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Converted Methylated Human Control

Cat.# Size
N1221 1µg

Description: Converted Methylated Human Control(a) is Methylated Human Control DNA that has been bisulfite-converted. 

Storage Conditions: Store at –30 to –10°C.

Usage Note: Converted Methylated Human Control DNA can be run in parallel with bisulfite-converted samples to prevent
false-positive identification of methylated cytosines. Converted Methylated Human Control DNA is compatible with both
PCR and sequencing applications downstream of bisulfite conversion protocols.

Expiration Date: See product label for expiration date.

Concentration: See the product label for lot-specific information.

Quality Control Assays

This lot passes the following quality control specifications:

Percent Methylation: ≥ 95% methylation of CpG sites as determined by DNA sequencing.

Conversion Efficiency: ≥ 99% bisulfite conversion of unmethylated cytosines as determined by DNA sequencing.

Promega Corporation
2800 Woods Hollow Road
Madison, WI 53711-5399 USA
Telephone 608-274-4330
Toll Free 800-356-9526
Fax 608-277-2516
Internet www.promega.com

PRODUCT USE LIMITATIONS, WARRANTY DISCLAIMER
Promega manufactures products for a number of
intended uses. Please refer to the product label for the
intended use statements for specific products.
Promega products contain chemicals which may be
harmful if misused. Due care should be exercised with
all Promega products to prevent direct human contact.

Each Promega product is shipped with documentation
stating specifications and other technical information.
Promega products are warranted to meet or exceed the
stated specifications. Promega's sole obligation and the
customer's sole remedy is limited to replacement of
products free of charge in the event products fail to
perform as warranted. Promega makes no other war-
ranty of any kind whatsoever, and SPECIFICALLY DIS-
CLAIMS AND EXCLUDES ALL OTHER WARRANTIES
OF ANY KIND OR NATURE WHATSOEVER, DIRECTLY
OR INDIRECTLY, EXPRESS OR IMPLIED, INCLUDING,
WITHOUT LIMITATION, AS TO THE SUITABILITY,
PRODUCTIVITY, DURABILITY, FITNESS FOR A PAR-
TICULAR PURPOSE OR USE, MERCHANTABILITY,
CONDITION, OR ANY OTHER MATTER WITH
RESPECT TO PROMEGA PRODUCTS. In no event shall
Promega be liable for claims for any other damages,
whether direct, incidental, foreseeable, consequential,
or special (including but not limited to loss of use, rev-
enue or profit), whether based upon warranty, contract,
tort (including negligence) or strict liability arising in
connection with the sale or the failure of Promega prod-
ucts to perform in accordance with the stated specifica-
tions.
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Reserved.

GoTaq and QuantiFluor are registered trademarks of
Promega Corporation. MethylEdge and ReliaPrep are
trademarks of Promega Corporation. NanoDrop is a
registered trademark of Thermo Fisher Scientific.

Products may be covered by pending or issued
patents or may have certain limitations. Please visit
our Web site for more information.

All prices and specifications are subject to change
without prior notice.

Product claims are subject to change. Please contact
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online catalog for the most up-to-date information on
Promega products.
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1. Purpose
When studying DNA methylation using bisulfite conversion, it is essential that control
reactions are run at every step in the process because the presence of a cytosine following
bisulfite conversion indicates methylation. Control DNA should be bisulfite-converted in
parallel with experimental samples to ensure that >99% of cytosines are converted and
>99% of methylated CpGs are protected. Impurities carried over during purification of
source DNA or the presence of secondary structure can affect the efficiency of conversion.
Bisulfite-converted control DNA also should be run in parallel with experimental samples
in downstream analysis to prevent false-positive identification of methylated cytosines.

2. Bisulfite Conversion
Methylated Human Control DNA(a) (Cat.# N1231) can be bisulfite-converted using 
systems such as the MethylEdge™ Bisulfite Conversion System. Although 50pg–1µg can
be converted in a single reaction, we recommend using 1–2µl of Methylated Human
Control DNA. The concentration following bisulfite conversion can be estimated using a
UV absorbance scan and viewing the spectra from 220–350nm using absorbance at
260nm. Note: If you are using a NanoDrop® Spectrophotometer, set the Sample Type to
“RNA-40” because the converted sample contains uracil and is largely single-stranded.

3. Amplification of Bisulfite-Converted DNA
We recommend using either GoTaq® Hot Start Green Master Mix or GoTaq® qPCR Master
Mix. Thaw the Master Mix and gently vortex. Both of these master mixes are Hot Start, so
the reaction mixes can be set up at room temperature. We recommend amplifying 1-2µl of
Converted Methylated Human Control DNA(a) (Cat# N1221) per reaction in parallel with
experimental samples.

Suggested Reaction Mix

Note: Although typically not necessary, optimizing the magnesium concentration might
improve the yield for some targets. When supplementing with magnesium, adjust the
Nuclease-Free Water volume to maintain a final volume of 25µl.

Table 1. Cycling Conditions for Endpoint PCR.

Table 2. Cycling Conditions for Real-Time PCR.

*Optional.

Usage Information
4. Recommendations for PCR Primer Designs
General Considerations

Primer design is key to analyzing bisulfite-converted DNA using PCR-based methods.
Primers must be carefully designed based on the converted sequence to avoid PCR bias.
Keep in mind that following conversion, DNA strands are no longer complementary and,
because the DNA sequence is now reduced to essentially three bases (A, U, G), there is
higher probability for non-specific interaction. Unconverted DNA should be run in parallel
with bisulfite-converted DNA to ensure the primers are specific to the bisulfite-converted
sequence. Several tools are available online to assist in developing primers specific to
bisulfite-converted DNA, such as MethPrimer
(www.urogene.org/methprimer/index1.html).

Primers for experimental DNA samples of poor quality (e.g., DNA isolated from FFPE 
tissue) should be designed to yield amplicons smaller than 200bp.

Real-Time PCR Considerations

Because bisulfite conversion results in highly fragmented DNA, smaller amplicons will
yield better results. Amplicons for real-time PCR should be 75–200bp. If larger ampli-
cons are required, be sure to optimize reaction conditions using control DNA to verify
efficiency.

End-Point PCR Considerations

The MethylEdge™ Bisulfite Conversion System (Cat.# N1301) yields bisulfite-converted
DNA with significantly less fragmentation than other bisulfite conversion kits . When
using this system, amplicons for endpoint PCR can be designed up to 500bp when high-
quality, purified genomic DNA is used. Amplicons larger than 700bp have been success-
fully amplified with highly optimized primer models. Amplification of longer sequences
may require more template DNA and/or higher primer concentration.

5. Related Products
Product Size Cat.#
MethylEdge™ Bisulfite Conversion System 50 reactions N1301
Methylated Human Control 5µg N1231
ReliaPrep™ FFPE gDNA Miniprep System 10 reactions A2351

100 reactions A2352
ReliaPrep™ Blood gDNA Miniprep System 100 preps A5081

250 preps A5082
ReliaPrep ™ gDNA Tissue Miniprep System 100 preps A2051

250 preps A2052
GoTaq® Hot Start Green Master Mix 10 reactions M5121

100 reactions M5122
1,000 reactions M5123

GoTaq® qPCR Master Mix 200 reactions A6001
1,000 reactions A6002

QuantiFluor® dsDNA System 1ml E2670
QuantiFluor® ssDNA System 1ml E3190
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Component Volume Final Concentration
2X PCR Master Mix 12.5µl 1X
upstream primer Xµl 0.2–0.9µM
downstream primer Xµl 0.2–0.9µM
DNA template 1–2µl 20–50ng
Nuclease-Free Water Xµl to a final volume of 25µl

Step Temperature Time Number of Cycles
Enzyme Activation 95°C 2 minutes 1
Denaturation 95°C 15 seconds

40Annealing Variable 30–60 seconds
Extension 72°C 60 seconds
Final Extension 72°C 5 minutes 1

Step Temperature Time Number of Cycles
Enzyme Activation 95°C 2 minutes 1
Denaturation 95°C 15 seconds 40
Annealing Variable 30–60 seconds
Dissociation* 65–95°C variable 1

(a)Use of Methylation Specific PCR (MSP) is protected by U.S. Pat. Nos. 5,786,146;
6,017,704; 6,200,756 and 6,265,171. No license under these patents to use the MSP
process is conveyed expressly or by implication to the purchaser by the purchase of this
product.
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