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T7 RNA Polymerase from Escherichia coli

= 50,000 units/mL, aqueous solution
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Product Description

The RNA Polymerase from phage T7 is a useful
enzyme for in vitro RNA transcription. The T7 RNA
polymerase is extremely promoter specific and
transcribes only DNA downstream of a T7 promoter.
The use of T7 RNA polymerase for in vitro
transcription requires a DNA template with T7
promoter, millimolar concentrations of ribonucleoside
triphosphates (rNTPs), and a specially formulated
high-yield transcription buffer. Addition of Inorganic
pyrophosphatase can enhance the reaction yield by
preventing product inhibition of RNA polymerase,
allowing the accumulation of large quantities of RNA.
The DNA template can double stranded DNA either
from a plasmid or PCR amplification.

This product is a recombinant protein expressed in

E. coli. The product is supplied as an aqueous solution
containing 50 mM Tris-HCI, 100 mM NaCl,

20 mM B-ME, 1 mM EDTA, 0.02% Tween® 20 (w/v)
and 50% glycerol (w/v), pH 7.9 at 25 °C.

Unit definition

1 Unit of T7 RNA polymerase is defined as the amount
of enzyme that synthesizes 1 pg of mRNA per hour

in a 30-minute reaction containing 25 pg/mL
linearized plasmid, 3 mM of each NTP and

18 mM MgCly, at 37 °C, pH 7.7.

Purity

Minimum = 95% (by SDS-PAGE)
Activity

Minimum 50,000 units per mL
Nickase Activity

None detected in a 50 L reaction containing 250 ng
of supercoiled pUC19 DNA and at least 30 units of
T7 RNA Polymerase incubated for 4 hours at 37 °C.
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DNase Activity

None detected in a 50 L reaction containing 250 ng
linear pUC19 DNA and at least 30 units of T7 RNA
Polymerase incubated for 16 hours at 37 °C.

RNase Activity

None detected in a 50 pL reaction containing
1.25-2.5 ng tRNA and at least 30 units of T7 RNA
Polymerase is incubated for 4 hours at 37 °C.

Reaction Buffer

T7 RNA Polymerase is provided with RNA Polymerase
buffer x10 (RPOLBUF) containing: 0.4 M Tris-HCI

pH 8.0, 0.1 M MgCl;, 20 mM Spermidine,

0.25 M NaCl, 50 mM DTT.

Example in vitro transcription protocol

Reaction Setup
Assemble the reaction mixture in the following order:

1. Add 10 pL of RPOLBUF (10X RNA
Polymerase Buffer).
2. Add 5 pL of DTT 1 M, see Note 1 (next page).
3. Add 2.6 pL of MgCl2 1 M
(Final concentration: 36 mM), see Note 2
(next page).
4. Add X pL of rNTPs (7.5 mM each, 30 mM total)
5. Add T7 transcription template, see Note 3
(next page).
6. (Optional) Add 2 pL of RNase Inhibitor
100 U/reaction.
7. (Optional) Add 2 pL of Inorganic
pyrophosphatase 1 U/reaction.

8. Add 1 pL of T7 RNA Polymerase. The amount
of T7 polymerase should be optimized. Use
100-1000 Units/reaction.

9. Adjust the final volume to 100 pL with H20.
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Notes

1. Before opening enzyme vial spin
down shortly.

2. Optional component. The final concentration of
DTT can be increased up to 10 mM.

3. Itis necessary to ensure that the MgCl, exceeds
the total concentration of NTPs by
6 mM in the final reaction mixture.

4. The used template can be linearized
plasmid, PCR amplified template or oligo
template containing T7 promoter. The
amount of the template should be optimized. A
good starting point is to use 1-2 ug template in a
100 pL reaction.

Incubation
Incubate the reaction at 37 °C for 1-8 hours.

DNase Treatment

1. Add 5 pL of DNase (1 unit/uL, RNase-free).
2. Incubate at 37 °C for 30 minutes.

Purification

Purify the RNA products using a desalting gel filtration
column. If necessary, further purify using a
preparative gel.

Precautions and Disclaimer

This product is for R&D use only. Not for drug,
household, or other uses. Please consult the
Safety Data Sheet for information regarding
hazards and safe handling practices.

Storage/Stability

Store this product at -20 °C (range of -25 °C to
-10 °C). The product retains activity for at least
2 years when stored at -20 °C.
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Reagents (Not supplied)

Product Name Catalog Number

Inorganic pyrophosphatase = SAE0215

RNase Inhibitor R1158
Nucleotides

CTP C8552
ATP A6559
GTP G3776
uTpP u1006
MgCl; M1028
DTT D9779
Water W4502
DNase I, RNase free AMPD1, D2821

or D5319

S-(5’-Adenosyl)-L- A7007

methionine chloride
dihydrochloride

KOD One™ PCR Master Mix ~KMM-101NV
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Notice

We provide information and advice to our customers
on application technologies and regulatory matters to
the best of our knowledge and ability, but without
obligation or liability. Existing laws and regulations
are to be observed in all cases by our customers. This
also applies in respect to any rights of third parties.
Our information and advice do not relieve our
customers of their own responsibility for checking the
suitability of our products for the envisaged purpose.

The information in this document is subject to change
without notice and should not be construed as a
commitment by the manufacturing or selling entity,
or an affiliate. We assume no responsibility for any
errors that may appear in this document.

Technical Assistance

Visit the tech service page at
igmaAldrich.com hservi

Terms and Conditions of Sale
Warranty, use restrictions, and other conditions

of sale may be found at SigmaAldrich.com/terms.

Contact Information
For the location of the office nearest you,

go to SigmaAldrich.com/offices.

The life science business of Merck operates
as MilliporeSigma in the U.S. and Canada.

Merck and Sigma-Aldrich are trademarks of Merck KGaA, Darmstadt, Germany or its affiliates.
All other trademarks are the property of their respective owners. Detailed information on

trademarks is available via publicly accessible resources.
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