


spectrofluorometer (SPEX fluorok®). All assays were performed in
the buffer described above at’87and repeated five times.

Equilibrium and Kinetic Analysis

The dissociation constark;, describing the equilibrium state
betweenunbound molecular beacons in the steop conformation
and probearget duplexes was calculated for molecular beacons with
various steloop structures. All calculations assumed a temperature
of 37°C and utilized the thermodynamic parameters, enthalpggeha
DHj, and entropy changBS,,, obtained from the thermal profiles for
each probdarget duplex:
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whereq is temperature in Kelvin arld is the gas constant. To analyze
the hybridization kinetics a secondder reaction was assed:
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where [B], [T] and [D] are the concentrations of MB, target, and MB
target duplex, respectivelyl; is the orfrate andk, the offrate
constants of molecular beaetamget hybridization. An exact solution

of equation (2)was obtained and used to fit the experimental data in
determinings; andk, (= Kyo-ky).

RESULTS
Melting Behavior

To elucidate the effect of molecular beacon structure on the
stability of the probdarget duplex, the melting temperaturgg for
conventional and sharedfem molecular beacons with a probe length
of 19 bases and stem l¢hg ranging from 4 to 7 bases were
compared, as shown in Figure 2. It was found that conventional
molecular beacons had lower melting temperatures than s$terad
molecular beacons for each of the stem lengths considered; however,
both types of moleculdbeacons exhibited similar trends. Specifically,
the melting temperature progressively decreased as the stem length
increased. In fact, it appears that the melting temperature would be
quite low for conventional molecular beacons with a probe length of
19 bases and a stem length of 7 bases or greater. This may be because
that with long free arms of the stem a bound molecular beacon is very
easy to dissociate from the target and form a stable hairpin structure
even at low temperatures
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