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Abstract
The popular GeneCards™ integrated database of human
genes, genomic maps, proteins and diseases [1,2] has GENECARDS FIELDS @
recenily spawned three related functional genomics
efforts. As sequence data rapidly accumulates, the Gene Symbol /
bortleneck in biology shifts from data production to GC Identifier 4
analysis; researchers seek a profound understanding of

the role of each gene, and of the way genes function * Aliases/Descriptions r/

together. GeneLoc [3] integrates human gene collections * Chromosomal Locatio
by comparing genomic coordinates at the exon level,
eliminating redundancies, and assigning unique and
meaningful  location-based  identifiers. ~ GeneCards
expression tissue vectors are provided by GeneNote [4],
the first effort to present sophisticated expression

* Proteins

* Protein Domains,
Families, & Ontologies

* Sequences

analyses for a variety of normal human tissues using the * Expression/AnnotationA/
full complement of gene representations (Affvmetrix * Similar Genes in
arrays HG-U95A-E). The GeneAnnot system [5] aligns Other Organisms \
probe-sets with the major public repositories of human * SNPs/Variants
mRNA sequences, and provides detailed annotation for * Disorders/Mutations
each probe-set, with links to GeneCards. * Medical News \
. * Research Articles
1. GeneCards and Companion Databases * Other Databases GeneNote
* Services

GeneCards (htip:/hioinfo.weizmann.ac.il/genecards/) is
an automated, integrated database of human genes,
genomic maps, proteins and diseases, with retrieval,
consolidation, search and display software, striving to
provide just the right mix of explicit textual and graphical 2. GeneL.oc
information on a page on the one hand, with links to more
detail on the other. Its infrastructure is being upgraded to
use object-oriented Perl and XML with schema-driven
display code and context-specific searches. Currently,
GeneCards sifts and/or links to data from 42 resources.
Figure 1 shows the functional groupings presented in
GeneCards, with arrows linking to the synergistic
contributions of the companion Weizmann Institute of
Science Genome Center databases described in more

Figure 1: GeneCards/companion databases interactions

GeneLoc (http://genecards.weizmann.ac.il/geneloc/)
unifies gene collections from LocusLink [6] and Ensembl
[7], eliminates redundancies, and assigns each gene a
meaningful location-based GeneCards identifier (GC ID).
Since both collections use the same genomic assembly
and coordinate scheme, GeneLoc effects this gene
intcgration by comparing genomic locations. The
. resulting 'genc territory’ reflects the range of the unified
detail below. genes, taking into account every exon.
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When upgrading to new versions, we have grappled with
keeping these GC IDs both persistent and consistent,
while factoring in changes in gene location due to new
elucidations of the human genome. New identifiers are
assigned only if a gene’s position has changed
significantly by moving to a different chromosome or
strand, or beyond a threshold (currently 100kb). Retired
identifiers remain (as aliases) with their original genes

3. GeneNote

GeneNote (http://genecards.weizmann.ac.il/genenote),
is a database of normal human gene tissue expression
based on in-house DNA array experiments using the full
complement of gene representations (Affymetrix
GeneChip HG-U95A-E). The goals of the project are: to
create a tissue expression profile for each human gene; to
learn about the function of unknown genes from the
similarities in their expression profiles to known genes
using clustering and simplified k-nearest neighbors [8] of
genes; and to create tissue specificity scores for each
gene. GeneNote currently provides expression fissue
vectors for each GeneCards gene for the following
tissues: bonc marrow, brain, heart, kidney, liver, lung,
pancreas, prostate, skeletal muscle, spinal cord, spleen,
and thymus, all color-coded into the immune, nervous,
muscle and secretory system groups. As a quality
measure, variation plots are also presented, which
visualize Pearson's correlations between individual probe-
set vectors and the average tissue vector for each gene, as
well as relative scalar lengths of individual vectors. In
addition to experimental results, in silico expression was
calculated by mining the Unigene database for
information about the number of unique clones per gene
per tissue, and the data presented on a root scale designed
to be visually parallel with the experimental tissue
vectors. Expanding beyond the GeneCards gene-centric
view, the GeneNote web site provides additional detailed
information on a probe-set basis including links to
GeneAnnot, and offers a variety of specialized searching
and clustering options including tissue specificity and
depiction of different splice variants.

4. GeneAnnot

GeneAnnot (htip.//genecards.weizmann.ac.il/geneannot)
provides annotation for each GeneCards gene (in the
Expression in Human Tissues scction, above the graphics
provided by GeneNote) with relevant probe-set
associations, including their identifiers, arrays, sensitivity
and specificity scores, and genes-to-probe-sets counts.
Using blat |9), all probe sequences were compared to
publicly available human mRNA sequences: Whenever
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possible, the mRNAs are matched with GeneCards genes
using data and algorithms from GeneLoc. Each probe set
to gene pairing is scored to indicate the sensitivity and
specificity of the relation. When the gene association is
not known, probe scts are annotated in the GeneAnnot
web site with GenBank accession numbers and
corresponding Unigene cluster identifiers. Future work
will support the HG-U133 array set, other organisms
starting with the mouse, and more direct interfaces for
interacting with experimental results. And, together with
GeneLoc, GeneAnnot will improve the gene matching
algorithms, and help elucidate de novo GeneCards genes.
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