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[0174] Many other assay methods are known or can be
developed. Reagents appropriate for each reaction type will
be provided in the sample and/or prepositioned in the reaction
chamber. Exemplary reagents include antibodies, ligands,
enzyme substrates, effectors and the like.

Exemplary Applications

[0175] The following prophetic examples are intended to
illustrate aspects of the invention. However, these examples
are for illustration only and are not intended to limit the
invention in any fashion.

[0176] 1. Detection and Characterization of Pathogens
[0177] The methods of the invention may be used for detec-
tion, identification and characterization of pathogens. There
are many situations in which a sample contains a heteroge-
neous mixture of microorganisms (e.g., various bacterial spe-
cies or strains, viruses, fungi) for which rapid detection and
identification would be advantageous. For example, clinical
(patient) samples often contain small numbers of microor-
ganisms (e.g., bacteria, fungi) or viruses. Rapid characteriza-
tion would permit earlier administration of appropriate drugs,
if necessary. Similarly, the ability to rapidly detect and iden-
tify cellular and viral pathogens would be of value in the
medical, veterinary, and agricultural fields, as well as in
response to actual or suspected bioterrorism and for rapid
detection water or food contaminants. In many cases a rela-
tively small number of cells are available to work with, and, as
noted, the cells are often available as a heterogeneous mixture
with other cells.

[0178] In one illustrative embodiment, the method is used
to determine whether a patient is infected with methicillin-
resistance S. aureus. S. aureus can be identified using a bac-
teria-specific probe (e.g. to a rRNA gene). An methicillin
resistant strain is distinguished from non-resistant strains
based on a characteristic genetic sequence such as an open
reading frame (gene or gene segment) or single polynucle-
otide polymorphism. A sample containing bacteria cells is
obtained from a patient (e.g., a nose swab containing about
100 bacterial cells) and diluted into a reaction mixture con-
taining nucleic acid primers and other reagents for amplifi-
cation and detection of target sequences (e.g., PCR reagents,
molecular beacons, polymerase, nucleotides, agents that lyse
cells for nucleic acid release, etc.). Exemplary PCR primers
are described in Huletsky et al., 2004, “New real-time PCR
assay for rapid detection of methicillin-resistant Staphylococ-
cus aureus directly from specimens containing a mixture of
staphylococci” J Clin Microbiol. 42:1875-84. One primer/
probe set in the reaction mixture emits a red fluorescence
signal in the presence of a S. aureus target sequence found in
both resistant and non-resistant stains while the second
primer/probe set emits a green fluorescence signal only in the
presence of a S. aureus target sequence found in the resistant



