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Tutorial: Overview of the Allen Mouse Brain Atlas
Written by: Terri Gilbert, PhD | Narrated by: Matt Goodman
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https://cede-webapps.epfl.ch/video-sequence-search/?csv=en_NEUROSCIENCE-1
https://mediaspace.epfl.ch/media/0_agmqlq6v
https://mediaspace.epfl.ch/media/0_agmqlq6v
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Welcome to the Allen Institute for brain science technical tool. This
tutorial will show you the basic search and navigation features of the
updated Allen Mouse brain atlas resource. To get to this Atlas from our
portal page click on the mouse brain button or from any of our
webpages click on the mouse brain tab.

Om 12s

Notes

Summary
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=12

With the March 2012 release you'll be taken to the “About” tab which
describes this resource. But we'll get started with the search features on
the ISH data tab. If you know the gene that you'd like to find the
expression information for, type the gene name or identifier in the text
box and click search. If you have a list of genes you can use the bulk
search feature by selecting this radio button. I'm going to spend a little
time on the differential search feature as this is a valuable tool to
discover enhance gene expression in a brain structure or area you can
choose from the pre-calculated large structure by clicking on a category
in the tag cloud or you can choose from 75 manually curated smaller
structures by first selecting the fine-structure radio button and selecting

Om 20s

from the drop down menu.

Notes

Summary

Big data - advantages, challenges, mining
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=20

More w

About

Human Brain Mouse Connectivity

Developing Mouse Brain

[(ISHData ] Reference Atlas  AGEA  Brain Explorer APl Documentation  Help

COApI2 Cortical amygdalar area, posterior part

[[] coapi3 Cortical amygdalar area, posterior part

COApm Cortical amygdalar area, posterior part,

COApm 1 Cortical amyqdalar area, postenor part

COApm2 Cortical amvadalar area, posterior part

[[] coapm3 cortical amyadalar area, postenor part.
PAA Piriform-amyadalar area
[[] pAA1 piriform-amyadalar area, molecular layer
[ paA2 piriform-amyadalar area, pyramidal layer
| PAA3 Piriform-amygdalar area, polymorph layer
TR Postpiriform transition area
[ TR1 Postpiriform transition area, layers 1
TR2 Postpiriform transition area, layers 2

TR3 Postpiriform transition area, layers 3

["] HPF Hipbocampal formation

Notes

To start a differential search first select a target structure or structures by
selecting from the drop down menu.

Summary

1m 07s

Week 8: Introduction to big data 4 0f 20


https://mediaspace.epfl.ch/media/0_agmqlq6v?st=67

More w

About

Developing Mouse Brain Human Brain Mouse Connectivity

Click this icon once you're finished selecting your target structures you
can select a contrast structure or structures the same way or you can use
the default whole brain as your contrast structure.When you click the
search button a list of genes will be returned which match your search

criteria.

Notes

Summary

1m 14s

Big data - advantages, challenges, mining
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=74

Human Brain Mouse Cor

If you click on a gene name you can preview gene expression in the 3d
view here. This image shows a 3-dimensional structure of the brain in
grey and white with gene expression in color. Within the structure you
can view this gene expression more interactively with our three
dimensional brain Explorer viewer. By clicking this link, I invite you to
visit our brain Explorer tutorial to learn more about that resource.

1m 30s

Notes

Summary
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=90

Mouse Connectivity More w

About

Developing Mouse Brain Human Brain

[(ISHData | Reference Atlas ~ AGEA  Brain Explorer APl Documentation  Help

Prox1 . RP_051017_04_FU8 . coronal

Sene Proxt
cONA
Antisense
coronal

15H

8 Mus musculus
] C5TBLS)
- M
T
o o

Notes

Summary

2m 00s
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=120

Expression

CEE

2m 01s

More detailed experimental information is available by clicking the
experiment link the experimental detail page includes metadata as well
as links to other Allen Institute projects on this gene. A 3d thumbnail
view of the gene expression and an image viewer of the entire
experiment. The thumbnails at the bottom of the image viewer allow
you to select a selection to view and the selection image in the main
viewing area and can be panned and zoomed in for greater detail. Zoom
with the mouse wheel or the a and z keys.

Notes

Summary

Week 8: Introduction to big data

8 of 20


https://mediaspace.epfl.ch/media/0_agmqlq6v?st=121

Developing Mouse Brain Human Brain Mouse Connectivity More v

[ISHData ] Reference Atlas ~ AGEA  Brain Explorer APl Documentation  Help  About

Notes

To allow you to interpret the data you can view an expression mask
which subtracts out the background signal and represents the expression
in cool or low expressing colors to hot or high expressing colors.

Summary

2m 35s
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=155

ALLEN INSTITUTE
v jor BRAIN SCIENCE

Publicatiol

Mouse Brain

Reference Atlas  AGEA

Developing Mouse Brain Human Brain Mouse Connectivity More w

APl About

Brain Explorer Documentation  Help

Prox1 - RP_051017_04_F08 - coronal

T -
Gene Prox1
Probe Type cDNA
Probe Orientation Antisense
Piane of Section coronal
— -
Trestments ISH
Specimen 05-3103
Organisr Mus musculus
Strain C57BL/6Y
Age 56
Sex M
Related Instiute Data
|
)
Brain Explorer View in 30

Notes
You can also open up your current image in a high-resolution image

viewer in another window by clicking this icon.

Summary

2m 44s
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=164

Tyee OHA
1M_008937 2

31843812

Probe RP_051017_04_F08
. s

GTGTGGGGGAGGC

GCAACTAGTGACAARGCACAGG

Notes

In the high resolution image viewer you can again pan and zoom the
image. You can use the scale bar to measure distances in the image and
you can download the image as a jpg file to your computer, also on the
experiment detail page is a histogram that provides a quantitation of
gene expression.

Summary

2m 49s
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=169

12 large structures are represented on this histogram and when you
mouse over the structure gene expression values are indicated here. We
also provide you with the information required to create your own in
situ hybridization probes. Should you wish to repeat this experiment in
your own system back on the search result page notice a gene link.
Clicking this link will take you to the experiment detail page of all the
experiments for this particular gene.

Notes

3m 08s

Summary
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=188

Human Brain Mouse Connect

Once you have found a gene of interest you may want to find other
genes with similar expression patterns. This is accomplished using the
neuroblast search once a gene has been selected clicking search will
return a list of genes matching your selection criteria with similar

expression profiles as your gene of interest.

Notes

Summary

3m 38s

Big data - advantages, challenges, mining

13 0f 20


https://mediaspace.epfl.ch/media/0_agmqlq6v?st=218

More w

About

Mouse Connectivity

Developing Mouse Brain Human Brain

Notes

You may want to explore the expression patterns of several genes at the
same time to do this select your genes by clicking the checkbox next to
the experiment you would like to view and press view selections.

Summary

3m 54s
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=234

- BRI X Prox1-73520980 s logs ]
¥

Notes

In the window that opens I recommend adding reference atlases to the
selected genes like so.

Summary

4m 07s
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=247

Mouse, P56 Sagittal EIEIE: B Gpr161-74003393

090 @ @@ a Xt

Mouse, P56 Coronal B A Prox1-73520980

- [?J[T!;BI-'.F.

- BT

You can customize your workspace by moving image views into more
appropriate positions. When you've found an image that shows
interesting gene expression you can utilize the sync function from this
icon here to synchronize all other windows for that brain region.

Notes

Summary

4m 13s
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=253
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By having included the reference atlases you can see that GPR 161 is
expressed selectively in Area C al and the subiculum of the
hippocampus Prox-1 expression doesn't show as obvious a pattern.
Utilizing the expression mask feature again shows that selective yet
lighter expression resides in the dentate gyrus. If you're unfamiliar with
the abbreviations in the reference atlas you can launch the interactive
legend browser with the key icon in the reference atlas viewer.

Big data - advantages, challenges, mining
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=271

5m 05s

Den| I
DG - Dentate gyqus

DG-mo - Dentat& gyrus, molecular layer

DG-po - Dentate gyrus, polymorph layer

DG-sg - Dentate gyrus, granule cell layer

DG-sgz - Dentate gyrus, subgranular zone

DGer - Dentate gyrus crest

DGcr-mo - Dentate gyrus crest, molecular layer
DGer-po - Dentate gyrus crest. polymorph layar
DGer-sg - Dentate gyrus crest, granule cell layer

DGlb - Dentate gyrus lateral blade

DGIb-mo - Dentate gyus lateral bade, malecular layer
DGlb-po - Dentate gyrus Iateral blade, polymorph layer

DGIb-sg - Dentate gyrus Iateral blade, granule cell
layer

DGmb - Dentate gyrus medial blade

DGmb-mo - Dentate gyrus medial blade, molecular
layer

DGmb-po - Dentate gyrus medial blade, polymorph
layer

DGmb-sg - Dentate gyrus medial blade, granule cell
layer

DN - Dentate nucleus

et}

Acronym

Name

Mouse, P56 Coronal

In this legend browser you can search for structures.

Summary

Notes
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=305

T Selection Colors » | &)
Actonym 0G-po Mouse, P56 Coronal

Name Dentate gyrus, polymorph layer

groups and regions

5 CTX Cerebral cortex
3 CTXpl
4 Isocortex
# OLF Oifactory areas
5 HPF
= HIP
& CA
DG
DG.mo_Dentate gyn:
DG-po Dentat
DG-sg Dentate g

s. granule cell layer

FC Fasciola cinerea
IG Induseum griseum
# RHP
3 CTXsp
=} CNU
3 STR
3 PAL
# CB Cerebellum ¢
BS L
(=0 1
3 TH Thalamus
@ HY Hypothalamus
# MB Midbrain
=} HB
3 P Pons
@ MY Medulla
# fiber tracts fiber tracts
3 VS

£
)

P U Yo Ve

Notes

You can zoom and pan like the other viewers and areas of interests are
highlighted in the image as well as the ontology list when selected.

Summary

5m 09s
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=309

5m 18s

DG - Dentate ¢

v

-
grey Basic cell groups and regions : , / ///
CH Acrunkf Dqu J /
= CTX Cerebral cortex T Name []cmam gyrus gmnule cell layer
= CTXpl 3 z
3 Isocortex o
# OLF Oifactory areas
5 HPF
=3 HIP
CA
DG
DG-mo D gyrus, molecular layer
DG-po De:
DG-sg De ntate gyrus. granule cell layer
FC Fasciola cinerea
IG Induseum griseum
# RHP
3 CTXsp
= CNU
3 STR
3 PAL
# CB Cerebellum
B Bs
5 1B
3 TH Thalamus
3 DORsm
= DORpm
S LAY
LP Lateral poster leus of the thalamus
PO Po: alamus
POL Postenor limiting n of the thalamu
SGN Suprageniculate nucleus
3 ATN
sl MED
3 MTN
3 LM
RT Reticular nucleus of the thalamus
3] GENv
EPI
3 HY H ypothalamus
# MB Midbrain
=) HB t

# fiber tracts fib

Thank you for taking this tour. To get started please go to our portal
page at www.brain-map.org.

Summary
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https://mediaspace.epfl.ch/media/0_agmqlq6v?st=318
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