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Mouse brain imaging
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Markicevic, M., Savvateev, I., Grimm, C. et al. Emerging imaging methods to study whole-brain function in rodent models.

Transl Psychiatry 11, 457 (2021). https://doi.org/10.1038/s41398-021-01575-5
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Comparing experimental data
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How to compare animals between conditions ? 
○ Align animal brain data in a common reference

○ Allen Brain Common Coordinates Framework v3 (and regions)

Inside the Allen Mouse Brain Common Coordinate Framework

The video moves through an average mouse brain (gray) from front to back, which served as the basis of the Allen Common Coordinate Framework (CCFv3) version 3, a new high-resolution 3D reference atlas. To accurately map the true 3D geometry of the cortex (the outer layer of the brain), a mathematical equation was used to find the shortest curved paths to the brain surface. Some of these paths are shown here in the CCFv3 as multicolored "streamlines.

https://alleninstitute.org/what-we-do/brain-science/news-press/articles/new-high-resolution-3d-map-whole-mouse-brain

Condition A Condition B

=/= ?

http://www.youtube.com/watch?v=4DXgMXcwDNA
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3D Data alignment challenges
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Aligning 3D data to atlas:

The overall brain structure is

preserved

Aligning sections to atlas:

The brain is in many pieces.



■

Workflow for 3D 
rodent whole-brain 
imaging and 
registration
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Ultramicroscopy
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Dodt, H. U., Leischner, U., Schierloh, A., Jährling, N., Mauch, C., Deininger,

K., Deussing, J. M., Eder, M., Zieglgänsberger, W. and Becker, K. (2007).

Ultramicroscopy: three-dimensional visualization of neuronal networks in the

whole mouse brain. Nat. Methods 4, 331-336.
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3D Imaging
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■

Dynamic GUI (demo)
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■

A ligning
B ig
B rains and 
A tlases

■



■

Serial coronal sections 

▪ Stack sections along 

the slicing axis in 3D

▪ Move (translate, rotate) 

each section to match 

the atlas in-plane

▪ Warp (with moderation) 

sections to match the 

atlas even better

▪ Detect and classify 

cells of interest

▪ Position detected cells 

within the atlas

▪ Allow for user 

interaction
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■

Visualizing aligned dataset in 2D
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■

Visualizing aligned dataset in 3D
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Importing results into QuPath
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QuPath is the tool of 

choice for analyzing

WSI dataset. 

You can import the 

registered Regions in 

QuPath, and then use 

your favorite scripts 

on a fully registered

dataset.

https://qupath.github.io/
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BioImaging & Optics Platform
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Senft RA, Diaz-Rohrer B, et al. (2023) 

A biologist’s guide to planning and performing quantitative bioimaging 

experiments. 

PLoS Biol 21(6): e3002167. https://doi.org/10.1371/journal.pbio.3002167
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