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Scientific guestion: how to quantify features in rodent brains?

Immunohistochemistry,
# in-situ hybridisation,
other staining methods
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= Explore normal anatomy and connectivity Beta-amyloid
= Assess disease progression in animal aggregates
models
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= Quantify effects of interventions
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Images from Allen gene expression library and Maja Puchades, CrossSeeds, unpublished
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QUINT workflow for atlas-based analysis

\

)

a Y4 Y4 N\
Prepare Register Refine Extract
images to Atlas :i)registration :> Features

Nutil QuickNIl VisuAlign ilastik

- AN AN AN

1
B
| [’, T t' 40000
a o A
E‘:.I:[i: p ! » 30000
3 ‘ 20000

Calbindin cells in mouse brain

Cited in more than 80 original publications
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Brain-wide regional counts
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Calbindin neurons per region
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Yates et al, 2019. Frontiers of Neuroinformatics; Bjerke et al. 2020 iScience




Brain section image registration to an atlas

% EBRAINS About contact signin.

Data Modeting,
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Integrate dataintoa
== - brain atlas

The first step of integrating neuroscience data is to
Histological volumes et

E
“““““““““““““““ Image data can be spatially aligned with a 3D
i i or il

Data integration

i The transfor i to
“““““““ ’ bring the atlas and images into spatial registration
nnnnnnnnn » are stored as spatial metadata.
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ebrains_eu/brain_atlases/data_inteqration Section image QuickNIl registration: VisuAlign registration:
find deviation angles non-linear adjustment

QuickNIl and VisuAlign sofware allow users to perform brain section registration to a reference
atlas (mouse or rat).

Course at PhD level: Neuroscience data integration through use of digital brain atlases
(University of Oslo) and available through INCF training space.

>
2
°
o}
T
£
3
y
Q
o

SN the European Union

Requirements: easy to download and install. Works on Windows and Mac OS, does not require
coding skills. Challenges: requires preprep of data files.

Freely available, has good user documentation and support. Will be part of a modular teaching
package.
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https://www.ebrains.eu/brain-atlases/data-integration/

Segmentation your features of interest with ilastik
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Machine learning based object segmentation

Course at PhD level: Neuroscience data integration through use of digital brain atlases
(University of Oslo) and available through INCF training space.
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Requirements: Easy to download and install. Works on Windows and Mac OS, does not require
coding skills. Challenges: Requires preprep of data files and has an upper limit of image size.

Freely available, has good user documentation.
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Calbindin neurons per region

Nutil: atlas based quantification (\
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Nutil.nut
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The Nutil software is a pre- and post-processing toolbox for histological images
* Transform for image preparation (downscale, rotate, rename)
* Quantifier for spatial analysis

= Course at PhD level: Neuroscience data integration through use of digital brain atlases
(University of Oslo) and available through INCF training space.

= Requirements: easy to download and install. Works on Windows. does not require coding skills.
Challenges: Requires preprep of data files and has an upper limit of image size.
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= Freely available, has good user documentation and support. Will be part of a modular teaching

@ package. ;
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. ocaliZoom

(x=159.59 y=138.66 z=-28.734) Atlas opacity:

@ Outline: | m—

Viewer for registered brain section images, annotation feature allow extraction of points coordinates.
Recently available to EBRAINSs users as a collaboratory app.
Requirements: EBRAINS account

Freely available, has good user documentation and support. Will be part of a modular teaching
package.



MeshView

Atlas: AMBA CCFy3 2017 full. Scale: ™=@

Point size
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= Meshview can be used to learn the anatomy. Allow for visualisation pf point clouds.

= Course at PhD level: Neuroscience data integration through use of digital brain atlases
(University of Oslo) and available through INCF training space.

& = Freely available (MeshView read the docs), has good user documentation and support. Will be
(( part of a modular teaching package.
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Documentation and Access

= EBRAINS Infrastructure About Focusareas News&events Contact -
T—
Data Brain atlases Modelling, simulation & computing Validation & inf Health h platforms
Reference atlases »

Extract, quantify and analyse features

APIs ’ . . .
R from rodent histological images
ata integration »
Analysis v Overview Resources
Get started

Image annotation and

g);?:trst of coordinate The QUINT workflow takes you —

couwswnces  through steps to quantity and
analysis analyse labelled features within a Get support

Gene expression kn I

analysis in human brain own atlas space.

atlas regions _ What is QUINT?

Cite us

WWW.ebrains.eu

File naming and size

#  QUINT workflow

QUINT workflow

Introduction

e What is QUINT?

> Supported atlases

> The QUINT workflow
> FAQ

> Examples of use

e Citeus
> Cite the atlases
e Contact us

o Acknowledgements

Preparing your images

* File naming and size

> Naming convention

View page source

https://quint-workflow.readthedocs.io/en/latest/
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