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Cell lines play a key role in biomedical research but surprisingly, many scientists pay little attention to them. Lack of 
rigour and knowledge often leads to contamination in the culture dish. For years, a handful of dedicated cell biologists 
has been issuing warnings to the scientific community, but more often than not their warnings fall on deaf ears.

Cell cultures

Trouble in the Dishes

When Jurjen Boonstra xenografted cells of the TE-7 cell 
line on nude mice to analyse the histology of the tu-
mour cells, he got a nasty surprise. The cells that ought 

to behave like oesophageal adenocarcinoma cells grew like sq-
uamous cell carcinoma cells. Repeating the experiment gave 
the same results.: “We thought that something must be wrong 
with the cell line”, says Winand Dinjens, from the Department 
of Pathology at the Erasmus Medical Center (Rotterdam, Neth-
erlands). So they asked the Japanese Collection of Research Bi-
oresources (JCRB), who had sent them the original TE-7 cells, if 
they could send them earlier passages of the line. But when the 
experiments were repeated the results were the same; TE-7 cells 
showed squamous, instead of adenocarcinomal, characteristics. 

By now, thoroughly wary of these cells, the scientists went 
into a detailed analysis, checking the genotypes of their lines to-
gether with TE-lines from other laboratories. “We are now sure 
that the TE-7 line is indeed a squamous cell carcinoma cell line”, 
says Dinjens. “And we discovered that TE-2, TE-3, TE-7, TE-12 
and TE-13 have a single origin! They are the same single squa-
mous cell carcinoma cell line!”

Which cancer? 
“What’s the problem?” some of you 

might say. After all, these researchers 
spotted the problems with TE-7 at the 
start of their experiments – they didn’t 
waste months or years doing futile exper-
iments. Well, unfortunately, other labs 
have. TE-lines are used in biomedical re-
search throughout the world. Established 
in Japan in the late 1970s and early 1980s, 
fourteen TE-lines were derived from hu-
man oesophageal squamous cell carcino-
mas and just one, TE-7, from putative pri-
mary oesophageal adenocarcinoma. The 
work by the Dutch scientists, published last September in Cancer
Research (67, pp.7996-8001), means that all the previous work 
on TE-7 cells, from molecular data to pharmacological tests, does 

not in fact have anything whatsoever to do with adenocarcinoma.
Reports about cell lines being classified wrongly, contami-

nated with cells of other tissue or even of other organisms (e.g.
mouse cells in human cell lines) or mycoplasma, are not pub-
lished that often. Although rare, these reports certainly underline 
the paramount importance of controlling cell lines. However, the 
“quality control of cell lines is widely neglected by the scientific 
community”, says John Masters from University College, London, 
President of the European Tissue Culture Society. Hans Drexler 
from the German Collection of Microorganisms and Cell Cultures 
(DSMZ) in Braunschweig further laments that “people don’t look 
upon control of their cells as being important. And if experiments 
lead to inexplicable results they will be pigeonholed instead of 
published.”

Rude awakenings
While scientists routinely control new plant and mouse mu-

tants, or cloned genes and plasmids obtained from other labora-
tories or commercial stocks, their control of cell lines is remarka-

bly rare. Not surprisingly, such casual han-
dling of cell lines in defiance of basic scien-
tific principles can sometimes lead to a bad 
end. For example, bad experience led to a 
rude awakening for one Croation scientist. 
He ordered MRC5-cells from the National 
Institute for Biological Standards and Con-
trols (UK) and cheerfully started develop-
ing a new vaccine against measles. Some 
time later he sent his MRC5-cells to the 
DSMZ for routine testing. The results led 
to some raised eyebrows as there was no Y-
chromosome in the cells. Yet, MRC5-cells, 
used for years in vaccine development, 
were originally derived from a male foetus! 
“The Croatian scientist had to discard half a 

year’s work”, reports Roderick MacLeod from the DSMZ. 
“Scientists are simply not interested in controlling their cell 

lines”, states Masters. This is reflected in the Materials and Meth-

ErrhM... What kind of 
cells do you think you’re    

working with?

? ?



ods sections of publications where restriction enzymes are de-
scribed in far more detail than the cell line used. And it’s the ex-
ception rather than the rule when the authors deign to disclose 
the origin of their cells, whether it be from a friend in the next lab 
or from a cell bank.

Cell biologists assume the reason for this culpable negligence 
is a lack of knowledge about the hidden life of cells in culture. 
“Cells aren’t simple reagents, they are living organisms. Yet, many 
scientists ignore this fact and use cells like other lab tools”, com-
plains Petra Boukamp from the German Cancer Research Centre 
(Heidelberg, Germany). This cell biologist knows exactly what 
she’s talking about. She has established several cell lines. “Many 
people working with our cells do not know what they should look 
like, how they should be cultivated, or how often they can be pas-
saged in culture.”

Of mice and men
Falsely typified cell lines are not to be sneezed at. As far back 

as 1968, Stanley Gartler from the American Type Culture Col-
lection (ATCC) published, that 18 out of 20 cell lines he had an-
alyzed were misclassified. In the dishes grew something else 
– alive and kicking HeLa cells! Walter Nelson-Rees and Robert 
Flandermeyer, in the 1970s, both working in the cell culture lab-
oratory of the University of California, Oakland, published HeLa 
pollution in over 40 different lines. Many HeLa-cultures were 
also identified by scientists at the Welcome Trust Sanger Insti-
tute (Hinxton, UK) working for the Cancer Genome Project. In-

deed, these robust HeLa cells thrive and prosper so well that they 
overgrow any other cell line if they get into the culture. Moreo-
ver, contamination of mouse cells in human cell lines are not un-
common.

Warnings ignored
People searching systematically for wrong lines, frequently 

discover them. The team around Drexler and MacLeod investigat-
ed more than 500 leukemia and lymphoma cell lines. The results 
were staggering: 14 percent of the lines were falsely classified, 26 
percent were infected with mycoplasma. Michael Stratton, leader 
of the Cancer Genome Project, reported in an email to Lab Times,
“As part of this project we genotyped all the lines we ever used 
and found lots of cross contamination, i.e. lines with different 
names, which are clearly derived from each other.”

Especially alarming is the case of the NCI-60 panel. These 60 
cell lines from the National Cancer Institute (USA) are among the 
best-characterised cell lines in the world. In 1990, the NCI began 
offering these cells for screening potential anti-cancer substanc-
es and pharmaceutical products. But even this distinguished pan-
el isn’t immune against contamination. Various research groups 
proved that the NCI/ADR-RES cells are not derived from breast 
cancer tissue but from ovarian cancer cells. In addition, cells lines 
SNB-19, U251 and MDA-MB-435 are not authentic. Expression 
analysis of the panel cell lines (BMC Genomics 7, pp. 166) per-
formed by scientists of pharma giant Eli Lilly showed that SF-295 
and SF-539 cannot be derived from central nervous tissue, that 


