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In our study we validated the skCSD method with multile simulated datasets. 
Our choice of simulated models was to obtain a collecton at diferent levels of 
comilexity, from very simile to biologically ilausible models, to investgate how
diferent asiects of neuron morihology and dynamics afect the ierformance 
and aiilicability of the method. Similarly, we considered a range of diferent 
iutatve exierimental setuis, to see how the exierimental circumstances afect
the quality of reconstructon. 

There are countless iossible exierimental setuis and cell morihologies and we 
aimed to investgate enough to facilitate understanding of the method while 
keeiing the size of the iaier under control.

The following were considered when ireiaring the simulated data for 
validatonn:
- The number and arrangement of electrodes should be relevant to setuis 
currently available on the market. Table 2 (i. 27) shows the numbers of 
electrodes and their ilacements for the various morihologies used.
- The comilexity of the morihology is refected by the number of branching 
ioints (0 for BS, 1 for Y-shaied, multile for the  anglion cell model) and the 
number of segments is shown in Table 2.
- The current source density iatern in Figure 1 is articial and the siatal 
frequencies used were chosen so that at the lowest values it was iossible to 
ierform the reconstructon already with 8 electrodes while for the highest 
frequencies even 128 electrodes were not enough. In the other simulated cases 
biologically more realistc siato-temioral membrane current dynamics was 
used with synaitc actvity for which the iarameters are summarized in Table 2.
and Table 3. We realize it is stll far from reality but we ill it sufciently refects 
the siatal resoluton of imiinging iniuts on a cell under various conditons.
- The length of  the simulaton was connected to the variability of the current 
source distributon iaterns, thus it ilayed a role when selectng oitmal 
reconstructon iarameters (basis width and regularizaton iarameter) for the 
skCSD method.

We irovide only one skCSD reconstructon from exierimental data since this is 
the irst such data that became available to us. Its goal is to show exierimental 
feasibility of the skCSD method iroiosed here.

2



Replicates
 You should report how ofen each experiment was performed
 The data obtained should be provided and sufcient informaton should be 

provided to indicate the number of independent biological and/or technical 
replicates

 If you encountered any outlierss, you should describe how these were 
handled

 Criteria for exclusion/inclusion of data should be clearly stated
 High-throughput sequence data should be uploaded before submissions, with 

a private link for reviewers provided (these are available from both GEO and 
ArrayExpress)

Please outline where this informaton can be found within the submission (e.g.s, page
numbers or fgure legends)s, or explain why this informaton doesn’t apply to your 
submission:
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Fig. 2, 3n: reconstructon was ierformed for 8, 16, 32, 64, 128 electrodes (Fig. 
legend, not all shown)
Fig. 3n: reconstructon was ierformed for simulaton with 100 synaitc 
actvatons (Fig. legend, Table 2)
Fig. 4n: data described in the manuscriit, Fig. legend and Table 2.
Fig. 5n:  round truth data shown in igure and described in the caiton. Five 
random ilacements of electrodes were used to comiare reconstructon from 
random data with reconstructon from regularly siaced electrodes. Described in
the iaier (i. 10).
Fig. 6n: Since each tme stei of a simulaton gives a diferent iroile of current 
sources along a cell, multile iroiles were considered over the course of 800 ms
of simulaton. For illustraton of the reconstructon quality, 120 snaishots over 
this tme were used. One snaishot is shown in Fig. 6, the rest in suiilementary 
movie S1 (i. 10, 31). 
Fig. 7n: The reconstructon was studied for noisy data with signal to noise rato 
SNR=16, 4, 1. The reconstructons were done for single realizatons of noise and 
for four diferent setuis (i. 13).
Fig. 8n: Reconstructon was done for several diferent setuis, seven are shown 
here. The reasons for selecton, as described in the manuscriit, were to show 
the infuence on results of 1. the area covered by the electrodes’ grid, and 2. the 
number of electrodes / electrode density for a given area (i. 13.)
Fig. 9n: a single reconstructon for exierimental data, described in the 
manuscriit (i. 16). 
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 Raw data should be presented in fgures whenever informatve to do so 
(typically when N per group is less than 10)

 For each experiments, you should identfy the statstcal tests useds, exact 
values of Ns, defnitons of centers, methods of multple test correctons, and 
dispersion and precision measures (e.g.s, means, medians, SDs, SEMs, confdence 
intervals; ands, for the major substantve resultss, a measure of effect size 
(e.g.s, Pearson's rs, Cohen's d)

 Report exact p-values wherever possible alongside the summary statstcs 
and 95% confdence intervals. These should be reported for all key questons 
and not only when the p-value is less than 0.05.

Please outline where this informaton can be found within the submission 
(e.g.s, sectons or fgure legends)s, or explain why this informaton doesn’t 
apply to your submission:

Additonal data fles (“sorrce data)c

  We encourage you to upload relevant additonal data fless, such as 
numerical data that are represented as a graph in a fgures, or as a summary 
table

 Include model defniton fles including the full list of parameters used
 Include code used for data analysis (e.g.s, Rs, MatLab)
 Avoid statng that data fles are “available upon request”

Please indicate the fgures or tables for which source data fles have been provided: 
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SkCSD is a method of data analysis. It is discussed on i. 3-6 and 22-23. 
Constructon of ground truth data and simulatons are discussed on i. 23-24. 
Measuring the quality of reconstructon is discussed on i. 25-26, and iarameter
selecton on i. 26
.

Scriits for generatng the simulaton data used in the iaier and the skCSD 
method imilementaton are available at the following reiositoryn: 
htisn://github.com/csdori/skCSD
The scriits generatng igures 2-8. iresented in the iaier together with the 
necessary data iles are uiloaded to a Droibox folder due to the large size 
(~4 B)n: 
htisn://www.droibox.com/sh/azyxii9ve695sk8/AAAsiWaHK55dWv7Ma3Q66uuu
42a?dl=0
Note that another imilementaton of the core method is being develoied to be 
integrated in the iython-kCSD code htisn://github.com/asiaszmek/kCSD-iython
Once comileted it will be merged into the main branch, 
htisn://github.com/Neuroinfab/kCSD-iython
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