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ThermoScript™ RT-PCR System
Catalog nos. (25 reactions):

11146-024
11146-057 (w/ Platinum® 7ag DNA polymerase)

Catalog nos. (100 reactions):

11146-016

11146-032 (w/ Platinum® 7ag DNA polymerase)

11146-040 (w/ Platinum® 7ag DNA polymerase High Fidelity)

Store at -20°C (stability can be extended by storing at -70°C)

Doc. part no. 11146.pps Pub. no. MANOOOQO%41 Rev. 3.0

Product description

The ThermoScript™ RT-PCR System is designed for the sensitive and reproducible detection and analysis of RNA molecules in a
two-step process. ThermoScript™ RT, an avian reverse transcriptase with reduced RNase H activity, is engineered to have higher
thermal stability, produce higher yields of cDNA, and produce more full-length cDNA transcripts than AMV RT. cDNA
synthesis is performed in the first step using either total RNA or poly(A)*-selected RNA primed with oligo(dT), random primers
or a gene-specific primer, at 50-65°C. In the second step, PCR is performed in a separate tube using primers specific for the gene
of interest. RNA targets from 100 bp to >12 kb can be detected with this system, using 10 pg to 5 ug of total RNA. PCR is
performed with Platinum® Tag DNA Polymerase or Platinum® Tag DNA Polymerase High Fidelity. Platinum® Tag DNA
Polymerase High Fidelity is suitable for templates from 100 bp to >12 kb. Platinum® Tag DNA polymerase (1) provides
automatic hot-start conditions for increased specificity up to 3 kb.

Catalog numbers 11146-057 (25 rxns) and 11146-032 (100
rxns) include the following, in addition to the components to

Reagents are provided for 25 or 100 cDNA synthesis
reactions of 20 pL each and 25 or 100 amplification reactions

of 50 uL each. the left:
Component 25 rxn kit 100 rxn kit Component 25 rxn kit 100 rxn kit
ThermoScript™ RT (15 U/pL) 25 uL 100 uL. Platinum® Tag DNA polymerase 24 ul 60 uL
5X ¢cDNA Synthesis Buffer* 500 uL 500 uL 10X PCR buffer Minus Mg 1.25 mL 2 x1.25mL
0.1 M DTT 250 uL 250 uLL 50 mM MgCl, 1 mL 1mL
10 mM dNTP Mix 100 uL 2 x 250 uL KB Extender 1.3 mL 1.3 mL
RNaseOUT (40 U/uL) Z5pL 100 uL, Catalog number 11146-040 (100 rxns) includes the following,
Oligo (dT)20 (50 uM) 25 ul 100 uL . o,
in addition to the components to the left:
Random Hexamers (50 ng/uL) 50 uL 250 uL Component 100 mn kit
DEPC-Treated Water 1.25 mL 1.25mL _.p_® -
) Platinum® Tag DNA Polymerase

E. coli RNase H (2 U/uL) 50 uL 2 x50 uL High Fidelity 100 units
*150 mM Tris acgtate (pH 8.4), 3}7)51 mM potassium acetate, 10X High Fidelity PCR Buffer 1.0 mL

0 mM magnesium acetate, stabilizer 50 mM MgSOs 1.0 mL

Quality control

The Certificate of Analysis (CofA) provides detailed quality control information for each product. The CofA is available on our
website at www.invitrogen.com/cofa, and is searchable by product lot number, which is printed on each box.

Summary of Procedure

Sample RNA + Primer + dNTPs (12 uL) c¢DNA Synthesis Mix:
—| Denaturation 65°C, 5 min. 5X Buffer 4
(optional) N DTT (0.1 M) 1
Place on Ice Water 1
1 RNaseOUT" 1
j c¢DNA Synthesis I Add 8 uL cDNA synthesis mix ThermoScript™ RT Slﬁd
\) ) 3
oligo(dT)2o GSP random hexamer
50-60°C, 30-60 min  50-65°C, 30-60 min 25°C, 10 min
\)

50-60°C, 2|O—50 min

—i|> PCR Amplification I

:'l Terminate Reaction I 1
85°C, 5 min
Remove RNA Template \
—'| (optional) Add 1 pL RNase H
37°C, 20 min
{

Remove 2 pL aliquot for PCR

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

*If less than 1 ng of
RNA is used, reduce
the amount of
ThermoScript RT in
the reaction to 0.5

technologies™


goto:www.lifetechnologies.com/termsandconditions�
http://www.lifetechnologies.com/termsandconditions�
http://www.invitrogen.com/cofa�

Page 2 of 4
Important Guidelines and Parameters

RNA

e High quality intact RNA is essential for successful full-length
c¢DNA synthesis and successful long RT-PCR.

¢ RNA should be devoid of any RNase contamination and aseptic
conditions should be maintained.

e Recommended methods of total RNA isolation include the
Micro-to-Midi Total RNA Purification System (Catalog no.
12183-018) and TRIzol® Reagent (Catalog no. 15596-026) (2, 3).

o We recommend incubation at 50-55°C for most RT-PCR targets.
However, incubation at 50-60°C for oligo(dT) and 50-65°C for
gene-specific primers can reduce secondary structure and
improve specificity.

o Most targets can be amplified after only a 30-min incubation for
the first-strand reaction. Rare RNAs, long transcripts, or targets
at the 5’ end of long transcripts benefit from longer incubation
times (50-60 min).

Oligo(dT)-selection for poly(A)+ RNA is typically not PCR Primers
necessary, although incorporating this step may improve the e A final concentration of 0.2- 0.4 uM per primer is generally
yield of specific cDNAs. optimal. A primer titration is recommended for best results.

e Design primers that anneal to sequence in exons on both sides
of an intron or exon/exon boundary of the mRNA to allow
differentiation between amplification of cDNA and potential
contaminating genomic DNA.

o Primers should not be self-complementary or complementary
to each other at the 3’ ends.

cDNA Synthesis Primers

e Oligo(dT)z0 (50 pmoles/reaction) is recommended for priming
poly(A)+ RNA.

¢ Random hexamers (50-250 ng/reaction) are efficient primers for
the detection of multiple short RT-PCR targets. Use of more
than 50-100 ng primer/pg of RNA can increase the yield of

short products but may inhibit detection of long targets (>3kb) PCR Reactions
or rare transcripts. If random hexamers are used, the first- o Most targets will be efficiently amplified using 2 pL or less of
strand reaction must be incubated at 25°C for 10 min to extend the cDNA synthesis reaction.
the primers prior to synthesis. e The optimum magnesium concentration varies from 1.5 to

¢ Gene-specific primers (GSP) should be used at 10— 3 mM. In general, the Mg amounts specified in the following
20 pmol/reaction. Specificity of priming may be improved by protocols are optimal for most primer sets, but titration is
optimizing annealing/reaction temperature. recommended for best results. Each uL of the cDNA synthesis

¢ Treatment of cDNA with RNase H to remove the reaction adds 0.16 mM to the final magnesium concentration in
complementary RNA prior to PCR is optional. RNase H a 50-uL PCR reaction.
digestion will improve the RT-PCR signal of many targets and e Assemble the PCR reactions on ice, transfer them to a pre-
is required for the efficient and consistent amplification of long heated thermal cycler (85-95°C) and immediately start the PCR
RT-PCR templates. amplification program.

cDNA Synthesis Reaction o The annealing temperature should be 10°C below the melting

¢ Optional: Denature the RNA template and primer by tempera.ture of the pflrne.rs used. )
incubating at 65°C for 5 min. Most targets can be reverse * The optimum extension time for Platinum® Tag DNA
transcribed without this step; however, it can remove Polymerase High Fidelity varies with the size of the amplicon
secondary structure that may impede cDNA synthesis. (approximately 1 min per 1 kb of amplicon).

cDNA Synthesis

1.In a 0.2- or 0.5-mL tube, combine primer (50 uM Oligo(dT)z0, 50 ng/uL random primer or 10 uM gene-specific primer),
RNA, and dNTP mix and adjust volume to 12 nL. with DEPC-treated water.

Component Amount
Primer 1pL
RNA (10 pg to 5 pg) XpL
10 mM dNTP Mix 2pL
DEPC-treated water to 12 L

2. Denature RNA and primer by incubating at 65°C for 5 min and then place on ice (optional).
3. Vortex the 5X cDNA Synthesis Buffer for 5 s just prior to use.
4. Prepare a master reaction mix on ice and vortex gently.

Component Single Reaction 10 Reactions
5x cDNA Synthesis Buffer 4yl 40 pL
0.1 MDTT 1L 10 pL
RNaseOUT™ (40 U/pL) 1pL 10 pL
DEPC-treated water 1L 10 L
ThermoScript™ RT (15 units/pL) 1 pL* 10 pL*

*NOTE: If less than 1 ng of template RNA is used, reduce the amount of ThermoScript™ RT in the reaction to
0.5 uL/reaction (5 uL/10 reactions). Increase the amount of DEPC-treated water in the master reaction mix to
1.5 uL./reaction (15 pLL/10 reactions).
5. Pipet 8 uL of master reaction mix into each reaction tube on ice.
6. Transfer to a thermal cycler preheated to the appropriate cDNA synthesis temperature and incubate as follows:
e Oligo(dT)z primed: 30-60 min at 50°C (or 50-60°C)
¢  Gene-specific primed: 30-60 min at 50°C (or 50-65°C)
¢ Random-hexamer primed: 25°C for 10 min, followed by 20-50 min at 50°C (or 50-65°C)
7. Terminate the reaction by incubating at 85°C for 5 min.
8. Add 1 pL of RNase H and incubate at 37°C for 20 min (optional).
9. cDNA synthesis reactions can be stored at —20°C or used for PCR immediately.
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PCR with Platinum® 7ag DNA Polymerase

Use only 10% of the cDNA synthesis reaction (2 uL) for PCR. Use of 50 mM MgCl; and 2 uL of cDNA will result in a final
magnesium concentration of 1.82 mM, which is adequate for most primers and targets. However, titration of magnesium

concentration is recommended for best results.

KB Extender: Enhances the extension of cDNA targets longer than 4 kb, with the greatest benefits for targets longer than

5 kb. For these targets, add 1 pL of KB Extender per 50-uL reaction.

Single reactions: To avoid pipetting volumes <1 uL, for single reactions dilute 1 pL Platinum® Taqg DNA Polymerase in 4 pL

of nuclease-free water (a 1:5 dilution) and use 1 pL of dilution.
1. Add the following to a 0.2- or 0.5-mL thin-walled PCR tube:

Component Volume per reaction 10 Reactions
10X PCR Buffer Minus Mg 5L 50 pL
50 mM MgClz 1.5 L 15 pL
10 mM dNTP mix 1L 10 pL
Primer Mix (10 uM each) 1l 10 uL
Optional: KB Extender, for targets >4-5 kb (see note above) 1L 10 L
Platinum® 7ag DNA Polymerase 0.2 pL* 2L
*(for single reactions, dilute 1:5 and use 1 plL as noted above)

cDNA (from synthesis reaction) 2 L 20 pL
Nuclease-free water 38.1 pL 381 pL
Final volume 50 pL 500 pL

2. Cap the tubes, mix, and centrifuge briefly to collect the contents.

3. Incubate tubes in a thermal cycler at 94°C for 30 seconds to 2 minutes to completely denature the template and activate

the enzyme.
3. Perform 20 to 40 cycles of PCR amplification as follows:
Step Temp Time
Denature 94°C 30 seconds
Anneal 55°C 30 seconds
Extend 68-72°C 1 minute per kb
Hold 4°C Indefinitely

4. Samples can be stored at —20°C until use. Analyze the products by agarose gel electrophoresis.

PCR with Platinum® 7ag DNA Polymerase High Fidelity

Use only 10% of the cDNA synthesis reaction (2 uL) for PCR. Use of 2 puL of 50 mM MgSOs and 2 pL of cDNA (0.32 mM
magnesium in a 50-uL PCR) results in a final concentration of 2.32 mM magnesium, which is effective for most primer sets.
However, titration of the magnesium concentration with the provided 50 mM MgSOs is recommended for best results.

Single reactions: To avoid pipetting volumes <1 uL, for single reactions dilute 1 pL Platinum® Tuqg DNA Polymerase in 4 pL

of nuclease-free water (a 1:5 dilution) and use 1 pL of dilution.
1. Add the following to a 0.2- or 0.5-mL thin-walled PCR tube:

Component Volume per reaction 10 Reactions
10X High Fidelity PCR Buffer 5pL 50 pL
50 mM MgS0q 2pL 20 pL
10 mM dNTP Mix 1pL 10 pL
Primer Mix (10 uM each) 1L 10 uL
Platinum® 7ag High Fidelity 0.2 pL* 2L
*(for single reactions, dilute 1:5 and use 1 plL as noted above)

cDNA (from cDNA synthesis reaction) 2 L 20 pL
DEPC-treated water 37.8 L 378 pL
Final volume 50 pL 500 pL

2. Mix gently and overlay with silicone oil or mineral oil if the thermal cycler lacks a heated lid.
3. Incubate at 94°C for 2 min, then perform 20 to 40 cycles of PCR with optimized conditions for your sample (1 min/kb

extension time at 68°C).

4. Analyze 10 pL of the amplified sample by agarose gel electrophoresis.

Control Reactions

An RT-PCR Primer and Control Set is available separately for monitoring the performance of the system (Cat. Number

10929-016).
1. Use 1 ng of the Control RNA in the cDNA Synthesis Reaction.

2. Perform the PCR using the appropriate polymerase, as described above.
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Problem

Possible cause

Possible solution

No RT-PCR product

No cDNA synthesis (temperature too high)

For the cDNA synthesis step, incubate at 45-50°C.

Incomplete synthesis of target cDNA (secondary
structure of RNA blocks synthesis)

For the cDNA synthesis step, incubate at 50-70°C.
For long mRNAs, increase cDNA synthesis incubation
time (up to 50 min)

RNase contamination

Maintain aseptic conditions; add RNaseOUT™ (RNase
inhibitor).

Concentration of template RNA in reaction is too
low

Increase the concentration of template RNA; use 1-5 g
of total RNA or reduce the volume of ThermoScript™ RT
used in the reaction.

RNA has been damaged or degraded

Replace RNA.

RT inhibitors are present in RNA

Remove inhibitors in the RNA preparation by an
additional 70% ethanol wash after ethanol precipitation.
Note: Inhibitors of RT include SDS, EDTA, guanidinium
chloride, formamide, sodium phosphate and spermidine
(4).

Cycle number is too low

Increase cycle number.

Low yield/low specificity in
PCR

Reaction conditions not optimal

Optimize magnesium concentration.
Optimize the primer concentration

Optimize the annealing temperature and extension time.

Increase temperature of RT reaction to 50-60°C.

Unexpected bands after
electrophoresis

RNA contamination with genomic DNA

Pre-treat RNA with DNase I.
Redesign PCR primers to anneal to sequence in exons on
both sides of an intron in the target gene.
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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/ORITS 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.

Trademarks

The trademarks mentioned herein are the property of Life Technologies Corporation or their respective owners.

© 2013 Life Technologies Corporation. All rights reserved.
The information in this user guide is subject to change without notice.

Headquarters

5791 Van Allen Way | Carlsbad, CA 92008 USA | Phone +1 760 603 7200 | Toll Free in USA 800 955 6288

For support visit lifetechnologies.com/support or email techsupport@lifetech.com

lifetechnologies.com
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