
Disclosed herein are uniquely specific nucleic acid probes and methods for
their use and production. The disclosed probes have reduced or eliminated
background signal while reducing or eliminating the use of blocking DNA
during hybridization. In one example, probes are produced by a method that
includes joining at least a first binding region and a second binding
region in a predetermined order and orientation, wherein the first binding
region and second binding region are complementary to uniquely specific
nucleic acid sequences, wherein the uniquely specific nucleic acid
sequences are represented only once in a genome of an organism and wherein
the first binding region and the second binding region include about 20% or
less of a genomic target nucleic acid molecule. In particular examples, the
binding regions ("uniquely specific binding regions") are complementary to
non-contiguous portions of the genomic target nucleic acid. Methods of
using the disclosed probes and kits including the probes and/or reagents
for producing or using the probes are also disclosed. 




