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Comet Assay
The Comet assay, also known as single cell gel electrophoresis, is a sensitive technique 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 a mechanistic and genotoxic predictor. 
The Comet assay can be used at all stages of development, in both in vivo and in vitro test 
systems, from early drug discovery, through preclinical development and into Phase III trials.

Comet Assay Technique 
The Comet assay is 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 new 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. 

Why Perform 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

The In Vitro Comet Assay 
The In Vitro Comet Assay provides a means 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. Requiring only 
a small amount of test article, the screening assay can be used with a number of test systems, 
including HPBL, CHO cells, 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 in the standard GLP regulatory battery of 
genetic toxicology tests. It is the only secondary GLP assay that can perform genetic toxicology 
testing at the organ tissue level across a range of organ types. This assay is included in the ICH 
S2(R1) guidance for pharmaceuticals and 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: liver, blood, bone marrow for 
mouse; blood, liver, kidney, spleen, glandular stomach, duodenum, jejunum, bone marrow for rat.

BioReliance is one of 5 lead 

laboratories in the JaCVAM  

In Vivo Comet Validation

Some advantages of 

BioReliance’s Comet Assays:

•  Very sensitive and specific 

detection of DNA damage at 

the cell level 

•  Requires small amount of cells

•  Reliable
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Micronucleus Assay
Efficacy and safety are two essential elements to be evaluated before a product enters the market. 
Safety evaluation of many healthcare related products, such as pharmaceuticals, biopharmaceuticals, 
medical devices or pesticides, may also include assessment of their genotoxic potential.

Detection of chromosome damage is an important tool used for prioritizing compounds early in 
the drug development process. One of the assays that is capable of determining this damage is the 
Micronucleus assay, which detects small, extra nuclei in the cell cytoplasm that represent chromo-
some fragments or whole chromosomes excluded from nuclei at the cell division. The micronucleus 
assay demonstrates high concordance with chromosome aberration analysis, but it is executed more 
rapidly and requires less technical expertise. These characteristics have led to its widespread use as an 
efficient and relatively simple method to screen drug candidates and other test articles for clastogenic 
and aneugenic potential. 

Traditionally micronuclei have been evaluated by a manual scoring method. After extensive testing 
and evaluation, BioReliance can now evaluate micronuclei through a flow cytometric method, a major 
breakthrough in genetic toxicology testing. Flow cytometric analysis adds the benefits of automated 
scoring, rapid frequency in measurements, while simultaneously acquiring cell cycle information and 
two indices of cytotoxicity: relative survival and membrane integrity.

GLP versions of the In Vitro Micronucleus Assay have been validated and fully comply with OECD 
guideline 487 that was finalized in July of 2010. In Vivo versions are also available that comply with 
OECD guideline 474. 

In November of 2011, a new guideline for pharmaceuticals, ICH S2(R1) was accepted and the micronu-
cleus assay is now included in all options for regulatory submission. ICH S2 has two options. In Option 
1 the In Vitro Micronucleus Assay has been added as an additional cytogenetic test for chromosomal 
damage. Option 1 also adds an In Vivo Micronucleus Assay. Option 2 calls for an in vivo assessment of 
genotoxicity with two tissues. The assays suggested in Option 2 are an In Vivo Micronucleus Assay and 
an In Vivo Comet Assay. In addition this revision calls for in vivo gene tox to be integrated into repeat 
dose toxicology studies, offering the In Vivo Micronucleus and In Vivo Comet as suggested assays.

For available assays, including predictive screening assays, please consult the table below:

Assay 
OECD Guideline Assay Option

Category Name

Predictive Screening
In Vitro Micronucleus N/A CHO Cells or HPBL

In Vivo Micronucleus N/A Bone Marrow

In Vitro Comet N/A HPBL, CHO, TK6

In Vitro Cytogenetics In Vitro Micronucleus 487
CHO Cells or HPBL 

Microscopic or Flow Cytometric Scoring

An in vivo assessment of 
genotoxicity

In Vivo Micronucleus Assay 474
Mouse or Rat (Blood or Bone Marrow) with 
Microscopic Analysis (available with Flow 
Analysis and/or Repeat-Dose)

In Vivo Comet Assay N/A Any tissue

Combined In Vivo Micronucleus 
and Comet Assay N/A

Mouse or Rat 
 
Blood or Bone Marrow for Micronucleus, Any 
tissue for Comet

* For ordering information and guidance please contact us. 
** Please inquire for options including species and organs

Advantages of the Flow 
Cytometric MN Assay

•  Automated 
 – Reduce labor 

•  Higher Throughput 
 – Reduce analysis time

•  Improved Sensitivity 
 – More accurate detection

•  Quantifiable Results 
 – More Objectivity

•  Can be integrated with 
general tox studies 

 – Improved efficiency 
 – Consistent reporting 
 – Simplified FDA submissions

• Reduces animal usage


