
Fig. S6. 

Fig. S6. Postsynaptic voltage perturbation experiment: simulation of dendritic 

depolarization and quantification of experimental data. (A – C) Simulation of a 
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biophysically-detailed CA1 pyramidal cell model with realistic morphology and dendritic 

ion channel distributions (39) to estimate the effect of steady-state somatic 

depolarization on distal dendritic Vm. Three conditions are compared: a silent cell with 

uniform input weights (black), a silent cell with ~10 mV of steady-state depolarization 

induced by somatic current injection (purple), and a place cell receiving potentiated 

inputs at the peak of its place field (blue). Under conditions of somatic current injection, 

a combination of attenuated propagating depolarization and back-propagating action 

potentials amplifies local synaptic input by activating dendritic voltage-gated ion 

channels, resulting in a level of dendritic depolarization comparable to the place field 

condition. (A) Simulated Vm traces recorded from soma (left), distal apical oblique 

dendrite (center), and a distal apical dendritic spine (right). (B) Mean low-pass filtered 

Vm at simulated dendritic recording sites at varying distances from the soma. (C) Same 

as (B) for simulated recordings from dendritic spines. (D – F) Quantification of 

experimental ramp depolarizations induced by BTSP under conditions of somatic 

depolarization (Fig. 3). (D) Peak ramp amplitude (p < 0.015). (E) Ramp width (p > 

0.143). (F) Shift of ramp peak location relative to mean location of plateau onset (p > 

0.255). p-values reflect two-sided Mann-Whitney U tests. 

44

.CC-BY 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted February 5, 2020. ; https://doi.org/10.1101/2020.02.04.934182doi: bioRxiv preprint 

https://doi.org/10.1101/2020.02.04.934182
http://creativecommons.org/licenses/by/4.0/


Fig. S7. 

Fig. S7. Evidence for saturability of synaptic potentiation by BTSP. Peak Vm ramp 

amplitudes are not correlated with the total accumulated duration of plateau potentials 

across laps during plasticity induction, indicating a saturating nonlinearity. Shown are 

data from both silent cells in which de novo place fields were induced (light grey, n=25), 

and place cells in which a second plasticity induction translocated a pre-existing place 

field (dark grey, n=13). Explained variance (R2) and statistical significance (p < 0.05) 

reflect Pearson’s correlation and a 2-tailed null hypothesis test. 
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Fig. S8. 
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Fig. S8. Evaluation of bidirectional BTSP models with alternative CA3 input place 

field widths. (A – D) Additional model variants with alternative values of place field 

width for presynaptic CA3 place cell inputs were also evaluated for their capability to 

predict experimentally measured bidirectional changes in Vm ramp amplitude by BTSP. 

Plasticity rules were estimated by two-dimensional interpolation from model data (see 

Materials and Methods). (A – C) Model predictions from variants of the weight-

dependent model with 75 cm (A), 90 cm (B), or 105 cm (C) CA3 input place field widths. 

(D) Residual error of ramp depolarizations predicted by each model is averaged across 

spatial bins and cells.
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