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Reagents provided are sufficient for 100 reverse transcription reactions of 20 uL each, 100 One-step
RT-PCR (endpoint), and 100 PCR amplification reactions of 100 pL each.

MuLV Reverse Transcriptase, 50 U/uL 100 pL
RNase Inhibitor, 20 U/uL 100 uL
AmpliTaq® DNA Polymerase, 5 U/uL 50 pL
10 mM dATP 320 pL
10 mM dCTP 320 pL
10 mM dGTP 320 uL
10 mM dTTP 320 pL
10X PCR Buffer II: 500 mM KCl, 100 mM Tris-HCI, pH 8.3 1.5 mL
25 mM MgCl, 1.5mL

50 uM Random Hexamers (in 10 mM Tris-HCl, pH 8.3) 100 uL.

50 uM Oligo d(T),, (in 10 mM TE, pH 7) 100 uL
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Limited Product Warranty

Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth in the Life Technologies” General Terms and Conditions of Sale found on Life Technologies’
website at www.lifetechnologies.com /termsandconditions. If you have any questions, please contact Life Technologies at www.lifetechnologies.com/support.

Disclaimer

LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATE(S) DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT, EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. TO THE EXTENT ALLOWED BY
LAW, IN NO EVENT SHALL LIFE TECHNOLOGIES AND/OR ITS AFFILIATE(S) BE LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY STATUTE OR
ON ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS
DOCUMENT, INCLUDING BUT NOT LIMITED TO THE USE THEREOF.

Important Licensing Information

This product may be covered by one or more Limited Use Label Licenses. By use of this product, you accept the terms and conditions of all applicable Limited Use Label Licenses.
© 2014 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.

AmpliTaq is a registered trademark of Roche Molecular Systems, Inc.



http://tools.lifetechnologies.com/content/sfs/manuals/amperase_ung_man.pdf
www.lifetechnologies.com/support
http://www.lifetechnologies.com/us/en/home/life-science/pcr/pcr-enzymes-master-mixes.html?icid=fr-pcrenzyme-main 
http://www.lifetechnologies.com/order/catalog/product/N8080143?ICID=search-n8080143
http://www.lifetechnologies.com/content/lifetech/global/en/home/technical-resources.html?CID=fl-support.html
http://www.lifetechnologies.com/support
www.lifetechnologies.com/termsandconditions
http://tools.lifetechnologies.com/content/sfs/manuals/amperase_ung_man.pdf

CLOSE >
RNA Sample Preparation Guidelines
» To isolate total RNA, we recommend TagMan® Gene Expression ~ Determining Total RNA Yield
Assays, TRIzol® Reagent, or the PureLink® 96 Total RNA Total RNA can be quantitated using the Quant-iT™ RNA Assay Kit
Purification Kit. Isolation of mRNA is typically not necessary;, or UV absorbance at 260 nm.

although incorporating this step may improve the yield of
specific cDNAs. Quant-iT™ RNA Assay Kit

= High-quality, intact RNA is essential for accurate quantification The Quant-iT™ RNA Assay Kit provides a rapid, sensitive, and
in qRT-PCR. specific method for RNA quantitation with minimal interference
» DNase I, Amplification Grade, may be used to eliminate from DNA, protein, or other common contaminants that affect UV
genomic DNA contamination from the total RNA. absorbance readings. The kit contains a quantitation reagent and
pre-diluted standards for a standard curve. The assay is performed
General Handling of RNA in a microtiter plate and can be read using a standard fluorescent

» Use proper microbiological aseptic technique. microplate reader.

= Wear latex gloves while handling reagents, materials, and RNA UV Absorbance

samples to prevent RNase contamination. ) ) )
1. Dilute an aliquot of the total RNA sample in 10 mM

Tris-HCl, pH 7.5. Mix well. Transfer to a cuvette (1-cm path
length).

Note: The RNA must be in a neutral pH buffer to accurately
= Dedicate a separate set of pipettes, buffers, and enzymes for measure the UV absorbance.

RNA work. ) . .
, , , . Determine the OD260 of the solution using a spectrophotometer
= Use RNase-free microcentrifuge tubes. To decontaminate blanked against 10 mM Tris-HCl, pH 7.5.

untreated tubes, soak overnight in a 0.01% (v/v) aqueous
solution of diethylpyrocarbonate (DEPC), rinse with sterile
distilled water, and autoclave. RNase Away® Reagent, a non- Total RNA (ug) = OD260 x [40 pg/(1 OD260 x 1 mL)] x

toxic solution available from Invitrogen, can be used to remove dilution factor x total sample volume (mL)

RNase contamination from surfaces. Example: Total RNA was eluted in water in a total volume of
150 pL. A 40-pL aliquot of the eluate was diluted to 500 pL in
10 mM Tris-HCI, pH 7.5. An OD260 of 0.188 was obtained.

= Use disposable, individually wrapped, sterile plasticware for all
procedures.

= Use aerosol-resistant pipette tips.

. Calculate the amount of total RNA using the following formula:

Determining Total RNA Quality

Total RNA quality can be analyzed using a bioanalyzer such as the ) )

Agilent 2100 Bioanalyzer® with an RNA LabChip®. Alternatively, The amount of RNA in the sample is:

total RNA can be analyzed by agarose gel electrophoresis. RNA Total RNA (ug) = 0.188 x [40 png/(1 OD260 x 1 mL)] x 12.5 x 0.15
isolated using the PureLink® kits or TRIzol® Reagent typically =14.1 pg.

has a 285-to-18S band ratio of > 1.5. RNA is judged to be intact if

discreet 28S and 18S ribosomal RNA bands are observed.
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Reverse Transcriptase Guidelines

The choice of primer for reverse transcription depends on many
factors, so you should evaluate all three priming systems.

For short RNAs containing no hairpins, any of the three priming
systems usually works equally well. For longer transcripts or
sequences containing hairpins, consider these guidelines:

Using Random Hexamers

= Try using random hexamers first, especially if efficiency of a
downstream priming is low, for long reverse transcripts, or for
reverse transcripts containing hairpins.

= Use to reverse transcribe all RNA (rRNA, mRNA, and tRNA).

= The concentration of random hexamers provided in this kit
allows efficient reverse transcription of at least 1 uL RNA per
reaction.

Using Downstream Gene-specific Primers
= Try using downstream gene-specific primers second.

= Use these primers to reverse transcribe only RNA that contains a
complementary sequence.

* You must have prior knowledge of the target sequence and must
synthesize the primers.

Using Oligo d(T),,

= Avoid using using Oligo d(T),, for long mRNA or large
transcripts if target is several Kb upstream.

= Use to increase specificity by reverse transcribing only
eukaryotic mRNAs and retroviruses with poly rA tails.
(Prokaryotic RNA, rRNA, tRNA, and some eukaryotic mRNA
do not have poly rA tails.)

= Use to transcribe entire eukaryotic mRNA messages.

CLOSE >

Optimize PCR Amplification

= The RNA segment to be transcribed and later amplified can be at
least 3 kb long.

= Start with enough copies of the template to ensure that you
obtain a signal after 35 cycles — preferably > 10* copies
but < 1 pg total RNA.

= Sample RNA should be extracted with phenol/chloroform,
precipitate with ethanol, and redissolved in RNase-free 1 mM
EDTA, 10 mM NaCl, 10 mM Tris-HCI, pH 8.0.

= With high G+C content DNA, melting at 97°C for the first few
cycles helps produce a single-stranded template for the PCR
amplification.

About Reverse Transcription

= Reverse transcriptase binds to cDNA and is thereby inhibitory to
PCR amplification.

= Under the conditions provided (2.5 U/ uL), the 99°C incubation
for 5 minutes inactivates the reverse transcriptase and removes

the inhibitory effect.

= If the concentration of reverse transcriptase is increased,
inactivation of the reverse transcriptase becomes more difficult.

= For synthesis of longer RNA transcripts, we advise you to
increase the incubation time during reverse transcription
up to 60 minutes rather than increase the amount of reverse
transcriptase added.
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PCR Optimization Guidelines

Primer Design
* Design 18- to 30-mers with a similar primer melting temperature
(T,) (65-65°C).
= Avoid internal secondary structures.

* Avoid self-complementary primers and pairs complementary at
3" ends.

= Ensure a balanced distribution of AT and GC-rich domains.
» Design the primer with a 3' GC clamp.

= Primers for GC-rich content templates should have a similar GC
content to that of the target sequence and a T  of at least 70°C, as
calculated using the nearest neighbor algorithms.

* Primer design programs are available online.

» Optimal final primer concentrations range from 0.1-0.5 pM each.
Start with 0.2 uM.

Template Source

c¢DNA: Use 2 uL of the first-strand reaction for PCR. Increasing the
amount of first-strand reaction up to 10 uL in PCR may result in
increased product yield for some targets.

Genomic DNA: High quality, purified template is required. Use
1ngto 1 pgin PCR.

A or viral DNA: High quality, purified template is required. Use
1 pg to 1 ng of template in PCR. Use higher DNA concentrations
when fewer cycles are required.

CLOSE >

Optimization for Higher PCR Product Yields and Specificity

[Mg]l: Allows polymerase to function.

Vary final concentration from 1.0-4.0 mM.

Annealing temperature: Affects product yield and specificity.

= Start with an annealing temperature that is 5°C lower than your
primer T .

* Estimate the correct annealing temperature using a T, calculator.

= Use a gradient thermal cycler, such as the ProFlex™ PCR System
or Veriti® Thermal Cycler, to determine the optimal annealing
temperature for your amplicon.

Cycling parameters: Affects product yield and specificity.

* Vary total PCR cycles from 20—-40; 35 cycles is typical.

* Lengthen extension times from 1 min/kb to 1.5 min/kb for
difficult templates.

» If desired, use touchdown PCR to increase specificity, starting
with an annealing temperature higher than the primer T _ in
early cycles, which then decreases 1°C every cycle until the
desired temperature is reached.

GC-rich or problematic targets: PCR optimization can include

adjusting the incubation times and temperature, magnesium,

primers, dNTP, Tag DNA polymerase, and/or DNA template, and
potentially, altering the design of multiple primer sets.

* GC-rich or problematic targets work better with MgSO, instead
of MgCL,
* Consider using Platinum® Tag PCR  DNA Polymerase.

* Test your target by varying the enhancer solution from 0.5-4X.
The co-solvent and amplification buffer offer higher primer
specificity, broader [Mg] and annealing temperature optima, as
well as improved Tag thermostabilization.

* Use 2.5 U of Platinum® Taq for each 50-puL reaction.

= Denature at 95°C for 45 seconds.
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