
Comet Assay
Single Cell Gel Electrophoresis (Comet) Assay
A sensitive assay for the detection of DNA damage at the level of the individual eukaryotic cell, 
this assay is used to evaluate the genotoxic potential of industrial chemicals, agrochemicals, 
and pharmaceuticals. It serves as an important tool in early drug development, as both a 
mechanistic and genotoxic predictor. The Comet Assay can be used at all stages of your drug or 

product development, in both in vivo and in vitro test systems, and from early drug discovery through preclinical 
development and into Phase III trials.

Comet Assay Technique
This assay employs a technique that evaluates the genotoxic potential of a test compound  
to induce DNA damage in individual cells. The damage is represented by an increase in DNA 
fragments that have migrated out of the nucleus of the cell. This approach displays the 
DNA damage as a characteristic streak similar to the tail of a comet. The DNA damage is 
measured as DNA single strand breaks, double strand breaks, strand breaks induced by 
alkali-labile sites, DNA adducts, oxidative damage and cross-linking agents. The length and 
fragment content of the comet tail is directly proportional to the amount of DNA damage. 

The In Vitro Comet Assay 
The In Vitro Comet Assay allows you to assess whether a test compound is causing DNA 
damage prior to scaling up production and going through additional toxicology testing. 
This fast, simple test can be used early in the process to accelerate the development 
cycle. It requires only a small amount of test article, and the screening assay can be 
used with a number of test systems, including HPBL, CHO cells, and TK6 cells.

The In Vivo Comet Assay
The In Vivo Comet Assay is a secondary GLP Assay that can be used to provide more 
detailed information when a positive test result is obtained during the standard 
GLP regulatory battery of genetic toxicology tests. It allows you to perform genetic 
toxicology testing at the organ tissue level across a wide range of organ types. This 
assay was recently approved as OECD TG 489 and is included in many regulations, 
including REACH for chemicals in Europe and ICH S2(R1) guidance for pharmaceuticals. 
It can also be combined with a micronucleus assay and integrated into repeat-dose toxicity 
studies. This assay can be performed on tissue from both mice and rats and has been validated 
with the following tissues types: liver, blood, bone marrow for mice, blood, liver, kidney, spleen, 
glandular stomach, duodenum, jejunum, and bone marrow for rats.

Why Perform the Comet Assay
1. Genotoxicity mechanism
2. Mechanism of action
3. Predictive of genotoxicity
4. Could be an alternative to in vitro clastogenicity assays
5. Could be used as a test for early drug candidate selection
6. Clinical trial (if a DNA damaging drug is going through clinical trial  
    – patient blood monitoring)
7. Could be used for screening of DNA damage repair inhibitors

Features:
• Important follow 

up to in vitro 
assay positive 
results

• Can be added on 
to Rodent Toxicity 
Studies

• Our large and 
robust historical 
database of 
OECD-approved 
designs with 
numerous tissues
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Contact your sales representative or visit bioreliance.com to discuss 
integrating the mobile comet assay into your genotoxicity testing portfolio.

Mobile Comet Assay
The In Vivo Mammalian Alkaline Single Cell Gel Electrophoresis Assay, also known as the Comet Assay is an 
important tool in your genotoxicity testing portfolio. This assay measures DNA Damage in individual cells (as an 
indication of potential genotoxicity), and therefore can be utilized to provide more detailed information when a 
positive test result is obtained during the standard GLP regulatory battery of genetic toxicology tests.

In standard ICH and OECD compliant designs, acute dosing is administered over 3-4 days. In addition, 
ICH allows for the Comet Assay to be added to the end of longer-term studies. Regardless 
of design, tissues are extracted and must be immediately embedded in agarose 
on slides to maintain cell integrity. The DNA from the tissue is then 

electrophoresed resulting in structures that resemble comets. The level of DNA 
damage is directly correlated to the length and the amount of fragmented DNA that 
migrates outside the cell nucleus (this is referred to as the Comet tail). 

The Comet assay can be added on to any rodent study (e.g. 28-day repeat-dose 
study or 90-day toxicity test) and processed as a genetox endpoint.

The Challenge

Freshly-excised tissue samples must be processed immediately. Stability is a 
concern, and the sensitivity of the Comet Assay decreases if samples are shipped 
frozen. The Comet Assay requires both expertise and a robust historical control 
database to perform the assay to regulatory standards. In addition, many studies 
require uncommon dosing procedures, such as inhalation dosing, and the proper 
laboratory and equipment to perform them.

The Solution

Our solution provides all the necessary supplies and equipment as a mobile processing 
lab. Although the expertise required is broad, the solution is simple: once slides are 
prepared by our expert staff, they are shipped back to us in our specially-designed container 
and scored in our GLP lab. We have performed numerous Mobile Comet studies throughout the world 

(including from inhalation studies). In addition, we have the largest historical database for the Comet Assay and 
were integral in the adoption of this assay as an OECD guideline (OECD TG 489).

Benefits:

• Maintains Assay 
Sensitivity

• Stable Tissue 
Processing

• Global Service

• Easily add to any 
rodent toxicity 
study
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