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Introduction

This report contains a gene expression summary of the dentate gyrus (DG), 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 algo-
rithm, the expression values of the dentate gyrus were compared to the values of the macro/parent-structure, in
this case the hippocampal region, 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 between gene
expression in the dentate gyrus 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: 64-93
Allen Reference Atlas Sagittal Levels: 2-19, 21
Shown below is a plate from the Allen Reference Atlas, depicting the dentate gyrus (level 79):
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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/viewImage.do?imageId=130932
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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 dentate gyrus (DG) is a substructure of the hippocampal formation. In most coronal and
sagittal views, the dentate gyrus appears as a V-shaped structure enveloping the end of the pyrami-
dal cells of CA3. The dentate gyrus is composed of three regions: crest, lateral blade
(suprapyramidal portion) and medial blade (infrapyramidal portion). In the coronal view, the medial
blade appears first rostrally, while the lateral blade appears superior and more caudal to the medial
blade. Continuing caudally, the blades meet and form a V-shaped structure. At the most caudal as-
pect of the hippocampus, the medial and lateral blades join at each end to form the crest.

The dentate gyrus is also divided into three layers: molecular, granule and polymorph (also
referred to as the hilus). A relatively cell sparse area with varying cell sizes, the molecular layer
(DGmo) is located superficial to the granule cell layer (DGsg), which contains an extensive number
of small, densely packed and uniformly sized cells. The molecular and granule cell layers partially
enclose the polymorph layer (DGpo), which contains sparsely distributed large polymorphic cells. At
the interface of the DGsg and the DGpo lies the subgranular zone, one of the few regions in the
brain in which adult neurogenesis occurs.

In the ABA, the dentate gyrus can be viewed throughout most sagittal sections. In the most
lateral of views the dentate gyrus is seen as one entity, but moving medially one can see both dorsal
and ventral parts of the dentate gyrus. Proceeding medially, the ventral portion can no longer be
seen, while the dorsal portion remains visible through to the midline. Although not delineated in the
Allen Reference Atlas sagittal view, all three layers (molecular, granule and polymorph) of the den-
tate gyrus can be easily identified and the description of their location relative to one another is the
same as in the coronal view.

The appearance and location of the dentate gyrus can be appreciated on the following two pages.
Nissl-stained sections and Allen Reference Atlas plates reveal the cytoarchitecture and extent of the
dentate gyrus, and its location in relation to surrounding structures.
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Allen Brain Atlas: Structural Relationships

Click on a row to see what structures it contains
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B8 Basic Cell Groups and Regions
8 Cerebrum [CH]
B Cerebral cortex [CTx]
8 Cortical plate [CTxpl]
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@ Olfactory areas [OLF]
8 Hippocampal formation [HPF]
8 Hippocampal region [HIF]
BAmmon's Horn [CA]
8 Dentate gyrus [DG]
8 Dentate gyrus crest [DGor]
m Dentate gyrus crest, molecular layer [DGer-mo]
= Dentate gyrus crest, polymorph layer [DGer-pa]
m Dentate gyrus crest, granule cell layer [DGcr-sg]
8 Dentate gyrus lateral blade [DGIb]
m Dentate gyrus lateral blade, molecular layer [DGIb-mo]
= Dentate gyrus lateral blade, polymorph layer [DG1b-pa]
m Dentate gyrus lateral blade, granule cell layer [DGIb-5g]
8 Dentate gyrus medial blade [DGmb]
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= Dentate gyrus medial blade, polymorph layer [DGmb-pa)
= Dentate gyrus medial blade, granule cell layer [DGmb-sg]

=
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B Retrohippocampal region [RHP]
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The in situ hybridization (ISH) data below presents the dentate gyrus’ 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 p henotyp-
ing 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 dentate gyrus. The gene expression patterns were then verified manually. As such, these genes do not rep-
resent the only genes found in this structure, genes specific to this structure, or genes expressing at the highest level within this struc-
ture.

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.orqg.

A survey of selected gene expression shows three distinct categories of expression. The forty-five
genes falling into the first category show preferential expression in DGsg with little to no expression
in the DGpo and/or DGmo. Although a few genes showing minimal expression in DGpo and/or
DGmo do fall within this group, the notable feature is the frequent high density and intensity expres-
sion within the granule cell layer. The second category contains two genes that show distinct enrich-
ment in the subgranular zone. The last and most distinct category highlighted by these select genes
contains three genes that show restricted expression in DGpo.

Using ISH data, the layers within the dentate gyrus can be just as easily distinguished as in the Nissl
stained sections. Additionally, the border between CA3 of Ammon’s horn and the polymorph layer,
somewhat indistinguishable on Nissl stained sections, can be highlighted by specific gene expres-
sion patterns.

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 dentate gyrus.

ISH Heat map
C1ql2 C1ql2

Coronal: The coronal view of C1ql2 shows preferen- |Coronal: The coronal view of C1ql2 shows high density

tial expression in DGsg with little to no expression in |and very high intensity in the granule layer.

DGpo and/or DGmo.
=<

DGIb-sg
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DGmb-mo|
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DGmMb-sq
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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=71425113&coordSystem=pixel&x=3862.44758224883&y=2495.58809637993&z=63.8286144991092
http://www.brain-map.org:80/viewImage.do?imageId=71425113&coordSystem=pixel&x=3862.44758224883&y=2495.58809637993&z=63.8286144991092&initExp=y
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ISH
C1ql2
Sagittal: The sagittal view of C1ql2 shows preferential

expression in DGsg with little to no expression in
DGpo and/or DGmo.

Heat map

C1ql2

Sagittal: The sagittal view of C1ql2 shows high density
and very high intensity in the granule layer.

bama]
ISH Heat map
Neurod1 Neurod1

Coronal: The coronal view of Neurod1 shows enrich-
ment in the subgranular zone.

Coronal: The heat map of the same view shows high
density and intensity in the subgranular zone.

o]
ISH Heat map
Neurod1 Neurod1

Sagittal: The subgranular zone is also highlighted in
the sagittal view by Neurod1.

Sagittal: The sagittal view of Neurod1 shows high den-
sity and intensity in the granule layer.
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http://isrge:80/viewImage.do?imageId=68691016&coordSystem=pixel&x=7150.37457453561&y=2222.51397810442&z=75.411161285351
http://isrge:80/viewImage.do?imageId=68691016&coordSystem=pixel&x=7150.37457453561&y=2222.51397810442&z=75.411161285351&initExp=y
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http://www.brain-map.org:80/viewImage.do?imageId=79671765&coordSystem=pixel&x=7911.96316339252&y=2342.74658122778&z=66.4670334412082&initExp=y
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ISH

Csf2rb2

Coronal: Within the DG, expression of Csf2rb2 is re-
stricted to the polymorph layer.

Heat map

Csf2rb2

Coronal: The coronal view of Csf2rb2 shows scattered
density and very high intensity.

ISH

Csf2rb2
Sagittal: The polymorph layer is highlighted in the sag-
ittal section as well.

ECzms

Heat map

Csf2rb2

Sagittal: The sagittal view of Csf2rb2 shows scattered
density and high intensity.
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http://www.brain-map.org:80/viewImage.do?imageId=69552089&coordSystem=pixel&x=5873.14306956247&y=2418.83851225556&z=69.377774089136&initExp=y
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50 SELECT GENES:
This gene list was generated by manual curation of an algorithmically derived list that compared gene expression values of

dentate gyrus to those of the hippocampal region. Categories of expression are subjectively grouped by relative expression charac-
Curation of 50 Select Genes List: April 2008

teristics.

Enriched Expression in DGsg with little to no Expression in DGpo and/or DGmo

Number [Gene Symbol |Gene Name Expression Pattern
1 |C1al2 complement component 1, g subcomponent-like 2 High density, very high intensity
2 [6430709H04Rik |RIKEN cDNA 6430709H04 gene High density and intensity
3 [Sipatll2 signal-induced proliferation-associated 1 like 2 High density and intensity
4 |C630035N08Rik |RIKEN cDNA C630035N08 gene High density, very high intensity
5 [Btg1 B-cell translocation gene 1, anti-proliferative High density, very high intensity
6 [Dsp desmoplakin High density, very high intensity
transient receptor potential cation channel, subfamily
7 |Trpc6 C, member 6 High density, very high intensity
8 |Cyp7b1 icytochrome P450, family 7, subfamily b, polypeptide 1 High density, very high intensity
9 [Foxof forkhead box O1 Medium density and high intensity
phosphatidylinositol transfer protein, membrane-
10 |Pitpnm2 associated 2 High density, very high intensity
ATP-binding cassette, sub-family B (MDR/TAP),
11 |Abcb10 member 10 Medium density and high intensity
12 [Krt9 keratin 9 Medium density and high intensity
minichromosome maintenance deficient 6 (MIS5 ho-
13 |Mcm6 molog, S. pombe) (S. cerevisiae) High density, very high intensity
14 |Npyir neuropeptide Y receptor Y1 High density, very high intensity
pleckstrin homology domain-containing, family A
15 |Plekha2 (phosphoinositide binding specific) member 2 High density, very high intensity
16 |A330019NO5Rik [RIKEN cDNA A330019N05 gene High density, very high intensity
17 |Lct lactase High density, very high intensity
18 |Pdyn prodynorphin High density, very high intensity
19 |Gabrd gamma-aminobutyric acid (GABA-A) receptor, subunit delta]Medium density and high intensity
20 |Btbd3 BTB (POZ) domain containing 3 High density, very high intensity
21 [Tdo2 tryptophan 2,3-dioxygenase Medium density and high intensity
22 [C78409 expressed sequence C78409 Medium density and very high intensity
23 |LOC432928 similar to PAPIN Medium density and high intensity
24 |Spagb sperm associated antigen 5 Scattered density and high intensity
25 13110082D06RIik |RIKEN cDNA 3110082D06 gene Medium density and high intensity
26 |[Zim2 zinc finger, imprinted 2 Scattered density and high intensity
27 12700045P11Rik |RIKEN cDNA 2700045P11 gene High density, very high intensity
ADAM metallopeptidase with thrombospondin type 1
28 |Adamts17 motif, 17 Medium density and high intensity
29 |Npnt nephronectin High density and intensity
solute carrier family 29 (nucleoside transporters),
30 [Slc39a6 member 4 High density and intensity
31 [Slc29a4 solute carrier family 39 (metal ion transporter), member 6  |High density, very high intensity
32 |AI841794 expressed sequence Al841794 High density and intensity
33 |Crlf1 cytokine receptor-like factor 1 High density, very high intensity
34 |Gm837 gene model 837, (NCBI) High density and intensity
35 [Tiam1 T-cell lymphoma invasion and metastasis 1 High density, very high intensity
36 [Stxbp6 syntaxin binding protein 6 (amisyn) High density, very high intensity
37 |Dock10 dedicator of cytokinesis 10 High density, very high intensity
38 |C230030N03Rik |RIKEN cDNA C230030N03 gene Medium density and high intensity
39 6330514A18Rik |RIKEN cDNA 6330514A18 gene High density, very high intensity
40 |lgsf3 immunoglobulin superfamily, member 3 High density, very high intensity
41 |BC056349 cDNA sequence BC056349 High density and intensity
42 [Syn3 synapsin 1l High density and intensity
43 |Prox1 prospero-related homeobox 1 High density and intensity
44 |Cblb Casitas B-lineage lymphoma b Medium density and high intensity
45 Rreb1 ras responsive element binding protein 1 High density and intensity
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http://www.brain-map.org/search.do?queryText=genesymbol=C1ql2
http://www.brain-map.org/search.do?queryText=genesymbol=6430709H04Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Sipa1l2
http://www.brain-map.org/search.do?queryText=genesymbol=C630035N08Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Btg1
http://www.brain-map.org/search.do?queryText=genesymbol=Dsp
http://www.brain-map.org/search.do?queryText=genesymbol=Trpc6
http://www.brain-map.org/search.do?queryText=genesymbol=Cyp7b1
http://www.brain-map.org/search.do?queryText=genesymbol=Foxo1
http://www.brain-map.org/search.do?queryText=genesymbol=Pitpnm2
http://www.brain-map.org/search.do?queryText=genesymbol=Abcb10
http://www.brain-map.org/search.do?queryText=genesymbol=Krt9
http://www.brain-map.org/search.do?queryText=genesymbol=Mcm6
http://www.brain-map.org/search.do?queryText=genesymbol=Npy1r
http://www.brain-map.org/search.do?queryText=genesymbol=Plekha2
http://www.brain-map.org/search.do?queryText=genesymbol=A330019N05Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Lct
http://www.brain-map.org/search.do?queryText=genesymbol=Pdyn
http://www.brain-map.org/search.do?queryText=genesymbol=Gabrd
http://www.brain-map.org/search.do?queryText=genesymbol=Btbd3
http://www.brain-map.org/search.do?queryText=genesymbol=Tdo2
http://www.brain-map.org/search.do?queryText=genesymbol=C78409
http://www.brain-map.org/search.do?queryText=genesymbol=LOC432928
http://www.brain-map.org/search.do?queryText=genesymbol=Spag5
http://www.brain-map.org/search.do?queryText=genesymbol=3110082D06Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Zim2
http://www.brain-map.org/search.do?queryText=genesymbol=2700045P11Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Adamts17
http://www.brain-map.org/search.do?queryText=genesymbol=Npnt
http://www.brain-map.org/search.do?queryText=genesymbol=Slc39a6
http://www.brain-map.org/search.do?queryText=genesymbol=Slc29a4
http://www.brain-map.org/search.do?queryText=genesymbol=AI841794
http://www.brain-map.org/search.do?queryText=genesymbol=Crlf1
http://www.brain-map.org/search.do?queryText=genesymbol=Gm837
http://www.brain-map.org/search.do?queryText=genesymbol=Tiam1
http://www.brain-map.org/search.do?queryText=genesymbol=Stxbp6
http://www.brain-map.org/search.do?queryText=genesymbol=Dock10
http://www.brain-map.org/search.do?queryText=genesymbol=C230030N03Rik
http://www.brain-map.org/search.do?queryText=genesymbol=6330514A18Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Igsf3
http://www.brain-map.org/search.do?queryText=genesymbol=BC056349
http://www.brain-map.org/search.do?queryText=genesymbol=Syn3
http://www.brain-map.org/search.do?queryText=genesymbol=Prox1
http://www.brain-map.org/search.do?queryText=genesymbol=Cblb
http://www.brain-map.org/search.do?queryText=genesymbol=Rreb1
http://brain-map.org/pdf/FineStructureAnnotation.pdf

Enriched Expression in DGsg with little to no Expression in DGpo and/or DGmo

1.C1ql2 2.6430709H04Rik 3.Sipall2

Nature Precedings : doi:10.1038/npre.2008.2095.1 : Posted 18 Jul 2008

4.C630035N08Rik

=

N R LA

7.Trpc6 8.Cyp7b1 9.Foxo1

o g v s ol = P g (oS
TN % ;
i ; g
e . : Y o . ¥

(1)

10.Pitpnm2 11.Abcb10

=

L e O]

13.Mcm6 14.Npy1ir 15.Plekha2

alleninstitute.org


http://www.brain-map.org:80/viewImage.do?imageId=71425113&coordSystem=pixel&x=3849.37875&y=2510.86344685841&z=50
http://www.brain-map.org:80/viewImage.do?imageId=74693793&coordSystem=pixel&x=4204.10800570647&y=2219.53685060909&z=60.3856
http://www.brain-map.org:80/viewImage.do?imageId=72019868&x=0.132848525940129&y=0.0953674907111979&z=50
http://www.brain-map.org:80/viewImage.do?imageId=73418655&x=0.127361576613235&y=0.179902957855225&z=50
http://www.brain-map.org:80/viewImage.do?imageId=73700468&x=0.0995460919315051&y=0.152425400335446&z=50
http://www.brain-map.org:80/viewImage.do?imageId=76077858&x=0.0532133607893605&y=0.117384700511641&z=50
http://www.brain-map.org:80/viewImage.do?imageId=70469840&x=0.107556955333965&y=0.211133824237048&z=50
http://www.brain-map.org:80/viewImage.do?imageId=70712166&x=0.0656500403294823&y=0.145426469597434&z=50
http://www.brain-map.org:80/viewImage.do?imageId=71108129&coordSystem=pixel&x=6476.72087271173&y=3813.20352610217&z=50.0471602209945
http://www.brain-map.org:80/viewImage.do?imageId=73984135&x=0.117327978353247&y=0.166574383054774&z=50
http://www.brain-map.org:80/viewImage.do?imageId=74792751&x=0.133094148760136&y=0.152684589761965&z=50
http://www.brain-map.org:80/viewImage.do?imageId=71518591&coordSystem=pixel&x=6377.41909975669&y=2757.59163925904&z=50
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http://www.brain-map.org:80/viewImage.do?imageId=74096609&x=0.0896163508068729&y=0.0690241399989678&z=40.1877572016461
http://www.brain-map.org:80/viewImage.do?imageId=73915579&x=0.127996605370428&y=0.174375000312108&z=50
http://www.brain-map.org:80/viewImage.do?imageId=71944488&x=0.136833153728326&y=0.141721466140372&z=50
http://www.brain-map.org:80/viewImage.do?imageId=74475152&x=0.153063838247843&y=0.0824277818283005&z=50
http://www.brain-map.org:80/viewImage.do?imageId=76145279&x=0.101570722388967&y=0.149208025482452&z=57.8703703703704
http://www.brain-map.org:80/viewImage.do?imageId=74321448&coordSystem=pixel&x=4117.81679168112&y=2728.81040586809&z=50
http://www.brain-map.org:80/viewImage.do?imageId=71823823&x=0.100224740711815&y=0.14048757889525&z=50
http://www.brain-map.org:80/viewImage.do?imageId=71446804&coordSystem=pixel&x=4273.786382392&y=2776.72070497352&z=57.4386279156792
http://www.brain-map.org:80/viewImage.do?imageId=73912593&x=0.10905665981417&y=0.113472794649611&z=50
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http://www.brain-map.org:80/viewImage.do?imageId=67824893&x=0.066277688733359&y=0.132400044845675&z=50
http://www.brain-map.org:80/viewImage.do?imageId=74758090&x=0.143767071444833&y=0.178008329894193&z=50
http://www.brain-map.org:80/viewImage.do?imageId=72124720&coordSystem=pixel&x=3769.14051094891&y=2623.97713241245&z=50
http://www.brain-map.org:80/viewImage.do?imageId=71787663&x=0.0406550408088466&y=0.165554204425941&z=50
http://www.brain-map.org:80/viewImage.do?imageId=72075191&x=0.0427531982111177&y=0.140370832332354&z=50
http://www.brain-map.org:80/viewImage.do?imageId=70635941&x=0.138886956438029&y=0.1632748934786&z=50
http://www.brain-map.org:80/viewImage.do?imageId=73980356&x=0.094516602199012&y=0.18435693209087&z=50
http://www.brain-map.org:80/viewImage.do?imageId=73957471&coordSystem=pixel&x=3758.61374695864&y=2816.48614034627&z=50
http://www.brain-map.org:80/viewImage.do?imageId=74923505&x=0.132646124058411&y=0.126381458221196&z=50
http://www.brain-map.org:80/viewImage.do?imageId=71944039&x=-0.0482052723375669&y=0.0896952821947329&z=50
http://www.brain-map.org:80/viewImage.do?imageId=71701066&coordSystem=pixel&x=3934.38259833134&y=2627.3009203614&z=50
http://www.brain-map.org:80/viewImage.do?imageId=73895777&x=0.117360836625881&y=0.14703372869159&z=50
http://www.brain-map.org:80/viewImage.do?imageId=73432860&x=0.119418817999308&y=0.201806508673399&z=50
http://www.brain-map.org:80/viewImage.do?imageId=74916017&coordSystem=pixel&x=4268.47663733157&y=2731.95262768899&z=57.3410903386064
http://www.brain-map.org:80/viewImage.do?imageId=72163409&coordSystem=pixel&x=4222.23905109489&y=2430.14720561653&z=50
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‘Number Gene Symbol Gene Name Expression Pattern

46 |Neurod1 neurogenic differentiation 1 High density and intensity
47 |DOH4S114 DNA segment, human D4S114 Medium density and high intensity
46.Neurod1 47.D0H4S114

A
)

s
A

|Number Gene Symbol Gene Name Expression Pattern

colony stimulating factor 2 receptor, beta 2,

48 [Csf2rb2 low-affinity (granulocyte-macrophage) Scattered density and very high intensity

49 |Cagel cancer antigen 1 Scattered density and very high intensity

50 [Col6a3 procollagen, type VI, alpha 3 Scattered density and very high intensity
50.Col6a3
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http://www.brain-map.org/search.do?queryText=genesymbol=Csf2rb2
http://www.brain-map.org/search.do?queryText=genesymbol=Cage1
http://www.brain-map.org/search.do?queryText=genesymbol=Col6a3
http://www.brain-map.org:80/viewImage.do?imageId=73967850&coordSystem=pixel&x=4006.09649853415&y=2614.48666338452&z=54.9062909750314
http://www.brain-map.org:80/viewImage.do?imageId=72461924&coordSystem=pixel&x=5678.79234248633&y=2918.20509665886&z=50
http://www.brain-map.org:80/viewImage.do?imageId=75018080&x=0.137040457057523&y=0.157649282577554&z=50
http://www.brain-map.org:80/viewImage.do?imageId=75509746&x=0.0934277429774045&y=0.130645546476536&z=50
http://www.brain-map.org:80/viewImage.do?imageId=72462371&x=0.115394016383026&y=0.131552144302032&z=50
http://www.brain-map.org/search.do?queryText=genesymbol=Neurod1
http://www.brain-map.org/search.do?queryText=genesymbol=D0H4S114
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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 (n=4376) was performed by comparing the expression value
of the dentate gyrus 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 dentate gyrus and other brain regions, expression values from all
voxels within the dentate gyrus were aggregated to form a single expression value. Two types of comparisons were then made.

First, the aggregate expression values of the dentate gyrus 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 dentate gyrus 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 dentate gyrus was compared to expression values for all other defined atlas regions. Degree of correla-
tion is displayed as a comparative fraction, with self-correlation = 1.000. Correlation between the dentate gyrus and macro/parent-
structures are presented, as well as correlation between the dentate gyrus 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 Refer-
ence Atlas palette.

Correlation of DG with macro structures:

Correlation of DG with substructures: Correlation
Dentate gyrus (DG) 1
Cortical plate (CTXpl) 0.911425
Ammon's Horn (CA) 0.908652
Field CA3, pyramidal layer (CA3sp) 0.892766
Field CA1, pyramidal layer (CA1sp) 0.881373
Taenia tecta (TT) 0.868505
Cortical subplate (CTXsp) 0.86607
Basolateral amygdalar nucleus, posterior part (BLAp) 0.864451
Basolateral amygdalar nucleus (BLA) 0.864144
Lateral amygdalar nucleus (LA) 0.861981
Field CA2, pyramidal layer (CA2sp) 0.861016
Subiculum (SUB) 0.860042
Cerebral cortex, layer 2 (CTX2) 0.860016
Infralimbic area, layer 2/3 (ILA2/3) 0.856864
Basomedial amygdalar nucleus, posterior part (BMAp) | 0.854937
Orbital area, medial part (ORBm) 0.854118
Dorsal peduncular area (DP) 0.854002
Prelimbic area (PL) 0.853458
Temporal association areas (TEa) 0.85303
Infralimbic area, layer 2 (ILA2) 0.852787
Dorsal peduncular area, layer 2 (DP2) 0.852293
Basolateral amygdalar nucleus, anterior part (BLAa) 0.852225
Dorsal peduncular area, layer 2/3 (DP2/3) 0.851046
Ectorhinal area (ECT) 0.850878
Agranular insular area (Al) 0.850343
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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

STRUCTURE vs. VOXEL:

Correlation between the dentate gyrus 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.
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GO TABLE:

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 Select | when p < 0.05
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_AlI
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 BP ALL establishment of localization 31.91% 0.0019
GOTERM BP ALL localization 15 31.91% 0.002064
GOTERM BP_ALL transport 14 29.79% 0.002594
GOTERM MF ALL transporter activity 8 17.02% 0.037463

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.

Anatomy

e The dentate gyrus is composed of three regions (crest, lateral blade and medial blade) and three cell layers
(molecular, granule and polymorph).

e The granule layer contains many small, densely packed and uniformly sized cells. The molecular layer, su-
perficial to the granule cell layer, is a cell sparse area with cells of varying sizes. The polymorph layer, posi-
tioned between the two blades, contains a sparse distribution of large polymorphic cells.

e The borders between the layers within the dentate gyrus are clear and distinct, however the border between
the polymorph cell layer and the pyramidal cells of CA3 is harder to discern in Nissl stained sections.

e The subgranular zone, one of the few regions in which adult neurogenesis occurs, is located at the interface of
the granule and polymorph layers.

Expression Patterns of the 50 Select Genes
e The most common expression pattern seen in these selected genes shows enriched expression in the DGsg
with little to no expression in DGpo and/or DGmo.
e Heterogeneous expression in the granule cell layers can be observed across the septotemporal extent of the
dentate gyrus for some genes, including Dsp and Lct, which exhibit septal enrichment.

Correlation
e Gene expression patterns in the DG are highly correlated with expression in other hippocampal regions.
e Gene expression is also correlated with expression in the cerebral cortex, particularly with other limbic and
paralimbic regions.
e Correlation of the gene expression in DG with individual voxels highlights regional differences in gene expres-
sion within the cortex.

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.
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http://david.abcc.ncifcrf.gov/
mailto:!Annotation@alleninstitute.org
http://www.brain-map.org/welcome.do
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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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http://brain-map.org/pdf/NeuroBlast.pdf
http://www.brain-map.org/downloadExplorer.do

