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Comet Assay Kit (3-Well Slides)
Cat #: KTA3040 Size: 15 T/15 T×5

Comet Assay Kit (3-Well Slides)

Cat #: KTA3040 Lot #: Refer to product label

Applicable samples: Cells

Storage: Stored at 4℃ for 12 months, protected from light

Assay Principle

The Comet Assay, also known as the Single Cell Gel Electrophoresis (SCGE) method, is a technique used to detect the extent of

DNA damage at the single-cell level.When the cell DNA is damaged due to chemical or physical factors (such as drugs, radiation,

heavy metals, etc.) and undergoes single-strand or double-strand breaks, the cells are encapsulated in low-melting-point agarose

and dropped onto a glass slide. Under the action of the lysis solution, the cell membranes, nuclear membranes, and other

biological membranes are disrupted, and the RNA, proteins, and other components within the cells enter the gel and diffuse into

the lysis solution, except for the nuclear DNA, which adheres to the remaining nuclear scaffold. Under the action of an electric

field, intact large-molecule DNA remains in its original position, while broken small-molecule DNA fragments migrate to the anode,

forming a comet-shaped image (the head is the cell nucleus region and the tail is the migrating DNA fragment) that can be

observed under a fluorescence microscope (if the cells are not damaged, the nuclear DNA presents a circular fluorescent spot

without a tail or only a slight tail phenomenon). According to the pH value of the electrophoresis buffer, it can be divided into

neutral comet assay (pH ≈ 8.4) and alkaline comet assay (pH > 13). The neutral comet assay is mainly used to detect DNA

double-strand breaks (DSBs), while the alkaline comet assay has higher sensitivity and can be used to detect DNA single-strand

breaks (SSBs), double-strand breaks, and alkaline unstable sites (ALS).

Materials Supplied and Storage Conditions

Kit components
Size

Storage conditions
15 T 15 T×5

Comet Slides (3-Well) 5 5×5 4℃

Comet Lysis Buffer 75 mL×2 75 mL×2×5 4℃

20×Alkaline Electrophoresis Solution 100 mL 100 mL×5 4℃

Low Melting Agarose (LMA) 2 mL 2 mL×5 4℃

Propidium Iodide (PI) 1 mL 1 mL×5 4℃, protected from light

DMSO 15 mL 15 mL×5 4℃, protected from light
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Materials Required but Not Supplied

· Fluorescence microscope

· Centrifuge, water bath, horizontal electrophoresis chamber, precision pipettes, disposable pipette tips

· PBS( without Mg2+ and Ca2+, pH 7.4), deionized water, 1×TAE/TBE electrophoresis buffer (if required)

Reagent Preparation

Comet Slides (3-well): Ready to use as supplied. Prewarm at 37℃ before use. Store at 4℃.

Comet Lysis Buffer: Ready to use as supplied.Precool at 4℃ before use. Store at 4℃.

20×Alkaline Electrophoresis Solution: Dilute 20× Alkaline Electrophoresis Solution with deionized water to obtain 1× Alkaline

Electrophoresis Solution, and pre-cool at 4℃. Repeated reuse of 1× Alkaline Electrophoresis Solution is not advised; prepare and

use as needed. Store at 4℃.

Low Melting Agarose (LMA) : Heat Low Melting Agarose (LMA) bottle in a water bath at 90-95℃ for 20 minutes until LMA is

completely liquefied. Then transfer it to a 37℃ water bath for 20 minutes to equilibrate, maintaining a liquid state. The yellow color

of LMA is caused by high temperature autoclave sterilization and will not affect the use. Store at 4℃.

Propidium Iodide (PI) : Ready to use as supplied. Allow it to reach room temperature before use. Stored at 4℃ and protected

from light.

DMSO : Ready to use as supplied. Allow it to reach room temperature before use (When using samples containing heme, you can

choose to use it. Prepare the lysis buffer by mixing DMSO with Comet Lysis Buffer in a volume ratio of 1:9). Stored at 4℃ and

protected from light.

Assay Procedure

A. Preparation of samples

1. Precool Comet Lysis Buffer and 1×Alkaline Electrophoresis Solution at 4°C before the experiment (for at least 30 minutes) (if

neutral electrophoresis was required, precool 1×TAE/TBE Electrophoresis Solution).

2. Heat Low Melting Agarose (LMA) bottle in a water bath at 90-95℃ for 20 minutes until LMA is completely liquefied. Then

transfer it to a 37℃ water bath for 20 minutes to equilibrate.

3. Prewarm Comet Slide at 37℃ for 10 minutes.

4. Prepare cell samples, as follows:

Suspension Cells: Centrifuge cells at 800 g for 5 minutes and discard supernatant. Wash cells once with PBS, centrifuge, and

discard the supernatant. Finally, resuspend the cells at 1-5×105 cells/mL in PBS.

Adherent Cells: Gently remove the cells from the culture dish by cell scraping(or use trypsin for digestion, be careful not to

over-digest). Transfer cell suspension to a centrifuge tube and centrifuge at 800 g for 5 minutes, discarding the supernatant. Wash

cells once with PBS, centrifuge, and discard the supernatant. Finally, resuspend the cells at 1-5×105 cells/mL in PBS.

5. Mix the cell sample with LMA at 37°C in a 1:10 volume ratio, and immediately transfer 50 μL of the mixture into the circular

sample well of a horizontally placed Comet Slide at 37°C (position the pipette tip against the edge of the circular, and slowly move

it in a circular motion from the outside inward while dispensing the liquid at a steady rate to ensure even spreading of the mixture.).

6. Keep Comet Slide horizontal, and allow LMA to solidify in the dark at 4°C for 15 minutes.

7. Transfer Comet Slide to a clean container and slowly add precooled Comet Lysis Buffer along the container wall (ensuring the

liquid level is above the slide). Incubate in the dark at 4°C for 30–60 minutes.

Note: 1. Before the formal experiment, a preliminary experiment is necessary to determine the optimal number of cells

and the appropriate duration of lysis. 2. For multiple samples, keep the mixture of cell samples and LMA in a 37℃ water
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bath to prevent gelation. 3. To prevent damage to cell samples by UV, perform the assay under low/dark light conditions.

4.For samples that are particularly difficult to fully release DNA through conventional lysis, after lysis, these samples can

be further incubated at 4℃ using reagents such as DTT (DL-Dithiothreitol) and LIS (Lithium 3,5-diiodosalicylate).

B. Electrophoresis

Note: Choose the appropriate electrophoresis buffer according to your experimental purpose.

1. Neutral electrophoresis:

(1) Draw out Comet Lysis Buffer, slowly add precooled 1×TAE/TBE Electrophoresis Solution along the inner wall of the container

(ensuring the liquid level is above the slide), and incubate at 4℃ in the dark for 15 minutes.

(2) Carefully transfer Comet Slide onto the gel platform of the horizontal electrophoresis tank. Add precooled 1×TAE/TBE

Electrophoresis Solution to the electrophoresis tank until it completely covers Comet Slide (the liquid level must not be higher than

0.5 cm above the slide).

(3) Apply voltage for 30-45 minutes at 1 volt/cm (e.g. if the distance between the positive and negative electrode wires of the

electrophoresis tank is 25 cm, you would then apply 25 volts) (the voltage and current can be adjusted by changing the height of

the electrophoretic liquid level).

(4) Carefully transfer Comet Slide from the electrophoresis tank to a clean container horizontally. Add 50 μL per well of PI, and

incubate at room temperature in the dark for 10 minutes.

(5) Slowly add deionized water along the inner wall of the container to wash away PI (ensuring the liquid level is above the slide),

and then suction off the deionized water.

(6) Carefully remove Comet Slide, view it by fluorescence microscope (PI’s maximum excitation/emission is 535 nm/617 nm).

2. Alkaline electrophoresis:

(1) Draw out Comet Lysis Buffer, slowly add precooled 1×Alkaline Electrophoresis Solution along the inner wall of the container

(ensuring the liquid level is above the slide), and unwind at 4℃ in the dark for 30 minutes.

(2) Carefully transfer Comet Slide onto the gel platform of the horizontal electrophoresis tank. Add precooled 1×Alkaline

Electrophoresis Solution to the electrophoresis tank until it completely covers Comet Slide (the liquid level must not be higher than

0.5 cm above the slide).

(3) Apply voltage for 15-30 minutes at 1 volt/cm (e.g. if the distance between the positive and negative electrode wires of the

electrophoresis tank is 25 cm, you would then apply 25 volts) (the voltage and current can be adjusted by changing the height of

the electrophoretic liquid level).

(4) Carefully transfer Comet Slide from the electrophoresis tank to a clean container horizontally. Slowly add deionized water

along the inner wall of the container (ensuring the liquid level is above the slide).Soak for 5 minutes, repeat twice.

(5) Suction off the deionized water. Add 50 μL per well of PI, and incubate at room temperature in the dark for 10 minutes.

(6) Slowly add deionized water along the inner wall of the container to wash away PI (ensuring the liquid level is above the slide),

and then suction off the deionized water.

(7) Carefully remove Comet Slide, view it by fluorescence microscope (PI’s maximum excitation/emission is 535 nm/617 nm).

Note: If it is impossible to take the photo in time, place Comet Slide in a 4℃ humid box, which can temporarily preserve it

for 4 hours.

Data Analysis

Comet Assay results analysis software is available through Opencomet, CASPlab and Comet Assay IV (Perceptive Instruments),

among others.Common indicators include Tail Length (the distance from the edge of the head to the farthest end of its tail), Tail

DNA Percent(the percentage of fluorescence intensity of DNA that migrates to the tail out of the total intensity), Tail Moment (the
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product of tail length and tail DNA percentage content), Olive Tail Moment (the product of the distance from the center of the head

to the center of the tail and tail DNA percentage content), Comet Rate (the percentage of comet cells after excluding 0-level cells

of the total cell number), and Total Score (the sum of the product of the proportion of cells in each damage grade and the

corresponding grade number). At least 50 cells should be analyzed per sample.

Figure 1. Comet Result Analysis.

Qualitative method: Damaged DNA was classified into five grades according to the Tail DNA Percent.

Grade Tail DNA Percent Damage Degree

Class 0 < 5% No damage

Class 1 5-20% Low damage

Class 2 20-40% Moderate damage

Class 3 40-95% High damage

Class 4 > 95% Extreme damage

Example of results:

Figure 2. Hela cells were untreated (left) or treated (right) with UV for 15 minutes before performing Comet Assay (alkaline

electrophoresis conditions, 21 V for 15 minutes).This data is for reference only.

FAQ

1. How to handle the tissue samples:

Digest the tissue into a single-cell suspension using methods from the references, like trypsin, collagenase, EDTA, etc., and then

processed as suspended cells.

2. How to optimize the staining result:

Lysis cells overnight at 4℃(This can also be used as a pause point for this experiment, and it will not affect the results).
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Recommended Products

Disclaimer

The reagent is only used in the field of scientific research, not suitable for clinical diagnosis or other purposes.

Catalog No. Product Name

KTA0002 Annexin V-AbFluor™ 488/PI Apoptosis Detection kit

KTA1101 Apoptosis DNA Ladder Extraction Kit With Spin Column

KTA2010 One-step TUNELApoptosis Assay Kit (Green Fluorescence)

KTA2011 One-step TUNELApoptosis Assay Kit (Red Fluorescence)
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