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A comprehensive review of Hep-2 cell  
line in translational research for laryngeal cancer
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Abstract: Cell lines represent an invaluable resource in modern science including basic and translational cancer 
research. Although there have been warnings over the past half century, the number of publications in the litera-
ture that erroneously used “non-existent” cell lines is still growing. For example, the Hep-2 cell line, first described 
in 1954 as laryngeal cancer cells, was reported as soon as in 1966 to be comprised of cervical adenocarcinoma 
cells derived via HeLa cell line contamination. Notably, the International Cell Line Authentication Committee (ICLAC) 
reported Hep-2 to be one among 488 misidentified cell lines, and one of 451 cell lines where no authentic stock 
is known. However, the number of laryngeal cancer research publications using the Hep-2 cell line has greatly 
increased over the past three decades. A comprehensive review of Hep-2 cell line misuse has been performed to 
identify the extent of the problem. 1,036 publications referenced in the MEDLINE database from 1954 to the first 
of January 2018 referred to the purported laryngeal origin of the Hep-2 cell line, with an increasing trend and with 
a peak of 93 publications in 2014. The rate of publications that focused on laryngeal cancer topics have increased 
over the past three decades to reach 80% in 2017. This increase was mainly driven by the remarkable productivity 
of Chinese researchers, of which English-language publications represented 76% of these articles in 2017. Interna-
tional collaborations and up-to-date national guidelines are needed. 
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Introduction

The advent of cell line technology was a pivotal 
moment in the history of cancer research. 
Since its beginnings, however, cell line technol-
ogy has faced two major and well-described 
methodological issues, namely cross-contami-
nation and misidentification [1, 2]. Cross-con- 
tamination is contamination of a cell line cul-
ture by another cell line [3]. Cell line misidentifi-
cation occurs when a cell line is erroneously 
identified [2]. Quality assurance programs have 
been devised to reduce these issues at 
research facilities, and they are generally re- 
quired for publication in the more highly regard-
ed international academic journals [4]. Since 
2010, The International Cell Line Authentica- 
tion Committee (ICLAC) has developed and 
openly published a database of cross-contami-
nated and misidentified cell lines [5]. Its most 
recent update in December 2016 reported 488 
misidentified cell lines of which 451 cell lines 
where no authentic stock is known to exist.

The Hep-2 cell line is a perfect example of this. 
Hep-2/Hep2 cells are invaluable for research-
ers engaged in the analysis of autoantibodies, 
and they are currently one of the most common 
substrates for antinuclear antibody detection 
by immunofluorescence [6, 7]. The Hep-2 cell 
line was first specifically described by H.W. 
Toolan in 1954 [8]. A tumor specimen was 
obtained in 1951 from a patient presenting 
with a laryngeal carcinoma. However, Stan 
Gartler showed in 1966 and published in 1968 
that the Hep-2 was in fact comprised of cervi- 
cal adenocarcinoma cells, derived via HeLa cell 
line contamination [9]. This was definitely cor-
roborated by Chen in 1988 [10]. The Hep-2 cell 
line was subsequently confirmed via PCR to be 
positive for human papillomavirus DNA sequ- 
ences. Thus, fifty years after the first publica-
tion of the in fact never-existent Hep-2 cell line, 
and after worldwide spread of its non-existence 
in bioresource collections around the world, 
one would expect that the international re- 
search community would have ensured that 
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this scientific misconduct would no longer pres-
ent itself. 

And yet, the problem of the “non-existent” cell 
lines problem has never been more endemic 
[11]. Indeed, it presently poses a significant 
threat to modern cancer research due to 
doubts and uncertainty regarding the reliabi- 
lity of the growing literature in basic and trans-
lational research. A review of the Hep-2 cell line 
example perfectly illustrates the quantitative 
and qualitative nature of this issue in transla-
tional research for laryngeal cancer. 

Review of the literature regarding the Hep-2 
cell line and laryngeal cancer

An increasing number of laryngeal research 
publications that used the Hep-2 cell line in 
vitro

The degree of the biomedical literature contam-
ination was investigated in the MEDLINE data-
base. From its first description in 1954 until the 
1st of January 2018, the Hep-2/Hep2 cell line 
has been cited in 5,469 articles in MEDLINE. 
The number of Hep-2 cell line citations has 
increased quite linearly (Figure 1), although 
these citations comprise two very different 
groups of publications. The first group of arti-
cles refer to the Hep-2 cell line without stating 
their purported laryngeal origin. Since 1989 
until present the number of publications in this 
group has ranged from approximately 100 to 

150 publications per year. The second group of 
publications specifically refers to the purported 
laryngeal origin. It contains 1,036 articles pub-
lished up to the 1st of January 2018, of which 
794 articles are in English. The number has 
increased significantly since the publication by 
Chen in 1988: 8 articles reported the laryngeal 
origin out of 119 articles referring to the Hep-2 
cell line in 1989 (6.7%); in 2017, it was 51 arti-
cles out of 160 (31.9%). 

However, studies published that used Hep-2 
cell line must be distinguished between studies 
where the larynx was the specific target, as 
opposed to studies for which it was not the 
case. In the first case, the non-laryngeal nature 
of the Hep-2 cells cannot be addressed by mak-
ing changes to the text of the publication, since 
the model was wrong from the start. Converse- 
ly, some studies have referred to a presumed 
laryngeal origin without having specifically tar-
geted the larynx in the study. In an article 
describing this kind of study, a straightforward 
correction of the text could easily be achieved 
by simply removing the citation about the laryn-
geal origin, without detracting from the merits 
or the relevance of the paper’s findings. A care-
ful review of the 794 articles that were pub-
lished in English in the MEDLINE database until 
the 1st of January 2018 indicates that the 
increasing number over the past thirty years 
has mainly been due to articles referring to the 
laryngeal origin of the Hep-2 cell line. In 1989 
there were no such articles, in 2000 this was 
the case for 4 out of 13 (30.8%), in 2010 it was 

Figure 1. The annual number of articles in the MEDLINE database referring to the Hep-2 cell line with or without 
stating its historically assumed laryngeal carcinoma origin.
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the case for 28 out of 47 (59.6%), and in 2017 
it was the case for 40 out of 50 (80%) (Figure 
2). 

Focus on cancer research

Since Chen’s publication in 1988 until the 1st of 
January 2018, neoplasm nature of the cell line 
has increasingly been the reason for using the 
“laryngeal” Hep-2 cell line: Thus, this was the 
case for 2 out of 5 publications in 1989 that 
were in in English (40%), 8 out of 13 (61.5%) in 
2000, 36 out of 47 (76.6%) in 2010, and 43 out 
of 50 (86%) in 2017. 

China’s contribution 

As we saw earlier, 242 non-English articles are 
available in the MEDLINE database that were 
published between 1954 and the 1st of January 
2018 and that referred to the laryngeal origin 
of the Hep-2 cell line. Of these articles, 201 
(83.1%) were in Chinese, by researchers from 
either the People’s Republic of China or from 
the Republic of China (Taiwan). After a peak in 
2005, with 23 Chinese articles, the number 
has been decreasing steadily over the years, 
and only one Chinese article was published in 
2017. The trend is the opposite, however, in 
English-language publications (Figure 3). While 
1 out of 13 (7.7%) of the English-language arti-
cles were from China in 2000, there were 25 
out of 47 (52.2%) in 2010, and 38 out of 50 
(76%) in 2017. 

Among the 38 English-language articles from 
China in 2017, 30 reported the bioresource  
collection from which the Hep-2 cell line had 
been obtained. In 19 out of 30, the Hep-2 cell 
line was reported to have been obtained from 
various Chinese bioresource collections. In the 
remaining 11 studies, the Hep-2 cell line was 
reported to have been obtained from the Ame- 
rican Type Culture Collection (ATCC, Manassas, 
VA, USA). 

Discussion

The findings presented here indicate that the 
number of laryngeal cancer research publica-
tions using the “never-existent” Hep-2 cell line 
has increased greatly in the past three decad- 
es. This increase was mainly driven by the 
remarkable productivity of Chinese research-
ers. It is therefore quite reasonable to question 
whether the scientific literature on cancer can 
in fact still be trusted given the quite consider-
able extent of this problem in basic and transla-
tional research. 

The cell line misidentification issue has already 
been reported as a global problem in science, 
with approximately 20% of all cell lines being 
incorrectly labelled [12-14]. The extent of mis-
identification has in fact recently been shown 
to affect 73.2% of the cell lines established by 
Chinese researchers, accounting for 40.6% of 
all misidentifications [15]. HeLa cells are the 

Figure 2. The number of articles in the MEDLINE database referring to the Hep-2 cell line and its historically as-
sumed laryngeal carcinoma origin, according to whether or not the laryngeal nature of the cells was directly relevant 
to the findings.
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most infamous culprits of cell line cross-con-
tamination and misidentification [1, 16, 17]. 
More than fifty years ago, at the Second 
Decennial Review Conference on Cell, Tissue, 
and Organ Culture in 1966, Stan Gartler alrea- 
dy reported that 18 human cell lines, including 
the Hep-2 cell line, were in fact all HeLa cells. 
Walter Nelson-Rees further developed tech-
niques for the authentication of cell lines, and 
he reported evidence of widespread contami-
nation of cell lines by HeLa cells in research 
facilities and bioresource collections [18, 19]. 
He published updated lists of cross-contami-
nated and misidentified cell lines to raise 
awareness of the problem in the scientific com-
munity [20-22]. In the 2010’s, an international 
group of scientists were finally able to achieve 
coordination of the American Type Culture 
Collection with a large number of major cell 
banks worldwide to form the International Cell 
Line Authentication Committee (ICLAC) [5, 14, 
23-26]. The ICLAC provides resources relating 
to the use of human cell lines in research: an 
updated register of misidentified cell lines, ad- 
vice to scientists about incorporating authenti-
cation into everyday culture practice, cell line 
checklists for manuscripts and grant applica-
tions, a guide for human cell line authentica-
tion, and other forms of support in this regard. 
Unfortunately, the major Chinese bioresource 
collections are not yet partner organizations of 
the ICLAC. Therefore, despite all of the above 
described efforts, cell line misidentification is 

still increasing in the cancer research litera- 
ture. 

However, scientific mistakes such as this issue 
regarding cell line may be just part of a global 
problem of increasingly reported instances of 
scientific misconducts, and several ethics fail-
ures have been shown to have arisen on sever-
al occasions [27]. The investigation reported in 
this article was initiated at the beginning of 
2017 after the review of a manuscript written 
by a team of Chinese researchers who studied 
the association of miR-448 and AEG1 expres-
sion in laryngeal cancer. Unfortunately, the lar- 
yngeal carcinoma cell line used in this study 
was the Hep-2 cell line. Without addressing this 
issue, the same manuscript aside from addi-
tion of another name to the list of authors, was 
submitted to a different journal just a couple  
of months later that resulted in it recently be- 
ing published. Reports of scientific misconduct 
are, unfortunately, quite common. The never 
ending publish or perish curse certainly rema- 
ins the reason for the constant pressure on 
academics to publish, as long as competition 
among researchers for a limited number of gr- 
ants and positions continues to be the domi-
nant model [28]. Furthermore, it is striking that 
the increasing involvement of Chinese resear- 
chers in cell line misidentification occurred 
simultaneously with the monetary reward sys-
tem for science in China, whereby Chinese re- 
search institutions adopted cash-per-publica-

Figure 3. The number of English-language articles in the MEDLINE database citing the Hep-2 cell line and its histori-
cally assumed laryngeal carcinoma origin, according to the country of the corresponding author(s).
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tion reward policies for researchers [29, 30]. 
The effect of replacing recognition by peers 
with cash earnings as the reward for scientific 
productivity has been shown to further foster 
an emphasis on the quantity of publications 
and to promote short-term evaluation of re- 
search quality. It certainly amounts to addition-
al pressure to publish all of the work that has 
been performed, potentially blinding research-
ers to secondary ethical aspects [31]. 

Although scientific misconduct is a global pro- 
blem, it appears to be particularly sensitive in 
China [32-37]. China has a more dynamic but 
also a shorter history of modern scientific en- 
deavor than in Western countries. In the past 
three decades, China has become a major con-
tributor to science and technology, and it is pre-
dicted to outspend the United States in terms 
of science by 2020 [38]. However, China still 
needs to establish a national comprehensive 
ethical system in science. Most of Chinese 
researchers are nowadays aware of the prob-
lem of scientific misconduct, and they regard 
academic integrity violations as regrettable  
yet common occurences [39]. To address this 
issue and to protect the academic integrity of 
the vast majority of Chinese researchers, in 
May of 2018 the Chinese authorities released 
a document establishing the framework for a 
scientific integrity mechanism based on nati- 
onal guidelines. This is undoubtedly very good 
news, for the international scientific communi-
ty, as well as for scientists of the foreseeable 
world leader of scientific research. An impor-
tant step should be tackling the issue of the 
“non-existent” cell lines. Participation of the 
Chinese bioresource collections as partners of 
the ICLAC in the near future will be required to 
help disseminate the resources for proper use 
of human cell lines in scientific research. 

Finally, one of the most disturbing aspects of 
this issue is the astonishing number of interna-
tional journals that continue to publish misle- 
ading data. The best example, as far as we are 
concerned, is the Academic journal which was 
referred to earlier, which recently asked us to 
review another manuscript with exactly the 
same Hep-2 cell line issue, despite previous 
letters about the need to address the failure  
of their editorial process in this regard. In  
2002, John R. Masters already reported that 
some journal editors used peer review as a 

shield to deflect their responsibility, while au- 
thors and reviewers generally appeared to be 
unaware of the problem [1]. Sixteen years later, 
the proportion of scientific journals that request 
cell line authentication quality controls as a 
pre-requisite for publication is still remarkably 
low. The number of erroneous articles pub-
lished in 2018 is already high. Clearly, things 
will not change until we do. 
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