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INTRODUCTION: THE PROBLEM DETECTION OF INTRA-SPECIES 
CROSS CONTAMINATION AND CELL 

LINE AUTHENTICATION When a new cell line is established or 

acquired.

As a quality control step before beginning 

a new series of experiments.

When cell line performance is 

inconsistent or results are unexpected.

To establish a genetic profile for a new or 

unique mouse, rat, or human cell line.

Misidentification and cross-contamination 

of cell lines is widespread.

15-30% of all cell lines are thought to be 

misidentified.1,2

>33% of all cell lines have inter- or intra-

species cross-contamination.2,3

NIH NOT-OD-08-017 discusses the need for 

cell authentication for studies proposed in 

grant applications.4

Journals are considering requiring 

authentication of cell lines prior to 

publication.5, 6

Strategy for determining a genetic profile for human cell 
lines.  Nine human short tandem repeat (STR) loci are amplified 
with the PowerPlex 1.2 System (Promega, Madison, WI) and 
amplicons are detected with an ABI 3100 or 3130xl Genetic 
Analyzer (ABI, St. Louis, MO). GeneMapper v.4 software (ABI) is 
used to identify the alleles present for each STR locus in order to 
generate a genetic profile.

WHEN TO TEST?

CELL LINE TESTING STRATEGY

RADIL TESTING DATA

To date, 195 human, mouse or rat cell lines 
have been evaluated.  Of those tested 33% 
had no known existing genetic profile to 
use for comparison.

Results for remaining 128 samples:

Incorrect genetic profile – 16%

Genetic instability – 2.5%

Known contaminated cell lines – 2%

Intra-species contamination – 2%

Misidentified and wrong species - 3%
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Additional information about this testing strategy can 
be found under CellCheck at www.radil.missouri.edu.

DETECTION OF INTER-SPECIES 
CROSS CONTAMINATION

Figure 1. Multiplex PCR-based assay for inter-species  
contamination and detection.

Lane 1:  Human sample with Mycoplasma contamination.
Lane 2:  Human sample with Mycoplasma and Chinese Hamster  

gDNA contamination.
Lane 3:  No template (negative) control.
Lane 4:  Positive control. gDNA from all 5 mammalian species 

and Mycoplasma.

Sensitivity: as little as 1-5% cross-contaminating DNA 
can be detected.

RADIL CellCheckTM testing is also available for pig, rabbit,
and dog.

*Reported alleles for 3 HeLa cell lines distributed by ATCC 
(http://www.atcc.org/common/cultures/str.cfm).

The unknown HeLa sample analyzed here was determined 
to be CCL2.2 based on the STR genetic profile.

Table 1. STR Analysis for a Human HeLa Cell Line

The identity of Sample 1 was unclear and contamination with HeLa
cells was suspected.  Based on the results of  the STR analysis, it 
was determined that the genetic profile of Sample 1 was identical to 
cell line 212.  The presence of  multiple alleles (>2 per marker) 
suggests possible intra-species contamination.  Comparison of the 
genetic profile of Sample 1 with both the profiles for cell line 212 and 
HeLa is consistent with the expected profile that would be seen if 
Sample 1 contained a mix of 212 and HeLa DNA.

Marker
212 886 HeLa Sample 1

AMEL X X X X

CSF1PO 12, 13 9, 10 9, 10 9, 10, 12, 13

D13S317 12 13.5, 14.5 12, 13.5 12, 13.5

D16S539 8, 9 9, 10 9, 10 8, 9, 10

D5S818 12 12 11, 12 11, 12

D7S820 10 8, 12 8, 12 8, 10, 12

TH01 8 7 7 7, 8

TPOX 10, 11 8 8, 12 8, 10, 11, 12

vWA 15, 16 16, 18 16, 18 15, 16, 18

Table 2.  Authentication / Intra-species Contamination Detection
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Cell line authentication testing prevents 
erroneous results, wasted time and 
resources, and satisfies NIH and journal 
guidelines.

Cell line authentication/cross-

contamination  testing through RADIL.

Testing is cost effective.

Fast Turnaround: results in 5 business 

days or less.

Results available electronically.

Free consultation with experienced 

scientists. 

Samples sent for CellCheckTM can also be 

used for additional pathogen testing by 

RADIL IMPACT panels. 

THE SOLUTION: CELLCHECKTM

Figure 1.  Detection of inter-species contamination.

Locus Name Alleles 
Detected

HeLa

Expected 
Alleles*
CRL-13 CCL-2 CCL-2.2

Amelogenin X X X X

D16S539 9,10 9,10 9,10 9,10

D7S820 8,12 8,12 8,12 8,12

D13S317 13.3 12, 13.3 12,13.3 13.3

D5S818 11,12 11,12 11,12 11,12

CSF1PO 9,10 10 9,10 9,10

TPOX 8,12 8,12 8,12 8,12

TH01 7 7 7 7

vWA 16,18 16,18 16,18 16,18

Lane 1 Lane 2 Lane 3 Lane 4

BTNPH09-PH-RADIL_Cellcheck.indd   8 11/18/09   1:17:44 PM


