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Start your microRNA
discovery from
a single cell

MicroRNAs are small wonders. To study them, life science
researchers need extremely accurate and sensitive tools
for detection and quantitation.

With the new miRCURY LNA™ microRNA PCR system,
your discovery starts from 10 pg total RNA - you only
need a single cell. You can even detect microRNAs with
high and low expression from the same sample in your
experiment, as the dynamic range is 8 logs wide.

Our PCR system combines microRNA-specific primers
and SYBR® Green detection and is part of Exiqon’s popular
miRCURY LNA™ product line, the most complete range of

tools for microRNA analysis available today.

The miRCURY LNA™ tools enable you to seek, find and
verify microRNAs. Accelerate your discoveries.

Ina K. Dahlsveen, Ph.D., Product Manager

Contact our research specialists to learn more
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Amplification of a synthetic microRNA was performed using the
miRCURY LNA™ microRNA PCR system. Hsa-miR-100 (2 x 10° copies)
input was used to generate cDNA. A ten-fold serial dilution ranging
from 2 x 107 copies to 2 copies cDNA was amplified by real-time PCR.
A. The amplification curves and B. the standard curve show excellent
linear correlation between the decreasing cycle numbers and the
logarithm of the microRNA copy number, proving the assay enables
sensitive microRNA detection down to less than 10 copies with a wide
dynamic range of at least 8 logs.
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Letter from the editor

For our sixth foray into
PCR, we're going back to the
basics. Over the past two or so
years, we've covered all sorts
of different aspects of PCR

— from designing assays to

using PCR in the clinic or
using PCR for just microRNAs.

In this issue, we take a step back from the
more niche aspects of PCR being trotted around
out there. Instead, we're taking a look at the
skills that hold up those more in-depth and

specialized versions of PCR. As my teachers and
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Real-time PCR

coaches used to say, you can only move on

to more complicated endeavors after you've
mastered the basics — you need to know how
to do a layup before playing a game of basket-
ball. Knowing the basic skills of PCR (good
sample purity, validation, and normalization,
among many others) keeps you on your game;
they are the tenets of a well thought-out,
properly designed experiment. Here, we have
respected experts — first round draft picks, if
you will — who offer their opinion on how to
run a well-designed PCR experiment.

— Ciara Curtin
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Figure 1: Confidently detect genetic variation with
the powerful combination of LightCycler® 480 System
analysis modules for:

A. Melting Curve Analysis
B. Endpoint Genotyping
C. High Resolution Melting

For general laboratory use. Not for use in diagnostic procedures.

This LightCycler® 480 Real-Time PCR System is licensed under U.S. Patent
6,814,934 and corresponding claims in its non-U.S. counterparts and one
or under more of US. Patents Nos. 5,038,852, 5,656,493, 5,333,675, or
corresponding claims in their non-U.S. counterparts, for use in life science,
by implication or by estoppel under any patent claims or for any other
implication. The product is covered in-part by US 5,871,908, co-exclusively
licensed from Evotec OAl AG. Parts of the Software used for the
LightCycler® 480 System are licensed from Idaho Technology Inc., Salt Lake
City, UT, USA.

LIGHTCYCLER and HRM are trademarks of Roche.
Other brands or product names are trademarks of their respective holders.

© 2008 Roche Diagnostics GmbH. Al rights reserved.

The introduction of the LightCycler® Instrument in 1998 launched a
new era in real-time PCR, inspiring novel applications and discovery.
The versatile LightCycler® 480 System continues this tradition,
unleashing the potential of real-time PCR through expanded analysis
capabilities with the power to meet evolving research demands.

Efficiently analyze genes with High Resolution Melting: Apply this
publication-proven method to investigate SNPs, degree of methylation,
and RNA editing.

Detect genetic variation with confidence: Use a powerful combination
of three robust and convenient analysis methods to obtain
comprehensive results (Figure 1).

Rapidly analyze gene expression data: Choose from a broad range of
basic and advanced quantification methods to meet your research needs.

Explore the possibilities of Real-Time PCR.

Visit www.lightcycler480.com to learn more about the LightCycler® 480
System and register for updates about special events celebrating the

10th Anniversary of the LightCycler® System.

Roche Diagnostics GmbH
Roche Applied Science
68298 Mannheim, Germany
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Generally, most Trizol
extraction protocols or
commercial column kits
are sufficient. Certain
plant tissues may be more
problematic and often
PVP can be added to the
Trizol to aid removal of
metabolites. We generally
recommend a DNase
treatment. However,

most extraction kits do

an adequate job of DNA
removal. We recommend a
Bioanalyzer or equivalent
analysis to determine RNA
quality before any RT-PCR
or array expression work.

DNA purification is a difficult
one. | did some experiments
to quantify transgene copy
number in mouse tail tip
sample and | found that
DNA quality was absolutely
critical for accurate results.
Phenol/chloroform extraction
was no good. DNAeasy
column-based protocol

Real-time PCR

was not satisfactory either.
We had the ABI extraction
machine (vacuum based)
on demo for a week and |
tried it for DNA and for
RNA. It was very good for
DNA gPCR but | was not so
convinced with the RNA.
RNA purification: |
have used the Stratagene
extraction kit for years. It
is column based, and has
the advantage of having a
DNase treatment step
included. It has worked
fine for routine and gPCR.
| have found that people
using Trizol could face
serious problems in repro-
ducibility — and notin a
consistent way. For example,
one colleague had problems
with RNA samples from
different parts of the mosquito
body following extraction
with Trizol. | suggested she
run a serial dilution with
her two RNA samples for
the cDNA reaction and to
use a set amount of cDNA

How do you purify the DNA
and/or RNA to be used?

in her gPCR. With one of
her samples the correlation
was excellent; with the
other it was awful. It was
clearly due to the quality
of her RNA and likely due
to phenol traces. So |
suggested she clean her
sample with a column-
based kit. People talk
about “assay validation.”

| always add a step of
“template validation” when
using new tissues or new
RNA extraction technique.
This means that | use a
previously validated gPCR
assay and a serial dilution
of the RNA for reverse tran-
scription, and not a serial
dilution of the cDNA.

| prefer to use the filter
systems available through
Qiagen (Qiashredder and
RNeasy kits) or Promega
(SV Total RNA). I have used
other technigues and found
that some genes are more

APRIL 2008 GENOME TECHNOLOGY 7



susceptible to degradation
following isolation. Acid
phenol or Trizol isolation not
only captures less total RNA
than the filters, but it also
leaves a contaminating
protein in the eluant. | have
confirmed this using the
Agilent Bioanalyzer 2100.

— CHRISTINA FERRELL

We generally purify our
DNA through size exclusion
filtration plates (Millipore)
and resuspend in molecular
grade water, but have found
we get the absolute best
results from a simple ethanol
precipitation. The RNA is
almost always extracted
using Qiagen's RNAeasy spin
columns and eluted in
RNase free water instead of
their EB buffer. This is then
pure enough to go directly
into the RT reaction.

— RYAN SPRISSLER

We routinely make use of
the spin column-based kits
provided by Qiagen and
Ambion for purification

of total RNA. If we have
abundant sample we

will treat with DNase as

a component of the purifi-
cation. We often omit this
step, though, when the
amount of sample is limiting,

8 TECH GUIDE APRIL 2008

“I have found
that people using
Trizol could face
serious problems
in reproducibility
— and notin a
consistent way.”

— Laurence Bugeon

because we want to mini-
mize the loss of RNA that
inevitably occurs during
DNase treatment. In those
cases, we rely on rational
assay design to ensure that
we do not detect back-
ground signal contributed
by genomic DNA.

— JOHN TINE

We recommend the use

of Ambion (now Applied
Biosystems) RNAqueous for
isolation of RNA. This is a
very user-friendly protocol
and has consistently
produced high-quality RNA.
There are a number of
commercial products
available for DNA isolation;
however, we use a protocol
originally developed by Bill
McClements in George
Vande Woude's laboratory
in the late '70s. The story
behind the method is that

they needed to process a
large number of samples
and Vande Woude wanted
something that was not
complicated, even if it
required cutting a few
corners. Thus the "Round
Method" was born. Cell lysis
(2ml/T25) is performed
using 10mM TrisHCI ph7.5,
10mM EDTA 0.6 percent
SDS and 100pg/ml RNase
A. Solid tissue can be dis-
persed by any appropriate
device and lysis done using
the same solution. Incubate
37 degrees Celsius for

60 minutes, then add
Proteinase K to a final con-
centration of 0.2mg/ml.
Continue the incubation at
37 degrees Celsius for two
hours. Samples can remain
in this state at room tem-
perature overnight or
extracted with Tris-saturat-
ed phenol (equal volume)
and then a final extraction
with chloroform. Phase
separations are done by
centrifugation at 2000 x g
for five minutes at room
temperature. Add a one-
tenth volume of 2M sodium
acetate pH 5.3 and two
volumes of ethanol prior to
spooling of the genomic DNA.

— THOMAS WOOD

Real-time PCR



Unlock the Power of Gene Expression Analysis
with the Right Combination

TagMan® Arrays and the 7900HT Fast Real-Time PCR System. The Superior, Single-Solution for High-Throughput

Gene Expression Analysis.

Achieve optimal performance and flexibility in high-throughput gene expression analysis when you combine
TagMan® Arrays with the 7900HT Fast Real-Time PCR System. Choose from pre-designed TagMan® Gene
Signature Arrays, configurable TagMan® Gene Sets, or TagMan® Custom Arrays. Each format offers the accuracy,
reproducibility, and specificity you expect from an industry leader. Experience high-throughput and performance

synergy in a winning combination.

TagMan® Arrays:

+ Convenient for disease target classes and pathways
+ Proven quality, speed, and ease-of-use

+ Pre-loaded with TagMan® Gene Expression Assays
+ Increased sensitivity and precision

+ |deal for small and archival tissue samples

+ Low sample consumption

+ 384-well loading without liquid-handling robotics

Access more information at www.7900HT.com

For Research Use Only. Not for use in diagnostic procedures.

7900HT Fast Real-Time PCR System

Proven gold standard, industry-leading performance
Interchangeable block formats offer easy application
adaptability and flexibility

Seamless integration with TagMan Arrays

Automation Accessory provides hands-free plate-loading
and unloading for 24-hour operation

Powerful software tools enable high quality data analysis

Applied
Big?ystems

Practice of the patented 5" Nuclease Process requires a license from Applied Biosystems. The purchase of the TagMan® Array includes an immunity from suit under patents specified in the product insert to use only the amount purchased
for the purchaser’s own internal research when used with the separate purchase of an Authorized 5’ Nuclease Core Kit. No other patent rights are conveyed expressly, by implication, or by estoppel. For further information on purchasing
licenses contact the Director of Licensing, Applied Biosystems, 850 Lincoln Centre Drive, Foster City, California 94404, USA. The TagMan® Array is covered by U.S. Patents Nos. 6,514,750, 6,942,837, 7,211,443, and 7,235,406. Microfluidic
Card developed in collaboration with 3M Company. The Applied Biosystems 7900HT Fast Real-Time PCR System is a real-time thermal cycler covered by one or more of US Patents Nos. 6,814,934, 5,038,852, 5,333,675, 5,656,493,
5,475,610, 5,602,756, 6,703,236, 6,818,437, 7,008,789, 6,563,581, 6,965,105 and 6,719,949 and corresponding claims in their non-US counterparts, owned by Applera Corporation. No right is conveyed expressly, by implication or by
estoppel under any other patent claim, such as claims to apparatus, reagents, kits, or methods such as 5’ nuclease methods. Further information on purchasing licenses may be obtained by contacting the Director of Licensing, Applied

Biosystems, 850 Lincoln Centre Drive, Foster City, California 94404, USA.

©2008 Applied Biosystems. All rights reserved. Applera, Applied Biosystems and AB (Design) are registered trademarks of Applera Corporation or its subsidiaries in the US and/or certain other countries. TagMan is a registered trademark

of Roche Molecular Systems, Inc.
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Use your research resources wisely...

Go Green, Go Cogenics

The Genomics Services Company
Cogenics is setting the standard in customizing and delivering expert genomics
solutions for Research, Clinical, and Manufacturing applications in the biotechnology
and pharmaceutical industries.

Whether your questions are best answered by sequencing, conventional or next-generation,
gene expression, genotyping, or a combination of techniques, Cogenics provides resource-
effective, expertly-run solutions for your research or FDA regulated genomics projects.

Your analyses will be performed using the most appropriate platform to answer your research questions with
fast delivery times and high quality data. Whether you are planning a full or pilot project, here are some of
the solutions we consistently provide:

» Sequencing solutions » Genetic variant assay development and validation
» Viral and oncogene analyses » Drug efficacy and safety related analyses

» SNP Discovery and Genotyping » Support of global multi-center clinical trials

» Cell Bank Characterization » Biodistribution and Residual DNA Analyses

www.cogenics.com/gogreen

US: 1 877-226-4364 France: +33 (0) 456-381102 C O E G E N l C STM
'

UK: +44 (0) 1279-873837 Germany: +49 (0) 8158-998518

Email: sales@cogenics.com www.cogenics.com The Genomics Services Company
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One of the most important
steps is to sit down with
the student or Pl and
obtain an understanding
of the goals of their
particular experiment. This
way we can recommend

an appropriate design,
technology and protocol
that will ensure a high-quality
experiment and enable
adequate analysis.

Once primers are
designed, we recommend
starting out with PCR
fragment analysisona 2.5
percent or 3 percent gel in
order to evaluate the product.
As most real-time primer
design programs will give
a very short amplicon, it is
important to distinguish
between the amplicon and
possible primer dimers.
When using Sybr Green
assays it is critical to execute
a dissociation assay after
amplification in order to
validate single PCR product.

Real-time PCR

Once | have validated my
RNA/cDNA sample | then run
a serial dilution of my cDNA
to validate the assay. | find
that serial dilution of cDNA
will reliably serially dilute the
target cDNA, while a serial
dilution of the RNA/cDNA
would also include the
limitation of the reverse
transcription step which is
unnecessary for this purpose.
As | don't use SYBR
assays but only ready-to-use
optimized ABI assays, | have
no need to validate primers
and probe concentrations.

Typically I'm using gRT-PCR
to validate microarray data.
Validation of the gRT-PCR is
usually through biological
replicates (eight if possible)
or through protein expression
assays (western blot).

To be honest, we do not

do too much in the way of

How do you validate your
real-time PCR assays?

validation. Some of the
assays we get from Applied
Biosystems are pre-validated,
but the rest we simply judge
by efficiency via the standard
curve and the relative
intensity of the assay.

We have a pretty good
handle on ballpark primer or
primer/probe concentrations
for our custom assays, so

we start by evaluating the
assays at those ballpark
concentrations with positive
and negative control tem-
plates to demonstrate
specificity. We'll then adjust
concentrations if necessary
based on the results. We follow
that with template titrations
to establish the detection
range of the assay as well as
its efficiency. For Sybr Green-
based assays, we also perform
dissociation curves to ensure
that we are obtaining a single
product, and to assess the

Continued on page 21
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No template controls and
no RT controls will give an
estimate of possible DNA or
PCR product contamination.
A minimum of three techni-
cal replicates, preferably
more, per sample are recom-
mended to control for well-
to-well variation. Pipetting
technique is a critical factor
and one of the prominent
sources of variation. If
possible we recommend
working with electronic
pipettes and diluting samples
so that transfer volumes are
above 2 microliters.

— MARK BAND

When | use an assay for
the first time | include a
“no template” control, | run
all my assays in triplicates.
When in doubt with exon-
intron boundary and the
possibility of amplifying
contaminating DNA | run a
no RT control.

— LAURENCE BUGEON

12 TECH GUIDE APRIL 2008

| use all the typical controls:
positive (cell line known to
express or over-express the
gene), negative (cell line that
does not express the gene),
no RT (reverse transcription
protocol without adding the
polymerase, the results of
which give you the amount
of contaminating genomic
DNA), and housekeeping
gene (a gene with similar
levels of expression to the
gene of interest that is not
modulated by the treatment:
typical HK genes are GAPDH
for high expression or
clophilin for low expression).
All samples are run in
triplicate technical replicates
and four biological replicates
unless there is some question
as to the extent of gene
expression, then we need
eight biological replicates.
— CHRISTINA FERRELL

Our control steps can vary
greatly but our most common

What controls and replicates
do you use in your real-time
PCR assays?

are the use of an exogenous
internal positive control, if we
are using Tagman probes. If
we are using a Sybr Green
reporter, we use the standard
curve results as a control for
plate-to-plate variation. Also, we
do everything in triplicate and
allow for one to be an outlier.
— RYAN SPRISSLER

We always include "no
template" controls in each
assay. ldeally, we will also
have positive and negative
control samples as well. We
run triplicates at a minimum.
— JOHN TINE

We recommend a minimum
of three replicates per sample
for both target and normalizer.
While all samples analyzed for
RNA expression are initially
tested for DNA contamination,
we routinely include a minus
RT sample. No template
controls are also included
for each assay.

— THOMAS WOOD

Real-time PCR



As part of the initial setup
process a dilution series
must be run to determine
PCR efficiencies and the
range of cDNA concentrations
that will give accurate
results. Efficiencies can be
determined by plotting the
Ct value against the log of
dilution concentrations.
The slope of this plot
should be close to -3.3;
however, the critical point
is to have equivalent
efficiencies between target
and control genes.

— MARK BAND

For this I actually follow ABI
recommendations as | am
using their assays. | have
found that running a serial
dilution of my RNA for RT
followed by a gPCR of a set
amount of cDNA is very
important here. This deter-
mines the range of RNA/
cDNA for which the assay
will be efficient. | then know
where my efficiency is
lost (copy number too
high for reliable RT or

Real-time PCR

copy number too low for
detection, RT efficiency, etc).
Researchers often underesti-
mate the importance of the
RT step in their experiment
and only assess the final
qPCR step.

— LAURENCE BUGEON

Efficiency is determined
using standard curves and
a resultant calculation of
percentage. Standard
curves are created using
10-fold serial dilutions of
bacterial vectors in which a
known amount of the gene
of interest has been incor-
porated. From this curve,
efficiency is calculated
using the formula: [(10-
1/slope(-3.23)) -1]*100_ If oneis
using a positive control to
make the standard curve,
then the results must be
expressed in terms of that
positive control, i.e. dilution
or cycle number.

When comparing gene
expressions, both genes
must have greater than
88 percent efficiency and

How do you determine the
efficiency of your real-time
PCR assays? What efficiency
is acceptable?

be within five percent of
one another.
— CHRISTINA FERRELL

We always generate the
efficiency of the primers
using a standard curve
from a one-tenth or one-
half dilution series, and my
rule of thumb has always
been to have an efficiency
of over 80 percent but to
also have the products
being compared within
10 percent of each other
(i.e. experimental vs.
housekeeping).

— RYAN SPRISSLER

We determine efficiency
by performing template
titrations, usually 10-fold
serial dilutions. The type of

assay in part determines our
Continued on page 21

“Generate the
efficiency of the
primers using a
standard curve.”

— Ryan Sprissler
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The new gold standard in PCR plastics.

Delivering both higher performance and greater ease of use, the
Thermo Scientific ABgene SuperPlate™ is setting the new standard
for PCR plates

Through a combination of innovative frame design and specially
selected polymer, the ABgene SuperPlate virtually eliminates the
warping and robotic handling problems seen with traditional PCR

plates. We’ve also made the plate easier to use by including black
lettering as standard for quick identification of reaction wells.

The ABgene SuperPlate builds on the performance and quality

Over four times more rigid than
standard polypropylene plates

manufacturing you’ve come to expect from the ABgene PCR line of

plastics. The ABgene SuperPlate is the most rigid
warp-resistant polypropylene PCR plate
To learn more about the gold standard in PCR plastics and sign up available.

for a FREE SAMPLE visit: www.thermo.com/superplategenome.

Thermo

Moving science forward SCIENTIFIC

Part of Thermo Fisher Scientific
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Quantitation can be deter-
mined either by using a
standard curve or, if reaction
efficiencies are similar, by
the relative change methods.
| recommend running
standard curves for most
plates. This controls for plate
variation. In addition, as most
of the assays run in our lab
are for organisms without
commercially validated
primer probe sets, it is often
difficult to adjust for non-
uniform efficiencies.

— MARK BAND

| use AACt after validating
my assays in parallel and
following ABI guidelines.

— LAURENCE BUGEON

Quantitation for absolute
expression requires standard
curves and results in:
number of copies of gene

of interest per copy of a
housekeeping gene. The
threshold must be the same

for both genes (in the expo-

Real-time PCR

nential (linear) phase of
the amplification) and the
efficiency must be within
acceptable limits.

Most clients use the ACt
method: 2-(Ave Cts for gene of
interest/Ave Cts for Housekeeping
gene): this generates a decimal
value representing the rela-
tive expression (copies of
gene/copy of HK gene) with-
out revealing actual copy
number. The relative expres-
sion is normalized to the
housekeeping gene.

AACtis actually a com-
parison of normalized data
between two genes of
interest. 2-[(Ct Gene 1/Ct
HK1)/(Ct Gene 2 /Ct HK2)]

In this case: the results
are a decimal value for Gene
1 per copy of Gene 2.

— CHRISTINA FERRELL

All of our results have been
relative quantitation repre-
sented in fold changes of
regulation; we have never
really used a copy number
standard curve to give truly

How do you quantify
your results? How do you
generate your standard
curve and/or AACT?

quantitative results. For
analysis | almost always use
the AACt method and very,
very rarely use the Pfaffl
method which uses an effi-
ciency correction calculation.
In fact, | teach a class for
graduate students where |
don't even tell them there is
an efficiency correction cal-
culation in hopes they!'ll
never use it.

— RYAN SPRISSLER

Continued on page 21

“Quantitation
for absolute
expression
requires
standard curves
and results in:
number of
copies of gene
of interest
per copy of a
housekeeping

gene.”
— Christina Ferrell
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Your gqPCR Possibilities!

From assay design to thermocycler validated, multiplex-optimized
dye-quencher combinations to on-line ordering of probes and
primers, Biosearch is your one-stop supplier of custom oligos for
gPCR. Visit our on-line store at www.biosearchtech.com and see
how Biosearch can amplify your gPCR possibilities.

FREE gPCR Assay Design Software

RealTimeDesign™

Advanced Dyes for Multiplex qPCR
Black Hole Quenchere, CAL Fluore, & Quasare

Custom gPCR Probes & Primers
TagMane, Molecular Beacon, Plexor™,
Amplifluore, & Scorpion™

BIOSEARCH

TECHNOLOGIES

Advancing Nucleic Acid Technology™
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Normalizing genes are the
standard for compensating
for technical variations. It
can often be very difficult to
choose a gene that one can
confidently show to be
expressed at a consistent
level among different con-
ditions. Very often RT-PCR
is used for validation of
microarray results. In this
case, the data from the
microarray experiment
might be used to choose a
normalizing gene or set of
genes. Depending on your
budget, multiple genes can
be used as normalizers,
which would buffer variation
of any specific gene. Another
option is to use spiking
controls. In this case it is
critical to have accurate
quantification of RNA con-
centrations of both the
sample and spike transcripts.
— MARK BAND

Normalizing will depend on

Real-time PCR

the experiment and cell type.
For the human or mouse
genome there are 30,000
potential normalizers! A lot
of scientists use gPCR to
validate microarray experi-
ments, so | suggest they
check the behavior of the
normalizer they were con-
sidering using in the micro-
array. | routinely use 18S,
bearing in mind that due to
the high copy number of 18S
one must reverse transcribe
only small amounts of RNA
for reliable normalization. |
found that 100ng is max in
my system. Once again a
serial dilution of the RNA
will efficiently determine
those values.

— LAURENCE BUGEON

The gene must be present
in all samples in nearly the
same quantity.

The gene must not
be modulated by the
treatment conditions.

Do you use normalizing genes?
How do you choose them?

The gene must be meas-
urable with similar efficiency
to the gene of interest.

Please note that while
many use ribosomal RNA
as a housekeeping gene
because of its ubiquitous
presence and ease of meas-
urement it is not an appro-
priate gene to use for the
following reason:

Ribosomal RNA is
expressed at 100,000 times

“Depending on
your budget,
multiple genes
can be used as
normalizers,
which would
buffer variation
of any specific
gene. Another
option is to use

spiking controls.”
— Mark Band
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the amount that most genes
of interest are expressed.
Because of this high level of
expression, small changes
are difficult to quantitate.
Such changes in this so-
called housekeeping gene
would artificially increase
or decrease the relative
expression of any gene of
interest. To use rRNA, one
would have to dilute the
sample significantly just to
keep the Ct within a linear
range, thus prohibiting
multiplexing for the other
genes of interest within
those wells.

Many housekeeping
genes must be tested before
settling on one. There are
many research groups that
choose to use three or more
housekeeping candidates
and use the average
expression for these three
as the normalizing factor -
most of my clients do not
have enough sample to
splurge in this way.

— CHRISTINA FERRELL

We always use housekeeping
genes. My suggestion to our
core users is to always pick
three housekeeping genes

and to average them to
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“Grenerally, we
also try to pick
genes that have a
relatively close
level of overall
expression to our

gene of interest.”
— Ryan Sprissler

provide greater normalizing
power. We obviously try to
pick genes that show no
difference in expression
between the experimental
and control conditions. We
usually run a few experi-
ments to see if we can detect
any expression differences.
Generally, we also try to
pick genes that have a rela-
tively close level of overall
expression to our gene of
interest. This is to say if the
gene we are looking atis a
low expresser, we would want
to pick a normalizing gene
that was also a low expresser
as opposed to something
beta actin or GAPDH.

— RYAN SPRISSLER

Yes, we utilize normalizing
genes when performing
relative quantification. We

use GAPDH and beta actin,
although it is important to
verify that they are in fact not
regulated in the particular
experimental system in
which one is working. They
are often times not appro-
priate. When we are verifying
microarray results, we have
selected invariant genes
from the array results to
use as normalizing genes.

— JOHN TINE

Yes, we use a normalizer.
While the client can specify
the gene to be used, we
recommend 18S or GAPDH.
Polymerase beta has been
used in select human studies.
18S has an abundance issue
but generally has limited
impact by the experimental
protocol. We find some
variance with actin that has
prompted us to discourage
its use.

— THOMAS WOOD

——
“While the client
can specify the
gene to be used,
we recommend
18S or GAPDH.”

— Thomas Wood

Real-time PCR
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you have good primers and probes. That’s why you should choose MGB Alert® ASR” Detection
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For an in-house demonstration and more
Example melt curve showing
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Continued from page 11

development of primer-
dimers in negative controls.
— JOHN TINE

Most of our requests are
received from clients who are
using real time to validate
their gene expression data
(Affymetrix Gene Chip or
microarray-based). However,
the most frequent data that |
have seen for confirmation of
an autonomous RT-PCR

assay has utilized western
blot analysis.

When we design an
assay for a client, especially
RT-PCR based, we take the
gene organization into
consideration. | think it's a
common practice to work
across an intron in designing
primers for real-time assays.
However, not all species have
been sequenced and some
systems, like chicken, are
incomplete. In many cases

this can be resolved by
extrapolation of the gene
organization in another
system. Confirming the speci-
ficity of your amplicon for the
target domain sequence by
a Blast search is essential.
We also like to validate the
specificity of the assay by
a functional test, ideally
on a sample that has been
shown to express the desired
target RNA.

— THOMAS WOOD

Continued from page 13

efficiency requirements. For
a relative quantification
experiment using the AACt
method, it is crucial that
the efficiencies of the
assays for each gene be
similar. For an absolute

Continued from page 15

When performing relative
quantification, we use the
AACt method and rely on
our instrument software
to make the calculations
(Applied Biosystems
7900HT). If our experiments
are large enough to require
multiple plates, we always
include the calibrator
sample on each plate. For
absolute quantification,

Real-time PCR

quantification where a
standard curve is utilized,
this is of less importance.
As far as what is acceptable,
I'm not comfortable with

efficiencies below 98 percent

for relative quantification.

— JOHN TINE

we've used pooled cDNA,
purified PCR products,
and linearized plasmids as
templates for constructing
our standard curves.
There are pros and cons
to the use of each of
these as templates. We
rely on our instrument
software to calculate the
concentrations of our
experimental samples.

— JOHN TINE

While we can detect 10
molecules of target, our
service flyer states that
we have a linear response
to 25 molecules. These
assays were done using

synthetic transcripts.
— THOMAS WOOD

Absolute assays are per-
formed with a standard
curve that is generated
using synthetic RNA (in
vitro transcription using
T7-based expression system).
Relative assays utilize a
AACt approach. The client
has the option of selecting
the reference sample to be

used in the analysis.

— THOMAS WOOD
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List of resources

Sometimes even our esteemed experts haven’t
addressed your PCR question. Here’s a list
of resources that may help you solve your
technical problem.

Arya M, Shergill IS, Williamson M, Gommersall
L, Arya N, Patel HR. Diagn. (2005). Basic
principles of real-time quantitative PCR.
Expert Rev Mol. 5 (2): 209-19.

Huggett J, Dheda K, Bustin S, Zumla A. (2005).

Real-time RT-PCR normalisation; strategies
and considerations. Genes Immun. 6 (4):
279-84.

Kubista M, Andrade JM, Bengtsson M,
Forootan A, Jonak J, Lind K, Sindelka R,
Sjoback R, Sjogreen B, Strombom L,
Stahlberg A, Zoric N. (2006). The real-time
polymerase chain reaction. Mo/ Aspects
Med. (2-3):95-125

Livak KJ, Schmittgen SD. (2001). Analysis of
Relative Gene Expression Data Using Real-
Time Quantitative PCR and the 2-AACT
Method. Methods. 25:402-408.

Marshall O. (2007). Graphical design of
primers with PerlPrimer. Methods Mol Biol.
402: 403-14.

Pfaffl MW. (2001). A new mathematical
model for relative quantification in
real-time RT-PCR. Nucleic Acids Res.
29(9):e45.

Provenzano M, Mocellin S. (2007).

Complementary techniques: validation
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of gene expression data by quantitative real
time PCR. Methods Mol Biol.402:403-14.

Schefe JH, Lehmann KE, Buschmann IR,
Unger T, Funke-Kaiser H. (2007).
Quantitative real-time RT-PCR data
analysis: current concepts and the
novel "gene expression's CT difference"
formula. Adv Exp Med Biol. 593: 66-73.

Yuan JS, Reed A, Chen F, Stewart CN, Jr.
(2006). Statistical analysis of real-time
PCR data. BMVC Bioinformatics. 7: 85.

Quantitative PCR Techniques Course
Avans University

Breda, Netherlands

April 9-11, 2008

Quantitative PCR

Cambridge Healthtech Institute
San Diego, California

April 20-23, 2008

qPCR Applications Workshop
TATAA Biocenter

Freising, Germany

July 7-11, 2008

Advances in qPCR
Select BioSciences
Stockholm, Sweden
September 17-18, 2008

PCR Perfection: Insider Tricks
Euroscicon

Hertfordshire, United Kingdom
October 3, 2008

Real-time PCR



Now you have the freedom to perform real-time PCR the way you want—
with the dyes and chemistries you want—and get the high-quality results

your research demands.

Freedom of choice
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reproducible results on the Mx3005P®
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Freedom from DNA contamination
Our Absolutely RNA Purification kits isolate highly
pure, DNA-free RNA from cells, fresh or frozen

tissue, FFPE tissue, and laser micro-dissected cells.

Unlock more possibilities

With its 5-color detection and user-selectable
filters, the Mx3005P system accommodates
virtually all fluorescent dyes and chemistries.
Precision optics and uniform thermal response
ensure maximum sensitivity and linear
performance over a broad wavelength range.
So all the users in your lab have the freedom to
run their applications of choice, including gene
expression analysis, SNP genotyping, pathogen

detection, and microarray validation. STR ATAG E N E
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Amplification

PCRMatch.com

Join now, find your perfect match, and amplify your
expectations at PCRMatch.com

Choose a user name Choose a password
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Searching for the Perfect Match?
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= Optimize annealing temperatures in a single run using a )
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temperature gradient — even with real-time PCR systems reverse transcription, PCR, and real-time PCR.
= Receive dedicated technical support from experienced scientists

For more information, visit us on the Web at www.pcrmatch.com
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Centre Drive, Foster City, California 94404 USA.
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