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Pancreatic DCLK1 marks quiescent but oncogenic progenitors: a
possible link to neuroendocrine tumors

. . 1,2 1,2 . . 1,2
a u aku ura
Hironori Ko , Yu Ikezono *, Takuji Torimur

'Division of Gastroenterology, Department of Medicine, Kurume University School of Medicine, Kurume, Japan; ‘Liver Cancer Research Division,

Research Center for Innovative Cancer Therapy, Kurume University, Kurume, Japan

Correspondence to: Prof. Hironori Koga, MD, PhD. Division of Gastroenterology and Translational Medicine, Department of Medicine, Kurume

University School of Medicine, 67 Asahi-machi, Kurume 830-0011, Japan. Email: hirokoga@med.kurume-u.ac.jp.

Received: 18 July 2016; Accepted: 09 August 2016; Published: 12 August 2016.

doi: 10.21037/s¢1.2016.08.03
View this article at: http://dx.doi.org/10.21037/s¢i.2016.08.03

Doublecortin-like kinase 1 (DCLK1) is a microtubule-
associated protein that plays key roles in the regulation of
neural cell differentiation, migration, and apoptosis during
embryonic development (1,2). Accumulating evidence
suggests that DCLK1 is a marker of intestinal and pancreatic
stem cells and cancer stem cells; thus, it is attracting attention
from both gastroenterologists and oncologists (3-6). The
function of DCLKI is not fully understood; however, at
minimum, we know that this kinase induces epithelial-
mesenchymal transition (EM'T), which supports the stemness
of normal and neoplastic stem cells. Regarding mechanism
of the DCLKI1-induced EMT, involvement of specific
microRNA-dependent upregulation of c-MYC, KRAS, and
Notchl expressions was demonstrated in pancreatic and
colon cancer cells (7,8). Furthermore, a recent study has
strengthened the evidence by shedding light on upregulation
the EMT regulator SLUG by DCLKI1 that resulted in
increased cell migration ability (9).

The location of and markers for adult pancreatic
progenitor cells have long been debated. Westphalen
et al. have recently demonstrated in their elegant lineage-
tracing study that DCLKI1 labeled a rare population of
long-lived, quiescent pancreatic progenitor cells that were
necessary for pancreatic regeneration following injury
and chronic inflammation (6). Of interest, these quiescent
DCLKI" cells did not contribute to carcinogenesis even
in the setting of KRAS mutation; however, experimental
pancreatitis converted the KRAS-mutated DCLK1" cells
into potent cancer-initiating cells. A similar oncogenic role
of DCLKI, activated by tissue injury, was also exhibited in
colorectal cancer (10). Despite such emerging recognized
roles of DCLKI in the stem cell milieu, why the neural
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Figure 1 Protein expression levels of DCLK1 and SLUG in western
blot. CM, human pancreatic neuroendocrine tumor cell line (kind
gift from Professor Pozzilli); IMR (IMR-32), human neuroblastoma
cell line; and B16, mouse melanoma cell line. 25 ng of cellular
protein was subjected to the analysis. Antibodies for DCLK1 (rabbit
monoclonal; clone EPR6085) and SLUG (rabbit polyclonal; No.
ab27568) were obtained from abcam (Cambridge, UK).

stem/progenitor marker DCLK1 universally labels stem/
progenitors of non-neural organs, including the pancreas
and colorectum, has not been eagerly discussed. Because
DCLKI1 was clearly expressed in both neuroblastoma and
melanoma cells (Figure I) (11), which are derived from
neural crest cells (NCCs) (12,13), it is speculated that
DCLKI" stem/progenitors in various organs originate from
a neural-crest—derived cell population. Indeed, these tumors
are clinically aggressive and metastatic, exhibiting increased
migratory potential similar to NCCs. Neuroendocrine
tumors (NETs), which robustly express DCLK1 (9), are also
known to be highly metastatic. Thus, DCLKI1 positivity
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may be the key to understanding the tumor-cell behaviors of
highly metastatic tumors, including NE'Ts, neuroblastomas,
and melanomas. SLUG, a crucial EMT regulator
downstream of DCLKI, is expressed in all three tumor cell
types described above (Figure 1). Because SLUG is also
an inevitable driver of EMT in NCCs (14), it is suggested
that the high metastatic potential of DCLKI1" tumor cells
may be attributable to their common cell origin, i.e., the
neural crest. Thus, an examination on whether DCLKI is
expressed in NCCs and regulates their migration ability is
required. Additionally, a lineage-tracing study focusing on
NCCs would address the neural crest’s involvement in the
development and maintenance of quiescent and long-lived
stem/progenitor cells in adult organs and cancers.
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