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ATCC overview

 Founded in 1925, ATCC is a non-profit organization with HQ in Manassas, 
VA, and an R&D & Services center in Gaithersburg, MD 

 Worldwide brand name and quality recognition

 World’s premiere biological materials resource and standards development 
organization

• 4,000 cell lines

• 70,000 microbes

 ATCC collaborates with and supports the scientific community with industry-
standard and innovative biological solutions

• Growing portfolio of products and services

• Sales and distribution over 140 countries, 15 International distributors

 Talented team of 475+ employees; > one third with advanced degrees

 Multiple accreditations including ISO 9001 and ISO 17025
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Background on mycoplasma 

 Bacteria

 Class Mollicutes

 Each species lacks a cell wall but has a simple plasma 
membrane

 Small size (0.15-0.30 µm)

 Small genome

 Requires the presence of cholesterol, amino acids, fatty 
acids, vitamins, and other catabolites to survive
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Mycoplasma infection is associated with disease and cell culture 
contamination

 Mycoplasma are common to the human respiratory and urogenital 
tracts. Pathogenic mycoplasma examples include: 

• Mycoplasma pneumoniae, which causes atypical pneumonia

• Mycoplasma genitalium, which is linked to pelvic inflammatory 
disease

 Over 190 mycoplasma species are known, but only eight are 
responsible for ~95% of cell culture contamination events.

• Mycoplasma arginini

• Mycoplasma fermentans

• Mycoplasma hominis

• Mycoplasma hyorhinis

• Mycoplasma orale

• Mycoplasma pirum

• Mycoplasma salivarium

• Acholeplasma laidlawii
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(A) Normal hamster lungs and (B-D) 
progression of M. fermentans infection in 

hamster lungs. Image courtesy of A. Yáñez.



Impact of mycoplasma contamination on scientific research

Contamination results in a number of 
deleterious effects

 Chromosomal aberrations

 Disruption of nucleic acid synthesis

 Changes in membrane antigenicity

 Inhibition of cell proliferation and metabolism

 Decreased transfection rates

 Changes in gene expression profiles

 Affects virus production

 Cell death
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Vero cells infected with M. hyorhinis Uninfected Vero cells 



Impact of mycoplasma contamination on cell-derived 
biopharmaceuticals

Mycoplasma contamination of cell lines used in the production of biopharmaceuticals poses a major 
safety and economic risk!

Review:  Armstrong SE, et al. The scope of mycoplasma contamination within the biopharmaceutical industry. Biologicals. 38(2):211-3, 2010. 7
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Historical overview of mycoplasma contamination

 1956: Researchers at Johns Hopkins reported mycoplasma 
contamination of HeLa cells used in their lab

 1990s: The US Food and Drug Administration tested over 
20,000 cell cultures and found that 15% were 
contaminated with mycoplasma

 1991: Researchers from Argentina found that 70% of the 
200 samples tested were contaminated

 2002: Deutsche Sammlung von Mikroorganismen und 
Zellkulturen (DSMZ) in Germany found that 28% of the 440 
cell lines tested (mostly leukemialymphoma) were 
contaminated

References:
Robinson LB, Wichelhausen RH. Contamination of human cell cultures by pleuropneumonialike organisms. Science 124(3232): 1147–1148, 1956.
Rottem S, Barile MF. Beware of mycoplasmas. Trends Biotechnol 11(4): 143–151, 1993.
Coronato S, Coto CE. Prevalence of Mycoplasma orale as a contaminant of cell cultures in Argentina. Rev Argent Microbiol 23(3):166–171, 1991.
Drexler HG, Uphoff CC. Mycoplasma contamination of cell cultures: Incidence, sources, effects, detection, elimination, prevention. Cytotechnology 39(2): 75–90, 2002.
Image source:  Corning and ATCC: Understanding and Managing Cell Culture Contamination.
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Historical findings highlight the need for mycoplasma testing

Mycoplasma-free                   Mycoplasma-infected

3T6 cells 



2015: Analysis of public sequence data highlights 
mycoplasma contamination 
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 This study identified the presence of 
mycoplasma in public datasets

 Their analysis of next-generation sequencing 
data in the public domain identified that 884 of 
the 9395 samples examined (11%) contained 
mycoplasma-specific reads

 Representative data from the report (right) 
illustrates publications from high-impact 
journals that used mycoplasma-contaminated 
datasets



Sources of mycoplasma contamination

How do you get mycoplasma contamination in the lab?

Personnel and equipment

 Poor culturing practices

 Dust and aerosols

Cross contamination

 Aerosol dispersion of contaminated cell cultures

 Broken or faulty laminar flow

Culture reagents

 Sera, media, and reagents
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Adult male chicken red blood cells infected 
with M. gallisepticum
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Use proper aseptic techniques and practices

 Wear personal protective equipment (PPE)

 Work in a vertical laminar flow hood

Quarantine new cell lines of any origin

Use antibiotics responsibly 

 Avoid the indiscriminate use of antibiotics

Employ good cell banking practices

 Only work with one cell line at a time

 Ensure all media, sera, and reagents are obtained from 
mycoplasma-free sources

How to protect cell cultures from mycoplasma contamination: 
Prevention methods



How to protect cell cultures from mycoplasma contamination: 
Routine testing methods

Why is routine testing is important?

Mycoplasma contamination is not easily detected

 Does not cause media turbidity

 Does not alter the pH of the media

 Few metabolic byproducts

 Cannot be detected by microscopy

Common testing methods

 Direct agar culture

 Indirect Hoechst DNA staining

 PCR-based testing
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Direct agar culture
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Advantages

 Considered the “gold standard” for testing

 Easy to perform

 Detects viable cells

 Meets FDA Points to Consider

Disadvantages

 Time intensive

 Laborious

 Not all mycoplasma are culturable in vitro

 May require expert interpretation

 Requires selective media



Indirect Hoechst DNA staining
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Advantages

 Easy to perform

 Rapid analysis

 Cost effective

Disadvantages

 Interpreting results can be challenging

 Stains all nucleic acids, so you cannot differentiate between:

• Eukaryotes vs. prokaryotes

• Mycoplasma vs. other bacteria



PCR-based methods
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Advantages

 Easy to perform

 Reproducible

 High sensitivity and specificity

 Efficient

 Cost effective

Disadvantages

 Cannot distinguish viable and non-viable cells

 Requires primers that are broad enough to amplify different 
mycoplasma, but specific enough to not amplify other bacterial 
contaminants

 Requires optimization



ATCC products and services

Direct and indirect culture (bundled service)

 Direct culture – Uses both broth and agar

 Indirect culture – Hoechst DNA stain

PCR-based testing service – New!

 Sample spotting on FTA paper and mycoplasma detection by 
using the ATCC Universal Mycoplasma Detection Kit

ATCC Universal Mycoplasma Detection Kit

 A PCR-based assay that can be purchased and run in the 
researcher’s laboratory

16Check out these services by clicking here!

https://www.atcc.org/Services/Testing_Services/Mycoplasma_Testing.aspx


Direct and indirect culture (bundled service)
ATCC® 119-X™
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 Meets FDA Points to Consider requirements

 Schedule a test through our customer support team

 Submit a live cell culture flask for testing

 Results obtained within 4 to 5 weeks



Direct and indirect culture sample reports
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 ISO/IEC 17025:2005 certified

 Uses the ATCC Universal Mycoplasma Detection Kit

 Results obtained within 3 to 5 business days

FTA paper contains chemicals that lyse cells on 
contact, tightly binds and protects DNA from 
degradation, and prevents bacterial growth. 

FTA cards provide for easy sample handling and 
shipping. 
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PCR-based mycoplasma testing service (FTA paper)
ATCC® 136-XV™



PCR-based mycoplasma testing service (FTA paper)
ATCC® 136-XV™

Place your order for the service to receive 
an FTA Kit with a unique barcode

Spot your cells onto the FTA card 
following sample preparation instructions 
and fill out your contact information

Mail the dried sample card to ATCC in the 
provided envelope

Receive an email notification once your 
sample is received and is in processing

Receive your testing results by email

1

2

3

4

5
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Mycoplasma PCR sample report

ATCC  Proprietary and Confidential

 Order information with FTA barcode number

 Test results with analysis

 Expert review and signatures
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ATCC Universal Mycoplasma Detection Kit
ATCC® 30-1012K™
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Detects over 60 species of Mycoplasma, 
Acholeplasma, Spiroplasma, and Ureaplasma

All components for the PCR reaction are 
provided and optimized for amplification



The ATCC Universal Mycoplasma Detection Kit demonstrates 
high sensitivity
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Benefits of using ATCC’s mycoplasma detection services

ATCC  Proprietary and Confidential

 ATCC has been providing the mycoplasma 
detection kit since 2010

 ATCC has multiple years of experience 
performing direct & indirect mycoplasma 
testing

 Before distribution, ATCC confirms that all 
cultures are mycoplasma-free using our direct, 
indirect, and PCR-based methods

 Accredited service ISO/IEC 17025:2005

 The ATCC website summarizes the advantages 
of both the direct/indirect culture testing 
service and the PCR-based mycoplasma 
detection service
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Eradicating mycoplasma contamination

Historical mycoplasma recommendations from ATCC
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Eradicating mycoplasma contamination
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Cell culture

• Destroy contaminated cell cultures

• Antibiotic therapy

• Acquire fresh cells

Media

• Destroy contaminated media

• Use media guaranteed to be mycoplasma-free

• Sterilize media via filtration or UV irradiation

Laboratory

• Disinfect all laboratory surfaces and equipment (e.g., biosafety 
cabinets, incubator, water bath, laboratory bench)



Antibiotics and mycoplasma

When cell cultures are too valuable or difficult to replace, 
there are chemical agents that can be used to eliminate 
mycoplasma infection. 

 Tetracycline and macrolide antibiotics can remove 
mycoplasma from cell culture

• BM-Cyclin, a combination of tiamulin and 
minocycline, inhibits bacterial protein synthesis

• Plasmocin™ contains bactericidal components that 
affect protein synthesis & DNA replication

 If you must use antibiotics, a recommended workflow* 
is illustrated to the right

* Derived from: Cytotechnology 39(2):75-90, 2002. 27
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Conclusions

 Mycoplasma contamination affects roughly 15-35% of 
continuous cell cultures, resulting in deleterious effects

 The best practices for avoiding contamination and 
preventing the spread of existing contamination include:

• keeping a documented history of your cell line

• following cell culture best practices

• routine testing

 Eliminating mycoplasma-infected cultures in the lab should 
occur quickly and is the best way to prevent contamination

 Direct, indirect, and PCR-based mycoplasma testing 
methods are available to ensure your cultures are 
mycoplasma free

 ATCC offers a variety of mycoplasma testing services, 
including a new rapid PCR-based test using FTA paper!
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Disclaimer

© 2018 American Type Culture Collection. The ATCC 
trademark and trade name, and any other trademarks 
listed in this publication are trademarks owned by the 
American Type Culture Collection unless indicated 
otherwise. Plasmocin™ is a trademark of InvivoGen.
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Q&A

Questions & Answers


