
Introduction
CellCheck™ is a comprehensive cell line authentication 
service that combines interspecies and intraspecies testing 
to verify the identity of a human cell line.

Testing for interspecies contamination is performed by 
multiplex PCR and identifies DNA from the species of cell 
lines that are most commonly used in biomedical research. 
Human cell lines are routinely tested for the presence of 
contamination with cell lines derived from the following 
species:
• Mus musculus (laboratory mouse)
• Rattus norvegicus (laboratory rat)
• Cricetulus griseus (Chinese hamster)
•  Chlorocebus pygerythrus formerly Cercopithecus aethiops 

(African green monkey)

Screening for additional animal cell lines that are less 
commonly used can also be requested and include the 
following species:
• Sus scrofa (pig)
• Oryctolagus cuniculus (laboratory rabbit)
• Canis familiaris (dog)
• Felis catus (cat)

Testing for intraspecies contamination and/or 
misidentification of a human cell line is performed by short 
tandem repeat (STR) analysis using either the Promega 
CELL ID™ System (8 STR markers + amelogenin) or 
the Promega PowerPlex® 16 System (15 STR markers + 
amelogenin) and is used to verify that the genetic profile of 
the sample matches the known profile of the cell line.

Short tandem repeats, also known as microsatellites or 
simple sequence repeats, are repeating segments of 
DNA that are 2–6 base pairs in length and have a diverse 
number of repeats at a single locus. This diversity of alleles 
at a single locus makes generation of a unique genetic 
profile possible by combining analysis of a number of 
marker loci. For example, analysis of 8 markers provides a 
genetic profile with a random match probability of 2 x 109 
and has been determined to be the minimum number of 
markers needed to establish a genetic profile for human 
cell line authentication.1,2 In addition to testing STR loci, the 
amelogenin marker found on the X and Y chromosomes is 
used for gender determination.

To generate the STR genetic profile and determine gender, 
PCR is performed on the sample followed by analysis 
using capillary electrophoresis with the Applied Biosystems 
3130 Genetic Analyzer. This allows detection of the various 
fluorescently labeled products and precise determination of 
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product size to enable differentiation of the STR alleles at 
each locus. Below is a table of the STR loci amplified by the 
two different Promega kits.

Once the STR genetic profile testing is completed for the 
sample, this profile is then compared to the publicly available 
reference profile of the cell line to determine if the sample 
profile is consistent with the reference profile. If a reference 
profile has not been established for a cell line, the sample 
profile is compared to the profiles found in the DSMZ online 
STR matching analysis database to determine if the sample 
has a unique profile or is a match to an established profile. 

A report containing the species testing results, the sample’s 
STR genetic profile, the cell line reference profile and a data 
summary of the comparison results is then sent electronically 
to the client. 

Prevalence of Cell Line Contamination
Contamination/misidentification of human cell lines is reported 
to be 18%–36% in the literature.3–5 IDEXX BioResearch has 
tested thousands of human cell line samples and we have 
completed an in-house retrospective study determining 
the rate of misidentification/contamination in human cell 
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Table 1. Marker loci used for generating genetic profile, which are 
then used for intraspecies contamination determination.

STR loci CellCheck™ (9) CellCheck™ (16)

CSF1PO • •

D13S317 • •

D16S539 • •

D5S818 • •

D7S820 • •

TH01 • •

TPOX • •

vWA • •

D18S51 •

D21S11 •

D3S1358 •

D8S1179 •

FGA •

Penta D •

Penta E •

Sex determination

Amelogenin • •



lines submitted to our laboratory in 2012. We found a 23% 
prevalence of cell line contamination/misidentification 
of human cell lines originating from academic institutions. 
This means 1 out of every 5 cell lines used in academic 
research is not the correct cell line.

We also found a 3% incidence in species cross-
contamination in human cell lines. Cells from common 
laboratory rodents were the contaminant species most often 
identified. The laboratory mouse is by far the most common 
contaminant species and accounts for three-fourths of the 
species cross-contamination seen in human cell lines. The 
laboratory rat is the second most common contaminant 
and accounts for 14% of the species cross-contamination 
seen in human cell lines. Chinese hamster accounts for 
approximately 6% species cross-contamination. Other 
species were not routinely found on screening but may 
be of concern in research laboratories working with other 
species cell lines and human cell lines. Interestingly, several 
researchers were completely unaware that others in the 
laboratory were working with rodent species origin cell lines 
until cross-contamination of their cell line was identified. This 
prompted further investigation of what was being worked 
with in the laboratory and the identification of routine rodent 
cell line usage.

The continued prevalence of cell line contamination, as 
evidenced by both rodent species cross-contamination 
and the continued high rate of intraspecies contamination 
by another human cell line, clearly demonstrates that 
cell culture contamination rates are not declining. These 
high rates of contamination highlight the need for 
implementation of a routine cell line authentication 
monitoring program for laboratories using human  
cell lines.

When to Test
New guidelines indicate that cell lines should be tested 
frequently to verify identity, but what does this mean? As 
most monitoring programs are in their infancy, guidelines 
on when to test and how often to monitor have yet to be 
established, but the following recommendations offer a 
starting place:

•  Authenticate cell lines at the beginning and the end of  
a study.

•  Authenticate frozen materials stored for future use.
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•  If a cell line is in continuous use, consider quarterly to 
semiannual testing to ensure you are still working with the 
correct material.

•  Consider more frequent testing for experiments in which 
cell line growth is reduced (for example, cell cultures 
treated with therapeutic agents and cells grown in 
media in which factors critical for growth are removed). 
These compromised cultures are highly susceptible to 
contamination.3 Primary cell cultures and cell cultures with 
reduced growth rates are more susceptible to overgrowth 
by contaminating cells because of the extremely low 
number of cells that are capable of contamination.

Human Tissue Genetic Profiles
STR profiling is a useful quality-control procedure for any 
human cellular research material. Establishing the initial 
STR profile is like establishing an internal bar code for the 
materials. After an initial profile is determined, the research 
materials can subsequently be retested and compared back 
to the original profile to verify the correct material is being 
utilized. STR profiling is useful in tumor banks, primary cell 
culture isolation and any research study working with human 
cellular material. We recommend establishing a baseline 
STR profile on all human origin cellular research 
material.
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