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Harnessing DNA technologies,
bioinformatics, and biological
computing to help cope with the
genome revolution
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A. Genomic Analyses and Sequencing
International efforts to map and sequence human and
other genomes continue to expand. We are equipped to
cope with the challenges of this world wide genome
project. This includes gene mapping, database searching,
genomic clone identification and genomic sequencing.
We serve as intermediates between scientific interests and
genome technologies, and in the transition from positional
cloning to isolating and characterizing genes of interest.
This involves database searches to locate regions of
interest on the genomic map, and to identify neighboring
genes - potential candidates for disease mutation. We
then proceed with the required steps for sequencing and
identification of genes. Our DNA sequencing facility
includes four automatic sequencers, including one 96
capillaries machine. We perform large scale sequencing
within the acute myeloid leukemia (AML1) gene on human
chromosome 21 (Y. Groner), and in an olfactory receptor
cluster on human chromosome 17 (D. Lancet). External
collaborations encompass a locus on human chromosome
15 in search of a gene responsible for congenital
dyserythropoietic anemia type I, CDA1 (H. Tamary) and
on human chromosome 19 looking for candidate genes
for mucolipidosis type 4, ML4 (G. Bach).
B. DNA Chips
Some of the most exciting developments in genome
technologies are in the realm of DNA Chips or
oligonucleotide arrays. These methods are used for the
detection of variations within regions of known sequences,
as well as for profiling gene expression in specific cells or
tissues. We have acquired an Affymetrix GeneChip
system, the first installed in an academic institute outside
the USA. A typical photolithography-generated array
contains up to 200,000 sites, each with a different
oligonucleotide, together representing thousands of
genes. The GeneChip system has already been
successfully used for diverse research projects with human,
mouse and yeast expression arrays, as well as mutation
analysis with the p53 resequencing array.
We are currently purchasing complementary array
technologies, involving high-density spotting of cDNA on
glass surfaces.

C. Bioinformatics and Biological Computing
Based on data produced worldwide by wet lab sequencing
and annotation, we develop integrated databases and
sophisticated web-based facilities. We also import a variety
of databases and software to aid researchers in the fields
of sequence analysis, genomics, and proteomics, and host
them on our powerful ftp and http servers. Teaching
and consulting round out the set of biological informatics
services.
Serving as the Israel National Node (INN) for
bioinformatics in Israel, we provide the scientific
community with biological computing tools, sequence
databases, and training in the use of  molecular biology
databases and the software to manipulate them. We
operate the main DNA And Protein Sequence Analysis
Server (DAPSAS) which houses copies of the major DNA
and protein sequence databases, and software for
molecular biology. It is also the server used by the Gladys
and Morton Pickman Laboratory of DNA Analysis to
distribute sequencing results to users around the country.
Our operations include: workshops, consultation and on-
line assistance; internships for bioinformatics staff from
Israel and around the world; support of  major software
packages on the servers; support of the Bioccelerator
server (in collaboration with Compugen); maintenance
of a website that concentrates information on various
programs and sites for analysis and manipulation of DNA
and protein sequence and structure.
Our locally developed computational genomics systems
include the following: GeneCards, a database of human
genes, their products and their involvement in diseases.
It offers concise information about gene synonyms,
chromosomal location, proteins, sequences, similar genes
in other organisms, disorders and research articles, and
links to additional sources of information. Its intelligent
software performs automated data mining for gene-
related data  from a variety of sources, producing an
integrated database, available for sophisticated web-based
queries .
The Unified Database (UDB) integrates information from
disparate maps of the human genome, Mapped DNA
segments  are classified and presented as an integrated
map on a unified Megabase-scale, together with additional
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information and links. Locations are computed by
interpolation from genetic linkage, radiation  hybrid, and
other chromosome maps. UDB provides an important
tool for coping with the fragmentary data of the First
Draft of the Human genome due next year.
GESTALT (GEnomic Sequence Total Analysis and
Lookup Tool) is a software workbench for genomic
sequence analysis, comparison, and annotation, with a
strong  emphasis on visualisation.
PMedCache and Current Medline Scanner (CMS)
respectively provide faster handling of medline searches
and automatic weekly searches of Medline, based on user-
specified keywords.
Human Genome - The Third Millennium (HG3M)
The HG3M web site guides researchers and helps find
answers to problems related to the avalanche of new data
generated by the Human Genome Project.
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