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Cell Line Quality Control and Authentication
Summary
Lack of reproducibility of in vitro cell-based experiments can
occur when cells change, are mislabeled or become
contaminated. These well documented errors can completely
invalidate years of work and result in publication retractions (1, 2).
It is a common but risky practice to rely on microscopic
morphology to judge whether or not cells are satisfactory to use.
This is especially problematic when inexperienced scientists
are managing cell cultures.
Various agencies established guidelines for cell line authentication,
such as STR profiling for confirming the cell line origin (1, 2).
STR profiling with 8 genetic loci was developed and is accepted
as a useful cell line authentication method (ASN-0002:
Authentication of Human Cell Lines: Standardization of STR
Profiling). STR profiling can address basic issues such as
whether the cells are of human origin and whether microbial/viral
contamination or extensive chromosomal instability are present.
However, STR analysis would be unsatisfactory for
distinguishing cells from various tissues of the same animal, or
cells that have undergone epigenetic, metabolic or transcription
pathway changes. There is a need for a technology to routinely
verify cell consistency based on phenotype as well as genotype.
The importance of detecting phenotypic differences between
cell lines is even more critical for cell lines used in commercial
bioprocesses (monoclonal antibody and recombinant protein
production) and in basic research with CRISPR-Cas9 induced
mutations in isogenic genetic backgrounds.
This application note illustrates two examples of how Biolog’s
OmniLog® Phenotype MicroArray™ System provides a rapid,
convenient and cost-effective way to routinely assess cell
phenotypic stability. Cells are fingerprinted for metabolism of up
to 367 energy substrates in colorimetric 96-well microplate
assays. Any laboratory with a 96-well microplate reader can
access this technology, but laboratories using Biolog's
OmniLog® kinetic reader can get the highest level of sensitivity
and resolution that the technology offers.

Each lot was thawed and seeded immediately into Biolog
Phenotype MicroArrayTM panel PM-M1 (Figure 2). A redox dye
was then added and purple color formation, indicating
metabolism, was recorded kinetically and graphed (Figure 1)
using Biolog’s OmniLog® System. Drastic metabolic variation
between each lot was detected. Lot 208 demonstrated the
most metabolic activity and presumably had the best
preserved cells that would most closely represent true
hepatocytes. Lot 256 is metabolically deficient and should not
be used in experiments.
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Results
Example One: Phenotypic Variation in Primary Hepatocytes
Primary cells are notoriously difficult to culture and maintain
viability and stability in vitro. Of particular importance are
primary hepatocytes which are commonly used in critical
toxicology assays. Two lots of frozen primary rat hepatocytes
were obtained from a well-regarded commercial supplier.
These cells had previously passed quality control tests based
upon Trypan blue exclusion and liver enzyme measurements.

Figure 1: Comparison of frozen primary rat hepatocytes, thawed and
immediately tested using Biolog PM-M1 MicroPlates and a standard
assay protocol (3).
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Figure 2: Map showing the pre-filled energy substrates in the PM-M1 MicroPlate.

Example Two: Phenotypic Instability After Too Many Passages
Although it is well-known that cell lines can change after too
many passages, each cell line behaves differently and it is
difficult to detect the initiation of change. In Figure 3, we show
a heat chart comparing the metabolic phenotypes of 6 different
passages of A549 cells (human lung carcinoma) using 4 panels
(PM-M1 to PM-M4) containing 367 substrates. In addition,
4 other cancer cell lines were profiled and compared. Readily
apparent are metabolic differences between the cancer cell
lines and the phenotypic drift that occurs in A549 especially at
passage 54.

Conclusions
Metabolic phenotyping has been used for decades as the
preferred method for characterizing and identifying microbial
cells. Now, that same simple approach can be used with
human and other animal cells. Using Biolog’s OmniLog®
Phenotype MicroArray™ System, scientists can easily
establish metabolic fingerprints of cell lines that they use.
Then they can retest the cells on a regular basis to routinely
assess cell line quality. By confirming cell consistency, poor
reproducibility, contamination, mislabeling, and other major
problems can be avoided.
1. Geraghty, R.J. et al., Guidelines for the use of cell lines in biomedical research, BJC
111:1021-1046, 2014.
2. Hughes, P. et al., The costs of using unauthenticated, over-passaged cell lines: how
much more data do we need?, Biotechniques 43:575-587, 2007.
3. Bochner BR, et al., Assay of the Multiple Energy-Producing Pathways of Mammalian
Cells. PLoS ONE 6(3):e18147. doi:10.1371/journal.pone.0018147, 2011.

Figure 3: Heat chart comparing 6 different passages of A549 cells and
4 other cancer cells across the 367 substrates that are present in PM-M1
through PM-M4 panels.

