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This talk: effort to address

1) Constraining parameters from data (anatomy + physiology)?

2) Making sense of parameter space structure
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Small patch of layer 4Co

- 3 X 3 hypercols

- 1 layer

- ~36,000 cells

- Focus on ~7 parameters
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Parameters: a conundrum

Dynamics sensitive: 1-4% —
unrealistic response

Group Parameter | Meaning Value Bounds -
within L4 SEE E-to-E synaptic weight 0.024 &
st [-to-I synaptic weight 0.120 (
s&l I-to-E synaptic weight 0.0362 | (-1%, 3%)
Sk E-to-I synaptic weight 0.0176 | (-1%, 3%)
LGN to L4 golen lgn-to-E synaptic weight 0.048 | (-5%, 3%)
gilen lgn-to-I synaptic weight 0.096 (-6%, 9%)
phlen total # lgn spikes/s to E 80 Hz | (-7%, 4%)
pilen total # lgn spikes/s to I 80 Hz | (-9%, 11%)
L6 to L4 SHLO L6-to-E synaptic weight 0.008 | (-16%, 11%)
SILG L6-to-I synaptic weight 0.0058 | (-19%, 30%)
pELe total # L6 spikes/s to E 250 Hz | (-16%, 10%)
piLe total # L6 spikes/s to I 750 Hz | (-16%, 29%)
amb to L4 Samb ambient-to-E /T synaptic wt. | 0.01 (-8%, 6%)
plamb rate of ambient to E 500 Hz | (-7%, 5%)
plamb rate of ambient to I 500 Hz | (-10%, 27%)
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Yet: biological networks are robust
& CHSY could tune model by hand
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MF+v: data-informed mean field
(1) = — g (V1) = V) — & (O(1) —vF) — g/ (0)(v(t) — v')
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Geometry of cortical space:
slice by “inhibition planes”




Geometry of cortical space:
slice by “Inhibition planes”

0.1

0.12

0.14

0.18




Geometry of cortical space:
slice by “Inhibition planes”

SEI SIE
suppression index := SIE X o

- (roughly) governs firing rates

- level curves hyperbolic
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Geometry of viable manifold
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~codim-1 ® non-generic ® sensitivity + robustness

Xiao, KL, Young,
PLoS Computat Biol 2022



Increase Excitation
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Conclusions

1. MF+v: efficient & accurate surrogates

2. Inhibition planes — conceptualize cortical
viable parameters

Next
- V1 under drive; larger cortical circuits
- Why does MF work"?

- Future: multi-fidelity “biology-preserving” data
driven models?
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