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A B S T R A C T

The Centers for Disease Control and Prevention, Arbovirus Reference Collection (ARC) contains viral isolates
from both environmental and human sources that are maintained in the laboratory through passage in suckling
mouse brain and/or vertebrate and invertebrate cell culture. There has been increased concern regarding the
effect of mycoplasma contamination on virus growth and its impact on research and phenotypic analysis.
Therefore, quality control testing of virus preparations has become a routine part of the ARC quality assurance
program. We compared the performance of three kits - the PCR Mycoplasma Detection Kit (ABM), the VenorGem
Mycoplasma Detection Kit (Sigma), and the MycoAlert Mycoplasma Detection Kit (Lonza) - against a reference
mycoplasma detection assay from the American Tissue Culture Collection (ATCC) using 744 virus preparations
in the ARC, representing 721 unique viruses comprising twelve families and unclassified viruses. We found the
ABM kit had the highest sensitivity and specificity, followed by the Sigma kit and Lonza kit, when compared to
the ATCC kit. An increase in false positives was observed for the Lonza kit for preparations recently passaged in
suckling mouse. Our data supports previously reported observations; that once introduced a specific species of
mycoplasma is maintained within a lab.

1. Introduction

The Centers for Disease Controland Prevention (CDC), Division of
Vector-Borne Diseases (DVBD), Arboviral Diseases Branch (ADB)
Arbovirus Reference Collection (ARC) is a key element of DVBD’s ac-
tivities as a World Health Organization (WHO) Collaborating Center.
The ARC was established in 1958 in Atlanta, Georgia, and was relocated
to what is now the DVBD in Fort Collins, Colorado, in 1973. The ARC
contains arboviruses isolated from environmental, animal, and human
sources dating back to the 1920s. The ARC also contains clonal re-
combinant viruses developed by researchers. Virus stocks are main-
tained by passage in suckling mouse brain (SMB) and/or vertebrate and
invertebrate cell culture.

Mycoplasma are small self-replicating organisms belonging to the
class Mollicutes. A contaminated eukaryotic cell line can contain 106-
108 organisms/ml (Drexler and Uphoff, 2002). The most common cell
culture contaminants are Acholeplasma laidlawii, Mycoplasma arginini,
M. fermentans,M. hyorhinis andM. orale. Fetal bovine serum (FBS) is the
primary source of M. arginini and A. laidlawii contamination (Nikfarjam
and Farzaneh, 2012). From the 1960s to 1970s, 25%–40% of FBS used
in cell culture was contaminated with mycoplasma (Barile et al., 1973).

Laboratory personnel are the primary source of M. orale and M. fer-
mentans contamination. Historically, these contaminants were in-
troduced as a result of mouth pipetting. M. hyorhinis is introduced from
porcine derived Trypsin. Contaminated cell lines are estimated to make
up 5–30% of the total population of cell lines in use today (Nikfarjam
and Farzaneh, 2012).

In recent years there has been increased concern regarding the ef-
fect of mycoplasma contamination on virus growth and its impact on
research and phenotypic analysis. Viruses contaminated with myco-
plasma may show no observable effects or their growth may be altered.
Contaminated cell lines can exhibit cytopathic effects (CPE), making it
difficult to determine if the CPE is being caused by the contaminant or
the viral infection. Both enhanced and inhibited virus growth have been
reported when using contaminated cell lines for virus replication
(Chernov et al., 2014; Hargreaves and Leach, 1970; Lidsky et al., 2009;
Netto et al., 2014). If the virus preparation is contaminated with my-
coplasma, the mycoplasma is maintained along with the virus during
passage. The impact of contamination on research is difficult to predict
but using virus or cell lines which have been shown to contain a my-
coplasma contaminant may lead to questionable results. As a result of
the increased concern for mycoplasma contamination, quality control
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abm’s Mycoplasma PCR Detection Kit (Cat. No. G238) demonstrates higher true positive rates and lower 
false positive rates than two other leading competitors, and performs on par with ATCC’s kit for 6X 
lower cost.  Data adapted from the Division of Vector-Borne Disease, Centers for Disease Control and 
Prevention, Fort Collins, CO, United States (Russell et al., 2020).

Top quality, 20% of major competitor’s price!
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