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Since 2000, Black Hole
(BHQ™) dyes have served
quencher of choice for
and other fluorescence-quen
probe applications.

They remain the most widely used
and validated dark quencher on the
market, with more than 10,000
product citations and near ubiquitous
use in molecular diagnostics and
agricultural assays.
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e experimental run—as a way of adding depth
to their studies, getting more from their samples,
and improving experimental efficiency. Multiplex-
ing can add a layer of complexity to probe selec-
tion and design. For example, researchers have
to be careful that their probe emission frequencies
do not spectrally overlap and that their instru-
ments have enough distinct detection channels
to distinguish each probe used in the experiment.
Scientists also must take care that probes do not
cross-react with other primers or probes in the
reaction, that all probes have similar melting tem-
peratures (ideally 5-10 °C above primer melting
temperatures), and that quenchers do not unin-
tentionally dampen signals from probes other than
the one that they are paired with.

Informed decision making

While most probes will deliver some degree of
result for most applications, selecting the best
probe for a given application is instrumental to
optimisation. Understanding how probe tech-
nology aligns with researcher aims and needs
can provide increased data accuracy and re-
producibility, streamlined logistics, and trou-
bleshooting solutions.
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Understanding
probe options

gPCR probes come in a variety of sizes and

formats, each with their own qualities and
advantages.
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Hydrolysis Probes

Hydrolysis probes are typically labelled with a fluorophore reporter at the 5’

During amplification, the DNA polymerase exonuclease activity cleaves off the
reporter, allowing for signal unquenching and detection.

Hydrolysis probes can be amended for increased binding stability or signal

shorter in order to enhance specificity and improve mismatch discrimination.

5' Fluorophore 3' BHQ 5' Fluorophore 3' BHQ
nova quencher
BHQnova™ BHQplus™

Minor Groove Binders (MGBs)

in the DNA helix. Dual-labelled probes conjugated with MGB groups form
extremely stable duplexes with single-stranded DNA targets, enabling shorter
probe lengths and superior quenching.’

. 3" Quencher
(BHQ dye)

Minor Groove
Binder

5' Fluorophore
(Reporter dye)

Locked
Nucleic Acids (LNASs)

LNAs are modified RNA monomers

that contain a methylene bridge
o) bond linking the 2' oxygen to the

O O 4' carbon in the RNA pentose ring
§ § that fixes the ring’s conformation.
Unmodified Locked nucleic When incorporated into probes,

monomer acid monomer LNAs increase hybridisation

melting temperatures, allowing
for shorter probe lengths and
enhanced sensitivity.

Molecular Beacons

recognition loop region flanked

by two short complementary stem
sequences containing a quencher
and fluorophore respectively. The
stem-loop structure brings the
quencher and fluorophore into close
proximity until target hybridisation,
which opens the loop, separates

Loop
region
._Stem
region

the fluorophore and quencher, and

enables fluorescence emission.

Molecular beacons offer excellent

Stabi“ty and SeleCtiVity-2 5' FIuorprhore 3' Quencher
(Reporter dye) (BHQ dye)

Scorpions™ Primers

Loop
a hairpin-loop conformation to region
quench fluorophore signal until
hybridisation. This hairpin-loop
structure is directly conjugated to
the 5" end of a PCR primer, with a __ Stem

blocker preventing extension in the region
wrong direction. Scorpions primers

unfold and hybridise with newly R : S el

synthesized target sequences | —
during the second qPCR cycle DN
and beyond, allowing for signal PCR BHQ modification

blocker

emission and detection.

FRET Probes

Fluorescence resonance energy transfer (FRET) probe systems consist of
a pair of single-stranded fluorescent-tagged oligonucleotides. During gPCR
annealing, these probes hybridise to their target regions, bringing the two
probes—and their tags—into close proximity. Light excitation of the donor
tag results in energy transfer via FRET to the acceptor tag, facilitating signal
emission and detection.

3' Donor Fluorophore

—0e —

Amplified Target DNA

Oligo Probe 1
5' Acceptor Fluorophore

Oligo Probe 2
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Troubleshog
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epancies between different wells. Moreover,
researchers should also examine the power sup-
ply, as surges or other fluctuations can affect
heating block performance. Next, lamps and op-
tical sensors should be routinely inspected and
calibrated to ensure signal capture efficiency and
consistency. This is especially important for re-
searchers who employ multiplexing and compare
data gathered across different detection chan-
nels. Software plays a large role in qPCR data
acquisition, processing, collation, and analysis.
Researchers should make sure that instrument
firmware and analysis software suites are up to
date and fully compatible with one another. Fi-
nally, the correct consumables are extremely im-
portant whether shipping/storing probes (using
amber tubes can limit light exposure) or running
the assay (using frosted or white tubes can pre-
vent signal refraction).
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Establishing control

gPCR experiments should also have myriad con-
trols to assess different aspects of each assay. References
Negative controls screen for DNA contamination
in a sample, whether genomic DNA, exogenous
complementary DNA, or primer/probe dimerisation.
The most general type of negative control is the

1. T. Nolan et al., “Good practice guide for the application of
quantitative PCR (QPCR),” LGC, 2013.

2. S.A. Bustin et al,, “The MIQE guidelines: minimum information
for publication of quantitative real-time PCR experiments,” Clin
Chem, 55(4):611-22, 20009.
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Now available from LGC Biosearch Technologies

Custom LNA oligos
for commercial use

Improve assay sensitivity and specificity with Locked Nucleic Acid
(LNA) oligonucleotides. LNAs enable a shorter probe, which
supports higher quenching efficiency, greater signal-to-noise ratio
and can target A-T rich sequences. Also available as a custom
oligo or primer with up to 20 LNA base insertions.

5'-0ligo-3"~ v O

0 0

O—P——O0OvvVv 5'-oligo-3’

Benefits of LNA oligos from LGC Biosearch Technologies: | |

* |ISO 9001 and ISO 13485 complaint Quality Management System. O
» Wide range of fluorophores, dual-HPLC purified, MS and uHPLC verified.
 Available as ValuMix Assay, simplifying assay design and setup.

 Reliable partner from early-stage research through to commercialisation.
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