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The Brain Transcriptome Database (BrainTx) project aims

to create an integrated platform to visualize and analyze

our original transcriptome data and publicly accessible

transcriptome data related to the genetics that underlie the

development, function, and dysfunction stages and states

of the brain. BrainTx was developed from the Cerebellar

Development Transcriptome Database (CDT-DB).

The BrainTx project is supported by Research Society for
NeuroInformatics and NeuroTechnology (NINT), the ex-
Neuroinformatics Unit, Integrative Computational Brain Science
Collaboration Center, RIKEN Center for Brain Science (NIU,
ICBSCC, RIKEN CBS) (formerly Neuroinformatics Japan Center,
RIKEN Brain Science Institute; NIJC, RIKEN BSI) that is the Japan
Node of the International Neuroinformatics Coordinating Facility
(INCF), JST, JSPS and MEXT.
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1. About BrainTx project

Detailed information

Please see “About" of tab menu for experimental data registered in  
the  BrainTx.

Please see "Help" of tab menu for how to use the BrainTx.

Necessary conditions for using the BrainTx

BrainTx can be used with Web browsers.

Windows:
Windows 7/8/8.1/10:  Google Chrome, Internet Explorer 7-11,

Microsoft Edge, Firefox 59 or higher
Macintosh:
Mac OSX 10.4 or higher:  Google Chrome, Safari 11 or higher, 

Firefox 59 or higher



BrainTx v5.5

http://www.cdtdb.neuroinf.jp

“Quick Search” tabs 

Contents:
1. Keyword/Genes name/ID search

2. Brain distribution search

3. Brain specificity search

Number of the registered transcripts： about 46,000 transcripts（as of 2020.4.1）

Contents

- Temporal information: developmental time series gene expression patterns

(GeneChip, RT-PCR, custom array data)

- Spatial information: cellular/layer gene expression patterns 

(in situ hybridization brain histochemistry data)

- Brain distribution information: brain regional expression patterns

(in situ hybridization brain histochemistry data)

- Brain specificity information: tissue distribution expression patterns

(GeneChip, RT-PCR data)

- Gene category information: gene ontology and functional classification

- Relevant bioinformatics information: Hyperlinks to >30 websites         portal function

2. BrainTx search

Quick search menu
“Quick Search” on Top page

Select a search item

by clicking “tab”

- Keyword/Gene tab

- Brain distribution tab

- Brain specificity tab

Advanced search menu
Gene Expression Search Menu

containing “Brain subregional search”

(See next page)

Gene Search 

- Gene Name & Keyword Search

- Gene ID Search

Expression Data Search

- Spatial expression search

- Temporal expression search

- Expression peak stage search

- Brain distribution search

- Brain specificity search
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Click a 

“Advanced 

Search” tab or 

the square 

below 

to open the 

“Advanced 

Search page”

(next page)

Top page



Two modes of Target genes:

1. All genes: Search from all genes registered in BrainTx. 

2. Differentially expressed genes: Search from the genes differentially

expressed during development in “All genes”.

“Detailed  search”
Gene name & Keyword search

Enter gene name & symbol, protein structure & function, GO term (biological

process, cellular component, molecular function)

Gene ID search
Enter NCBI Gene ID or CD ID (BrainTx ID)

Brain distribution search (Spatial data search)

Click the abbreviations of the brain regions at P7 or P21

Brain specificity search (Tissue distribution search)
Click the symbol icon on the tissue distribution diagram (brain specific, brain

dominant, ubiquitous)

BrainTx v5.5

Advanced 

Search page

Gene Search

Expression

Data Search

Brain 

distribution Brain specificity

(Tissue distribution)

Gene Name

& Keyword

Gene ID

Visual

interface

“All” Search Mode

Brain region “All”
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Advanced Search page



Two datasets:

1. All genes: Search from all genes registered in BrainTx. 

2. Differentially expressed genes: Search from the genes differentially

expressed during cerebellar development in “All genes”.

“Detailed  search”
Gene name & Keyword search

Enter gene name & symbol, protein structure & function, GO term (biological

process, cellular component, molecular function)

Gene ID search
Enter NCBI Gene ID or CD ID (BrainTx ID)

Cell/Layer-type search (Spatial data search)
Click the abbreviations on the cerebellar cortex neurons or the layered structures

at P7 or P21

Brain distribution search (Spatial data search)

Click the abbreviations of the brain regions at P7 or P21

Temporal expression pattern search (Temporal data search in cerebellum)
Click the symbol icon on the expression pattern diagram (down, up, up-and-down,

constant, pending) in cerebellum

Expression peak stage search (Temporal data search in cerebellum)
Click the symbol icon on the expression peak stage diagram (0wk,1wk, 2wks,

3wks, 8wk (adult) ) in cerebellum

Brain specificity search (Tissue distribution search)
Click the symbol icon on the tissue distribution diagram (brain specific, brain

dominant, ubiquitous)

BrainTx v5.5

Advanced 

Search page

Gene Search

Expression

Data Search Cell/Layer 

types

Brain 

distribution

Expression

peak stage

Brain specificity

(Tissue distribution)

Temporal expression

Gene name

& Keyword
Gene ID

Visual

interface

“Cerebellum” Search Mode

Brain region “Cerebellum”
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Advanced Search page



Dataset:

1. All genes: Search from all genes registered in BrainTx. 

“Detailed  search”
Gene name & Keyword search

Enter gene name & symbol, protein structure & function, GO term (biological

process, cellular component, molecular function)

Gene ID search
Enter NCBI Gene ID or CD ID (BrainTx ID)

Subregion/Cell-type search (Spatial data search)
Click the abbreviations on the hippocampal subregions or neurons at P7 or P21

Brain distribution search (Spatial data search)

Click the abbreviations of the brain regions at P7 or P21

Brain specificity search (Tissue distribution search)
Click the symbol icon on the tissue distribution diagram (brain specific, brain

dominant, ubiquitous)

BrainTx v5.5

Advanced 

Search page

Gene Search

Expression

Data Search
Subregion/

cell-types

Brain 

distribution
Brain specificity

(Tissue distribution)

Gene name

& Keyword
Gene ID

Visual

interface
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“Hippocampus” Search Mode

Brain region “Hippocampus”Advanced Search page



3. Database search results

Browsing and instruction of the search result page

Display and sort of the gene data column (2,3,8)

Search result page displays a list of hit genes. The gene list can be sorted by choosing the pull-down

menus (CD ID, gene symbol, temporal, spatial, tissue and category). Number of genes displayed in a

page can be changed.

Create “My List” (4,5,6,12)

Choose the genes of your interest and check the box. Then click “Add To MyList” button, it creates “My

List” with a gene list the user selected (see, 4. “My List” page).

Download and print (7,9)

Select download file size (small or normal) and click “Download” button. Print version of the result page

can be selected by clicking “Print version” button.

Gene information access (13,14)

Access to gene information page of the BrainTx or the NCBI-Nucleotide website.

“Links” to other databases (15)

Access to corresponding gene pages of NCBI-Gene, MGI, GEO, Allen Brain Atlas, GenePaint, ViBrism,

BrainStars, BioGPS, Mouse Phenotype Database and RIKEN MetaDatabase.

Access to the expression data information (16,17,18,19)

To open expression data pages, click icons “Temporal”, “Spatial”, “Tissue”, “Category”.

“My Graph” - Create and analyze temporal expression profile graph (10,11)

Click “GeneChip Graph” and “CDT array Graph” button to automatically create an expression graph of

hit genes, “My Graph”. Expression patterns can be analyzed.

1) Search target & queries; 2) Select pages; 3) Change number of genes displayed in a page; 4) Add

checked genes to your list “My List”; 5) Check all genes; 6) Cancel all check; 7) Select download file

size; 8) Sort by selected items and orders; 9) Print version; 10) Draw GeneChip graph; 11) Draw CDT

array graph; 12) Check box; 13) Access to “Gene information” page; 14) Access to NCBI-Nucleotide

website; 15) “Link” to other databases (see below); 16) Access to “Temporal info”; 17) Access to

“Spatial info”; 18) Access to “Tissue info”; 19) Access to “Gene Category info”
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Search Results

Click icon to open each 

expression information page 
“Click”

Search result page

Gene information

Links to other databases

Temporal information

Spatial information

Tissue distribution

Gene category 

Hit gene list

Links icon
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Links to NCBI-Gene, MGI, GEO,

Allen Brain Atlas, GenePaint,

ViBrism, BrainStars, BioGPS,

Mouse Phenotype Database and

RIKEN MetaDatabase

mouseover “Spatial” icon to open 

“dropdown menu of CD ID plus sub IDs”

Link launcher

Spatial information icon

click “CD ID plus sub ID” to 

open “Spatial information page

(ISH brain image page)”

mouseover “Links” icon to open “Link launcher”

“Spatial” icon 

“Links” icon 

Links to other bioinformatics sites



4. Gene information and hyperlinks BrainTx v5.5

Gene Info

Gene information page

Nlgn1 (neuroligin 1)Example:

Alternative

gene names

Accession ID

Gene category name

Gene ontology terms

Temporal expression information

Spatial expression information
(region, subregion, cell, layer)
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Gene ID in BrainTx

Gene symbol & Gene name

- Gene
- Genome
- Protein
- Cell function
- Pathway
- Neural system
- ISH sites
- Literature

Hyperlinks to other 
bioinformatics DB sites

Link icon to each
information page

Brain specificity information
(tissue distribution)

Literature

(PudMed ID)

Probe information
(CDT EST &

Affymetrix GeneChip)

(developmental time series)

(containing experimental data)
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BrainTx also functions as a portal site for the relevant bioinformatics
websites.
The BrainTx includes easy links to relevant bioinformatics database sites. 
Thus, one can easily access additional information about BrainTx genes 
through these hyperlinks. 

General information

NCBI-Gene; NCBI Nucleotide; UniGene; OMIM; GEO; MGI; 

Ensembl; KEGG; Gene Ontology

Genome information

Harvester; UCSC Mouse Genome Browser Gateway; 

Perlegen/NIEHS Mouse Genome Browser

Functional genomics

GeneNetwork; Mouse Phenome Database; BioGPS; STRING

RIKEN databases

RIKEN MetaDatabase; FANTOM; BioResource

ex-INCF Japan Node (NIU) databases

ViBrism; Cerebellar Platform; Mouse Phenotype Database

Nervous system

BrainStars; SynDB; Mouse Neuronal Expression Database; 

Molecular Brain Mouse Brain Transcriptome

Reference information

GoPubMed; iHOP; PubMed

Cellular expression (ISH) information

Allen Brain Atlas; GenePaint; BGEM

Probe information

GenBank; Affymetrix

*We gratefully appreciate these databases* 

Hyperlinks on gene information page



5. Temporal expression data search

RT-PCR experiment data
It provides the electrophoresis gel images with eight stages on E18, P0, P3, P7, P12, P15,

P21 and P56. Also, the primer sequences and the experimental condition are stated.

GeneChip experiment data
It provides the graph and the table data (the relative and the absolute signal values) of the

five stages on E18, P7, P14, P21 and P56, obtained by the Affymetrix GeneChip analysis.

The probe information and the supplementary information are hyperlinked to a webpage of

the Affymetrix probe information page.

Custom CDT array experiment data
Custom CDT array is the microarray which consists of approximately 2000 of the cerebellar

development-related genes (identified by fluorescent differential display analyses) spotted

on the glass plates. It provides the graph and the table data (the relative and the absolute

signal values) of eight stages on E18, P0, P3, P7, P12, P15, P21 and P56.

BrainTx v5.5

Temporal Info

Developmental time series 

expression information

Three different experiment data

Pvalb (parvalbumin)
“up-regulated”

Example:
Experimental

condition

Numerical 
data

CDT array

RT-PCR
Gel image

Graph

Choose a suitable 

scale of the Y-axis
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GeneChip

Graph

Numerical 
data

Chip
information

Choose a suitable 

scale of the Y-axis

Temporal expression

pattern of this gene

Developmental time series gene expression data search

Temporal information page



6. Spatial cellular expression data search

BrainTx v5.5 

Spatial Info

Spatial expression data information

PvalbEx:

ISH brain histochemistry

mouse strain analyzed
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P7 P21

ISH histochemistry of sagittal brain sections at P7 and P21 are compiled.

Click a brain image at P7 or P21 to open a “Detailed viewer (BrainTx

Brain Viewer)” window (see next page).

Extra Data: Extra ISH images are provided if characteristic ISH patterns

appear in brain regions. Click an image to open a new window containing

a magnified image.

Spatial information page
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Image viewer

Detailed viewer (BrainTx Brain Viewer)

Loupe icon

Hand tool

Magnification
slide bar

Color
mode

Grayscale
mode

Inverted
mode

Tool bar on the left is used to operate a brain image in a
view window: move up/down and left/right, magnify by
moving the slider bar or by using the loupe icon (+/-,
magnification/reduction), move by hand icon.

Direction of
movement

Image control

Tool bar

PvalbEx:

Image mode

SC BC

PC
Display

area

1

2

5
Pvalb

is observed  in

“SC, stellate cell”

“BC, basket cell”

“PC, Purkinje cell”

Analysis of expression

at cell levels 

Ex:

Magnified image
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Scale bar: Scale bar of magnified
brain images is indicated.

3

4



2. Grayscale mode 3. Inverted mode

1. Color mode

Image mode

Display

area

Move & display magnified views

of various brain areas 

(1)

(2)

Display area: A frame is the brain area showing
in a view window, and can freely be moved by
clicking (movement direction, (1)) or dragging
(hand icon, (2)).

Image mode: A display image can be chosen 
from three modes: 
1. Color, 2. Grayscale and 3. Inverted modes.

Pvalb (parvalbumin)
“Expression in hippocampal

inhibitory neuron”

Ex:
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Hippocampal area

Cerebellar area

move the area to left

Move

to left

Move

to left



7. Tissue distribution expression data search

Gene expression patterns in eight different tissues

(brain, thymus, lung, heart, liver, spleen, kidney, and testis)

1. Tissue specific RT-PCR
A representative agarose gel banding pattern of RT-PCR analysis to show

brain specificity or dominancy of gene expression among eight different mouse

tissues at either P7 or P21.

2. GeneChip
A graph and table indicate normalized signal and relative values of gene

expression in eight different tissues of P7 and P21 mice (C57BL/6J). The

maximum signal values of right y-axis can be adjustable by selecting from

10000, 5000, 1000, 500 and 100. Experimental conditions, Affymetrix Probe ID,

GeneChip array name and signal range (maximum and minimum values) are

indicated.

GeneChip

RT-PCR

Experimental

condition

Numerical 

data

Chip

data

BrainTx v5.5

Tissue Info

Tissue distribution 

expression information

RT-PCR and GeneChip analyses 

of eight different tissues

Pvalb (parvalbumin)
“brain dominant”

Example:

Gel image

Choose a suitable 

scale of the Y-axis

Mouse strain information
(ICR or C57BL/6J).
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Tissue distribution

pattern of this gene

Tissue information page
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To indicate a GeneChip graph of tissue-specific expression at a stage of P7 or 

P21, check a box of either P7 or P21 and it will be displayed.

P7

P21

Check a box of P7 (or uncheck a box of P21 )

Check a box of P21 (or uncheck a box of P7 )

GeneChip graph of tissue-specific expression 



8. Gene Ontology search

BrainTx v5.5

Gene Ontology search

・Biological process

・Cellular component

・Molecular function

Gene search based on

Gene Ontology (GO) terms

Gene ontology search can browse the registered genes of BrainTx by 

definition terms of the Gene Ontology (GO).

The OBO Foundry (The Open Biological and Biomedical Ontology Foundry)

http://www.obofoundry.org

Gene Ontology Consortium

http://www.geneontology.org

BrainTx (CD) genes can be searched for Gene Ontology (GO) terms.

1. GO Tree Browser (GO hierarchy search)

Click a GO term. CD genes classified into the selected term are shown in

the hierarchical tree of GO (the biological process, cellular component and

molecular function) (see next page)

2. GO Tree Search (GO term search)

CD genes can be searched by gene name/symbol, GO terms, Entrez

(NCBI)-Gene ID, or CD ID. Hit genes are shown in the GO hierarchical

tree, so that a correlation among hit genes is estimated.

17
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biological process (6603 genes)

developmental process

anatomical structure formation

involved in morphogenesis

cerebellar Purkinje cell

layer formation

cerebellar Purkinje cell

differentiation (9 genes)

Example：
“cerebellar Purkinje cell differentiation” 

includes 9 related genes, registered in 

the BrainTx.

“Click”

Click 

GO terms

to show a

hierarchical

tree

GO Tree Browser (GO hierarchy search)

A list of 9 hit genes

GO term: cerebellar Purkinje cell differentiation

P7

P21

Developmental GeneChip

Lhx1
LIM homeobox protein 1

Ex:

Purkinje Cell
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ISH

ISH

Gene expression information



By query a GO term, you can mine and display a list of the related GO terms

with number of BrainTx genes related to the terms. Then, click the term to

open and display a gene list page, which provides gene information and gene

expression data.

BrainTx v5.5

Gene Ontology

search

Number of genes related to “spine” in the BrainTx can be mined.

Enter a GO term

example: “spine”

Gene list page Gene information & Gene expression data

GO Tree Search (GO term search) 
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Select “GO term”

Click to show 

all GO terms 

related to 

“spine”

“spine” search result

Click “Search”

Click each GO term



9. Gene category search

Gene Category (Gene Functional Cluster)

BrainTx genes are categorized into 34 gene clusters, basically by their

functional properties. Temporal expression profiles (plots of GeneChip

and CDT array data) of genes registered in each gene category can be

displayed graphically by press “graph” button (see next page).

Gene Category – 34 clusters

1. Calcium; 2. Carbohydrate, lipid & amino-acid metabolism; 3. Cell adhesion & recognition;

4. Cell cycle & cell proliferation; 5. Cell death; 6. Cell marker; 7. Cell migration; 8. Chromosome,

chromatin, and nuclear protein; 9. Cytoskeleton; 10. DNA replication & DNA metabolism;

11. Disease; 12. Exo and endocytosis; 13. Extracellular matrix; 14. G-protein coupled receptor;

15. Growth and differentiation; 16. Growth factor, hormone, cytokine, & chemokine;

17. Mitochondrial function; 18. Myelin; 19. Neurite growth & synapse formation;

20. Neurotransmitter receptor & ion channel; 21. Neurotransmitter, neurotrophin, & neuropeptide;

22. Protein kinase; 23. Protein modification & metabolism; 24. Protein phosphatase;

25. Protein transport; 26. RNA-binding protein; 27. Signal transduction; 28. Small GTPase

signaling; 29. Splicing & mRNA processing; 30. Transcription & RNA metabolism;

31. Transcription regulation (transcription factor); 32. Translation; 33. Transporter & pump;

34. Unclassified

BrainTx v5.5

Gene Category

Gene category

information

The BrainTx genes are

clustered based on their

functions and properties.

Examples
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Neurotransmitter

receptor and ion

channel-related

genes

Cell cycle and

cell proliferation-

related genes

Click “graph” to show temporal 

expression graph of each gene 

category



1) Graph display of genes with expression

peak in the first postnatal week

2) Graph display of selected gene:

Grin2c (NMDA receptor NR2C subunit).

Display examples

Cell cycle and cell proliferation-
related gene cluster

Neurotransmitter receptor and ion channel
-related gene cluster

Peak P7 

Grin2c

BrainTx v5.5

Gene Category Graph

& analysis tool

Cell cycle and cell proliferation
-related gene cluster:
mostly “down-regulated”

Neurotransmitter receptor and 
ion channel-related gene cluster:

mostly “up-regulated”

Ex: Ex:

Display the temporal expression patterns

of functional clustered genes

Keyword search Gene ID search 

Check the expression peak or the pattern. Check the relative or the signal value.

Graph analysis: Gene & Keyword/ID search, Expression peak/pattern display,

Signal/relative value display, Create My List, etc.
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Click

Check box



10. My List – creating a gene list

Click to create 

“My Graph”

Click “Add To MyList” button

BrainTx v5.5

My List
Create a gene list using the “My List” tool

Using the “My List” tool can create one’s own gene list.
*My List is useful for browsing and analysis of your gene(s) of interest.

Creating a gene list with “My List”
Select genes and check the box (5) with ✔, and click “Add To MyList” button (1).

Then, your gene list will be created in “My List” page (See the next page).

From different search results, you can repeatedly add your genes to your gene list

in “My List” page. “Check All” button (2) and “Uncheck All” button (3) are optional.

Creating a temporal expression graph with “My Graph”
Click “GeneChip Graph” or “CDT array Graph” button (4). Temporal expression

profile graph window will be created. The graph is useful for analyzing expression

patterns of gene(s) of your interest (See the next page).

(1) (2) (3)

(4)

(5)

Check box to select genes
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Search result page



Analysis of expression patterns in ‘My List’ page

(1) (2)

Click

Click

(2) My Graph page：
Expression graph of genes in a list

(1) ISH image page：
Expression images in the brain

My Graph
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11. ISH Atlas – reference images

(1) Gene Expression Brain Atlas: ISH staining patterns of cell marker genes. Click on

subregion/cell type to see the ISH page, and CD ID to open the gene information page.

(2) Developing Mouse Brain Atlas: Histochemical (cresyl violet and luxol fast blue) and

immunohistochemical (specific antibodies) staining patterns of developing mouse brains.

Click on stage to open the staining page.

The ISH Atlas is composed of two 

atlases of developing mouse brains, 

with small collections of data on 

representative ISH staining (1) and 

histochemical staining (2) for easy 

reference. 

(1)

(2)
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List of the genes having 
characteristic expression patterns



12. Documents – Download file

Download

To download a document file, click the file name listed and proceed to download the file.

User’s Guide, etc.
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click



Privacy policy

We will not attempt to collect your personal information when you visit this

website; moreover, if you email us, we will respond to your email, but will not

otherwise retain or distribute your email address. We provide links to other

websites providing additional information about the data compiled in the BrainTx.

Once you link to another site, you are subject to the privacy policy of that site.

Copyright

BrainTx platform committee makes no representation about the suitability or

accuracy of this software or data for any purpose, and makes no warranties,

either expressed or implied, about the merchantability or fitness of the software

or data for a particular purpose. BrainTx platform committee makes no claim that

the use of this software or data will not infringe on any third-party patents,

copyrights, trademarks, or other rights. The software and data, which are

provided as-is, are intended to enhance knowledge and encourage progress in

the scientific community; they are to be used for research and educational

purposes only. Any reproduction or use for commercial purposes is prohibited

without the prior express written permission of BrainTx platform committee. We

are not responsible for the copyright of any information provided in sites to which

we provide links. Copyright (C) by BrainTx platform committee is licensed under

CC BY-SA 4.0. All rights reserved.

13. Privacy policy and Copyright
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Contact information

If you have questions or comments about the BrainTx project or website, 

please contact us at:

BrainTx Platform Committee

Furuichi Laboratory

Department of Applied Biological Science

Faculty of Science and Technology

Tokyo University of Science

2641 Yamazaki, Noda-shi, Chiba-ken 278-8510, Japan

E-mail: cdt-db@brain.riken.jp
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