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Summary
PatchView is a Python package for visualizing and analyzing multi channel patch-clamp (multi-
patch) data (Neher & Sakmann, 1992), including intrinsic membrane properties and firing pat-
tern analysis (Komendantov et al., 2019; McKinney et al., 2022), mini-event analysis(Clements
& Bekkers, 1997), synaptic connection detection (Jiang et al., 2015), morphological analysis
(Palacios et al., 2022) and more.

PatchView integrates multiple open-source tools and provides an intuitive graphic user interface
(GUI) for navigating through the data files and analyses pipeline. It is aimed to enable users
to perform most analysis quickly for the data collected in a typical patch-clamp experiment
without managing a Python environment or writing any Python scripts.

Please refer to the full documentation and the source code for detailed information.

Statement of Need
Research purpose

PatchView was designed to be used by neuroscientists for handling electrophysiology data
recorded from cells in alive tissues (such as brain slice or cultured cells) in patch-clamp
experiments. The target audience is anyone working with patch-clamp data, with or without
programming skills.

Problems solved

Main functionalities of PatchView:

• Importing both Heka data and Axon Instruments data. Exporting to Python pickle file
or NWB (Neurodata Without Borders) file format (Rübel et al., 2022).

• Visualizing single and multiple traces with zoom, pan operations.
• Automatically sorting experiments data according to predefined labels.
• Performing analysis on intrinsic membrane properties, action potential detection, firing

pattern analysis (Figure 1).
• Synaptic connection analysis (Figure 3).
• Mini-event analysis (Figure 2).
• Visualizing and quantification of neuron’s morphological reconstruction from Neurolucida

Compares to other commonly-used packages

Commercial software such as Patchmaster, Clampfit provide rich functions for handling this
type of data. However, the former only supports Heka data, while the latter only support Axon
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Instruments data. PatchView supports both .dat (from Heka) and .abf format (from Axon
Instruments). To facilitate data sharing, PatchView could export imported data as NWB file.

Stimfit(Guzman et al., 2014) is a well-known python package for dealing with pre/post
synaptic events in single channel. Compared to Stimfit, PatchView also provides more
intuitive user interface (Figure 2) and more native support for Heka dat file. For instance,
most of the time, a Heka dat file may host data recorded in multiple experiments from a single
cell. These experiments may need to be analyzed with different pipelines. PatchView leverages
the labels (those are usually predefined by experimenters for each protocols) associated with
each experiment to automatically sort data into its corresponding category. Sorted data can
be directly submitted to downstream pipeline, such as mini-event analysis.

In addition to that, other software mentioned above does not support analysis for data recorded
from multiple channels simultaneously. PatchView supports multi-channel analysis, such as
synaptic connection analysis (Figure 3).

Figures

Figure 1: PatchView graphic user interface. Top left: file browsers. Middle left: experiments data inner
trial selection. Right: multiple plots during a typical analysis). The toolbar is seen on the far right edge
of the interface.
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Figure 2: PatchView mini-event analysis GUI. Top left: large-scale view of the trace. The top yellow
line is the original trace. The bottom white trace is a deconvolved trace with separate threshold (red
horizontal line). Top right: currently selected event. Bottom left: parameters panel. Bottom right: table
for detected events’ detailed quantification.

Figure 3: PatchView synaptic connection analysis GUI. Middle left: data series browser. It lists series
recorded in a set of synaptic connection experiments from a group of neurons simultaneously recorded
in the same slice. Top right: the left plot shows averaged traces of stimuli invoked responses. titles
show the channel names of pre and post neurons. The right plot is a graph representation of detected
connections. Bottom right panel: quantification of detected connections: including peak voltage, peak
height, peak delay, trial consistency.

Hu, & Jiang. (2022). PatchView: A Python Package for Patch-clamp Data Analysis and Visualization. Journal of Open Source Software, 7(78),
4706. https://doi.org/10.21105/joss.04706.

3

https://doi.org/10.21105/joss.04706


Acknowledgements
We acknowledge open-source packages (please see the documentation for the detailed list)
that are used in PatchView. We would like to thank lab members in Dr. Xiaolong Jiang’s lab
for their feedback in using PatchView for their data analysis. The work is supported by the
grants R01 MH122169 and R01 MH120404 (to XJ) from the National Institutes of Health.

We thank JOSS editor and reviewers for their very useful comments and suggestions during
the JOSS review process.

References
Clements, J., & Bekkers, J. (1997). Detection of spontaneous synaptic events with an

optimally scaled template. Biophysical Journal, 73(1), 220–229. https://doi.org/10.1016/
S0006-3495(97)78062-7

Guzman, S. J., Schlögl, A., & Schmidt-Hieber, C. (2014). Stimfit: Quantifying electrophysio-
logical data with python. Frontiers in Neuroinformatics, 8, 16. https://doi.org/10.3389/
fninf.2014.00016

Jiang, X., Shen, S., Cadwell, C. R., Berens, P., Sinz, F., Ecker, A. S., Patel, S., & Tolias, A.
S. (2015). Principles of connectivity among morphologically defined cell types in adult
neocortex. Science, 350(6264), aac9462. https://doi.org/10.1126/science.aac9462

Komendantov, A. O., Venkadesh, S., Rees, C. L., Wheeler, D. W., Hamilton, D. J., & Ascoli, G.
A. (2019). Quantitative firing pattern phenotyping of hippocampal neuron types. Scientific
Reports, 9(1), 1–17. https://doi.org/10.1038/s41598-019-52611-w

McKinney, A., Hu, M., Hoskins, A., Mohammadyar, A., Naeem, N., Jing, J., Patel, S. S.,
Sheth, B. R., & Jiang, X. (2022). Cellular and circuit organization of the locus coeruleus
of adult mice. bioRxiv. https://doi.org/10.1101/2022.03.01.481656

Neher, E., & Sakmann, B. (1992). The patch clamp technique. Scientific American, 266(3),
44–51. https://doi.org/10.1038/scientificamerican0392-44

Palacios, J., lidakanari, Zisis, E., MikeG, Coste, B., asanin-epfl, Vanherpe, L., jdcourcol,
Arnaudon, A., Berchet, A., haleepfl, Getta, P., Povolotsky, A. V., Sato, A., alex4200,
bbpgithubaudit, Amsalem, O., & tomdele. (2022). BlueBrain/NeuroM: v3.2.0 (Version
v3.2.0) [Computer software]. Zenodo. https://doi.org/10.5281/zenodo.6524037

Rübel, O., Tritt, A., Ly, R., Dichter, B. K., Ghosh, S., Niu, L., Soltesz, I., Svoboda, K.,
Frank, L., & Bouchard, K. E. (2022). The neurodata without borders ecosystem for
neurophysiological data science. bioRxiv. https://doi.org/10.1101/2021.03.13.435173

Hu, & Jiang. (2022). PatchView: A Python Package for Patch-clamp Data Analysis and Visualization. Journal of Open Source Software, 7(78),
4706. https://doi.org/10.21105/joss.04706.

4

(https://patchview-doc.readthedocs.io/en/latest/)
https://doi.org/10.1016/S0006-3495(97)78062-7
https://doi.org/10.1016/S0006-3495(97)78062-7
https://doi.org/10.3389/fninf.2014.00016
https://doi.org/10.3389/fninf.2014.00016
https://doi.org/10.1126/science.aac9462
https://doi.org/10.1038/s41598-019-52611-w
https://doi.org/10.1101/2022.03.01.481656
https://doi.org/10.1038/scientificamerican0392-44
https://doi.org/10.5281/zenodo.6524037
https://doi.org/10.1101/2021.03.13.435173
https://doi.org/10.21105/joss.04706

	Summary
	Statement of Need
	Figures
	Acknowledgements
	References

