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There are three main stages in cancer research: (i)
investigations on cancer and other cell lines, (ii) in
vivo techniques using autochthonous or

heterologous cells and tissues, and (iii) translation of
potentially interesting drugs or procedures to preliminary
clinical work, possibly leading to Phase 1, 2 and 3 trials. 
Several problems are associated with (i), one

questioning the authenticity of many claims regarding the
specificity of cell types being used. Many papers describe
results with new compounds that have been tested on, for
example, a breast cancer cell line [1]. While the source may
be reliable, we must know that each line has precisely the
characteristics expected of it. A serious problem was
identified over 40 years ago by several scientists, two being
Steven Gartler [2] and Walter Nelson-Rees [3]. The latter had found that
the cultures he had obtained from a collaborating laboratory
purportedly from six human tumours were all Hela cells. 
Continued investigations by Nelson-Rees led to his becoming the

watchdog of the widespread use of contaminated cell lines, an issue
“endangering the whole enterprise of biomedical research”. Indeed, as
many as 15-20% of lines proved to be unauthentic. The same
experiments carried out on one particular cell line in different
laboratories may yield different results; but how many investigators
twig that this could simply be due to the cell lines themselves not being
identical? Cross-contamination is the main culprit; with repeated
passaging of an array of cell lines, inevitably some get mixed up,
seemingly far more than one might imagine. 
Is the situation any better today? Not really, since 10-15% of

lymphoma and leukemic cell lines are not what they are claimed to be,
and the list of contamination of cell lines of all types grows daily [4].
The solution is to check cell lines to ensure that their DNA fingerprints,
biomarkers, phenotypes and behaviour are correct, as well as going
back to the original source where contamination is suspected following
regular passaging. Whilst the importance of this matter is self-evident,
the bad news that is less self-evident is that many cancer researchers
remain blissfully unaware of the problem (referred to once as “hiding
in plain view”). Subculturing of cells over long periods produces
subpopulations with some altered characteristics, and thus the
genealogy (and divergence) of cell lines needs consideration. These
issues bring into doubt the veracity of a not insignificant amount of
work on “cell models” in cancer research – but “models” of what? Is
the MCF7 cell line supposed to be representative of breast cancer cell
lines in general?  
Using cell lines and reporting on them has other problems. Coming

back to the editing of many papers each week dealing with cancer cells,
drugs and treatments, it is now increasingly apparent that many of
them deal with one drug over a limited concentration range, given to
supposedly a designated cell type (e.g. the “model” MCF7 cell line) and

examined over just 2-3 days. A similar paper of this kind,
almost identical in content including the Figures and Tables
to a previous one, appeared on my desk a year later from
different authors, the only change being the use of a
different cell line. The “one cell line-one drug” paper seems
to becoming the norm. Authors should be asked whether
they looked at other breast cancer cell lines, other tumour
cell lines, and normal cell lines. Although the one cell line-
one drug paper is a means of rapidly accumulating a long
publication list for a CV, it is usually a weak scientific
approach that illustrates poor design, especially as almost all
lack proper controls. Since this is unacceptable, how can we
address this problem? At the risk of blowing my own
trumpet, I would like to share with you a little information

on one of our publications eight years ago [5], which concerned a
particular metabolic pathway thought aberrant in a melanoma line. We
did not work on one just melanoma line, but explored in all 29 different
human cancer cell lines (including several melanomas), six animal
cancer cell lines (using six substrains of one, four substrains of two of
them, three substrains of another, and single strains of the remaining
two), and eight different normal cell types (a primary culture, and three
of early passages from their primary cultures). We excluded about half
as many cell lines as being unsuitable. This paper is shorter than the
average one cell line – one drug paper, but it was the result of a year’s
carefully planning on cells coming from sources worldwide which then
took another two years for a team of three to complete their
investigation. This leaves me quite incredulous about the paucity of
information in a one cell line-one drug article; but I also wonder if
anybody bothers to read them. If this is the modern idiom, much basic
cancer research could be a fearful waste of time and resource, and be
thoroughly misleading into the bargain. And who knows which already
published papers are genuine and not suspect? n
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