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Yu et al. reported the establishment of novel patient-
derived xenograft (PDX) and cell line (PDC) models of
osteosarcomas, and demonstrated that these models can
spontaneously metastasize to the lungs (1). Patients with
osteosarcomas often suffer from lung metastasis, therefore,
the reported models can be useful resources for sarcoma
research. Considering the diversity of this disease, models
from a single case cannot provide definitive conclusions,
and additional models from different cases are needed. In
this sense, Yu ez 4/.’s study can be considered an important
part of the research community’s efforts, and the established
models will contribute to research progress, especially if
they are shared broadly. Recent comprehensive studies
employed a large number of cell lines to integrate data on
drug response and genetic information (2-10). Although
the number of sarcoma cell lines in these large projects
was relatively small, a novel association of mutated cancer
genes with cellular responses to drugs was identified in
sarcomas (2). Novel cell lines of rare cancers, such as
sarcomas, are useful resources for such studies, and the cell
line reported by Yu et 4/ has the potential to contribute to
future sarcoma research (1). However, both the xenograft
and cell line reported in their paper have fundamental
problems, which are discussed here.

Cell line cross-contamination is a critical issue for the
research community. A recent study reported that more than
30,000 scientific publications are based on data produced
using misidentified cell lines (11). The incorrect use of cell
lines, such as cross-contamination and misidentification,
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damages the quality and reliability of research, wasting
valuable time and money, and every effort should be made
to avoid it, no matter how challenging that may be (12,13).
Thus, authentication, such as short-tandem repeat (STR)
profiling, is generally required for studies using cell lines
(14-16). However, Yu ez 4l. did not perform any such cell
line authentication. Osteosarcoma has the highest number
of cell lines of any of the sarcomas. According to the cell
line database, Cellosaurus (17), there are more than 400
osteosarcoma cell lines, which include the original cell
lines and their derivatives; many of these are available from
public cell banks. Thus, the novel osteosarcoma cell line
reported in this article had many opportunities for cross-
contamination with existing osteosarcoma cell lines. The
authors examined the morphology and expression of certain
protein biomarkers in the established cell line (1). However,
those data cannot exclude the possibility of cell line cross-
contamination. The authors needed to demonstrate the
STR data of the original tumor tissues, PDX tissues, and
corresponding PDC, to confirm the identification of their
models according to current standards for cell line studies.
In general, the STR profiles should be pre-requisite data
for submission of cell line papers (18). I believe that these
concerns are generally shared among scientists who conduct
extensive cancer research using cell lines. To guarantee the
quality of research amongst the cancer community, the
necessity for cell line quality control has long been discussed
(11,12,14-16). To combat this issue, many academic
journals have set guidelines for cell line authentication
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prior to publication (18). Thus, novel cell lines without
authentication data will not be used in future publications,
and authors who fail to authenticate their cell lines will lose
the opportunity to contribute to research.

In addition, authors should include the clinical and
pathological data of the donor patient. These data are
relevant to the clinical outcome and decision-making
process for the treatment of patients and are common
among different models but unique in specific cancers.
However, only age, gender, and histological subtype were
reported for the case in this paper (1), and it is impossible
to evaluate the hypothesis that the characteristics of the
reported PDX and PDC were similar to those of the
corresponding original tumor. For example, osteosarcomas
have distinct characters according to the original site, and
it is important to describe from which part of the body
the tumor tissue was obtained. The status of pulmonary
metastasis of the donor patient is also critical; the authors
should have described whether the donor patient had a
pulmonary metastasis when the tissue was obtained, when
the patient acquired a metastasis, or if the patient did not
exhibit metastasis during the observation period. Neo-
adjuvant chemotherapy, which is a standard treatment
for osteosarcomas, should also be mentioned because
chemotherapy may affect the nature of the tumor tissue.
The genetic and pathologic characterization of the original
tumor tissue, which can affect the clinical features of the
disease, should also be described. The patient’s prognosis
after treatment should be described as this information is
critical for evaluating the malignant features of the original
tumor. These data are particularly important for patient-
derived cancer models, when the outcomes of iz vitro
research are used in clinical applications.

I focused on cell lines in these comments. However, what
I discussed here should be applied to all types of patient-
derived cancer models; authentication should be acquired
for all models without exception. Clinical and pathological
data are unique to specific cancers, but their necessity
is common among all models. Although methods for
authentication have been established, the necessary clinical
and pathological data for patient-derived cancer models
have not been incorporated, and guideline committees
should include clinicians and pathologists who are certified
for individual cancer types. Creating guidelines for clinical
and pathological data will require exhaustive efforts, but
these guidelines will be indispensable for promoting
research productivity and the utility of novel patient-derived
cancer models.
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