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Fluorescence in situ hybridization (FISH) is a powerful
tool to study chromosome structure, positioning, and gene
expression on a cell-by-cell basis. We have developed
Oligopaints [1], a PCR-based method for generating highly
efficient FISH probes from complex DNA libraries. Our
method can visualize genomic regions ranging in size
from tens of kilobases to megabases with the same basic
protocol and gives researchers precise control over the
location and patterning of each probe set. We have mined
the reference genomes of C. elegans, D. melanogaster,
A. thaliana, M. musculus, and humans for genomically
unique 32-base sequences with thermodynamically desir-
able hybridization properties, and have made these
sequences available on the Oligopaints website [http://
genetics.med.harvard.edu] along with a suite of scripts and
documentation that will assist researchers with probe set
design and allow our technology to be extended to any
organism whose genome has been sequenced. Oligopaints
robustly label chromosomes both in tissue culture cells
and whole-mount tissue preparations and can be gener-
ated using standard molecular biology techniques and
equipment at a price well below the cost of commercial
FISH probes. The flexibility offered by our bioinformatic
design platform has allowed us to perform complicated
hybridizations, such as the simultaneous targeting of RNA
and the genomic DNA flanking its site of transcription.
Thus, we anticipate that Oligopaints will be a valuable tool
for the study of nuclear architecture and the relationship
between chromosome positioning and gene expression.
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