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Rockefdler University (New York, NY).

Introduction

The GENSAT daabase (www.gensat.org) contains a gene expression atlas of the
central nervoussystem of themouse based on bacteria artificial chromosomes (BACs).
In each of the BAC tranggenic vectors, endogaous protein coding sequences have been
replaced by sequences encoding the EGFP reporter gene Asin any genereplacement
expeiment, the stability of thereporter gene can vary somewha fromthe endogenous
gene Thusthese results measure therelative rates of transcription for each gene they are
not a direct measure of MRNA accumulation or of protein abundance for the endogaous
geneproduds. Furthermore, the enhanced sengtivity of reporter gene assays, paticularly
in BAC lines carrying multiple copies of the BAC tranggene may allow detection of sites
of expressiontha are not evident in situ hybridization experiments. This daabase
contains histological data from given BAC tranggenic mouse lines at three developmental
stages Dembryonic day 155 (E155), podnaa day 7 (P7) and adult; in all casesthedaa
represent results of multiple tranggenic lines. EGFP is visudized by staining with an anti-
EGFP antibodyusng the DAB method or by confocal microscopy of undained tissue
sections Protoools for the modification of BACs, BAC tranggenesis produdion and
histology are provided.

Data Mining

We recognize tha some researchers need to mine GENSAT daawith extended
methodstha go beyondthe search engines that are available at www.gensat.org. For
example, searches that require multiple stages of filtering are nat currently available with
our online search engines (eg. where theresearcher isinterested in geneswhose
expression level islow in thecortex at age E15.5, strongin the cortex at P7, and
undeectable in the adult cortex). While we cannotprovide users with a direct database
connection to our server, we are now making our data availablein aformat that can
be used to recreate the database on a researcher G own computer.

Database Engine
The GENSAT Project at Rockefeller University uses MySQL asits database
engine MySQL isafreely available database server available at www.mysqgl.org
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Note tha MySQL shipswith Mac OSX, so if youare usngaMac you may aready have
MySQL ingalled.

Whereto find GENSAT public data

A MySQL dump of pudic GENSAT daais available at thefollowing URL :
http://www.gensat.org/gensat_for_pubic.zip
Thisfileisrefreshed daly at 6am EST
Y ou might condder automating adaly download & local build, as GENSAT daa
changes daly.

Overview of GENSAT production

A thumbnail sketch of the GENSAT produdion processis outlined here, to
illuminate where produdion intersects with the database

A geneis chosn and entered into the database@ gene table. A short name, long
name, and aiases are entered. Theofficia Entrez GenelD is assodated with it aswell.
This Entrez ID should be consdered the absolute cross reference, taking precedence over
any text names tha are found since names changefrequently. Since geneto diasisa
oneto-many relationship, youwill find variousaliases for ageneinthegene _aliastable.

A BAC isproduced for thegeng andis entered into thebactable. A bac record
pointsto ageneid, andindudesinfo like Abox primer.

TheBAC isinjected into mice with theintent of produdng PCR pasitive pups(ie
mice in whomthe genewill fluoresce). These pupsare entered into thefounder table.
Ther offspring are entered into the organism table. An organism record represents a
mou<e that was sent to histology for sectioning and imaging.

High resolution images are taken of brain sections Images are uploaded in
baches representing all theimages for onegend/age set (for example aarp P7). Image
datais entered into theimagetable, where each record correspondsto asingle image An
imagerecord linksback to the organism it came from (and viathe organism record, back
to thefounde). An imagerecord also hdds pointers to the gene age, acquisition
technique(brightfield or confocal), andindudes the section. A sectionisavaue0l1.11
representing where in the brain theimage was taken from. For confocal images, the
section field will hold athree character abbreviation like HipOto indicate where the high
magnification imagelies (see the structure table for these abbreviationy. Animage
record also points to its bach so you can see which images were uploaded together asa
bach and on wha dae they were uploaded.

Images are annoteted. Annotationsare recordsin theannotation table. One
imagewill have numerousannotions onefor each structure (Olfactory Bulb, Thadamus
Cerebral cortex, etc). Theannottionindcatesthelevel and patern of geneexpression
and can optiondly identify those cell types that expressthe geneif they are confidently
identified in theimage

Before they are uploaded to gensat.org, the confidence tha the gene expressionin
theimagesis correct isreflected in a veracity value (see veradty table). Each image
record stores averacity id which pointsto a valuesuch as Confirmed or To Be
Confirmed. Seethesection onveracity for definitionsof these terms.
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Brief Overview of Annotation Data

Themain daatha the GENSAT Project produces are images showing gene
expression at variousstages of mouse brain development. Imageinfo is stored in atable
called image However, an imageis annotated by a group of anaomists at Rockefeller,
Each image has multiple annotationsassodated with it, onefor each of thebrain
structures foundin theimage (tha is, there is a oneto-many relationship between image
and annottion). An annotation specifies the expression level and the expression patern
for aparticular structure foundin a particular image. Therefore, to mine expression
levelsfrom GENSAT daa, it isimportant tha you undestand the annotation structure.

Mog of your queies will bemineannottion daa, asit is here where you can
derive what geneis expressed strongly in wha structure, andin what cell types and
subtypes. We describe the annotation table here.

An annotation record consists of thefollowing fields:

id

Thisis the annottiond (rimary keyOand is a uniquenumeric identifier.

Geneid

Thisid pointsto arecord in the genetable. Note that a generecord
indudes a short name, alongname, and mog importantly an Entrez Geneid tha
anchorsit to theNCBI daabase (names tend to changeoccasiondly, so use the

Entrez 1D asthe ultimate deerminant).

Mouse ageid

Thiswill beeither 1, 5, 8, or 9 for ages Adult, E10.5, E15.5, or P7 (see
mouseagetable)

Structureid

Thisistheid of the brain structure this annotation describes (see structure
table, where theid of thdamusis5, theid of cerebdlumis 10, etc)

Expressionlevd id

This points to oneof three expression levels (unddectable, weak signd,
modeate to strongsignd), and indicates how strongly the geneis expressed in
thisimage relative to othe levels of expressioninthesanmeimage(tha is, it is
not an absolute quantifier across images and across other genes).

Expressionpattern id

This points to oneof five expression patern descriptions(region-specific,
ubiquitous scattered, region-specific and scattered, and widdy expressed). It
describes the clugering or scattering of thecells foundto be expressing this gene

Other

Occasiondly, our annottors will determinethat thereisinteresting
expressionin astructure tha is notlisted in our fixed table of 68 structures (see

comments on structure id above. In these cases, the annotator will specify id 13

for structure_id field, and typetext into the @therCfield. Current examples of text

foundin other indudeMesencephdic trigemind nudeusOand Meninges.O
imageid
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Thisistheuniqueid of theimagethe annottor was describing with this
annottion. Remembe tha image-to-annottionisaoneto-many relationdhip, so
oneimagewill have multiple annotations oneeach for cortex, cerebdlum, etc.

Technical Instructions

This doaument assumes you know how to create aMySQL daabase, create new
users, and set pemissions It assumes you know how to loginto aMySQL command
lineand perform SQL queies. Itisbeyondthe scope of thisdoaument to providea
MySQL tutorial. Please note tha we do not have the resources to providetechnical
assistance for MySQL related questions For MySQL related hdp, ask your system
administrator or seek the hdp available at http://dev.mysgl.com/suppot/

* Create your daabase

Do thefollowing once at a mysqgl prompt. It will create an empty database called
gensat_for_publc

mysql> CREATE DATABASE gensat_for_publi C;

Creating the daabase need only hgppen ONCE. Fromthen on, youwill popukte it from
thedaly GENSAT daadunp.

* Download http://www.gensat.org/gensat_for_public.zip
Unzp thearchive, and youwill have afile called gensat_for_public.sql
Thisfileis produed by the mysgldunyp utility. It can beimported directly into mysqgl

with thefollowing command line
nmysql Bp Bu username gensat _for_public < gensat_for_public. sql

There® alot of data here, so thiswill take afew moments. Be pient.

NOTE: The command aboveassumes tha you have already created an empty daabase
called gensat_for_public

Test your GENSAT database
Let@ runacouple of queaiesto verify tha your GENSAT daabase is opaationd.

At ashdl prompt, login to thedaabase like so:
mysql Bp Bu username gensat_for_public

Now tha you are in the mysgl command line and you have logged into
gensat_for_pubic, let@runacouple of queies:

Typethefollowing SELECT command:
mysql> select * from celltype;

MySQL should respondwith thefollowing:

Fomom o B — +
| id | name | orderby |
T B — +
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| 1IN | O]

| 2| neuron | 1]

| 3|glialcell | 2|

| 7 |vascular cell | 6 |

| 6| other | 7|

| 4 |notclear | 8|

| 9 | choroid plexus | 4|

| 10| ependymal cell | 5]
| 11 | pial cell | 3|
Fomom B — +
9 rows in set (0.00 sec)

Typethefollowing SELECT command:
mysql> select * from subtype;

MySQL should respondwith thefollowing (which we truncate here for brewty)
Fomm E —

| id | name | listid |

Fomm E — +
| 1|ND | O]

| 2 [|interneuron | 2]
| 3| pyramidal cell | 2|

| 4| Purkinje cell | 2]

| 5| granule cell | 2]

| 6| astrocyte | 3]

| 7| Bergmann glia | 3
(etc)

44 rows in set (0.00 sec)

Typethefollowing SELECT command:
mysql> select * from structure;

MySQL should respondwith thefollowing (whi ch we truncate here for brevity)

T ey Fomm e o - +
| id | name | or der by | fibertract | abbr
Fomm e e e e e e e e e e me e e - B Fomm e e o - Fomm e o - +
| 1| Ofactory Bulb | 20 | N | OLF |
| 2| Cerebral cortex | 30 | N | CEX

| 5 | Thal anus | 160 | N | THA

| 6 | Hypothal anus | 150 | N | HYP

| 7 | Hippocanpus | 170 | N | HP

| 8 | Anygdal a | 70 | N | AW

| 9 | Pons+Medull a | 230 | N | PAM

| 10 | Cerebellum | 240 | N | CER

| 22 | Mdbrain | 190 | N | MD

| 20 | Rhombencephal on | 350 | N | --- ]
(etc)

Fomm e e e e e e e e e e me e e - B Fomm e e o - Fomm e o - +

68 rows in set (0.00 sec)
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Now |et@ do something useful, andfind all the genes where stellate cell (subtypeid 9)
are expressed strongly (expressionlevel id 4) in the cerebdlum (structure id 10)

Type (or copy and paste) thefollowing SELECT query:

SELECT DISTINCT gene.shortname, entrez_id FROM annotation,
gene, annotation_s ubtype WHERE gene.id=annotation.gene_id
AND annotation.expressionlevel_id=4 AND
annotation.structure_id=10 AND
annotation_subtype.annotation_id=annotation.id AND
annotation_subtype.subtype_id=9;

MySQL will respondwith thefollowing six genes.
+

R S —— S —
| shorthame | entrez_id |
B B +

|Lamb3 | 16780 |
| Chrmb4 | 108015

|Lhx5 | 16873 |
|Drd3 | 13490 |
| Pakl | 18479 |
|Nosl |18125 |
R R +

6 rows in set (0.01 sec)

Note tha gene symbols like the ones shown aboveoccasiondly change Users should
rely ontheentrez_id for an unambiguousreference.
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Detailed Description of GENSAT Database
Here we doaument each table and each field in the GENSAT daabase.

CREATE TABLE "acguisitiontechnique’ (
id” int(11) NOT NULL auto_increment,
"name’ varchar(20) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Each image stores an acquisitiontechnique _id indicating thetechniqueused. Vaues are:

| 1|brightfield |
| 2|confocal |
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CREATE TABLE "annotation’ (
id” int(11) NOT NULL auto_increment,
‘gene id” int(11) default NULL,
"mouseage id" int(11) default NULL,
“structure_id” int(11) default NULL,
“expressionlevel _id" int(11) default "1,
“expressionpatern_id" int(11) default NULL,
“othe” varchar(32) default -,
‘image_id" int(11) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Each image has many annottions See description of annottiontable in (Brief Overview
of Annotation DataOabove
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CREATE TABLE "annotation_cdlltype (
id” int(11) NOT NULL auto_increment,
“annotation_id" int(11) default NULL,
“celltype id" int(11) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

An annoftion record can point to multiple celltypes and subtypes, indicating thetype of
cellsin which theindicated expressionisvisible. So therelationsip of annottionto
celltypeis oneto-many, asisthereationsip of annotation to subtype

Example quay:
nmysql > sel ect nanme as celltype fromannotation_celltype, celltype where
celltype.id=annotation_celltype.celltype_id and annotation_i d=444910;

| celltype |
o e e e oo - +
| neuron |
| glial cell |
| vascul ar cell

o e e e oo - +

3 rows in set (0.02 sec)
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CREATE TABLE "annotation_subtype’ (
id” int(11) NOT NULL auto_increment,
“annotation_id" int(11) default NULL,
“subtype id int(11) de€fault NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

See comments aboveaboutannottion_a&ltype

Example quay, shows tha annottion 13442 1describes 7 subtypes:
nmysql > sel ect name as subtype from annotati on_subtype, subtype where
subt ype. i d=annot ati on_subt ype. subtype_i d and annotati on_i d=134421;

I I
| fibers |
| periglomerular cell of MOB |
| periglomerular cell of AOB |
| mtral cell of MOB |
| mtral cell of AOB |
| granule cell of MOB |

7 rows in set (0.00 sec)
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CREATE TABLE "bac (
id” int(11) NOT NULL auto_increment,
‘address varchar(32) default '-',
"marker_id" int(11) de€fault NULL,
‘gene id" int(11) default NULL,
“aboxprimer” varchar(255 default ",
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

NumerousBACs may be created for agiven gene

Each BAC record pointsto the genefor which it was modified.

Each BAC indudes afield for the marker id, which can be EGFP, iEGFP, etc (see marker
table).

Addressfield containsvaues like RP23-7511.3.

Aboxprimer containsvaues like GGTCTCAGCCCCCTGCCCTGC

Note tha for a given annottion you can retrieve the BAC viatheimageid - > organism
- > founde
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CREATE TABLE "batch” (
id” int(11) NOT NULL auto_increment,
“uploaddae’ dae default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Images are uploaded in batches, where onebatch holdsa group of images from the same
mou<e brain. A bach correspondsto a set of images uploaded for onegene and oneage,
from oneparticular organism. Recordsin theimage table point to the batch they came
from.
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CREATE TABLE "batch_veradtysupport™ (
id” int(11) NOT NULL auto_increment,
“batch_id" int(11) default NULL,
“veracitysuppott_id” int(11) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

The confidence tha our expression patern is correct is reflected by oneor more veracity
suppot values (Multiple Lines Match, Matches In Situ Data, and Suppoted by
Literature). These are assodated with a batch, so for a given image, you can trace back to
thebach, and derive the sources tha suppot theexpression asserted in the GENSAT
database.
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CREATE TABLE "cdltype (
id” int(11) NOT NULL auto_increment,
"name’ varchar(20) default NULL,
“orderby” int(11) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

An annottion may point to oneor more cell typesfoundin animage Celltypesindude

neuron, glial cell, etc. Theeare 9 cedl types. There are many subtypes (ie Bergmann
glia, microgdia, etc)
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CREATE TABLE "expressionlevel™ (
id” int(11) NOT NULL auto_increment,
“symbol varchar(10) default NULL,
“description’ varchar(32) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

An annoftion points to an expression level which indicates thelevel of expression
relative to therest of theimage Possible valuesindudeunddectable, weak signd,
modeate to strongsignd).
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CREATE TABLE "expressionpattern’ (
id” int(11) NOT NULL auto_increment,
“description’ varchar(32) default NULL,
“abbreviation” char(2) default NULL,
“orderby” int(11) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

An annoftion points to an expression patern which indicates the distribution of
expression. Possible valuesinduderegion-specific, ubiquitous scattered, etc
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CREATE TABLE founder (
id” int(11) NOT NULL auto_increment,
‘foundeline varchar(10) default *-,
"bac_id  int(11) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Each founde was bom to a mouse whos eggswere injected withaBAC. Thos
foundes who were PCR+ are used to create offspring (organisms) tha are imaged.

Each record of thefounde table pointsto thebac tha it camefrom. It dsoindudesa
text field called founde line which is used to uniqudy name theanimal.
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CREATE TABLE "gene (
id” int(11) NOT NULL auto_increment,
"name’ varchar(250 default NULL,
“shortname’ varchar(25) default NULL,
“entrez_id" varchar(32) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Thegenetable containsthe genes investigated by the GENSAT Project. Names change
unpredictably, so themain field of interest istheentrez_id which pointsto agenein the
Entrez database at NCBI. Theuser can locate a genein Entrez Gene by invoking the
following URL (usngentrez_id 68394as an example):
http://www.ncdbi.nim.nih.gov/entrez/queay.fcgi?db=gene& cmd=Retrieve& dopt=Graphics
&list_uids=68394
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CREATE TABLE ‘gene alias (
id” int(11) NOT NULL auto_increment,
‘gene id” int(11) default NULL,
“dias varchar(150)default ™,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

This table maintainsthe oneto-many relationship between a gene and the numerous

aliasesit can bereferred to. For example, Aatf hasaliases Trb; Che-1; MGC35916;
4933415H2Rk; 5830465M. 7Rk
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CREATE TABLE "gene literature (
id” int(11) NOT NULL auto_increment,
‘gene id” int(11) default NULL,
“literature_id" int(11) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

A gene@ expression pattern may bereported in literature. This table assodates genes

with an entry in our literature table (see bdow). Each record in theliterature table
indudes a PubMed id called pmid.
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CREATE TABLE ‘gene_supportcomment” (
‘gene id’ int(11) default NULL,
‘comment’ text,
id” int(11) NOT NULL auto_increment,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Thisis comment entered by GENSAT pesonné that summarizes the correlation between
GENSAT expression daa and expression paternsfoundin literature, aswell as
compaing it to the expression patern fondin St. Judedata. Example: ONo detailed CNS
expression literature found The Bac deatais reprodudble and matches Stjudein situ
daa.O
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CREATE TABLE “image (
id” int(11) NOT NULL auto_increment,
‘gene id” int(11) default NULL,
"mouseage id" int(11) default NULL,
“orientation_id" int(11) default NULL,
“section” varchar(10) default NULL,
“acquisitiontechnique id" int(11) default NULL,
“stain_id" int(11) default '1',
"magnification’ varchar(5) default '10X,
“sectionprocedure_id" int(11) default '1',
“batch_id" int(11) default NULL,
“organism_id" int(11) default NULL,
‘veracity id” int(11) default "1,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Each imagerecord pointsto afile on our server. Thesefilesare very large and are not
stored as blobsin the database, rather as TIFF images on our servers. Each image points
to the gene the age of themouse, the sectioning orientation, acquisition technique
magnification, sectioning procedure, and the organism whos tissueit shows.
Additiondly, theveracity of the expression patern shown in theimageis stored asa
pointer to the veracity table (see bdow).
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CREATE TABLE literature (
id” int(11) NOT NULL auto_increment,
‘pmid” varchar(32) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

This tables stores literature references relevant to the expression patern foundin our
images. Thepmid field points to a PubMed pgper. Y ou may retrieve the pgpe by
condructing a URL like thefollowing (usng pmid 11343646as an example):
http://www.ncbi.nim.nih.gov/entrez/queay.fcgizcmd=Retrieve& db=PubMed&list_uids=1
13436468&8lopt=Abdract
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CREATE TABLE marker™ (
id” int(11) NOT NULL auto_increment,
"name’ varchar(20) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Stores the marker used in the BAC condruction. Each BAC record points to a marker.
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CREATE TABLE "'mouseage (
id” int(11) NOT NULL auto_increment,
“age varchar(10) default NULL,
“ageorde int(11) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

A table of themouse ages unde condderation by the GENSAT project. Ages are adult,
P7,andE155. A few imageswith agel105 exist.

mysql> select * from mouseage order by ageorder;

B YU B S — +
| id | age | ageorder |

B YU B S — +
| 1]adult] 1]

| 9|P7 | 2]

| 8| E15.5] 4|

| 5]E10.5] 6 |

B YU B S — +
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CREATE TABLE "organism’ (
id” int(11) NOT NULL auto_increment,
“taxon varchar(12) default ‘Mus musculus,
‘mouseage id” int(11) default "1,
‘sacdae’ datetime default NULL,
“sex_id™int(11) default '1',
‘gene id’ int(11) default NULL,
“geneticbackground varchar(32) default 'FVBN/SW',
“sectioningdde’” datetime default NULL,
‘founde_id" int(11) ddfault '2447,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

An organism is an offspring from a PCR+ founde&. An organism is sectioned and
imaged. Each image pointsto an organism record. Each organism pointsto thefounde
it came from.
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CREATE TABLE "orientation” (
id” int(11) NOT NULL auto_increment,
"name’ varchar(12) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Describes orientation of sectioning for animage

mysql> select * from orientation;
U +

| id | name |

U +

| 1| Sagittal |

| 2| Coronal |

| 3|notused |

| 4| Whole Mount |

| 5|Horizontal |

U +
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CREATE TABLE "sectionprocedure’ (
id” int(11) NOT NULL auto_increment,
"name’ varchar(10) dfault NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Containsa number of sectioning procedures. All GENSAT images currently point to the
same procedure: cryodat (id 2)
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CREATE TABLE "sex” (
id” int(11) NOT NULL auto_increment,
"name’ varchar(10) dfault NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Each organism has a sex_id field.

mysql> select * from sex;
S ——— +

| id | name |

S ——— +

| 1| male |

| 2| female |

| 3|UD |

S ——— +
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CREATE TABLE "¢tain” (
id” int(11) NOT NULL auto_increment,
"name’ varchar(12) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Describes which stain was used:

mysql> select * from stain;
Fomom o +
| id | name |

Fomom o +
| 1| DAB |

| 2| TSA |

| 3|LACZ |

| 4] EGFP |

| 5| CresylViolet |

| 6|none |

Fomom o +

GENSAT DataMining, page 30 of 34



CREATE TABLE "structure’ (
id” int(11) NOT NULL auto_increment,
"name’ varchar(80) default NULL,
“orderby” int(11) default NULL,
fibertract” char(1) default 'N',
“abbr® char(3) default '---',
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Describes brain structures annotated by GENSAT annotators. Each annottion record
points to a structure.
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CREATE TABLE "subtype (
id” int(11) NOT NULL auto_increment,
"name’ varchar(32) default NULL,
“listid™ int(11) default ‘2!,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

A listing of specific cell types annotated by GENSAT® annottors. An annottion record

may site more than onesubtype has having theind cated expression level and patern.
This oneto-many relationghip is stored in theannaation_subtypetable.
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CREATE TABLE 'veradty (
id” int(11) NOT NULL auto_increment,
"name’ varchar(20) default NULL,
“definition” text,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Oneof: NA, Confirmed, To beconfirmed, and Anomalous Definitionsare induded in
thetable, and are reprinted bd ow. Each image points to oneof these values, reflecting the
veracity of theexpression pdtern it exhibits

Confirned refers to genes in which multiple lines yield matching datasets that
agree with the available literature, or in which a single |line has been
produced that matches the available literature. In those cases where there a
di screpancy between the literature and the reporter gene data (m ssing or
additional sites of expression), this is noted in the database. |

To Be Confirned refers to genes in which nultiple Iines produce nmatching
datasets, but for which no i ndependent expression data is avail able.

Anomal ous refers to data collected from BAC reporter constructs producing
di fferent expression patterns in different lines (i.e. position effects).
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CREATE TABLE 'veradtysupport™ (
id” int(11) NOT NULL auto_increment,
"name’ varchar(25) default NULL,
PRIMARY KEY (Cid’)

) TYPE=MyISAM;

Theveracity of theexpression displayed by a batch of images may be suppoted by up to
three sources:

¥ Multiple Lines Match

¥ MatchesIn Situ Data

¥ Suppoted by Literature

This oneto-many relationghip is stored in thebach_veacitysuppot table. Follow an
imageto its bach viathebach_id and quey for the suppot for a paticular image
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