different cell each time?
Does intracellular recording perturb the cell?
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Ca?* imaging in a single MBON

MB-V4 (axonal arbor)
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V2X2sc MBON Still Variable
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Cross-fly variability of MBON odor tuning
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Cross-fly variability - a feature of deeper layers
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Experience-dependent plasticity?

If variability is the result of experience-dependent plasticity

Prediction: A pair of identical neurons in the same animal should
be more correlated than across different animals.

V2a2sc neuron



Similar MBON tuning in both hemispheres
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How does variability arise?

| .Variability inherited from KCs
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How does variability arise?
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KC population responses are
consistent across flies

KC axon bundle
MB a2 region

Fly 1

Fly 2

Fly 3

Normalized response
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Pearson’s correlation coefficient

Within fly  Across flies  Withinfly  Across flies
V2a2sc V2aua2sc KC KC

MBON variability is not
inherited from the KCs



How does variability arise?

Hypothesis |: Variability inherited from KCs | Hypothesis 2: Variable KC-MBON connectivity
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How does variability arise?

Hypothesis 2: Variable KC-MBON connectivity
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How does variability arise?

Hypothesis 2: Variable KC-MBON connectivity

Dendrite structures
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Expect very high connectivity




All-to-one connectivity or selective?



All-to-one connectivity or selective?

Paired intracellular recordings from o/f3 KCs and V2x2sc
to determine KC-MBON connectivity levels
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Functional connectivity between o/
KC & V2x2sc

V2a2sc postsynaptic potential
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Functional connection rate is low
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How does variability arise?

Hypothesis 2: Variable KC-MBON connectivity
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How does variability arise?
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MBON variability lost in rutabaga mutants
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Cross-Individual variability: a plastic process
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*Variable across individual flies - Consistent within one fly
*Not inherited from KCs - Selective KC-MBON connections

* Active process of diversification - requires rutabaga

MBON tuning curves shaped by plasticity
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Population coding in KCs




Population coding in KCs
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Population coding in KCs
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Population coding in KCs
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Normalized response
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Population representations of odors
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Poor representation of odor identity in MBONs
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Reshaping odor representations in MBONs
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Reshaping odor representations in MBONs
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Push-Pull Transformation in MBONs
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