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EpiSeeker DNA 
demethylase (total) 
Activity Quantification 
Assay Kit

Instructions for Use

For the measurement of DNA demethylase 
activity/inhibition using purified enzyme or protein 
extracts from cultured cells and tissues 

This product is for research use only and is not 
intended for diagnostic use.
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1. Overview

The EpiSeeker DNA Demethylase Activity/Inhibition Assay Kit is 

designed for measuring total DNA demethylase activity/inhibition. In 

an assay with this kit, the unique methylated DNA substrate is stably 

captured on the strip wells. Active DNA demethylases bind to and 

demethylate DNA substrate. The methylated DNA can be recognized 

with a high affinity 5-methylcytosine antibody. The ratio or amount of 

methylated DNA, which is inversely proportional to enzyme activity, 

can then be colorimetrically quantified through an ELISA-like 

reaction

2. Background

DNA methylation is known to play an essential role in all biological 

processes through the repression of transcription and development. 

Hypermethylation of CpGs in the promoters of tumor suppression 

gene has been demonstrated to cause the epigenetic silence of 

these genes and constitutes a common feature of many cancers. In 

contrast, DNA demethylation is necessary for the epigenetic 

reprogramming of the genes and involves the processes of many 

important diseases such as tumor progression. Demethylation of 

DNA can either be passive or active, or a combination of both. Active 

demethylation of DNA requires specific demethylase participation 

such as MBD2. 
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There is only the radioisotopic method currently available for 

measuring DNA demethylase activity/inhibition, which is time 

consuming, labor-intensive, and has low throughput and produces 

radioactive waste. The EpiSeeker DNA Demethylase 

Activity/Inhibition Assay Kit addresses these problems by using a 

unique procedure to measure DNA demethylase. The principle of the 

assay is based on increased DNA demethylase activity causing the 

reduction of methylated DNA, which can be detected 

immunologically, and is proportional to the colorimetric intensity. 

The kit has the following features: 

 Quick and efficient procedure, which can be finished within 

4 hours.

 Innovative colorimetric assay without the need for 

radioactivity, electrophoresis, or chromatography.

 Strip microplate format makes the assay flexible: manual or 

high throughput analysis.

 Simple, reliable, and consistent assay conditions.
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3. Components and Storage

A. Kit Components 

Item Quantity   
(48 tests)

Quantity   
(96 tests)

EDD1 (10X Wash Buffer) 11 mL 22 mL

EDD2 (Demethylase Assay Buffer) 3 mL 6 mL

EDD3 (Demethylation Substrate)* 0.1 mL 0.2 mL

EDD4 
(Demethylation Standard, 10 μg/ml)*

20 µL 40 µL

EDD5 (Capture Antibody, 1000 μg/ml)* 5 µL 8 µL

EDD6 (Detection Antibody, 200 μg/ml)* 10 μL 20 μL

EDD7 (Developing Solution) 5 mL 10 mL

EDD8 (Stop Solution) 3 mL 6 mL

8-Well Assay Strips (with Frame) 6 12

Substrate Binding Solution 5 mL 10 mL

* For maximum recovery of the products, centrifuge the original vial 

after thawing prior to opening the cap.
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B. Additional Materials Required

 Orbital shaker

 Pipettes and pipette tips

 Microplate reader

 1.5 ml microcentrifuge tubes

C. Storage

 Store EDD3, EDD4 and EDD6 at –20°C.

 Store EDD1, EDD5, EDD7 and the 8-Well Assay Strips at 

4°C away from light.

 Store all other components at room temperature.

 The kit is stable for up to 6 months from the shipment date, 

when stored properly. 

Note: Check if wash buffer, EDD1, contains salt 

precipitates before using. If so, warm (at room temperature 

or 37°C) and shake the buffer until the salts are 

redissolved.
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4. Protocol

Protocol Summary

Demethylase Extract

Incubate with substrate and assay buffer for 1 hour

Add capture antibody after wash

Add detection antibody after wash

Add developing solution for developing color and measure 

absorbance

1. Prepare protein extracts by using your own successful method. 

For your convenience and the best results, Abcam offers a 

series of protein extraction kits, which are optimized for 

extracting protein from cultured cells and tissues

2. Determine the number of strip wells required. Leave these strips 

in the plate frame (remaining unused strips can be placed back 

in the bag. Seal the bag tightly and store at 4°C). Dilute EDD1 

with distilled water (pH 7.2-7.5) at a 1:10 ratio (ex: 1 ml of EDD1 

+ 9 ml distilled water)
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3. Dilute EDD3 at a 1:80 ratio with Substrate Binding Solution, and 

add 80 μl of the diluted EDD3 into each well, except the wells 

for the blank and standard curve. For Blank, add 80 μl of the 

Substrate Binding Solution. For preparation of the standard 

curve, add 80 μl of Substrate Binding Solution into the wells 

(without EDD3 added), followed by adding 1 μl of EDD4 at 

different amounts (0. 05 – 5 ng). Cover the wells with Parafilm 

M and incubate at room temperature for 75 minutes.

4. Aspirate and wash each well with 150 μl of diluted EDD1 two 

times. 

5. For blank wells: Add 50 μl of EDD2.

For the standard wells: Add 50 μl of EDD2.

For the sample wells: Add 45-48 μl of EDD2 to each well, 

followed by adding 2-5 μl of the protein extracts (5-10 μg) or 

purified demethylase.

For the no enzyme control wells: Add 45-48 μl of EDD2 and 2-5 

μl of your protein extraction buffer or enzyme buffer.

For inhibitor wells: Add 42-45 μl of EDD2, 2-5 μl of protein 

extracts or enzyme and 3 μl of tested compounds at desired 

concentration. Mix and cover the strip wells with Parafilm M and 

incubate at 37°C for 1 hour.

6. Aspirate and wash each well with 150 μl of diluted EDD1 two 

times.
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7. Dilute EDD5 (at a 1:1000 ratio) to 1 µg/ml with diluted EDD1. 

Add 50 µl of the diluted DD5 to each well and incubate at room 

temperature for 60 minutes on an orbital shaker (50-100 rpm).

8. Aspirate and wash each well with 150 µl of diluted EDD1 three 

times.

9. Dilute EDD6 (at a 1:2000 ratio) with diluted EDD1. Add 50 µl of 

the diluted EDD6 to each well and incubate at room 

temperature for 30 minutes.

10. Aspirate and wash each well with 150 µl of diluted EDD1 five 

times

11. Add 100 µl of EDD7 to each well and incubate at room 

temperature for 2-10 minutes away from light. Monitor the color 

development in the sample and control wells (blue).

12. Add 50 µl of EDD8 to each well to stop enzyme reaction when 

the color in the control well turns medium blue. The color should 

change to yellow and absorbance can be read on a microplate 

reader at 450 nm within 2-15 minutes.
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Calculation

1. Calculate DNA demethylase activity and inhibition. For simple 

calculation, use the following formulas:

Demethylase activity (OD/h/mg) = 

[OD (control – blank) – OD (sample – blank)]

[Protein Amount (ug)/1000]** x Hour *

Inhibition % = 

[OD (control – blank) – OD (inhibitor sample – blank)]

[OD (control – blank) – OD (no inhibitor sample – blank)]

* Protein amount (μg) added into the reaction at Step 5.
** Incubation time (Hour) at Step 5.

For an accurate calculation, plot OD value versus amount of 

EDD4 and determine the slope as delta OD/ng.

2. Calculate DNA demethylase activity using the following formula:

Activity (ng/h/mg) =

[OD (control – blank) – OD (sample – blank)]

Slope x Protein Amount (ug)** x Hour*

* Protein amount (μg) added into the reaction at Step 5.
** Incubation time (Hour) at Step 5.
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5. Troubleshooting

Problem Cause Solution

The protein sample is not 
properly extracted.

Ensure the nuclear 
protein extraction 
protocol is suitable for 
DNA methylase protein 
extraction.

The protein amount is 
added into well 
insufficiently.

Ensure extract contains 
a sufficient amount of 
protein.

The sample is prepared 
from frozen cells or 
tissues.

The nuclear extracts 
from frozen cells/tissue 
significantly lose 
enzyme activity. A fresh 
sample should be used.

Nuclear extracts are 
incorrectly stored or have 
been stored for a long 
time.

Ensure the nuclear 
extracts are stored at     
–80°C for no more than 
6 weeks.

No Signal for the 
Sample 

 

 

Absence of DNA 
methylase activity in the 
sample due to treatment.

N/A

The well is not washed 
sufficiently.

Check if wash at each 
step is performed 
according to the 
protocol.

High Background 
Present for the 
Blank

Overdevelopment Decrease development 
time.

For further technical questions please do not hesitate to 
contact us by email (technical@abcam.com) or phone (select 
“contact us” on www.abcam.com for the phone number for 
your region).
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6. Related Products

 EpiSeeker DNMT Activity Quantification Kit (Colorimetric) 

(ab113467)

 EpiSeeker DNMT Activity Quantification Kit (Fluorometric) 

(ab113468)

 EpiSeeker Histone Methyltransferase H3 (K4) Activity 

Quantification Assay Kit (ab113452)

 EpiSeeker Histone Methyltransferase H3 (K9) Activity 

Quantification Assay Kit (ab113453)
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UK, EU and ROW
Email: 

technical@abcam.com
Tel: +44 (0)1223 696000
www.abcam.com
 

US, Canada and Latin America
Email: us.technical@abcam.com
Tel: 888-77-ABCAM (22226)
www.abcam.com
 

China and Asia Pacific 
Email: hk.technical@abcam.com
Tel: 108008523689 (中國聯通)
www.abcam.cn
 

Japan
Email: technical@abcam.co.jp
Tel: +81-(0)3-6231-0940
www.abcam.co.jp
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