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Introduction

This report contains a gene expression summary of the area postrema (AP), derived from the Allen Brain Atlas
(ABA) in-situ hybridization (ISH) 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 AP were compared to the values of the macro/parent-structure, in this case the
medulla, for the purpose of extracting regionally specific gene expression data. The highest ranking ratios were
then manually curated and verified. The 50 Select Genes were compiled for expression characterization. The
experimental data for each gene may be accessed via the links provided; complementary sagittal data may also
be accessed using the ABA. Correlation between gene expression in the AP and the rest of the brain, across all
genes in the coronal dataset (~4300 genes), were derived computationally and are presented below. A gene on-
tology table (derived from DAVID Bioinformatics Resources 2007) is also included, highlighting possible functions
of these 50 Select Genes.

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

Allen Reference Atlas Coronal Levels: 127-131
Allen Reference Atlas Sagittal Levels: 19-21

Shown below is a plate from the Allen Reference Atlas, depicting the AP (level 128):
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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/welcome.do
http://brain-map.org/pdf/FineStructureAnnotation.pdf
http://www.brain-map.org:80/viewImage.do?imageId=130883&coordSystem=pixel&x=2845&y=2209&z=18.6057039384337
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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 area postrema (AP) is a compact substructure of the sensory-related medulla (MY-
sen), located within the hindbrain. The AP straddles the midline in the dorsomedial region of the
medulla, directly under the cerebellum, and forms the caudal wall of the fourth ventricle at the
transition to the central canal (c). Laterally, the AP is bounded by the commissural portion of the
nucleus of the solitary tract (NTSco), which has more diffuse, lighter cells that also extend to the
ventral aspect of the posterior AP. In the coronal plane, the AP has an inverted triangular shape
while in the sagittal plane the AP exhibits an elliptical or tear-drop shape. The small, dark stain-
ing, and uniformly packed cells of the AP make it readily apparent in both Nissl-stained and ISH
data due to its location on the midline and the high density of its cells.

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

Allen Brain Atlas: Structural Relationships

Click on g row to see what structures it contains.

show all | hide all

B Basic Cell Groups and Regions
@8 Cerebrum [CH]
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@ Midbrain [ME]
8 Hindbrain [HE]
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@ Cochlear nuclei [CH]
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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/AP.html
http://www.brain-map.org/aba/mouse/atlas/coronal/AP.html

Nature Precedings : doi:10.1038/npre.2008.2053.1 : Posted 7 Jul 2008

Atlas and Nissl:
Sagittal:

Lateral Medial

R intemet Explorer

ALLEN INSTITUTE / BRAIN SCIENCE

R Synchronize Atlss

Ailen Reference Alas Alen Reference Allss

Reference Atlas - Coronal - Niss! Reference Allas - Coronal - Niss!

Rifarencs Allas - Sagifal - Annotas|

Reference Allss - Sagital- Annotats

Reference Allas - Sagital- Niss! Reforance Atas - Sagtal- Niss!

s awy Reference
..... - 4 g = ! Z Atlas

SogtalLova 10 v & SogtalLovei21

s s 4

o 3
€] Dore. z [ @ inemet v |&roere

R 3

.41 b ‘

> Level20

“map.org  Mulliple Image Viewer - Microsoft Internel Ex. ‘orer

Instructions

Help.

Alen Raerence Atlss Allen Reference Allas

Raferance Alla - Cororal - Nissl Reference Alas - Coranal- Niss!

Roferance Allas - Sagital- Annotate) oS
Postion 3500

e — %
Atlas-Sagittal 50-A

Ao S 460 Alles SagitalS0A [ | Reforence Atlas - Saitial- Annotat
Postion 3500 Postion: 4000

Reference Allas - Sagital - Niss! Reference Atls- Sagital- Niss!

Atlas-Sagittal 468

Nissl

IS [ [ [ [@nena Z €10

4 alleninstitute.org


http://www.brain-map.org/aba/mouse/atlas/sagittal/AP.html
http://www.brain-map.org/aba/mouse/atlas/sagittal/AP.html
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The ISH data below presents the anatomical and cytoarchitectural characteristics of the AP 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 oth-
erwise can not be differentiated on purely morphological grounds. The 50 genes in this section were selected based on a mathe mati-
cal algorithm to identify gene expression patterns that allow selective identification of the AP. 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.

The ISH protocol is described 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.org.

This survey of the 50 Select Genes showed a relatively narrow range of expression patterns
in the AP. The majority of genes showed widespread expression across the entire nucleus, al-
though the density of expression varied significantly from gene to gene, ranging from high (Wif1) to
scattered (Nid1). In addition, some of the genes showed a subpopulation of cells: several genes
expressed along the periphery of the AP while the internal cells remained either unexpressed or ex-
pressed at a lower density and/or intensity (Fabp7). In a few other genes the reverse was true with
expression primarily within the interior of the AP and little expression along the periphery (Smoc2).
Ependymal cells lining of the ventricles sometimes appear to show expression (e.g. Igfbp5) although
further corroboration is necessary.

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 an ISH image and select “Show Expression Analysis.”

ISH DATA The Allen Institute ISH images below were selected to highlight various expression patterns of the area postrema.

ISH Heat map
Igfbp5 lgfbp5
Coronal: High density expression in the AP, just below the Coronal: The AP shows high density and very high intensity
molecular layer of the cerebellum. expression as shown by a heat map.
- 3 ”1.
ey .
Cerebellum| |Centra| canal| |Area Postremal |Cerebel|um| |Centra| canal| |Area Postrema
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http://brain-map.org/pdf/ABADataProductionProcesses.pdf
http://brain-map.org/pdf/InformaticsDataProcessing.pdf
http://www.brain-map.org/
http://brain-map.org/viewImage.do?imageId=73490348&coordSystem=pixel&x=2790.41078226109&y=3103.79251336625&z=40.6215538397079
http://brain-map.org/viewImage.do?imageId=73490348&coordSystem=pixel&x=2790.41078226109&y=3103.79251336625&z=40.5360447716526&initExp=y
http://www.brain-map.org/welcome.do
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ISH

lafbp5
Sagittal: The full rostrocaudal extent of the AP is shown.
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Sagittal: Igfbp5 expression is presented as high density and
very high intensity.
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ISH
Nid1
Coronal: Small, interstitial cells in the AP.

Cerebellum| |Centra| canal| |Area Postrema

Heat map

Nid1

Coronal: The scattered density and high intensity can be seen
in the section below.

Cerebellum| [Central canal| |Area Postrema

ISH
Nid1
Sagittal: Scattered expression throughout the AP.

J

Area Postrema

Cerebellum

Heat map
Nid1
Sagittal: Nid1 expression, scattered density and high intensity.

Area Postrema

Cerebellum
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http://www.brain-map.org/viewImage.do?imageId=69629689&coordSystem=pixel&x=12979.11875&y=4631.162735899&z=48.9896410888265
http://www.brain-map.org/viewImage.do?imageId=69629689&coordSystem=pixel&x=12979.11875&y=4631.162735899&z=48.9896410888265&initExp=y
http://www.brain-map.org/viewImage.do?imageId=75001815&x=0.0290948453960048&y=-0.0431104918996228&z=64.785093735711
http://www.brain-map.org/viewImage.do?imageId=75001815&x=0.0290948453960048&y=-0.0431104918996228&z=64.785093735711&initExp=y
http://www.brain-map.org/viewImage.do?imageId=69699807&x=-0.382866925938451&y=-0.129221357685659&z=78.8120392289483
http://www.brain-map.org/viewImage.do?imageId=69699807&x=-0.382866925938451&y=-0.129221357685659&z=78.8120392289483&initExp=y
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ISH

Fabp?7
Coronal: Fabp7 shows a higher density of expression along the
perimeter of the AP.
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Heat map
Fabp7

Coronal: Fabp7 shows medium density and high to very high
intensity along the periphery

High
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ISH

Smoc2
Coronal: Smoc2 appears to show a lower density of expression
along the perimeter of the AP than in the interior.
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Smoc2

Coronal: Smoc2 appears to show sparse expression along the
periphery of the AP with medium density in the interior region.
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http://brain-map.org/viewImage.do?imageId=71999866&x=-0.0215482987133585&y=-0.0761021067686038&z=75.5782676618643
http://brain-map.org/viewImage.do?imageId=71999866&x=-0.0215482987133585&y=-0.0761021067686038&z=75.5782676618643&initExp=y
http://brain-map.org/viewImage.do?imageId=74294810&x=-0.00927654954579745&y=-0.0212242283310765&z=83.3333333333333
http://brain-map.org/viewImage.do?imageId=74294810&x=-0.00927654954579745&y=-0.0212242283310765&z=83.3333333333333&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 area postrema to those of the medulla. Categories of expression are subjectively grouped by relative expression

characteristics.

Curation of 50 Select Genes List: June 2007

General Expression Pattern

Number |Gene Symbol Gene Name Expression Pattern
1 |lafbp5 insulin-like growth factor binding protein 5 |High density, very high intensity
2 [Dap death-associated protein High density, very high intensity
3 [Efnb2 ephrin B2 Medium density, high intensity
4 |Dkk3 dickkopf homolog 3 (Xenopus laevis) High density, high to very high intensity
5 |Wif1 Wt inhibitory factor 1 High density, very high intensity
6 [Prokr2 prokineticin receptor 2 High density, very high intensity
7 [ld4 inhibitor of DNA binding 4 High density, very high intensity
8 [Fn1 fibronectin 1 High density, very high intensity
calcium channel, voltage-dependent,
9 |Cacng5 gamma subunit 5 High density, high to very high intensity
10 |Casr calcium-sensing receptor Medium density, very high intensity
receptor (calcitonin) activity modifying pro-
11 |Ramp3 tein 3 Medium density, very high intensity
12 |C230071H18Rik RIKEN cDNA C230071H18 gene Medium density, medium to high intensity
regulatory factor X, 4 (influences HLA class
13 |Rfx4 Il expression) Medium density, medium to high intensity
14 |A530088H08Rik RIKEN cDNA A530088H08 gene High density, very high intensity
glycerophosphodiester phosphodiesterase
15 |Gdpd2 domain containing 2 High density, high to very high intensity
16 |Rarb retinoic acid receptor, beta High density, high intensity
UDP-GIcNAc:betaGal beta-1,3-N-
17 [B3gnt2 acetylglucosaminyltransferase 2 Medium density, medium to high intensity
18 |Crym crystallin, mu Medium density, high to very high intensity
phosphatidylinositol transfer protein, mem-
19 |Pitpnm2 brane-associated 2 High density, high intensity
alanine-glyoxylate aminotransferase 2-like
20 |Agxt2l1 High density, high to very high intensity
21 |Slc20a2 solute carrier family 20, member 2 High density, very high intensity
22 |Trp53i11 Trp53 inducible protein 11 High density, very high intensity
23 |BC029169 cDNA sequence BC029169 High density, high intensity
24 |Hoxab homeo box A5 Medium density, high intensity
25 |Cd63 Cd63 antigen Medium density, high intensity
solute carrier family 27 (fatty acid trans-
26 |Slc27a1 porter), member 1 High density, very high intensity
27 |5730469M10Rik RIKEN cDNA 5730469M10 gene High density, high intensity
28 |Sned1 sushi, nidogen and EGF-like domains 1 High density, very high intensity
29 |Mall monoglyceride lipase Medium density, high to very high intensity
30 |Gpr139 G protein-coupled receptor 139 High density, high intensity
31 |Accn4 amiloride-sensitive cation channel 4, pituitary [High density, high to very high intensity
gem (nuclear organelle) associated protein
32 |Gemin4d 4 Medium density, high intensity
33 |PIxnd1 plexin D1 [Medium density, medium to high intensity
34 [Tacr3 tachykinin receptor 3 Medium density, medium intensity
35 [Tgfbr2 transforming growth factor, beta receptor Il |Scattered density, medium to high intensity
36 |Gpr83 G protein-coupled receptor 83 Medium density, high intensity
37 |Ghsr growth hormone secretagogue receptor High density, very high intensity
38 |Nid1 hidogen 1 Scattered density, medium to high intensity
39 [Prlhr prolactin releasing hormone receptor Scattered density, medium to high intensity
40 |Calcr calcitonin receptor Scattered density, high intensity
41 |Lzp-s P lysozyme structural Scattered density, high intensity
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http://brain-map.org/pdf/FineStructureAnnotation.pdf
http://www.brain-map.org/search.do?queryText=genesymbol=Igfbp5
http://www.brain-map.org/search.do?queryText=genesymbol=Dap
http://www.brain-map.org/search.do?queryText=genesymbol=Efnb2
http://www.brain-map.org/search.do?queryText=genesymbol=Dkk3
http://www.brain-map.org/search.do?queryText=genesymbol=Wif1
http://www.brain-map.org/search.do?queryText=genesymbol=Prokr2
http://www.brain-map.org/search.do?queryText=genesymbol=Id4
http://www.brain-map.org/search.do?queryText=genesymbol=Fn1
http://www.brain-map.org/search.do?queryText=genesymbol=Cacng5
http://www.brain-map.org/search.do?queryText=genesymbol=Casr
http://www.brain-map.org/search.do?queryText=genesymbol=Ramp3
http://www.brain-map.org/search.do?queryText=genesymbol=C230071H18Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Rfx4
http://www.brain-map.org/search.do?queryText=genesymbol=A530088H08Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Gdpd2
http://www.brain-map.org/search.do?queryText=genesymbol=Rarb
http://www.brain-map.org/search.do?queryText=genesymbol=B3gnt2
http://www.brain-map.org/search.do?queryText=genesymbol=Crym
http://www.brain-map.org/search.do?queryText=genesymbol=Pitpnm2
http://www.brain-map.org/search.do?queryText=genesymbol=Agxt2l1
http://www.brain-map.org/search.do?queryText=genesymbol=Slc20a2
http://www.brain-map.org/search.do?queryText=genesymbol=Trp53i11
http://www.brain-map.org/search.do?queryText=genesymbol=BC029169
http://www.brain-map.org/search.do?queryText=genesymbol=Hoxa5
http://www.brain-map.org/search.do?queryText=genesymbol=Cd63
http://www.brain-map.org/search.do?queryText=genesymbol=Slc27a1
http://www.brain-map.org/search.do?queryText=genesymbol=5730469M10Rik
http://www.brain-map.org/search.do?queryText=genesymbol=Sned1
http://www.brain-map.org/search.do?queryText=genesymbol=Mgll
http://www.brain-map.org/search.do?queryText=genesymbol=Gpr139
http://www.brain-map.org/search.do?queryText=genesymbol=Accn4
http://www.brain-map.org/search.do?queryText=genesymbol=Gemin4
http://www.brain-map.org/search.do?queryText=genesymbol=Plxnd1
http://www.brain-map.org/search.do?queryText=genesymbol=Tacr3
http://www.brain-map.org/search.do?queryText=genesymbol=Tgfbr2
http://www.brain-map.org/search.do?queryText=genesymbol=Gpr83
http://www.brain-map.org/search.do?queryText=genesymbol=Ghsr
http://www.brain-map.org/search.do?queryText=genesymbol=Nid1
http://www.brain-map.org/search.do?queryText=genesymbol=Prlhr
http://www.brain-map.org/search.do?queryText=genesymbol=Calcr
http://www.brain-map.org/search.do?queryText=genesymbol=Lzp-s
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http://brain-map.org:80/viewImage.do?imageId=73490348&x=0.0110584518167457&y=-0.0427367499329149&z=100
http://brain-map.org:80/viewImage.do?imageId=73509097&x=0.034814096701597&y=-0.0511610884228442&z=100
http://brain-map.org:80/viewImage.do?imageId=71895265&x=0.0221616128315815&y=-0.0489128919884015&z=98.9512635931996
http://brain-map.org:80/viewImage.do?imageId=68963123&x=0.0377859273565957&y=-0.103123307491459&z=98.6292080069626
http://brain-map.org:80/viewImage.do?imageId=74424514&x=-0.0340365785565074&y=-0.150148133269232&z=100
http://brain-map.org:80/viewImage.do?imageId=74396576&x=0.00855749018029783&y=-0.0825923562157682&z=67.7952031326481
http://brain-map.org:80/viewImage.do?imageId=74098517&x=0.0540964352518634&y=-0.0691079087376687&z=50
http://brain-map.org:80/viewImage.do?imageId=72017496&x=0.0304914236130055&y=-0.0692299072106701&z=98.6109918282327
http://brain-map.org:80/viewImage.do?imageId=70383215&x=0.0113047574187471&y=-0.0328817411718966&z=100
http://brain-map.org:80/viewImage.do?imageId=72143418&x=0.00347100619842039&y=-0.066080079072713&z=100
http://brain-map.org:80/viewImage.do?imageId=25752&x=0.0311204211948443&y=-0.103113394828265&z=100
http://brain-map.org:80/viewImage.do?imageId=72128441&x=0.006408451875399&y=-0.0630512550607738&z=100
http://brain-map.org:80/viewImage.do?imageId=71108816&x=0.00503184685833883&y=-0.0845683439904113&z=100
http://brain-map.org:80/viewImage.do?imageId=72114056&x=-0.0382037314953494&y=-0.0549107046896831&z=100
http://brain-map.org:80/viewImage.do?imageId=74009610&x=0.0470338452206811&y=-0.0551950783865453&z=100
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http://brain-map.org:80/viewImage.do?imageId=74929966&x=-0.0167622408469343&y=-0.0417199490865128&z=100
http://brain-map.org:80/viewImage.do?imageId=75947290&x=-0.0204863669859985&y=-0.053774968002172&z=100
http://brain-map.org:80/viewImage.do?imageId=73491765&x=0.013760242167824&y=-0.0726888321629635&z=100
http://brain-map.org:80/viewImage.do?imageId=73984067&x=0.00897373144069179&y=-0.0644041986185892&z=100
http://brain-map.org:80/viewImage.do?imageId=74992879&x=0.0266203925181527&y=-0.0915100273518686&z=76.994344633651
http://brain-map.org:80/viewImage.do?imageId=69908873&x=0.0397807361002349&y=-0.0374631198436993&z=100
http://www.brain-map.org:80/viewImage.do?imageId=73495359&x=-0.0553535680640603&y=-0.0712146172351931&z=100%20
http://brain-map.org:80/viewImage.do?imageId=70651883&x=-0.0365394377709608&y=-0.0525074793649601&z=98.6266827336891
http://www.brain-map.org:80/viewImage.do?imageId=331081&x=-0.00881965411547562&y=-0.0482826774867625&z=100%20
http://brain-map.org:80/viewImage.do?imageId=73939926&x=-0.00701640903750686&y=-0.0951083694743197&z=99.6519488717058
http://www.brain-map.org:80/viewImage.do?imageId=75587617&x=0.061455070477682&y=-0.0796885446983617&z=100
http://brain-map.org:80/viewImage.do?imageId=70204895&x=0.00745306005446467&y=-0.0908807895681818&z=100
http://brain-map.org:80/viewImage.do?imageId=74866984&x=0.0187609663922257&y=-0.107097449048455&z=100
http://brain-map.org:80/viewImage.do?imageId=72056725&x=0.039605840893871&y=-0.0609194996017068&z=98.6120792398132
http://brain-map.org:80/viewImage.do?imageId=76078090&x=0.00721592599065727&y=-0.0629080727390634&z=97.8981433962264
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http://www.brain-map.org:80/viewImage.do?imageId=71757124&x=0.0521188317580069&y=-0.0796181258256337&z=65.5883516611392%20
http://www.brain-map.org:80/viewImage.do?imageId=74731994&x=0.0560409637670529&y=-0.0375859587809266&z=100%20
http://brain-map.org:80/viewImage.do?imageId=73455754&x=0.0408163265306122&y=-0.0392845186283419&z=100
http://www.brain-map.org:80/viewImage.do?imageId=54792&x=0.0282816370000322&y=-0.12787384015354&z=100
http://brain-map.org:80/viewImage.do?imageId=74778449&x=0.0130537425357589&y=-0.0850135732699279&z=100
http://brain-map.org:80/viewImage.do?imageId=72143871&x=-0.0131178595134735&y=-0.078237075112182&z=99.296355919801
http://www.brain-map.org:80/viewImage.do?imageId=74397485&coordSystem=pixel&x=2772.45138888889&y=3424.63515631628&z=100
http://brain-map.org:80/viewImage.do?imageId=75001815&x=0.0240564081294069&y=-0.0440487872319619&z=100
http://www.brain-map.org:80/viewImage.do?imageId=74397636&x=0.0136361847960975&y=-0.0209998517398604&z=100
http://brain-map.org:80/viewImage.do?imageId=75034465&x=0.00969425801640567&y=-0.0414082262285973&z=100
http://brain-map.org:80/viewImage.do?imageId=74777845&x=-0.0318731355000785&y=-0.0361325940681601&z=100
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|Number Gene Symbol Gene Name Expression Pattern

High density, very high intensity interior cells;
neurotrophic tyrosine kinase, receptor, type |scattered density, high intensity peripheral
42 Ntrk1 1 cells
Medium density, very high intensity interior
cells; scattered density, high intensity periph-
43 [Smoc2 SPARC related modular calcium binding 2 |eral cells
Medium density, very high intensity interior
cells; medium density, high intensity periph-
44 |Glp1r glucagon-like peptide 1 receptor eral cells
Medium density, high intensity interior cells;
45 |Etvl ets variant gene 1 sparse density, low intensity peripheral cells
High density, high intensity interior cells;
46 |A930001M12Rik RIKEN cDNA A930001M12 gene sparse density, low intensity peripheral cells
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http://www.brain-map.org/search.do?queryText=genesymbol=Ntrk1
http://www.brain-map.org/search.do?queryText=genesymbol=Smoc2
http://www.brain-map.org/search.do?queryText=genesymbol=Glp1r
http://www.brain-map.org/search.do?queryText=genesymbol=Etv1
http://www.brain-map.org/search.do?queryText=genesymbol=A930001M12Rik
http://brain-map.org:80/viewImage.do?imageId=71447032&x=-0.0441660140955364&y=-0.0813799704167754&z=100
http://brain-map.org:80/viewImage.do?imageId=74294810&x=-0.0167812050503436&y=-0.0205944780442396&z=100
http://brain-map.org:80/viewImage.do?imageId=74362388&x=0.0158006623755708&y=-0.0440460942327858&z=100
http://brain-map.org:80/viewImage.do?imageId=72017647&x=0.0263913578558731&y=-0.186695169581284&z=100
http://brain-map.org/viewImage.do?imageId=73671973&coordSystem=pixel&x=3037.85454545455&y=2883.55481837561&z=100
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‘Number Gene Symbol Gene Name Expression Pattern

endothelial differentiation sphingolipid G-

Scattered density, medium intensity interior
cells; high density, very high intensity periph-

47 |Eda1 protein-coupled receptor 1 eral cells
Scattered density, high intensity interior cells;
high density, very high intensity peripheral
48 |Fabp7 fatty acid binding protein 7, brain cells
Scattered density, medium intensity interior
cells; medium density, high intensity periph-
49 [Tgfb2 transforming growth factor, beta 2 eral cells
Medium density, low to medium intensity in-
terior cells; medium density, medium to high
50 _|C230030N0O3Rik RIKEN cDNA C230030N03 gene intensity peripheral cells
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49.Tgfb2

50.C230030N03Rik
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http://brain-map.org/viewImage.do?imageId=74973400&x=0.0193594306049822&y=-0.0691919104244423&z=100
http://brain-map.org:80/viewImage.do?imageId=71999866&x=-0.0359447004608295&y=-0.066383768561188&z=50
http://brain-map.org:80/viewImage.do?imageId=70735711&x=-0.0156974136642248&y=-0.0995747578943872&z=100
http://brain-map.org:80/viewImage.do?imageId=73957399&x=-0.00703015153882206&y=-0.0743418323645551&z=100
http://www.brain-map.org/search.do?queryText=genesymbol=Edg1
http://www.brain-map.org/search.do?queryText=genesymbol=Fabp7
http://www.brain-map.org/search.do?queryText=genesymbol=Tgfb2
http://www.brain-map.org/search.do?queryText=genesymbol=C230030N03Rik
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The ABA coronal set contains the majority of genes of known scientific interest, as well as genes exhibiting marked or unique expres-
sion patterns. A correlation analysis of all available ABA coronal experiments (4376) was performed by comparing an expression
value of the area postrema (AP) 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 200um3 voxel resolution. Then, each voxel was assigned a single expres-
sion 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 area postrema and other brain regions, expression values from all
voxels within the area postrema were aggregated to form a single expression value. Two types of comparisons were then made.
First, the aggregate expression values of the area postrema 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 area postrema 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 AP was compared to expression values for all other defined atlas regions. Degree of correlation is dis-
played as a comparative fraction, with self-correlation = 1.000. Correlation between the AP and macro/parent-structures are pre-
sented, as well as correlation between the AP and the 25 highest ranking substructures. (The most highly correlated macro/parent-
structures do not always contain the 25 top most correlated substructures). Columns match the Allen Reference Atlas palette.

Macro structure: Rostral-> Caudal

NN
O G N
S SIS S VI
S AR AS & AT A&
O Q0 /Q)/Q )/ )/Q,/Q)/Q Q)

Substructure Correlation
Area postrema (AP) 1
Dorsal motor nucleus of the vagus nerve (DMX) 0.89496
Nucleus of the solitary tract (NTS) 0.873051
Dorsal column nuclei (DCN) 0.864949
Cuneate nucleus (CU) 0.864595
Parasolitary nucleus (PAS) 0.853472
Paraventricular hypothalamic nuclues (PVH) 0.837842
Periventricular region (PVR) 0.835768
Medial pretectal area (MPT) 0.835171
Pontine central gray (PCG) 0.833825
Dorsomedial nucleus of the hypothalamus (DMH)|] 0.825996
Midbrain raphe nuclei (RAmb) 0.824843
Lateral habenula (LH) 0.824149
Periagueductal gray (PAG) 0.824113
Hypothalamic medial zone (MEZ) 0.823684
Median preoptic nucleus (MEPO) 0.82337
Olivary pretectal nucleus (OP) 0.820775
Superior colliculus, sensoryrelated (SCs) 0.819915
Supragenual nucleus (SG) 0.819317
Periventricular zone (PVZ) 0.817248
Parabrachial nucleus (PB) 0.816901

Interpeduncular nucleus (IPN) 0.81412
Posterior hypothalamic nucleus (PH) 0.813803
Midbrain, behavioral state related (MBsta) 0.811624
Epithalamus (EPI) 0.811183
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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 area postrema 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.

Bregma -7.3{

4
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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:

Category Definition Constraints

Probability that the term is over-represented in this 50
Select Genes list relative to the mouse genome

P-value when p < 0.05

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 cate- | Level GO_AIl
gories: Molecular Function (mf), Biological Process (bp)
and Cellular Components (cc)
# of DAVID IDs Number of unique DAVID gene IDs from user’s input list | 49 DAVID gene IDs/ 50 input genes

Date of table completion: June 15th, 2007

GO Category GO Term Gene Count | % of Genes | p-value
GOTERM CC ALL | extracellular space 17 34.69% 3.19E-05
GOTERM MF ALL | peptide receptor activity 5 10.20% 1.16E-04
GOTERM CC ALL | extracellular region 17 34.69% 1.36E-04
GOTERM MF ALL | peptide binding 5 10.20% 2.91E-04
GOTERM BP ALL | development 15 30.61% 3.95E-04
GOTERM BP ALL | system development 8 16.33% 4.76E-04
GOTERM MF ALL | receptor activity 16 32.65% 0.00114106
GOTERM BP_ALL | nervous system development 7 14.29% 0.001792063
GOTERM_MF_ALL | signal transducer activity 17 34.69% 0.003534057
cell surface receptor linked signal
GOTERM BP ALL | transduction 15 30.61% 0.004982882
GOTERM MF ALL | transmembrane receptor activity 12 24.49% 0.006339499
GOTERM BP ALL | morphogenesis 8 16.33% 0.009324962
GOTERM BP ALL | organ development 8 16.33% 0.010680059
GOTERM_MF ALL | G-protein coupled receptor activity 10 20.41% 0.014525386
GOTERM CC ALL | integral to membrane 21 42.86% 0.015631625
GOTERM CC ALL | intrinsic to membrane 21 42.86% 0.015978282
G-protein coupled receptor protein
GOTERM BP ALL | signaling pathway 11 22.45% 0.035977527
GOTERM BP ALL | organ morphogenesis 5 10.20% 0.039380829
positive regulation of cellular
GOTERM BP ALL | physiological process 5 10.20% 0.049000235

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
e The AP is a small, midline structure positioned at the caudal wall of the fourth ventricle,
ventral to the cerebellum.
e The cells within the AP appear small, evenly distributed, and densely packed.
¢ In Nissl-stained sections, the borders of the AP are easily distinguishable because
of its location on the midline and the relatively high density of its cells.

Expression Patterns of the 50 Select Genes
e This survey showed a narrow range of expression patterns in the AP.
e Some genes appear to have a different density of expression along the periphery
of the AP versus the interior.
e The border between the AP and the rest of the medulla could be sharply defined by
gene expression, and agreed with the borders delineated in the Allen Reference
Atlas.

Expression Correlation with AP
¢ Pallidum and hypothalamus correlated most highly with the AP.
e Cortex and hippocampus were the least correlated regions.
e Of the top ranking 25 sub-structures highly correlated with the AP, many reside
in the midbrain and hypothalamus, although the epithalamus (medial and lateral
habenulae) provides an interesting exception.

Please send comments or questions by email to |Annotation@alleninstitute.orqg. To further explore the gene expression data and
analytical tools referred to in this report, please access the 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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