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ready be applied for sequence analysis and checking the
accuracy of conventional sequencing methods. A number
of other applications in the Human Genome Program are
within the reach of SHOM, such as mutation screening,
gene polymorphism studies, detection of microorganisms,
gene expression studies, etc. Application of SHOM for de
novo DNA sequencing requires manufacturing of more
complicated microchips and improvement of some other,
already available methods.
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The human chromosome 5 and 16 physical maps (Doggett
et al., Nature 377:Suppl:335-365, 1995; Grady et al.,
Genomics 32:91-96, 1996) provide the ideal framework
for initiating large-scale DNA sequencing. These physical
mapping studies have shown clearly that gene density in
humans will vary greatly. For example, band 16q21, con-
sisting of 8 Mb of DNA, has no genes or trapped exons
assigned to it, as yet. In contrast, band 16p13.3 has an ex-
tremely high density of coding regions in the DNA exam-
ined to date (i.e., multiple genes/cosmid). Given this wide
variation in gene density and current sequencing costs, we
propose that newly targeted genomic regions should be
analyzed first by a “Lewis and Clark” exploratory ap-
proach, before committing to full length DNA sequencing.
We are using a SAmple SEquencing (SASE) approach to
rapidly generate aligned sequences along the chromosome
5 and 16 physical maps. SASE analysis is a method for
rapidly “scanning” large genomic regions with minimal
cost, identifying, and localizing most genes. Briefly, indi-
vidual cosmids are partially digested with Sau3A and 3 kb
fragments are recloned into double-strand sequencing vec-
tors. By sequencing both ends of a 1X sampling of these
recloned fragments along with end sequences of the
cosmid, 70% sequence coverage is achieved with 98%
clone coverage. The majority of this clone coverage is or-
dered by the relationship between the subclone end se-
quences. These ordered sequences are ideal substrates for
directed sequencing strategies (for example, primer walk-
ing or transposon sequencing). SASE analysis has been
initiated on the 40 Mb short arm of chromosome 16 and
the 45 Mb short arm of chromosome 5. We propose to
make SASE sequences, along with feature annotation,
publicly available through GSDB. Such data are sufficient
to allow PCR amplification of the sequenced region from
GSDB submissions alone, eliminating the need for exten-
sive clone archiving and distributing, will allow for the
effective “democratization” of the genome, allowing nu-
merous laboratories to share and contribute to the growing
genome databases.
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