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LabConsumer

APPLIED BIOSYSTEMS ABI PRISM 7700 Sequence Detection System Microplate (96) 37 24 27 320 lbs. Yes
(800) 345-5224, www.appliedbiosystems.com

BIO-RAD iCycler iQ Real-Time PCR Detection System Microplate (96), Tubes (96) 10.4 9 21.5 39 lbs. Optional
(800) 4-BIORAD, www.bio-rad.com (thermal cycler plus optional optical module)

CEPHEID Smart Cycler System Tubes (96) 12 12 10 22 lbs. Yes
(408) 541-4191, www.cepheid.com*

CORBETT RESEARCH Rotor-Gene Tubes (32) or strip tubes (72) 12.6 11 17.3 33 lbs. Yes
(011) 612-9736-1320, www.corbettresearch.com

ROCHE MOLECULAR BIOCHEMICALS LightCycler System Capillaries (32) 17.7 15.7 11.8 42 lbs. Yes
(800) 262-1640, biochem.roche.com

STRATAGENE Mx4000 Multiplex Quantitative PCR System Microplate (96) 30 18 20 110 lbs. Yes
(800) 894-1304, www.stratagene.com

system to collect one round of fluores-
cent emission data from each well. The
reaction tube’s transparent lid allows
laser light, which is carried on an array
of optical fibers, to be distributed to each
well. The laser light excites the reporter
dye molecules to fluoresce, and the
resultant signals are carried by the optic
fibers to a charge-coupled device (CCD)
camera for detection. Applications
include allelic discrimination, melting
curves, and quantification of single or
multiplexed targets.

GOING LIGHT

The LightCycler™ from Roche
Molecular Biochemicals of Indianapolis
harnesses light technology licensed from
Idaho Technology Inc. of Idaho Falls,
and then adds some additional bells and
whistles, such as a built-in microvolume
fluorimetric detection system that
enables real-time quantitative PCR. This
system employs thin-walled glass capil-
lary tubes, and typical PCR experiments
can be performed in less than 30 min-
utes. Currently, this system supports two
fluorescence-based methods for the
detection of amplification products: the
“general” DNA stain SYBR Green I (a
product of Molecular Probes of Eugene,
Ore.), or sequence-specific hybridization
probe pairs. 

SYBR Green I exhibits very little flu-
orescence when free in solution; emis-
sion is greatly enhanced when it binds to
the minor groove of the DNA double
helix. Prior to amplification, the reaction
mixture contains the denatured DNA, the
primers, and the dye. The low-level
background fluorescence signal generat-
ed by the unbound dye molecules is sub-
tracted during computer analysis. After
annealing of the primers, a few dye mol-
ecules can bind to the double strand.
During elongation, more and more dye
molecules bind to the newly synthesized
DNA, resulting in dramatically increased
light emission. If the reaction is moni-
tored continuously, this increase in fluo-
rescence can be viewed in real time.
After denaturation of the DNA during

the next heating cycle, the dye molecules
are released and the fluorescence signal
falls. A fluorescence measurement is per-
formed at the end of the elongation step
of every PCR cycle to monitor the
increasing amount of amplified DNA. 

The hybridization probe format
employs two specially designed,
sequence-specific oligonucleotides lab-

eled with fluorescent dyes. One oligonu-
cleotide probe carries a fluorescein label
at its 3' end; the other probe carries a dif-
ferent label (LC Red 640 or LC Red 705)
at its 5' end. The chemical nature of the
hybridization probes prevents their
extension: one probe contains fluores-
cein at the 3' end, whereas the 5'-labeled
probe contains a 3' phosphate moiety.

The sequences of the two oligonu-
cleotides are selected so that they
hybridize to the amplified DNA frag-
ment in a head-to-tail arrangement.
When the oligonucleotides hybridize in
this orientation, the two fluorescent dyes
are positioned in close proximity to each
other. The first dye (fluorescein) is excit-
ed by the LightCycler’s light emitting
diode (LED) filtered light source, and
emits green fluorescent light at a slightly
longer wavelength. When the two dyes
are in close proximity, the emitted ener-
gy excites the dye attached to the second
hybridization probe, which subsequently
emits red fluorescent light at an even
longer wavelength. This energy transfer,
referred to as fluorescence resonance
energy transfer (FRET), occurs efficient-
ly only when the dyes are in close 
proximity (a distance between 1-5
nucleotides). Thus, in this type of assay,
fluorescent intensity measurements are
made after the annealing steps. The
increasing amount of emitted fluores-
cence is proportional to the increasing
amount of DNA generated during the lin-
ear phase of the ongoing PCR process. 

CORE MODULE
The “heart” of the Smart Cycler® System
from Cepheid of Sunnyvale, Calif., is the
I-CORE™ (Intelligent Cooling/Heating
Optical Reaction) module. According to
company literature, the I-CORE module
incorporates state-of-the-art microfluidic
and microelectronic design. Each Smart
Cycler processing block contains 16
independently programmable I-CORE
modules, each of which performs four-
color, real-time fluorometric detection. A
wide variety of different multiplex or
simplex fluorescent tags can used in con-
junction with this system, including
FAM, TET, TAM, ROX, SYBR Green,
Cy3, Alexa, and Texas Red.

Samples are amplified and measured in
proprietary, sealable reaction tubes that are
designed to optimize rapid thermal transfer
and optical sensitivity. The Smart Cycler
software enables single or multiple opera-
tors to define and simultaneously carry out
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* distributed by Fisher Scientific, (800) 766-7000, www.fishersci.com
1 dimensions given in inches
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