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Cell culture contaminants 
 
 
Cell culture contaminants can be divided into two 
main categories, chemical contaminants such as 
impurities in media, sera, and water, endotoxins, 
plasticizers, and detergents, and biological 
contaminants such as bacteria, molds, yeasts, 
viruses, mycoplasma, as well as cross 
contamination by other cell lines. While it is 
impossible to eliminate contamination entirely, it 
is possible to reduce its frequency and 
seriousness by gaining a thorough understanding 
of their sources and by following good aseptic 
technique.  
 
This section provides an overview of major 
types of biological contamination: 
 
1. Bacterial Contamination 
Bacteria are a large and ubiquitous group of 
unicellular microorganisms.  They are typically a 
few micrometers in diameters, and can have a 
variety of shapes, ranging from spheres to rods 
and spirals.  Because of their ubiquity, size, and 
fast growth rates, bacteria, along with yeasts and 
molds, are the most commonly encountered 
biological contaminants in cell culture. 
Detecting Bacterial Contamination 
 
Bacterial contamination is easily detected by 
visual inspection of the culture within a few days 
of it becoming infected;  
 
Infected cultures usually appear cloudy (i.e., 
turbid), sometimes with a thin film on the surface. 
Sudden drops in the pH of the culture medium is 
also frequently encountered. 
 
Under a low-power microscope, the bacteria 
appear as tiny, moving granules between the 
cells, and observation under a high-power 
microscope can resolve the shapes of individual 
bacteria. 

 
 The simulated images below show an adherent 
293 cell culture contaminated with E. coli. 
 

 
 
Figure 1:  Simulated phase contrast images of 
adherent 293 cells contaminated with E. coli.  The 
spaces between the adherent cells show tiny, 
shimmering granules under low power microscopy, but 
the individual bacteria are not easily distinguishable 
(panel A).  Further magnification of the area enclosed 
by the black square resolves the individual E. coli 
cells, which are typically rod-shaped and are about 2 
µm long and 0.5 µm in diameter.  Each side of the 
black square in panel A is 100 µm. 
 
2. Mold & Virus Contamination 
 
Mold Contamination 
Molds are eukaryotic microorganisms in the 
kingdom of Fungi that grow as multicellular 
filaments called hyphae.  A connected network of 
these multicellular filaments contain genetically 
identical nuclei, and are referred to as a colony 
or mycelium.   
 
Similar to yeast contamination, the pH of the 
culture remains stable in the initial stages of 
contamination, then rapidly increases as the 
culture become more heavily infected and 
becomes turbid.  Under microscopy, the 
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mycelia usually appear as thin, wisp-like 
filaments, and sometimes as denser clumps of 
spores.  Spores of many mold species can 
survive extremely harsh and inhospitable 
environments in their dormant stage, only to 
become activated when they encounter suitable 
growth conditions. 
 
Virus Contamination 
Viruses are microscopic infectious agents that 
take over the host cells machinery to reproduce.  
Their extremely small size makes them very 
difficult to detect in culture, and to remove them 
from reagents used in cell culture laboratories.  
Because most viruses have very stringent 
requirements for their host, they usually do not 
adversely effect cell cultures from species other 
than their host.  However, using virally infected 
cell cultures can present a serious health hazard 
to the laboratory personnel, especially if human 
or primate cells are cultured in the laboratory.  
 
Viral infection of cell cultures can be detected by 
electron microscopy, immunostaining with a 
panel of antibodies, ELISA assays, or PCR with 
appropriate viral primers. 
 
3. Mycoplasma Contamination 
 
Mycoplasma are simple bacteria that lack a cell 
wall, and they are considered the smallest self-
replicating organism.  Because of their extremely 
small size (typically less than one micrometer), 
mycoplasma are very difficult to detect until they 
achieve extremely high densities and cause the 
cell culture to deteriorate; until then, there are 
often no visible signs of infection. 
Detecting Mycoplasma Contamination 
 
Some slow growing mycoplasma may persists in 
culture without causing cell death, but they can 
alter the behavior and metabolism of the host 
cells in the culture.  
 
Chronic mycoplasma infections might manifest 
themselves with decreased rate of cell 
proliferation, reduced saturation density, and 
agglutination in suspension cultures; however, 
the only assured way of detecting mycoplasma 
contamination is by testing the cultures 
periodically using fluorescent staining (e.g., 
Hoechst 33258), ELISA, PCR, immunostaining, 
autoradiography, or microbiological assays. 
 

 

 
 
Figure 2:  Photomicrographs of mycoplasma-free 
cultured cells (panel A) and cells infected with 
mycoplasma (panels B and C).  The cultures were 
tested using the MycoFluor Mycoplasma Detection Kit, 
following the kit protocols.  In fixed cells, the 
MycoFluor reagent has access to the cell nuclei, which 
are intensely stained with the reagent, but the 
absence of fluorescent extranuclear objects indicates 
that the culture is free from mycoplasma 
contamination (panel A).  In fixed cells infected with 
mycoplasma, the MycoFluor reagent stains both the 
nuclei and the mycoplasma, but the intense relative 
fluorescence of the nuclei obscure the mycoplasma on 
or near the nuclei.  However, the mycoplasma 
separated from the bright nuclei are readily visible 
(panel B).  In live cells, the MycoFluor reagent does 
not have access to the nuclei, but readily stains the 
mycoplasma associated with the outside of cells 
(panel C).  The images were obtained using 365 nm 
excitation and a 100/1.3 Plan Neoflaur (Zeiss) 
objective lens coupled with a 450 ± 30 nm bandpass 
filter. 
 
4. Yeast Contamination 
Yeasts are unicellular eukaryotic microorganisms 
in the kingdom of Fungi, ranging in size from a 
few micrometers (typically) up to 40 micrometers 
(rarely). 
 
Detecting Yeast Contamination 
Like bacterial contamination, cultures 
contaminated with yeasts become turbid, 
especially if the contamination is in an advanced 
stage.  There is very little change in the pH of the 
culture contaminated by yeasts until the 
contamination becomes heavy, at which stage 
the pH usually increases.  Under microscopy, 
yeast appear as individual ovoid or spherical 
particles, that may bud off smaller particles.   
 
The simulated image below shows adherent 293 
cell culture 24 hours after plating that is infected 
with yeast. 
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Figure 3:  Simulated phase contrast images of 293 
cells in adherent culture that is contaminated with 
yeast.  The contaminating yeast cells appear as ovoid 
particles, budding off smaller particles as they 
replicate. 
 
Cross-Contamination 
 
While not as common as microbial contamination, 
extensive cross-contamination of many cell lines 
with HeLa and other fast growing cell lines is a 
clearly-established problem with serious 
consequences. Obtaining cell lines from 
reputable cell banks, periodically checking the 
characteristics of the cell lines, and practicing 
good aseptic technique are practices that will 

help you avoid cross-contamination. DNA 
fingerprinting, karyotype analysis, and isotype 
analysis can confirm the presence or absence of 
cross-contamination in your cell cultures. 
 
Using Antibiotics 
 
Antibiotics should not be used routinely in cell 
culture, because their continuous use 
encourages the development of antibiotic 
resistant strains and allows low-level 
contamination to persist, which can develop into 
full-scale contamination once the antibiotic is 
removed from media, and may hide mycoplasma 
infections and other cryptic contaminants. 
Further, some antibiotics might cross react with 
the cells and interfere with the cellular processes 
under investigation.  
 
Antibiotics should only be used as a last resort 
and only for short term applications, and they 
should be removed from the culture as soon as 
possible. If they are used in the long term, 
antibiotic-free cultures should be maintained in 
parallel as a control for cryptic infections. 
 
For More information on related products, 
please click: Aladdin
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