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SuperScript” Double-Stranded cDNA Synthesis Kit

Cat. No. 11917-010 Size: 10 reactions
Cat. No. 11917-020 Size: 50 reactions
Cat. No. 11917-030 Size: 100 reactions

Store at —20°C

Description
The SuperScript™ Double-Stranded cDNA Synthesis Kit contains all of the reagents—except an oligo(dT) containing primer—
necessary to make double-stranded cDNA from total RNA or poly A* selected RNA (mRNA).

It is important to use high-quality RNA for your cDNA preparation. High-quality RNA can be obtained by isolating total RNA
with the Micro-to-Midi Total RNA Purification System (Cat. no. 12183-018) or TRIzol® Reagent.

Components
See the table below for the quantities of reagents in each kit:
Amounts

Component 10rxn kit~ 50 rxn kit 100 rxn kit
5X First-Strand Reaction Buffer [250 mM Tris-HCl (pH 8.3), 375 mM KCl,
15 mM MgCl,] 1ml 1ml 1ml
0.1 M DTT 100 ul 100 ul 200 ul
10 mM dNTP mix (10 mM each dATP, dCTP, dGTP, dTTP) 100 ul 200 ul 400 ul
SuperScript™ II RT (200 U/pl) 25ul 100 pl 200 pl
5X Second-Strand Reaction Buffer [100 mM Tris-HCl (pH 6.9),
450 mM KCl, 23 mM MgCl, 0.75 mM B-NAD*, 50 mM (NHa)2SO4] 500 ul 1500 ul 3ml
E. coli DNA Ligase (10 U/ul) 15 ul 50 ul 100 pl
E. coli DNA Polymerase I (10 U/pl) 50 ul 200 ul 400 pl
E. coli RNase H (2 U/qnl) 20 pl 50 ul 100 ul
T4 DNA Polymerase (5 U/ul) 25l 100 ul 200 ul
DEPC-treated water 2.5ml 3x2ml 10 ml

Product Qualification

The Certificate of Analysis (CofA) provides detailed quality control information for this product. You can search for the
Certificate of Analysis on our product support page at www.invitrogen.com/support. Enter the product lot number in the
search field and select the Certificates of Analysis search. Note that the lot number is printed on each box.

Part no. 11917.pps Rev. date: 19 May 2008

For technical support, email tech_support@invitrogen.com. For country-specific contact information, visit www.invitrogen.com.
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First-Strand Synthesis

The 20-pl reaction described in this protocol is designed to convert 25-50 ug of total RNA or 0.2-5 ng of mRNA into first-
strand cDNA. The amount of SuperScript™ I RT added to the reaction will depend on the amount of starting RNA. For total
RNA, we recommend 200 units of SuperScript™ II RT for <25 ug of total RNA and 400 units for 50 ug of total RNA. For mRNA,

we recommend 200 units of SuperScript™ II RT per ng of mRNA.

1. For priming with oligo dT-containing primer, add primer, RNA and DEPC-treated water according to the table below to a
RNase-free 1.5-ml microcentrifuge tube:

pg of mRNA pg of Total RNA
<1 2 3 4 5 <25 50
Primer (100 pmol/ul) 1 1 1 1 1 1 1
RNA in DEPC-treated water (ul) 10 9 8 7 6 10 9
Total volume (ul) 11 10 9 8 7 11 10

2. Heat the mixture to 70°C for 10 min, and quick-chill on ice. Collect the contents of the tube by brief centrifugation, and
add the following.

Component* Volume (ul)
5X First-Strand Reaction Buffer 4
0.1 M DTIT 2
10 mM dNTP mix 1

* Optional: To analyze the first-strand yield, also add 1 ul [a-*P]dCTP (1 uCi/pul)
The total volume should now correspond to the following table:

pg of mRNA pg of Total RNA
<1 2 3 4 5 <25 50
Total volume (ul) 19 18 17 16 15 19 18

3. Vortex gently and collect the reaction by brief centrifugation. Place the tube at 45°C for 2 min to equilibrate the
temperature.

4. Add SuperScript™ I RT according to the following table:

pg of mRNA pg of Total RNA
<1 2 3 4 5 <25 50
SuperScript™ II RT (ul) 1 2 3 4 5 1 2

Mix gently, and incubate at 45°C for 1 h. The total volume should now be 20 ul.
6. Place the tube on ice to terminate the reaction.

If [0-*P]dCTP was added, remove 2 pl from the reaction, and add it to a microcentrifuge tube containing 43 pl of 20 mM
EDTA (pH 7.5) and 5 ul (1 pg/pl) of yeast tRNA. This mixture will be used in calculating first-strand yield. Take the
remaining 18 ul of the first-strand reaction, and continue immediately with the first two steps of the second-strand
reaction as described in Second-Strand Synthesis. If [a-*P]dCTP was not added, proceed directly to Second-Strand Synthesis.

8. While the second-strand reaction is incubating, spot duplicate 10-ul aliquots from the diluted sample from step 7 above
onto glass fiber filters. Dry one of the filters under a heat lamp or at room temperature. This filter will be used to
determine the specific activity of the dCTP reaction.

9. Wash the other filter three times in sequence, for 5 min each time, in a beaker containing 50 ml of fresh, ice-cold
10% (w/v) TCA containing 1% (w/v) sodium pyrophosphate.

10. Wash the filter with 50 ml of 95% ethanol at room temperature for 2 min. Dry the filter under a heat lamp or at room
temperature. This filter will be used to determine the yield of first-strand cDNA.

11. Count both filters in standard scintillant to determine the amount of 3?P in the reaction, as well as the amount of 3P that
was incorporated. See the next page for formulas to convert the data into yield of first-strand cDNA.

12. To analyze the cDNA product by gel analysis, precipitate the remaining 30 ul of the sample from step 7 of this protocol by
adding 15 ul of 7.5 M NH4OAc, followed by 90 ul of ice-cold absolute ethanol. Vortex the mixture thoroughly, and
immediately centrifuge at room temperature for 20 min at 14,000 x g.

13. Remove the supernatant carefully, and overlay the pellet with 0.5 ml of ice-cold 70% ethanol. Centrifuge for 2 min at
14,000 x g, and remove the supernatant. Caution: If the first-strand cDNA was labeled, the supernatant(s) will be
radioactive. Dispose of this material properly.

14. Dry the cDNA at 37°C for 10 min to evaporate residual ethanol, and proceed to Analysis of the cDNA Products.



Page 3

Second-Strand Synthesis
This protocol is suitable for synthesizing second-strand cDNA from the 20-pl first-strand reaction.

1. Onice, add the following reagents in the order shown to the first-strand reaction tube:

Component Volume (ul)
DEPC-treated water 91

5X Second-Strand Reaction Buffer 30

10 mM dNTP mix 3

E. coli DNA Ligase (10 U/pl) 1

E. coli DNA Polymerase I (10 U/pl) 4

E. coli RNase H (2 U/ul) 1
Final volume 150

Vortex gently to mix, and incubate for 2 h at 16°C. Do not allow the temperature to rise above 16°C.
Add 2 pl (10 units) of T4 DNA Polymerase, and continue to incubate at 16°C for 5 min.
Place the tube on ice, and add 10 ul of 0.5 M EDTA.

Add 160 pl of phenol:chloroform:isoamyl alcohol (25:24:1), vortex thoroughly, and centrifuge at room temperature for

5 min at 14,000 x g to separate the phases. Carefully remove 140 ul of the upper, aqueous layer, and transfer it to a fresh
1.5-ml microcentrifuge tube.

6. Add 70 ul of 7.5 M NH4OACc, followed by 0.5 ml of ice-cold absolute ethanol. Vortex the mixture thoroughly, and
immediately centrifuge at room temperature for 20 min at 14,000 x g.

SR

7. Remove the supernatant carefully and discard. Overlay the pellet with 0.5 ml of ice-cold 70% ethanol. Centrifuge for
2 min at 14,000 x g, remove the supernatant and discard. Caution: If either first or second-strand cDNA was labeled,
the supernatant(s) will be radioactive. Dispose of this material properly.

8. Dry the cDNA at 37°C for 10 min to evaporate residual ethanol, and dissolve the pellet in a small volume of DEPC-treated
water (3 ul per 25 ng of starting total RNA or 1 ug of starting mRNA).

Analysis of the cDNA Products

The overall yield of the first-strand reaction is calculated from the amount of acid-precipitable radioactivity determined as
described in First-Strand Synthesis. To perform the calculation, you must first determine the specific activity (SA) of the
radioisotope in the reaction. The specific activity is defined as the counts per minute (cpm) of an aliquot of the reaction
divided by the quantity (in pmol) of the nucleotide in the aliquot. For [0-**P]dCTP, the specific activity is given by the
relationship:

cpm/10 pl
200 pmol dCTP/10 pl

SA (cpm/pmol dCTP) =

The amount of dCTP contributed by the radiolabeled material is insignificant relative to the unlabeled nucleotide and is
ignored in equation 1.

Once the specific activity is known, the amount of cDNA in the first-strand reaction can be calculated from the amount of acid-
precipitable radioactivity determined from the washed filter:

(cpm) x (50 p1/10 pl) x (20 pl/2 pl) x (4 pmol ANTP/pmol dCTP)

Amount of cDNA (ug) = (cpm/pmol dCTP) x (3,030 pmol dNTP/pg cDNA)

The correction in the numerator takes into account that, on the average, four nucleotides will be incorporated into the cDNA
for every dCTP scored by this assay. The factor in the denominator is the amount of nucleotide that corresponds to 1 ug of
single-stranded DNA.

Example: The unwashed filter gave 40,000 cpm when it was counted. The specific activity of the dCTP is given by equation 1:
40,000 cpm /10 pl
200 pmol dCTP/10 pl

If 2 pg of starting mRNA was used and the washed filter gave 1,800 cpm, then the amount of cDNA is calculated using
equation 2:

SA (cpm/pmol dCTP) = =200

(1800 cpm) x (50 ul/10 pl) x (20 pl/2 pl) x (4 pmol ANTP/pmol dCTP)
(200 cpm/pmol dCTP) x (3,030 pmol dNTP/ug cDNA)
= 0.6 ug first-strand cDNA

Amount of cDNA (ug) =

This amount of first-strand cDNA would represent a 30% yield relative to the 2 ug of mRNA starting material.
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If 2 pg of starting mRNA was used and the washed filter gave 1,800 cpm, then the amount of cDNA is calculated using

equation 2:

Amount of cDNA (ug) = (1800cpm) x (50 ul/10 pl) x (20 ul/2 ul) x (4 pmol ANTP/pmol dCTP) = 0.6 pg first strand cDNA

(200 cpm/pmol dCTP) x (3,030 pmol ANTP/ug cDNA)

This amount of first strand cDNA would represent a 30% yield relative to the 2 ng of mRNA starting material.

Gel Analysis

The first strand cDNA, if labeled with 2P, can be analyzed by alkaline agarose gel electrophoresis to estimate the size range of

products synthesized. Analysis of cDNA products by alkaline gel electrophoresis should reveal a size distribution of
0.5 to >7 kb. A lower size distribution suggests degraded RNA or RNase contamination.

Troubleshooting

Problem Possible cause Possible Solution
Low first strand cDNA Temperature too high For the cDNA synthesis incubate at 45°C.
yield

Incorrect reaction conditions used

Verify all reaction components were included in
the reaction. Use reagents provided.

Concentration of template RNA in
reaction is too low

Increase the concentration of template RNA; use at
least 25 pg of total RNA or 1 uyg mRNA.

Poor quality RNA

Isolate RNA using the TRIzol® Reagent or a
guanidine isothiocyanate based homogenization
procedure.

RNase contamination

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

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
precipation.

Note: Inhibitors of RT include SDS, EDTA,
guanidinium chloride, formamide, sodium
phosphate and spermidine (1).

Verify all reaction components were included in
the reaction. Use reagents provided.

For second strand synthesis incubate at 16°C.

Low second strand Incorrect reaction conditions used

yield

Incorrect temperature

Reference
1. Gerard, G.F (1994). Focus® 16, 102.

TRIzol® is a registered trademark of Molecular Research Center, Inc.

Limited Use Label License No. 5: Invitrogen Technology

The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and components of
the product in research conducted by the buyer (whether the buyer is an academic or for-profit entity). The buyer cannot sell or otherwise
transfer (a) this product (b) its components or (c) materials made using this product or its components to a third party or otherwise use this
product or its components or materials made using this product or its components for Commercial Purposes. The buyer may transfer
information or materials made through the use of this product to a scientific collaborator, provided that such transfer is not for any
Commercial Purpose, and that such collaborator agrees in writing (a) not to transfer such materials to any third party, and (b) to use such
transferred materials and/or information solely for research and not for Commercial Purposes. Commercial Purposes means any activity by a
party for consideration and may include, but is not limited to: (1) use of the product or its components in manufacturing; (2) use of the
product or its components to provide a service, information, or data; (3) use of the product or its components for therapeutic, diagnostic or
prophylactic purposes; or (4) resale of the product or its components, whether or not such product or its components are resold for use in
research. For products that are subject to multiple limited use label licenses, the most restrictive terms apply. Invitrogen Corporation will not
assert a claim against the buyer of infringement of patents owned or controlled by Invitrogen Corporation which cover this product based
upon the manufacture, use or sale of a therapeutic, clinical diagnostic, vaccine or prophylactic product developed in research by the buyer in
which this product or its components was employed, provided that neither this product nor any of its components was used in the
manufacture of such product. If the purchaser is not willing to accept the limitations of this limited use statement, Invitrogen is willing to
accept return of the product with a full refund. For information on purchasing a license to this product for purposes other than research,
contact Licensing Department, Invitrogen Corporation, 1600 Faraday Avenue, Carlsbad, California 92008. Phone (760) 603-7200. Fax (760) 602-
6500. Email: outlicensing@invitrogen.com .
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