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Neuroanatomy is key for understanding
the brain, but software to analyse the data
are often single purpose, for one model
species and suffer from lack of support
following publication. We have established
the BrainGlobe Initiative - an international,
distributed team of users and developers
working towards the goal of creating
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neuroscience relies on many animal model Mouse Brain Atlas
species. The BrainGlobe toolkit is therefore
not built around a specific brain atlas but
rather a generalised atlas framework (the
BrainGlobe Atlas API) which is regularly

updated with new brain atlases from multiple

Perens et al. (2021)
“An Optimized
Mouse Brain Atlas for
Automated Mapping
and Quantification

of Neuronal Activity
Using iDISCO+

and Light Sheet
Fluorescence

£, Young, D. M. et al. (2021)
Constructing and optimizing

SpeCIeS. Micros_,copy" ) 3D atlases from 2D data with
Neuromfprmatlcs 19, application to the developing
433, doi.org/10.1007/ Fiederling, F. et al. (2021) “Tools for efficient analysis of Kenney, J. W. et al. (2021) “A 3D adult zebrafish mouse brain eLife 10:e61408.
i ) $12021-020-09490-8 - ; brain atlas (AZBA) for the digital age” eLif doi.org/10.7554/eLife.61408
a . neurons in a 3D reference atlas of whole mouse spinal rain atlas or the digital age” eLite oi.org/10. feLife.
Claudi, F., Petrucco, L., Tyson, A. L. et al. (2020) “BrainGlobe Atlas API: a common Chon et al. (2019) “Enhanced and unified anatomical cord” Cell Reports Methods 1(5) 10074, doi.org/1OF.)1016/j. 10:€69988, doi.org/10.7554/elife.69988

interface for neuroanatomical atlases” Journal of Open Source Software, v5(54),

labeling for a common mouse brain atlas” Nature
2668, doi.org/10.21105/joss.02668 g y ' -

Communications 10, 5067 doi.org/10.1038/s41467- Atlas contributed by
w9-13057-w / \Johanna Perens

crmeth.2021.100074

\Atlas contributed by MetaCell, LLC / \Atlas contributed by Kailyn Fields /

Atlases contributed by Pradeep Rajasekhar & David Young /

github.com/brainglobe/cellfinder
docs.brainglobe.info/cellfinder

cellfinder

Efficient 3D cell detection
in large fluoresence
microscopy images, e.g.
cleared whole mouse
brains imaged with
lightsheet microscopy.

4000 cells can be
detected in a 200GB
image in ~90 mins on a
laptop

Tyson, A. L., Rousseau, C. V., Niedworok, C. J. et
al. (2021) “A deep learning algorithm for 3D cell
detection in whole mouse brain image datasets”
PLoS Comp Biol 17(5) 1009074, doi.org/10.1371/
journal.pcbi.1009074

SZE?e%%‘%rf‘:g’hgzggyssa”thi VBT &1 Raw coronal serial two-photon mouse brain image showing labelled cells Classical image analysis (e.g. filters, thresholding) is used to find cell-like objects (with false positives) A deep—learnin network (ResNet) is used to classify cell candidates as true cells or artefacts:
bralnreg github.com/brainglobe/brainreg  docs.brainglobe.info/brainreg bramreg—segment github.com/brainglobe/brainreg-segment docs.brainglobe.info/brainreg-segment
User fr?endly 3D Whole—br'ain atlas registration software supporting: Companion to brainreg allowing segmentation and analysis
* Registration to any BrainGlobe atlas of brain structures in a common anatomical space

e Segmentation of brain regions in raw data
o Transformation of features into a common coordinate (atlas) space
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images” Scientific Mouse Brain Atlas space, along with the target structure (striatum).
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Localisation of GCaMP7f labelled cells in the primary visual cortex following

two-photon calcium imaging. Left: rendering of recorded cells color-coded Trajectories of 7 traced Neuropixels probes segmented and
according to their elevation in visual space. Right: color-coded according to visualised in the Allen Adult Mouse Brain Atlas along with the

their azimuth position in visual space. target structure (primary visual cortex).

] . ; ] ; Data courtesy of Tyson, A. L., Vélez-Fort, M., Rousseau, C. V. et al. (2022) “Accurate determination of marker location within Data courtesy of Chryssanthi Tsitoura Data courtesy of Mateo Vélez-Fort
Brain region boundatles from th? Allen Adult MF)use Brain Atlas overlaid upon Chryssanthi Tsitoura & whole-brain microscopy images” Scientific Reports 12, 867, doi.org/10.1038/s41598-021-04676-9
a coronal cross-section of a serial two-photon image. Sepiedeh Keshavarzi

github.com/brainglobe/brainrender docs.brainrender.info

brainrender Python package for interactive visualisation of multidimensional datasets registered to BrainGlobe atlases.

Labelled cells (salmon) identified using cellfinder. In
blue are efferent projections from the Allen Mouse
Connectome project targeting the same region (data

Two secondary motor cortex neurons (gray)
projecting to the mouse thalamus (data from

Functionally defined clusters of ROIs (Regions of
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Claudi, F. et al. (2021) “Visualizing anatomically registered data with Brainrender” eLife 10:€65751, doi.org/10.7554/eLife.65751

napari plugins

BrainGlobe image analysis tools
are released as napari plugins
for ease of use, and integration
with the wider open-source
bioimage analysis community.
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cellfinder napari plugin showing cell detection in a serial two-photon mouse brain image

brainreg-segment napari plugin showing segmentation of a neuropixels probe track, and
volumetric segmention of a defined brain region

brainreg napari plugin showing segmentation of a serial two-photon mouse brain image -
based on the Allen Adult Mouse Brain Atlas
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PP y I I | | | | | I I Zuckerberg We always welcome new contributors. Please get in touch to: More information slEiglelers
. ege Lo - e Use BrainGlobe software . . .
Sainsbury Wellcome Centre ~ Initiative © e Develop new software leveraging the Atlas API el brelielelbelie . Qbrain_globe
£ « Contribute to existing software Documentation: docs.brainglobe.info
) . Help forum: forum.image.sc/tag/brainglobe
j GATSBY o Contribute a new atlas to the API

o Develop training materials (e.g. documentation, tutorials etc.)



