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1. Purifi cation of genomic DNA
Several diff erent methods and products are available for the isolation of genomic DNA 
from samples such as membrane binding method, guanidine/detergent lysis method, 
and polyelectrolyte precipitation method. Among these methods, the guanidine/
detergent lysis method is simple, and it gives highly purifi ed genomic DNA for the ARP-
based abasic sites detection. During the purifi cation process, avoid heating of the DNA 
solution. Determine the concentration and purity of the purifi ed genomic DNA using the  
spectrophotometer* and agarose gel electrophoresis. Dissolve the genomic DNA in TE 
at the concentration of 100 μg/ml. It is important for an accurate assay that the DNA 
concentration is adjusted exactly to 100 μg/ml. 

* 1 OD260 nm = 50 μg/ml. The ratio of OD260 nm/OD280 nm of highly purifi ed DNA solution is 1.8 
or higher.  Protein contamination in the sample solution may cause a positive error.

2. General Protocol
 ► ARP reaction

1. Mix 10 µl of purifi ed genomic DNA solution(100 µg/ml) and 10 µl of ARP 
Solution in a 0.5 ml tube, and incubate at 37°C for 1 hour.

2. Wash the inside of the Filtration Tube with 100 µl of TE twice.
3. Add 380 µl of TE to the reaction solution, and transfer the solution to the 

Filtration Tube.
4. Centrifuge the Filtration Tube at 2,500 xg for 15 minutes, and discard the 

fi ltrate solution.
5. Add 400 µl of TE to the Filtration Tube and resuspend the DNA on the fi lter 

with a pipette.
6. Centrifuge the Filtration Tube at 2,500 xg for 15 minutes.a) 
7. Add 200 µl of TE to the Filtration Tube to resuspend the DNA on the fi lter with 

a pipette.
8. Transfer the DNA solution to the 1.5 ml tube, and add 200 µl of TE again to 

the Filtration Tube to transfer the ARP-labeled DNA on the fi lter completely to 
the 1.5 ml tube.b) 

9. Store the ARP-labeled genomic DNA solution at 0 to 5°C.
a) If the DNA solution still remains on the fi lter after the centrifugation, spin for another 

5 minutes.
b) Recovery rate of DNA using the fi ltration tube is 90%, so the concentration of the 

ARP-labeled DNA is 2.25 µg/ml. For more accurate determination of the number of 
abasic sites in the sample DNA, we recommend measuring the DNA concentration.

Contents of the Kit
5 samples
ARP Solution (10mM ARP) 100 μl x 1
ARP-DNA Standard Soln.* 250 μl ea.
(0, 2.5, 5, 10, 20, 40 AP sites/100,000 bp)
DNA Binding Solution 10 ml x 1
Substrate Solution  10 ml x 1
TE Buff er   15 ml x 1
HRP-Streptavidin  25 μl x 1
Washing Buff er  1 pack 
Filtration Tube  5 tubes
96-well Microplate/ U bottom 1 plate

20 samples
ARP Solution (10mM ARP) 250 μl x 1
ARP-DNA Standard Soln.* 250 μl ea.
(0, 2.5, 5, 10, 20, 40 AP sites/100,000 bp)
DNA Binding Solution 10 ml x 1
Substrate Solution  10 ml x 1
TE Buff er   40 ml x 1
HRP-Streptavidin  25 μl x 1
Washing Buff er  1 pack 
Filtration Tube  20 tubes
96-well Microplate/ U bottom 1 plate

Required Equipment & Materials
Microplate Reader (650 nm fi lter)
10 μl, 100-200 μl and 1 ml pipettes
50-250 μl multi-channel pipettes
Incubator(37°C)
0.5 ml and 1.5 ml tube
Centrifuge
Paper Towel

Fig. 1 Reaction of AP site with ARP

Quantifi cation of damaged base in genomic DNA

 DNA Damage Quantifi cation Kit-AP Site Counting- Product Code: DK02

Oxidative damage to DNA is a result of its interaction with reactive oxygen species 
(ROS), in particular, the hydroxy radical. Hydroxy radicals, which are produced 

from superoxide anion and hydrogen peroxide by the Fenton reaction, produce multiple 
modifi cations in DNA. Oxidative attacks by hydroxy radicals on the deoxyribose moiety 
will lead to the release of free bases from DNA, generating strand breaks with various 
sugar modifi cations and simple abasic sites (AP sites). In fact, AP sites are one of the 
major types of DNA damage generated by ROS. 
Aldehyde Reactive Probe (ARP; N’-aminooxymethylcarbonylhydrazin-D-biotin) reacts 
specifi cally with an aldehyde group present on the open ring form of the AP sites (Fig. 1). 
This reaction makes it possible to detect DNA modifi cations that result in the formation 
of an aldehyde group. After treatment with excess ARP reagent, all of the AP sites on 
DNA are tagged with a biotin residue. These biotin-tagged AP sites can be quantifi ed 
using the avidin-biotin assay, followed by colorimetric detection with either peroxidase 
or alkaline phosphatase conjugated to the avidin. DNA Damage Quantification Kit 
contains all the necessary solutions for detecting between 1 to 40 AP sites per 1 x 105 
base pairs.
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 ► Determination of the number of AP site in DNA
Day 1

1. Dilute 90 µl of the ARP-labeled genomic DNA with 310 µl of TE.
2. Add 60 µl of ARP-DNA Standard Solution per well. Use three wells per 1 

standard solution.
3. Add 60 µl of the diluted ARP-labeled genomic DNA solution per well. Use at 

least three wells per 1 sample.
4. Add 100 µl of the DNA Binding Solution to each well, then allow the plate to 

remain at room temperature overnight. 
Day 2

1. Prepare stock solutions
 » Washing Buff er: Dissolve the contents of the  Washing Buff er packet in 

1 L of deionized or distilled water. Store this Washing Buff er solution at 
room temperature.

 » HRP-Streptavidin solution: Dilute HRP-Streptavidin with Washing Buff er to 
prepare 1/4000 diluted working solution.* 

 » 1/4000 dilution preparation: Centrifuge HRP-Streptavidin tube for 30 
seconds. Add 10 µl of HRP-Streptavidin into 40 ml of Washing Buff er 
solution, and mix well.

* Since this working solution is not stable, always use freshly prepared 
solution.

2. Discard the DNA Binding Solution in the wells, and wash the well with 250 µl 
Washing Buff er 5 times.

3. Add 150 µl of diluted HRP-Streptavidin solution to each well, and incubate the 
plate at 37°C for 1 hour.

4. Discard the solution in the well, and wash the well with 250 µl Washing Buff er 
5 times.b)

5. Add 100 µl of Substrate Solution to each well, and incubate at 37°C for 1 hour.
6. Measure the O.D. at 650 nm within 1 hour after the incubation is fi nished, and 

prepare a calibration curve using the data obtained with ARP-DNA Standard 
solutions.

7. Determine the number of abasic sites in the genomic DNA using the calibration 
curve.

3. Notes
1. Please store the kit at 0-5°C. Do not freeze. Store Washing Buff er solution at 

room temperature. 
2. AP-DNA is not stable. Please treat it with ARP and purify with Filtration Tube 

after the isolation of genomic DNA from a sample.
3. Purifi ed ARP-DNA solution in TE buff er is stable over one year at 0-5°C 

storage.
4. After the spinning of Filtration Tube for ARP-labeled DNA purifi cation, add 200 

µl TE immediately. If the DNA stays in Filtration Tube for more than 30 minutes 
after the spinning, the DNA recovery ratio may decline.

5. γ-Ray-sterilized tubes may cause DNA binding on the surface of the tube 
during the mixing of the DNA solution with DNA Binding Solution. If you prefer 
to mix ARP-DNA solution with DNA Binding Solution in a tube rather than 
mixing them in a well, please avoid using g-ray-sterilized tubes.

6. If the 650 nm fi lter is not available for the measurement of O.D. after the color 
development, transfer 50 µl of the solution in each well to a well of a new plate 
(not provided). Then, add 50 µl of 1 M sulfuric acid, and measure the O.D. at 
450 nm.

7. Remaining solution in a well may cause error, so please remove the solution 
thoroughly by tapping the plate on a paper towel in each step.
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Fig. 2 Assay procedure

Fig. 3 Typical calibration curve of 
DNA Damage Quantifi cation Kit
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6. FAQ

►Can I use single-stranded DNA or RNA?
No, you cannot use this kit to determine the number of abasic sites in single-stranded DNA or RNA. The O.D. reading of 
single-stranded DNA will be nearly twice that of double-stranded DNA because of the binding effi  ciency on the microplate.

►How should genomic DNA be stored?
Prepare a DNA pellet and store at -20°C or -80°C if the DNA cannot be labeled with ARP immediately after isolation. After 
ARP labeling, the sample can be stored at 4°C in TE Buff er for several months.

►How should I prepare the DNA?
You can use general protocols or commercially available DNA isolation kits. Between 2 to 4 abasic sites per 1 x 105 base 
pairs will be created during the DNA isolation process. Therefore, use the same isolation method to prepare each DNA 
sample.

►How can I determine the number of abasic sites if there are more than 40 per 1 x 105 base pairs?
Simply dilute the ARP-labeled sample DNA with 0.5 μg per ml double-stranded genomic DNA, such as calf thymus or 
salmon sperm DNA, using TE Buff er.

►What should I do if the sample DNA concentration is less than 100 μg per ml?
You can either use a fi ltration tube to concentrate your sample DNA or ethanol precipitation to recover DNA as a pellet and 
then re-dissolve it to prepare a 100 μg per ml solution.

►What should I do if the sample DNA is less than 1 μg?
Add the same volume of ARP Solution and follow the manual. The recovery of the ARP-labeled DNA may be lower than the 
usual reactions, so measure the ARP-labeled DNA solution. The average recovery rate of the 0.5 μg DNA and 0.25 μg DNA 
is 70% and 50%, respectively.

5. Recent Publications


