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The human genome is thought to harbor 50,000 to 100,000 genes, of which about half
have been sampled to date in the form of expressed sequence tags. An international
consortium was organized to develop and map gene-based sequence tagged site
markers on a set of two radiation hybrid panels and a yeast artificial chromosome
library. More than 16,000 human genes have been mapped relative to a framework map
that contains about 1000 polymorphic genetic markers. The gene map unifies the
existing genetic and physical maps with the nucleotide and protein sequence databas-
es in a fashion that should speed the discovery of genes underlying inherited human
disease. The integrated resource is available through a site on the World Wide Web at
http://www.ncbi.nim.nih.gov/SCIENCE96/.

Central to the description of an organism's
genome is a comprehensive catalog of the
sequence and location of all its genes. Gene

maps are now available for those organisms
whose complete genomic sequence has been
determined, including 141 viruses, 51 or-
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ganelles, two eubacteria, one archeon, and
one eukaryote (the yeast, Saccharomyces cer-
evisiae) (1). Such a map of the human ge-
nome should become available by 2005, as a
result of the efforts by the Human Genome
Project to determine the complete 3 billion
nucleotides of the human DNA sequence
and develop suitable computer and labora-
tory tools for recognizing genes.

In view of the tremendous value of a
human gene map for biomedical research, it
is not reasonable to wait until the complete
sequence is available to begin preparing such
a map. There are compelling reasons for
constructing a series of increasingly compre-
hensive gene maps and cross-referencing
them to the human genetic map. A key
application is the positional cloning (Fig. 1)
of disease-causing genes. Genetic mapping
of affected families with polymorphic mark-
ers that span the genome permits localiza-
tion of the disease gene to a candidate re-
gion, often in the range of 2 to 5 megabases
(Mb). Such intervals are physically mapped
with overlapping DNA clones, which usual-
ly serve as substrates to identify genes ("tran-
scripts") in the region. Subsequently, the
genes are scrutinized for the presence of
sequence mutations in affected individuals.
Regional transcript mapping by current
methods, which is difficult and time-con-
suming, would be supplanted by the avail-
ability of a comprehensive, whole-genome
gene map. Such a resource would accelerate
gene searches for simple Mendelian traits
and is essential in the case of complex (poly-
genic) traits, for which limited genetic
resolution will necessitate sifting through
multimegabase regions. The availability of
an expanding gene inventory for any candi-
date region is predicted to make the "posi-
tional candidate" approach the predominant
method for cloning human disease genes
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