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Introduction

This report contains a gene expression summary of the CA2 pyramidal cell layer (CA2sp), derived from the Allen
Brain Atlas (ABA) in situ hybridization mouse data set. The structure's location and morphological characteristics
in the mouse brain are described using the Nissl data found in the Allen Reference Atlas. Using an established
algorithm, the expression values of the CA2sp were compared to the values of the macro/parent-structure, in this
case the pyramidal layer of Ammon’s Horn, for the purpose of extracting regionally selective gene expression
data. The genes with the highest ranking selectivity ratios were manually curated and verified. 50 genes were then
selected and compiled for expression characterization. The experimental data for each gene may be accessed via
the links provided; additional data in the sagittal plane may also be accessed using the ABA. Correlations be-
tween gene expression in the CA2sp and the rest of the brain, across all genes in the coronal dataset (~4300
genes), were derived computationally. A gene ontology table (derived from DAVID Bioinformatics Resources
2007) is also included, highlighting possible functions of the 50 genes selected for this report.

To read more about how our 50 Select Genes list is derived, please refer to the Fine Structure Annotation white paper.

Allen Reference Atlas Coronal Levels: 67-84
Allen Reference Atlas Sagittal Levels: 2-18
Shown below is a plate from the Allen Reference Atlas, depicting the CA2sp (level 69):
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http://www.brain-map.org/welcome.do;jsessionid=EDE40ADC940845D169DE378ADC9B71BD
http://www.brain-map.org/welcome.do;jsessionid=EDE40ADC940845D169DE378ADC9B71BD
http://www.brain-map.org/mouse/atlas/coronal/legend.html
http://www.brain-map.org/mouse/atlas/coronal/legend.html
http://www.brain-map.org/welcome.do
http://www.brain-map.org/welcome.do
http://brain-map.org/pdf/FineStructureAnnotation.pdf
http://www.brain-map.org:80/viewImage.do?imageId=130942&coordSystem=pixel&x=2845&y=2209&z=13.7845178813943
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LOCATION and STRUCTURAL ANATOMY:
The hierarchical relationship within the brain is depicted below in the structure legend. The Allen Reference Atlas (based on Nissl-
stained sections scanned at 10X) was the primary resource for the following descriptions.

For additional information please refer to the Allen Reference Atlas white paper.
Braininfo houses a search engine that allows searches for structure name aliases.

The CA2 pyramidal cell layer lies within Ammon’s horn, a subdivision of the hippocampus.
Coronally, the hippocampus emerges just caudal to the septum, medial to the lateral ventricles, and
dorsal to the thalamus; it extends caudally and laterally, separating the cortex from the thalamus
and brainstem. At its caudal aspect, the hippocampus occupies a more ventral position in the brain,
located medial to the cortical plate and the subiculum. Within the hippocampus lies the dentate
gyrus; the two structures exist as an interlocking “C” structure. The pyramidal cells of the hippocam-
pus have been divided into three subdivisions: CA1, CA2 and CA3. The pyramidal cells of the CA2
(CA2sp) appear prior to the formation of the lateral blade of the dentate gyrus. Proceeding along the
septotemporal axis, two portions of the CA2sp layer (medial and lateral) can be visualized, sepa-
rated by the pyramidal cells of CA1. At the most medial aspect of the CA2 lies the Fasciola cinerea
(FC). Moving caudally, the medial aspect of CA2sp fades and only the lateral portion remains, situ-
ated between CA1 and CA3 pyramidal cell layers.

The CA2 pyramidal cells are densely packed, though less so than CA1, making the distinc-
tion between these two regions fairly apparent. On Nissl stained sections, the boundary between
CA2 and CAS is difficult to distinguish. As the hippocampal region begins to curve to form its tem-
poral pole, CA2sp remains bound between CA1sp and CA3sp; however, moving caudally CA2sp
becomes interposed between two regions of CA1sp, then disappears entirely at the level at which
the hypothalamus can no longer be seen.

In the sagittal perspective the CA2 pyramidal cells first appear laterally at the same level that
the granule layer of the dentate gyrus becomes apparent. In sagittal sections, CA2sp is present
throughout the majority of the sections containing dorsal hippocampus, and remains until just before
the midline.

The appearance and location of the CA2sp can be appreciated on the following two pages. Nissl-
stained sections and Allen Reference Atlas plates reveal the cytoarchitecture and extent of the CA2
pyramidal layer, and its location in relation to surrounding structures.

Allen Brain Atlas: Structural Relationships

Click on a row to see what structures it contains

show all | hide all
8 Basic Cell Groups and Regions
8 Cerebrum [CH]
8 Cerebral cortex [CTX]
a Cortical plate [CTXpl]
8 Isocortex [Isocortex]
@ Olfactory areas [OLF]
8 Hippocampal formation [HPF]
8 Hippocampal region [HIF]
8 Ammaon's Horn [CA]
@ Field CAT [CAT]
8 Field CA2 [CA2]
s Field CA2, stratum lacunosum-moleculare [CAZ2slm]
s Field CA2 stratum oriens [CAZso

, stratum radiatum

@ Field CA3 [CA3]

@ Dentate gyrus [DG]

w Fasciola cinerea [FC]

w [nduseum griseum [IG]

@ Retrohippocampal region [RHP]
8 Cortical subplate [CTXsp]
@ Cerebral nuclei [CNU]
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http://www.brain-map.org/legend.do
http://brain-map.org/pdf/Allen_Reference_Atlases.pdf
http://braininfo.rprc.washington.edu/indexsearchby.html
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http://www.brain-map.org/aba/mouse/atlas/coronal/CA2sp.html
http://www.brain-map.org/aba/mouse/atlas/coronal/CA2sp.html
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http://www.brain-map.org/aba/mouse/atlas/sagittal/CA2sp.html
http://www.brain-map.org/aba/mouse/atlas/sagittal/CA2sp.html
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The in situ hybridization (ISH) data below presents the CA2 pyramidal layer’s anatomical and cytoarchitectural characteristics in the
context of actual gene expression. In addition to presenting molecularly defined borders, ISH gene expression patterns also aid in
phenotyping cell populations that otherwise can not be differentiated on purely morphological grounds.

The 50 genes in this section were selected based on a mathematical algorithm to identify gene expression patterns that allow selec-
tive identification of the CA2sp. The gene expression patterns were then verified manually. As such, these genes do not represent
the only genes found in this structure, genes specific to this structure, or genes expressing at the highest level within this structure.

Please refer to our protocol in the Data Production Processes white paper.
To read about heat map conversion, refer to the Informatics Data Processing white paper.
The expression data subsequently presented can be further explored, in coronal and sagittal planes, at brain-map.orq.

This survey of 50 Select Genes shows distinct expression patterns within the CA2 pyramidal
layer. Two categories of expression are outlined. The first category contains genes whose expres-
sion is relatively specific to CA2sp. The second category of expression includes genes that show
enriched expression in CA2sp along with expression in CA1sp and/or CA3sp. Almost all genes that
are expressed in CA2sp are also expressed in FC, regardless of which category the gene falls into.
Although in coronal sections CA2sp appears physically separated into the medial and lateral por-
tions, there were no genes in this set that distinguished these two segments.

Consistent with the Nissl stained sections, differentiation of CA2sp from that of CA3sp in the
following ISH gene expression data is often difficult, especially in the second expression category.
The border between CA2sp and CA1sp, however, is easier to discern in both sections labeled for
Nissl and those labeled by ISH. Gene expression patterns also show that CA2sp may appear more
rostrally than shown in the Allen Reference Atlas.

Cellular density expression key Cellular intensity expression key
None No expression No color Very low intensity
Sparse Very few cells expressing Blue Low intensity
Scattered Less than 10% of cells expressing in scattered pattern Green Medium intensity
Medium 10-80% of cells expressing Yellow High intensity

High Greater than 80% of cells expressing Red Very high intensity

To view heat map at brain-map.org, right click on the ISH image and select “Show Expression Analysis.”

ISH DATA The images below were selected to highlight various expression patterns of the CA2sp.

ISH Heat map

Cacng5 Cacng5

Coronal: Coronal:

Cacngb shows an expression pattern that is restricted to A high density and very high intensity expression pattern can be
CA&sp. ) seen foracng5.

hesd

Lateral CA2sp Lateral CA2sp
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http://www.brain-map.org/welcome.do
http://brain-map.org/pdf/ABADataProductionProcesses.pdf
http://brain-map.org/pdf/InformaticsDataProcessing.pdf
http://www.brain-map.org/
http://www.brain-map.org:80/viewImage.do?imageId=70383293&coordSystem=pixel&x=6468.95002165941&y=2361.59311065095&z=51.2258505850585%20
http://mouse.brain-map.org:80/viewImage.do?imageId=70383293&coordSystem=pixel&x=6468.95002165941&y=2361.59311065095&z=51.2258505850585&initExp=y
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ISH

Cacng5
Sagittal:
In the sagittal view, Cacng5b expression is specific to CA2sp.

'

Heat map

Cacnqg5

Sagittal:

In the sagittal view the expression for Cacng5 shows high den-
sity and very high intensity.

ISH

Ccdc3

Coronal:

Ccdc3 shows preferential expression in CA2sp with extension
to CA3sp.

ad

it

Lateral CA2sp

Heat map

Ccdc3

Coronal:

A high density, very high intensity expression pattern in CA2sp
with decreased density and intensity in CA3sp.

Medial CA2sp [Lateral CA2sp] [CA3sp]

ISH

Ccdc3

Sagittal:

Preferential expression pattern in CA2sp with extension to

CA3sp.
=

Heat map

Ccdc3

Sagittal:

A high density and very high intensity expression pattern in
CA2sp with decreased density and intensity in CA3sp.

CA3sp CA2sp
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http://www.brain-map.org:80/viewImage.do?imageId=69226408&coordSystem=pixel&x=5837.43651636217&y=2092.79882956042&z=51.508476005735%20
http://www.brain-map.org/viewImage.do?imageId=69226408&coordSystem=pixel&x=5837.43651636217&y=2092.79882956042&z=51.508476005735&initExp=y
http://www.brain-map.org/viewImage.do?imageId=75567748&coordSystem=pixel&x=6117.18988651704&y=2452.43274574525&z=58.9170154423438
http://www.brain-map.org/viewImage.do?imageId=75567748&coordSystem=pixel&x=6117.18988651704&y=2452.43274574525&z=58.9170154423438&initExp=y
http://www.brain-map.org/viewImage.do?imageId=68705426&coordSystem=pixel&x=5861.89347930225&y=2457.54318267846&z=56.9867705543381
http://www.brain-map.org/viewImage.do?imageId=68705426&coordSystem=pixel&x=5861.89347930225&y=2457.54318267846&z=56.9867705543381&initExp=y
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ISH
Kcnk2
Coronal:

Kcnk2 shows preferential expression in CA2sp with expression
in CA1sp.

Heat map

Kcnk2

Coronal:

A high density and very high intensity expression pattern in
CAZ2sp with decreased density and intensity in CA1sp.
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ISH Heat map

Kcnk2 Kcnk2

Sagittal: Sagittal:

Preferential expression pattern in CA2sp with expression in
CA1sp.

[CA2sp] [CA1sp ]

A high density and very high intensity expression pattern in
CA2sp with decreased density and intensity in CA1sp.

[cA1sp]

[CA2sp]
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http://www.brain-map.org:80/viewImage.do?imageId=75188938&coordSystem=pixel&x=6558.12998299626&y=2425.75251530269&z=50.3862123404815
http://www.brain-map.org:80/viewImage.do?imageId=75188938&coordSystem=pixel&x=6558.12998299626&y=2425.75251530269&z=50.3862123404815&initExp=y
http://www.brain-map.org/viewImage.do?imageId=71242155&coordSystem=pixel&x=7815.82499366532&y=2518.8590887125&z=55.0082601437178
http://www.brain-map.org/viewImage.do?imageId=71242155&coordSystem=pixel&x=7815.82499366532&y=2518.8590887125&z=55.0082601437178&initExp=y
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Number |Gene Symbol Gene Name Expression Pattern

calcium channel, voltage-dependent,

1 |Cacng5 gamma subunit 5 High density and very high intensity

2 |Map3k15 mitogen-activated protein kinase 15 Medium density and very high intensity

3 JAimgo2 ladhesion molecule with Ig like domain 2 High density and very high intensity

4 [s100b S100 protein, beta polypeptide, neural Medium density and very high intensity
matrix metallopeptidase 14 (membrane-

5 |[Mmp14 inserted) High density and intensity

6 |Tiam2 T-cell ymphoma invasion and metastasis 2 [High density and very high intensity
StAR-related lipid transfer (START) domain [High density and very high intensity, staining

7 [Stard5 containing 5 predominates in lateral portion

8 [9930021J17Rik RIKEN cDNA 9930021J17 gene Medium density and high intensity
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http://www.brain-map.org/search.do?queryText=genesymbol=Cacng5
http://www.brain-map.org/search.do?queryText=genesymbol=Map3k15
http://www.brain-map.org/search.do?queryText=genesymbol=aimgo2%20
http://www.brain-map.org/search.do?queryText=genesymbol=s100b%20
http://www.brain-map.org/search.do?queryText=genesymbol=Mmp14
http://www.brain-map.org/search.do?queryText=genesymbol=Tiam2
http://www.brain-map.org/search.do?queryText=genesymbol=Stard5
http://www.brain-map.org/search.do?queryText=genesymbol=9930021J17Rik
http://brain-map.org/pdf/FineStructureAnnotation.pdf
http://www.brain-map.org:80/viewImage.do?imageId=70383293&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=73754796&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=71154988&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=71667526&coordSystem=pixel&x=5312.49001708466&y=2506.68113661491&z=25.9403090386982
http://www.brain-map.org:80/viewImage.do?imageId=74600127&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=74949462&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=70694471&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=74322054&x=0.00762760417425574&y=0.118684529648921&z=25
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Preferential expression in CA2sp with expression in CA1sp and/or CA3sp

Number [Gene Symbol Gene Name Expression Pattern
High density and very high intensity, with
9 |Ccdc3 icoiled-coil domain containing 3 expression in CA3sp
High density and very high intensity, with
10 [D330017J20Rik RIKEN cDNA D330017J20 gene expression in CA1/CA3sp
Medium density and intensity, with expres-
11 [Sh3kbp1 ISH3-domain kinase binding protein 1 sion in CA3sp
High density and intensity, with expression in
12 [8430436L14Rik RIKEN cDNA 8430436L14 gene CA3sp
Medium density and high intensity, with ex-
13 |Palc1 PQ loop repeat containing 1 pression in CA3sp
serologically defined colon cancer antigen [High density and intensity, with expression in
14 |Stard13 13 CA3sp
High density and very high intensity, with
15 [Sms spermine synthase expression in CA3sp
High density and intensity, with expression in
16 |BB146404 expressed sequence BB146404 CA3sp
High density and very high intensity, with
17 [Kcnk2 potassium channel, subfamily K, member 2 [expression in CA1sp
High density and very high intensity, with
18 |Efcbp2 EF hand calcium binding protein 2 expression in CA3sp
similar to chromosome 20 open reading High density and intensity, with expression in
19 |LOC433485 frame 39 CA3sp
Medium density and very high intensity, with
20 |Prss23 protease, serine, 23 expression in CA3sp
High density and very high intensity, with
21 |Btbd3 BTB (POZ) domain containing 3 expression in CA1/CA3sp
High density and intensity, with expression in
22 |Dusp4 dual specificity phosphatase 4 CA1/CA3sp
High density and very high intensity, with
23 [Rgsi14 regulator of G-protein signaling 14 expression in CA1sp
sema domain, immunoglobulin domain (1g),
and GPl membrane anchor, (semaphorin) [High density and intensity, with expression in
24 [Sema7a 7A CA1/CA3sp
High density and very high intensity, with
25 |Zdhhc23 zinc finger, DHHC domain containing 23 |expression in CA1/CA3sp
High density and very high intensity, with
26 [C630007C17Rik RIKEN cDNA C630007C17 gene expression in CA1/CA3sp
High density and very high intensity, with
27 |4930572J05Rik RIKEN cDNA 4930572J05 gene expression in CA1/CA3sp
High density and very high intensity, with
28 |Gsto1 glutathione S-transferase omega 1 expression in CA1/CA3sp
High density and very high intensity in lateral
29 [Sostdc1 sclerostin domain containing 1 portion, with expression in CA1/CA3sp.
High density and very high intensity, with
30 |Dnahc9 dynein, axonemal, heavy chain 9 expression in CA1sp
High density and very high intensity, with
31 |Gpri2 G-protein coupled receptor 12 expression in CA1/CA3sp
High density and very high intensity, with
32 [Trib2 tribbles homolog 2 (Drosophila) expression in CA1/CA3sp
High density and very high intensity, with
33 K631427C17Rik RIKEN cDNA 4631427C17 gene expression in CA3sp
High density and very high intensity, with
34 |Lman2 lectin, mannose-binding 2 expression in CA1/CA3sp
High density and very high intensity,
35 |Pvrl1 poliovirus receptor-related 1 with expression in CA1/CA3sp
Medium density and high intensity, with ex-
36 |Centd1 centaurin, delta 1 pression in CA1/CA3sp
ST8 alpha-N-acetyl-neuraminide alpha-2,8- [Medium density and high intensity, with ex-
37 |st8siab sialyltransferase 6 pression in CA3sp

9
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http://www.brain-map.org/search.do?queryText=genesymbol=Ccdc3
http://www.brain-map.org/search.do?queryText=genesymbol=D330017J20Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Sh3kbp1
http://www.brain-map.org/search.do?queryText=genesymbol=8430436L14Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Pqlc1%20
http://www.brain-map.org/search.do?queryText=genesymbol=Stard13
http://www.brain-map.org/search.do?queryText=genesymbol=Sms
http://www.brain-map.org/search.do?queryText=genesymbol=BB146404
http://www.brain-map.org/search.do?queryText=genesymbol=Kcnk2
http://www.brain-map.org/search.do?queryText=genesymbol=Efcbp2
http://www.brain-map.org/search.do?queryText=genesymbol=LOC433485
http://www.brain-map.org/search.do?queryText=genesymbol=Prss23%20
http://www.brain-map.org/search.do?queryText=genesymbol=Btbd3
http://www.brain-map.org/search.do?queryText=genesymbol=Dusp4
http://www.brain-map.org/search.do?queryText=genesymbol=Rgs14
http://www.brain-map.org/search.do?queryText=genesymbol=Sema7a
http://www.brain-map.org/search.do?queryText=genesymbol=Zdhhc23
http://www.brain-map.org/search.do?queryText=genesymbol=C630007C17Rik
http://www.brain-map.org/search.do?queryText=genesymbol=4930572J05Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Gsto1
http://www.brain-map.org/search.do?queryText=genesymbol=Sostdc1
http://www.brain-map.org/search.do?queryText=genesymbol=Dnahc9
http://www.brain-map.org/search.do?queryText=genesymbol=Gpr12
http://www.brain-map.org/search.do?queryText=genesymbol=Trib2
http://www.brain-map.org/search.do?queryText=genesymbol=4631427C17Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Lman2
http://www.brain-map.org/search.do?queryText=genesymbol=Pvrl1
http://www.brain-map.org/search.do?queryText=genesymbol=Centd1
http://www.brain-map.org/search.do?queryText=genesymbol=st8sia6
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Preferential expression in CA2sp with expression in CA1sp and/or CA3sp

o oot R,

Number [Gene Symbol Gene Name Expression Pattern
fatty acid binding protein 3, muscle and Medium density and high intensity, with ex-
38 |Fabp3 heart pression in CA1sp
amiloride-sensitive cation channel 1, neu- |High density and very high intensity, with
39 JAccnf ronal (degenerin) expression in CA1/CA3sp
Medium density and intensity, with scattered
40 [Fhod3 formin homology 2 domain containing 3 expression in CA1/CA3sp
heparan sulfate (glucosamine) 3-O- High density and intensity, with expression in
41 [Hs3st1 sulfotransferase 1 CA1/CA3sp
High density and medium intensity, with ex-
42 [TC1517215 TIGR MGI TC1517215 pression in CA3sp
High density and intensity, with expression in
43 [Osbpl10 oxysterol binding protein-like 10 CA1sp
High density and very high intensity, with
44 |Nab1 Ngfi-A binding protein 1 expression in CA1/CA3sp
High density and very high intensity, with
45 |Mgst3 microsomal glutathione S-transferase 3 expression in CA1/CA3sp
Medium density and high intensity, with ex-
46 |Npix2 neuronal pentraxin 2 pression in CA1/CA3sp
DIP2 disco-interacting protein 2 homolog A [Medium density and high intensity, with scat-
47 |Dip2a (Drosophila) tered expression in CA1/CA3sp
Medium density and high intensity, with ex-
48 |Ptgs1 prostaglandin-endoperoxide synthase 1 pression in CA1/CA3sp
protein tyrosine phosphatase, non-receptor |High density and very high intensity, with
49 |Pipn5 type 5 expression in CA1/CA3sp
High density and intensity, with expression in
50 [Dtna dystrobrevin alpha CA1/CA3sp
9.Ccdc3 10.D330017J20Rik

11.Sh3kbp1
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http://www.brain-map.org/search.do?queryText=genesymbol=Fabp3
http://www.brain-map.org/search.do?queryText=genesymbol=Accn1
http://www.brain-map.org/search.do?queryText=genesymbol=Fhod3
http://www.brain-map.org/search.do?queryText=genesymbol=Hs3st1
http://www.brain-map.org/search.do?queryText=genesymbol=TC1517215
http://www.brain-map.org/search.do?queryText=genesymbol=Osbpl10
http://www.brain-map.org/search.do?queryText=genesymbol=Nab1
http://www.brain-map.org/search.do?queryText=genesymbol=Mgst3
http://www.brain-map.org/search.do?queryText=genesymbol=Nptx2
http://www.brain-map.org/search.do?queryText=genesymbol=Dip2a
http://www.brain-map.org/search.do?queryText=genesymbol=Ptgs1
http://www.brain-map.org/search.do?queryText=genesymbol=Ptpn5
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http://www.brain-map.org:80/viewImage.do?imageId=74747641&coordSystem=pixel&x=5053.54506946798&y=2879.56918845166&z=20.3545316595392
http://www.brain-map.org:80/viewImage.do?imageId=70801498&coordSystem=pixel&x=10621.7553444181&y=4391.22724857598&z=20.8333333333333
http://www.brain-map.org:80/viewImage.do?imageId=75188938&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=73738415&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=73916036&coordSystem=pixel&x=5122.02793720323&y=2658.17183164823&z=21.7641930534245
http://www.brain-map.org:80/viewImage.do?imageId=70535769&coordSystem=pixel&x=4969.6035072585&y=2457.71197706524&z=21.5893777249306
http://www.brain-map.org:80/viewImage.do?imageId=70978218&coordSystem=pixel&x=5036.90326467313&y=2532.11510217276&z=23.851797433637
http://www.brain-map.org:80/viewImage.do?imageId=72466555&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=106289&coordSystem=pixel&x=3272.30474865866&y=2026.09497317319&z=35.8013846153846
http://www.brain-map.org:80/viewImage.do?imageId=65616&coordSystem=pixel&x=3421.31343283582&y=1840.67724105648&z=41.094387755102
http://isrge/viewImage.do?imageId=74339484&coordSystem=pixel&x=5279.01374149126&y=2901.13808844415&z=26.0585303514377
http://isrge/viewImage.do?imageId=73777371&coordSystem=pixel&x=5137.98774683893&y=2733.78924788243&z=25.810819883796
http://www.brain-map.org:80/viewImage.do?imageId=71870519&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=74412799&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=71684835&coordSystem=pixel&x=5247.18257610525&y=3148.20496319649&z=21.1958428937778
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http://isrge/viewImage.do?imageId=72462526&coordSystem=pixel&x=5114.37575362157&y=2380.91402354493&z=25.8961122407483
http://www.brain-map.org:80/viewImage.do?imageId=73777822&coordSystem=pixel&x=5152.67712231641&y=2666.5390841651&z=23.5937537537538
http://www.brain-map.org:80/viewImage.do?imageId=71242808&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=73900154&coordSystem=pixel&x=9807.84791395042&y=3522.48490598975&z=25
http://www.brain-map.org:80/viewImage.do?imageId=73675384&coordSystem=pixel&x=5131.49112197592&y=2774.92921910681&z=19.2909306983576
http://www.brain-map.org:80/viewImage.do?imageId=74335546&coordSystem=pixel&x=5114.93159315114&y=2599.15396939055&z=20.7303289734443
http://www.brain-map.org:80/viewImage.do?imageId=74817784&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=73862218&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=94175&coordSystem=pixel&x=3140.48304748482&y=1762.05225095639&z=34.2932692307692
http://www.brain-map.org:80/viewImage.do?imageId=73911695&coordSystem=pixel&x=4753.50314083787&y=2715.92118474864&z=23.4651565622918
http://www.brain-map.org:80/viewImage.do?imageId=71821505&coordSystem=pixel&x=5322.87165450122&y=2542.13475361241&z=21.7934589359162
http://www.brain-map.org:80/viewImage.do?imageId=103544&coordSystem=pixel&x=3370.7864768106&y=1959.94083592513&z=39.0161264181524
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http://www.brain-map.org:80/viewImage.do?imageId=72590058&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=70909165&coordSystem=pixel&x=5281.2617161715&y=2728.43315619473&z=24.4248844523451
http://www.brain-map.org:80/viewImage.do?imageId=70604495&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=70903737&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=73996024&x=0.00762760417425574&y=0.118684529648921&z=25
http://www.brain-map.org:80/viewImage.do?imageId=6166&coordSystem=pixel&x=3528.13055834454&y=1820.49793237241&z=33.8496543778802
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The ABA coronal set contains many genes of known scientific interest as well as genes exhibiting combinatorial or unique expression
patterns. A correlation analysis of all available ABA coronal experiments (4376) was performed by comparing the expression value of
the CA2sp to expression values in other regions of the brain. Following image analysis, the data values for each experiment were
mapped to a 3-D reference brain at (200um)* voxel resolution. Then, each voxel was assigned a single expression value based on
the product of density and intensity of expression. Values from all 4376 experiments were computed, and the likelihood of co-
expression between any two voxels or regions are reported as a Pearson’s correlation coefficient.

For the purposes of determining correlated expression between the CA2sp and other brain regions, expression values from all voxels
within the CA2sp were aggregated to form a single expression value. Two types of comparisons were then made. First, the aggre-
gate expression values of the CA2sp and those of other anatomically defined regions (~200 structures) were compared within the 3-D
reference brain (structure vs. structure; table below). Second, a color map was then generated to display the correlation between the
CAZ2sp and each of the ~53,000 voxels of the reference volume (structure vs. voxel; correlation map on the following page).

STRUCTURE vs. STRUCTURE

The expression value of the CA2sp was compared to expression values for all other defined atlas regions. Degree of correlation is
displayed as a comparative fraction, with self-correlation = 1.000. Correlation between the CA2sp and macro/parent-structures are
presented, as well as correlation between the CA2sp and the 25 highest ranking substructures. The most highly correlated macro/
parent-structures don’t always contain the 25 top most correlated substructures. Columns match the Allen Reference Atlas palette.

Correlation of CA2sp with macro structures:
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Correlation of CA2sp with substructures: Correlation

Field CA2, pyramidal layer 1
Field CA3, pyramidal layer 0.974648
Ammon's Horn 0.964114
Field CA1, pyramidal layer 0.929573
Cortical plate 0.906448

Subiculum 0.887004
Basolateral amygdalar nucleus 0.885938
Basolateral amygdalar nucleus, anterior part 0.885414
Cortical subplate 0.88072
Basolateral amygdalar nucleus, posterior part | 0.876218
Cerebral cortex, layer 5 0.875995
Agranular insular area, dorsal part, layer 5 0.875406

Ectorhinal area/Layer 6a 0.874851
Gustatory areas, layer 5 0.874601
Secondary motor area, layer 5 0.874117
Dorsal peduncular area, layer 2/3 0.873816
Perirhinal area, layer 6a 0.873688
Primary motor area, Layer 5 0.8735
Perirhinal area, layer 6b 0.872883
Perirhinal area 0.872607
Perirhinal area, layer 5 0.872431
Agranular insular area 0.872394
Cerebral cortex, layer 6a 0.8723
Taenia tecta 0.871908
Ectorhinal area/Layer 5 0.871702
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http://csdl2.computer.org/persagen/DLAbsToc.jsp?resourcePath=/dl/trans/tb/&toc=comp/trans/tb/2007/03/n3toc.xml&DOI=10.1109/tcbb.2007.1035
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STRUCTURE vs. VOXEL:

Correlation between the CA2sp and all other (200um)* voxels in the brain. Degree of correlation assessed for each voxel is provided
visually (lower value = the correlation value of the 25th ranked substructure reported on the previous page) using the “jet” color scale
at rostrocaudal levels throughout the brain.

Coronal series through brain:

15

alleninstitute.org




Nature Precedings : doi:10.1038/npre.2008.2096.1 : Posted 18 Jul 2008

Below is an ontological analysis of the 50 Select Genes, using DAVID Bioinformatics Resources. The functional terms
that follow were returned using these constraints:

P-value Probability that the term is over-represented in this 50 when p < 0.05
Select Genes list relative to the mouse genome

Gene Count The minimum number of genes that must fall into an onto- 5 genes per term group
logical category to be considered a group

GO Level The level of functional specificity for GO functional catego- | Level GO_AIl
ries: Molecular Function (mf), Biological Process (bp) and
Cellular Components (cc)

# of DAVID IDs Number of unique DAVID gene IDs from user’s input list 47 DAVID gene IDs / 50 input genes

Date of table completion: April 2008

GOTERM MF ALL calcium ion binding 7 14.89% 0.007638
GOTERM MF ALL enzyme regulator activity 6 12.77% 0.009724
GOTERM BP_ALL cellular lipid metabolism 5 10.64% 0.01256
GOTERM MF ALL | cation binding 13 27.66% 0.020525
GOTERM BP ALL lipid metabolism 5 10.64% 0.023131
GOTERM CC ALL extracellular region 11 23.40% 0.025515
GOTERM CC ALL extracellular space 10 21.28% 0.032773
GOTERM MF ALL ion binding 13 27.66% 0.034763
GOTERM MF ALL metal ion binding 13 27.66% 0.034763
GOTERM CC ALL cellular component unknown 7 14.89% 0.049803

Glynn Dennis Jr., Brad T. Sherman, Douglas A. Hosack, Jun Yang, Michael W. Baseler, H. Clifford Lane, Richard A. Lem-
picki. “DAVID: Database for Annotation, Visualization, and Integrated Discovery.” Genome Biology. 2003 4(5): P3.
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Anatomy

o The CA2 pyramidal layer lies within Ammon’s horn and is most often interposed between CA1 and CA3 py-
ramidal layers.

o The pyramidal cells of the CA2 region are large and densely packed. The distinction between CA1sp and
CAZ2sp can be readily appreciated on Nissl stained sections by the shift in the packing density of the cells,
while the boundary between CA2sp and CA3sp is somewhat harder to identify.

e Although a single structure, two distinct portions of CA2sp are identifiable in rostral coronal sections, sepa-
rated by the pyramidal cells of CA1.

Expression Patterns of the 50 Select Genes
o Only a few genes, including Stard5 and Sosdc1, suggested subdivisions within the CA2sp region.
o Gene expression in CA2sp often extends into CA3sp, especially at the rostral aspects of Ammon’s horn,
suggesting that CA2sp may extend more rostrally than shown in the Allen Reference Atlas.
o A subset of genes show specific expression in CA2sp, independent of surrounding pyramidal cells in CA1
and CA3, while another subset show expression in CA2sp along with expression in CA1sp and/or CA3sp.
e  With the exception of S100b, the genes presented here also express in FC.

Correlation
o The cerebral cortex, specifically layers 5 and 6, correlated most strongly with CA2sp.
e Limbic and paralimbic areas showed gene expression that correlated strongly with CA2sp.

¢ Correlation of CA2sp with individual voxels highlights the concordance in gene expression between CA2sp
and FC.

We encourage you to reply with any comments or questions by email to !/Annotation@alleninstitute.org. To further explore the
gene expression data and analytical tools referred to in this report, please access our genome-wide data set at brain-map.org.

NEUROBLAST:

Many of the 50 genes listed in this report can be used to explore the NeuroBlast tool. This unique mining tool works
seamlessly from within brain-map.org to produce a list of genes that share similar expression patterns to any gene in the
coronal data set. Search for and select any gene, then select one of several brain regions from the NeuroBlast drop-tab
to explore a ranked list of similarly expressed genes for that region.

To learn more about this function, please refer to the NeuroBlast white paper.

BRAIN EXPLORER:

To compare gene expression levels across anatomical structures in 3-D detail, download the Brain Explorer desktop
application. This program is used to view gene expression in 3-D view (coronal, sagittal, horizontal and everywhere in
between) across all brain structures and allows for simultaneous viewing of multiple expression profiles.

The NeuroBlast spatial homology function and an anatomic search tool are also available from within Brain Explorer to
allow the user to search for and visualize genes with similar expression patterns.
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