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SUMMARY 

Context: Cell lines derived from human cancers provide critical tools to study disease mechanisms 
and develop novel therapies. Recent reports indicate that up to 36% of cell lines are cross- 

contaminated. 
 
Objective: The authors evaluated 40 reported thyroid cancer-derived cell lines using short tandem 
repeat and single nucleotide polymorphism array analysis.  
 
Results: Only 23 of 40 cell lines tested have unique genetic profiles. The following groups of cell 
lines are likely derivatives of the same cell line: BHP5-16, BHP17-10, BHP14-9, and NPA87; BHP2-
7, BHP10-3, BHP7-13, and TPC1; KAT5, KAT10, KAT4, KAT7, KAT50, KAK1, ARO81-1, and 
MRO87-1; and K1 and K2. The unique cell lines include BCPAP, KTC1, TT2609-C02, FTC133, 
ML1, WRO82-1, 8505C, SW1736, Cal-62, T235, T238, Uhth-104, ACT-1, HTh74, KAT18, TTA1, 
FRO81-2, HTh7, C643, BHT101, and KTC-2. The misidentified cell lines included the DRO90-1, 
which matched the melanoma-derived cell line, A-375. The ARO81-1 and its derivatives matched the 

HT-29 colon cancer cell line, and the NPA87 and its derivatives matched the M14/MDA-MB-435S 
melanoma cell line. TTF-1 and Pax-8 mRNA levels were determined in the unique cell lines.  
 
Conclusions: Many of these human cell lines have been widely used in the thyroid cancer field for 
the past 20 years and are not only redundant, but not of thyroid origin. The results emphasize the 
importance of cell line integrity, and provide the short tandem repeat profiles for a panel of thyroid 
cancer cell lines that can be used as a reference for comparison of cell lines from other laboratories. 

   
 
COMMENT
Cell lines isolated from human cancers and 
able to survive in long-term culture 
conditions are an important tool to study 
cancer markers, cancer cell biology, and to 
develop new tests and treatments in 
oncology. So-called ‘stable’ cancer cell 
lines are frequently selected for their 
capacity to survive and proliferate in vitro. 
Potential problems are that: a) the clones 
with the best growing ability may no 
longer reflect the biological characteristics 
of the primary tumours from which they 
were derived; and also b) secondary 

selection may allow subclones to emerge 
with different characteristics, over time, 
compared with the parental cell line. 
Today, DNA fingerprinting provides a new 
level of evidence to identify cancer cell 
lines. Using such techniques, cell line 
cross-contamination has been shown to 
occur in as much as 30-40% of cancer cell 
lines (i.e., thus, with mis-classification and 
mis-identification). 
In the present work, thyroid cancer cell 
lines were submitted to thorough genetic 
fingerprinting. Results showed that out of 
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40 so-called thyroid cancer cell lines, 50% 
of them are not only redundant (meaning, 
deriving from the same cell line) but, more 
importantly, are mis-identified (meaning, 
not of thyroidal origin). The misidentified 
cell lines matched several melanoma-
derived cell lines or colon cancer cell lines. 
Present findings are shocking and raise a 
series of pertinent questions with regard to 
the true significance of many ‘excellent’ 
studies, published using misidentified 
thyroid cancer cell lines. 
This is particularly important since many 
laboratories have attempted to study the 
mechanisms underlying development and 
progression of thyroid cancers using in 
vitro experiments performed with several 
thyroid cancer cell lines. Furthermore, 
investigators have undertaken in vivo 
clinical trials based on the information 
gained by such cancer cell line studies. 
Cell line cross-contamination and mis-
identification is a longstanding problem 
and redundancy among thyroid cancer cell 
lines has already been reported in other 
studies. For instance, ONCO-DG-1 (a 
papillary thyroid cancer-derived cell line) 

actually represents a derivative of 
OVCAR-3, an ovarian cancer cell line. 
This finding was confirmed in the present 
study. Fortunately, the remaining cell lines 
proved to be truly of thyroidal origin. In 
some cases, these valid cell lines expressed 
thyroid specific genes (Pax 8; TTF1). In 
other cases, the cell lines did not express 
these specific markers, and these are 
believed to represent undifferentiated 
thyroid cancer cells, having lost expression 
of thyroid-specific genes.  
In summary, it is important to critically 
revisit older studies and, for future work on 
thyroid cancer using such cell lines, 
investigators should take all the necessary 
steps to ensure that the cell lines employed 
have well-defined characteristics with 
regard to their origin, according to DNA 
profiling analysis. The present carefully 
performed study sets a new landmark to 
reshape future molecular thyroid cancer 
research. Whatever the historical reasons 
that led to ‘this mess’, it is imperative that 
thyroid cancer researchers confront this 
issue in a proactive spirit. 
(Daniel Glinoer, M.D.; Ph.D.) 
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