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I N N O V AT I O N

           AS WITH ALL SCIENCE, TRANSLATIONAL RESEARCH BUILDS ON PUBLISHED STUDIES. 
However, the alarm has been sounded on irreproducible basic and preclinical research as an 
increasingly widespread and expensive global problem (1, 2). In part, these concerns have 
been magnif ed by the rapid growth of data sharing, open access publishing, and “post-
publication peer review,” such as PubMed Commons, that accelerate the identif cation of 
irreproducible f ndings (3). Excluding scientif c misconduct, which is actually quite rare, 
lack of reproducibility typically results from cumulative errors or f aws in one or more of 
four nondiscrete categories of the research and publication process: biological reagents and 
reference materials, study design, laboratory protocols, and data analysis and reporting. Al-
though each contributes to an exceedingly complex, systemic problem, taking immediate 
steps to correct issues that stem from reagents and reference materials, specif cally cell lines, 
will yield substantial improvements in preclinical reproducibility. Such a straightforward 
correction will also make more ef  cient use of dollars in a climate where biomedical re-
search funding has never been tighter and less certain.

Immortalized cell lines have been used for decades in biomedical research, including 
for drug target discovery. In such applications, accurate documentation of tissue of origin, 
sex, and species are critical to ensure the credibility, reproducibility, and translation of data 
generated from cells (4). Cell lines are repeatedly cultured, passaged, and processed, but 
quality control (QC) procedures and systems vary dramatically between laboratories. Be-
cause sharing cell lines in and among labs is endemic, mistakes happen and of en persist 
for years. Genotypic or phenotypic changes (in other words, drif ) can also occur over time. 
T e result is the widespread use of misidentif ed cell lines resulting from intra- and inter-
species cross-contamination as well as simple mislabeling errors. Microbial contamination 
of cultured cells (particularly by mycoplasma and other bacteria) is also a substantial and 
expensive problem.

But there is a relatively straightforward and inexpensive f x for this problem. Correct 
identif cation of the origin of a cell line can be achieved by determining the genetic signa-
ture, through DNA prof ling or f ngerprinting, and comparing it with established databases 
to conf rm identity (4). Yet, despite the broad availability of an accredited short-tandem re-
peat (STR) prof ling standard to authenticate the origin of human cell lines and its relatively 
low cost (approximately $150 per assay), many researchers remain unaware or unconvinced 
of the need to obtain, establish, and carefully maintain cell cultures. In fact, many do not 
authenticate their cell lines regularly or at all. In addition to STR, single-nucleotide poly-
morphism (SNP) variations between members of the same species can be used as a genetic 
test of identity.

Despite practical and ef ective cell authentication tests, new reports of misidentif ed or 
contaminated cell lines still appear in the scientif c literature with alarming frequency. Why 
is this? I believe that it stems from a de facto honor system that assumes researchers have 
used proper cell culture practices and authenticated their cell lines in conjunction with a 
pervasive presumption that cell line misidentif cation or contamination “cannot happen in 
my lab,” or doesn’t really af ect data generated from such cells. T is “culture” persists despite 
multiple calls for—and limited adoption of—an expanded use of authentication in recent 
years. For example, journals are increasingly encouraging cell line authentication in their 
reporting guidelines, but do not as yet require it as a condition for manuscript submission 
or publication. And yet to date, compliance levels and the impact of reporting guidelines to 
improve reproducibility have been disappointing.

Can improving cell authentication have an impact? One key review estimated that be-
tween 18 and 36% of cell lines might be misidentif ed or cross-contaminated (most com-
monly by HeLa cells), with only a small improvement in rates over time (5). A dated sur-
vey reported that just one-third of laboratories tested their cell lines for identity (6). We 
calculated that this translates to nearly a billion dollars of funding to projects that involve 
misidentif ed cells (2). % e Global Biological Standards Institute (GBSI) just completed a 
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detailed online survey to analyze why cell authentication in general, and the STR standard 
specif cally, is not used more broadly, the results of which will be available later in 2015.

Understanding the barriers to cell authentication should inform future policies and 
research culture changes that are needed. At the same time, expanding the availability of 
inexpensive, commercially available assays and fee for service providers will help make 
authentication more universal. But f xing this problem demands a systematic approach 
with commitment by all stakeholders—researchers, funders, government, industry, and 
publishers—that embraces the importance of targeted training and education. At present, 
there is little or no standardized training on cell culture practices and authentication that a 
researcher is exposed to in the course of his or her training.

Improving the reproducibility and translation of biomedical research using cultured cell 
lines must build on ongoing, multistakeholder ef orts to raise awareness of the issues of 
misidentif cation and the role of authentication (7). GBSI’s #authenticate campaign (www.
gbsi.org/authenticate) encourages this kind of engagement. % e U.S. National Institutes of 
Health (NIH) has proposed Principles and Guidelines for Reporting Preclinical Research 
(http://1.usa.gov/1BgBsZB) that recommends best practice guidelines for cell lines, includ-
ing reporting both their source and authentication and mycoplasma contamination status. 
% e guidelines have been endorsed by many journals and research societies. Moreover, the 
NIH announced on 9 June 2015 clarif cations to their expectations from the scientif c com-
munity regarding the rigor of research proposed in grant applications, as well as additions to 
the review criteria used to evaluate proposals (http://1.usa.gov/1BgDMjl).

But raising awareness, expanding the diligent use of reporting guidelines, and revising 
proposal review criteria is not enough; development, implementation, and dedicated fund-
ing to support targeted training and education is critical. To that end, NIH also launched 
an extramural grant initiative, “Training Modules to Enhance Data Reproducibility (R25).”

As part of a much broader educational program aimed to improve the credibility, re-
producibility, and translation of the life science research enterprise, GBSI is developing an 
exportable “active learning” training module to reduce cell line misidentif cation, mislabel-
ing, and contamination. It will be the f rst online interactive training in cell authentication 
that can be used as a free-standing module or be incorporated into existing laboratory-
based courses. As such, it will dif er from more traditional “passive learning” approaches 
and resources, such as hosting lists of contaminated cell lines, that, to date, have not resulted 
in community-wide changes to cell authentication research practices. To advance this ef-
fort, GBSI is building partnerships and developing strategies to disseminate and promote 
this module to all researchers who use cell lines, including graduate students, postdoctoral 
researchers, and junior faculty.

By working together to improve cell culture and authentication awareness, training, and 
best practices, billions of dollars of scarce research resources can be used more ef  ciently, 
ultimately leading to a reduction in the translation time from bench discoveries to bedside 
therapies and cures. 
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