
Establishment and characterization of a bona fide Barrett
esophagus-associated adenocarcinoma cell line

Hector Alvarez1, Jan-Bart M. Koorstra1,2, Seung-Mo Hong1, Jurjen J. Boonstra3,4, Winand
N.M. Dinjens3, Arlene A. Foratiere6, Tsung-Teh Wu5, Elizabeth Montgomery1, James R.
Eshleman1,6,*, and Anirban Maitra1,6,*

1Department of Pathology; Johns Hopkins University School of Medicine; Baltimore, Maryland
USA
2Department of Pathology; Utrecht Medical Center; Utrecht The Netherlands
3Department of Pathology; Josephine Nefkens Institute; Erasmus Medical Center; Rotterdam The
Netherlands
4Department of Surgery; Josephine Nefkens Institute; Erasmus Medical Center; Rotterdam The
Netherlands
5Department of Pathology; Mayo Clinic; Rochester, Minnesota USA
6Department of Oncology; Johns Hopkins University School of Medicine; Baltimore, Maryland
USA

Abstract
Esophageal adenocarcinoma currently has one of the most rapidly increasing tumor incidences in
the United States, with the vast majority of cases occurring on the backdrop of metaplastic
epithelium (Barrett esophagus). The availability of appropriate cell line models is essential for
maintaining the pace of esophageal cancer research and for pre-clinical validation of new
therapeutic modalities. The identity of several of the widely utilized esophageal adenocarcinoma
cell lines (BIC-1, SEG-1 and TE-7) have recently been called into question. Here we describe the
establishment and characterization of a bona fide esophageal cancer cell line, JH-EsoAd1, from a
patient with Barrett-associated adenocarcinoma. The rapid dissemination of this cancer cell line to
the esophageal cancer research community should help ameliorate the current scarcity of
preclinical models in this disease.
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Introduction
Esophageal adenocarcinoma arises within the context of progressive histologic alterations,
originating with the development of a metaplastic epithelium (Barrett esophagus) and
extending through low- and high-grade dysplastic stages to frank invasive cancer.1
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Esophageal cancer currently has one of the most rapidly increasing tumor incidences in the
United States. The overwhelming majority of patients presenting with esophageal
adenocarcinoma will do so at a late stage and therefore, of the estimated 16,470 new patients
this year, almost 14,280 (~87%) are expected to succumb to their disease.2

Unlike for many other human cancers,3-5 there are no currently available genetically
engineered mice simulating Barrett esophagus, although more tedious surgical reflux models
have been developed in rodents.6,7 As a result, the advancement of preclinical research in
esophageal adenocarcinoma rests, for the most part, on the availability of appropriate human
cancer cell lines. Authenticated cell lines from specific cancer types are critical for
preventing misinterpretation of laboratory results. Recent estimates from scientific
laboratories however suggest that as many as one-third of cell lines are of a different origin
or species than originally designated.8,9 This unfortunate trend has become increasingly
evident with the application of high throughput DNA fingerprinting strategies to cell lines
and their use has been recommended by the NIH (see notice regarding authentication of
cultured cell lines; NOT-OD-08-017). Mistaken identity of cancer lines has particularly
deleterious implications for malignancies like esophageal adenocarcinoma, where only a
limited number of independent samples are available worldwide and is compounded if the
mislabeling or cross-contamination occurs at the source. BIC-1 and SEG-1 have been two of
the most commonly published esophageal adenocarcinoma cell lines in the scientific
literature, with over 100 citations in PubMED and scores of additional conference
proceedings (accessible via Google Scholar or ISI® Web of Science). Recently, the
laboratory that created both cell lines indicated in an open letter to the scientific community
that the identities of BIC-1 and SEG-1 have been called into question based on the
genotyping of these lines compared to that of the original tissues from which they were
purportedly derived (Dr. David Beer, personal communication). As this misattribution
occurred at the source laboratory, the implications are significantly more widespread than
would be expected from a downstream error. In conjunction with a report documenting the
mistaken identity of TE-7, another widely utilized esophageal adenocarcinoma line,10 there
has been a profound depletion in authenticated cell lines from this disease. Two cancer cell
lines (OE33 and OE19) are currently available as esophageal adenocarcinoma derivatives
from the European Collection of Cell Cultures (http://www.ecacc.org.uk/), first created in
1997.11 These two lines have been extensively utilized, as evidenced by over 50 citations in
PubMED. Nevertheless, there is no DNA fingerprint available on either line comparing
them to the parental tumor, which always raises the theoretical specter of accidental
mislabeling or cross-contamination and distribution thereafter. Flo-1 is a third esophageal
adenocarcinoma cell line and the only one to the best of our knowledge that has been
authenticated based on genotypic comparison with the parental tumor (Dr. David Beer,
personal communication).

Methods, Results and Discussion
In this priority report, we briefly describe the establishment and characterization of a bona
fide esophageal adenocarcinoma cell line, JH-EsoAd1. This cell line was derived from a 66-
year-old caucasian male undergoing surgical resection for a distal esophageal malignancy
(pT3N0M0). Histopathological examination confirmed the presence of an infiltrating,
moderately to poorly differentiated adenocarcinoma (Fig. 1A) and metaplastic Barrett
epithelium at the periphery of the tumor (Fig. 1B). A p53 immunostain12 demonstrated
nuclear overexpression in the cancer cells (Fig. 1C), consistent with mutational inactivation
and stabilization of p53 in the primary tumor. A fresh sample of the resected cancer was
directly passaged in tissue culture, as previously described,13 for establishment of JH-
EsoAd1. In addition, the patient’s peripheral lymphocytes were Epstein Barr virus (EBV)-
immortalized, as a perpetual source of matched germline DNA. As seen in Figure 1D, the

Alvarez et al. Page 2

Cancer Biol Ther. Author manuscript; available in PMC 2013 March 14.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.ecacc.org.uk/


cultured epithelioid cells grew adherent in a monolayer with pleomorphic nuclei and
abundant cytoplasm, with a doubling time of 20 hours in RPMI 20% FBS. In order to
generate DNA fingerprinting of JH-EsoAd1 for posterity, we utilized the PowerPlex® 1.2
System (Promega Corporation) and profiled DNA obtained from the archival normal
esophageal tissue, the archival microdissected Barrett adenocarcinoma and the resulting cell
line. The Powerplex microsatellite results (see Suppl. Table 1) confirm the identity of JH-
EsoAd1 with its parental tumor. Additional molecular characterization of JH-EsoAd1 cells
included epithelial marker positivity for cytokeratin and lack of expression of the stromal
marker vimentin (Fig. 1E and F respectively). Consistent with the results of the p53
immunohistochemistry in the archival tumor, JH-EsoAd1 cells express high levels of p53
expression (Fig. 1G) and also harbor a somatic G → A mutation at base 797 (Fig. 1H and I),
resulting in a previously described non-synonymous Gly 266 Glu alteration in TP53 (which
also confirmed in the primary tumor).14 However, KRAS2 is wild type at codons 12, 13, 61
and 146, the four most commonly mutated loci in this oncogene (data not shown). In
addition, there is no genomic evidence for wnt pathway activation, as discerned by absence
of mutations in APC and in the exon 3 “hot spot” of CTNNB1 (data not shown). We were
also successful in establishing JH-EsoAd1 subcutaneous xenografts in 6 of 6 NOD/SCID
mice (Fig. 2A and B), which generated tumors with an adenocarcinomatous morphology
(Fig. 2C). Based on the xenografting data, we believe JH-EsoAd1 will be a useful preclinical
tool for assessing the impact of modulating cellular pathways using genetic or
pharmacological measures on the growth of esophageal adenocarcinoma.

In summary, we have created an authenticated esophageal adenocarcinoma cell line that
should restitute some of the current deficit resulting from mistaken identities of the most
commonly used models in this disease. The JH-EsoAd1 is being deposited in a commercial
cell line repository (American Type Culture Collection; www.atcc.org), in order to facilitate
rapid dissemination to the scientific community.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Histology and immunophenotypic marker characterization of the JH-EsoAd1 cell line. (A)
Histology of the primary tissue demonstrates gland formation, consistent with an
adenocarcinoma. (B) Histology of the metaplastic Barrett epithelium in the periphery of the
tumor. (C) Immunohistochemical analysis of p53 (DO-1 antibody) in the primary tumor
demonstrates nuclear overexpression in the neoplastic cells. (D) Phase contrast microscopy
of the JH-EsoAd1 cell line growing in tissue culture. (E) Immunohistochemical analysis of
cytokeratin expression on JH-EsoAd1 cells shows positivity for this epithelial marker. (F)
Immunohistochemical analysis of vimentin expression on JH-EsoAd1 cells shows negativity
for this mesenchymal marker. (G) Immunohistochemical analysis of p53 expression (DO-1
antibody) shows nuclear overexpression in JH-EsoAd1, as observed in the primary tissue.
(H) Sequence analysis of exon 8 of the p53 gene, in the patient’s lymphocytes, shows wild
type sequence in codon 266. (I) Sequence analysis of exon 8 of the p53 gene, in the cell line
derived material shows a homozygous G797A somatic mutation that results in a non-
synonymous Gly266Glu alteration.
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Figure 2.
Subcutaneous xenografts were established with JH-EsoAd1 cells in NOD SCID mice. (A) In
vivo Growth of JH-EsoAd1. (B) Explanted xenograft. (C) Histological analysis of explanted
JH-EsoAd1 xenografts shows adenocarcinomatous histology, with pleomorphic cells and
mitoses.
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