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Dystrophin Dp71, a novel tumor suppressor?
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Dystrophins belong to a group of proteins encoding by the
Duchenne muscular dystrophy (DMD) gene. DMD gene
generates full-length dystrophin (427 kDa) and different
C-terminal truncated isoforms through alternative usage
of internal promoters. Short isoforms are termed in
accordance with their molecular mass as Dp140, Dp116,
Dp71 and Dp40. Dystrophin Dp71, is ubiquitously
expresses, with the exception of skeletal muscle, and is
the predominant DMD gene product in nervous system.
In addition, Dp71 undergoes alternative splicing of exons
71 and/or 78 to generate different splicing variants, being
Dp71f (-71/-78) and Dp71d (-71/+78) the most studied
isoforms. While deficiency of dystrophin causes muscle
degeneration, absence of Dp71 has been implicated in
cognitive impairment and abnormal retinal physiology, two
well-defined non-muscular alterations of DMD patients,
reviewed in (1). As dystrophin does, Dp71 associates with
sarcoglycans, dystroglycans, syntrophins and dystrobrevin,
to conform the plasma membrane-associated dystrophin
associated protein complex. Such protein assembly provides
stability to the plasma membrane and modulates cell
signaling. Interestingly, Dp71 undergoes nuclear import
trough recognition of an atypical nuclear localization signal
by the importin 02/B1 system. Nuclear Dp71 in turn, is
involved in the maintenance of nuclear architecture, via
its interaction with nuclear envelope proteins, including
emerin and lamins A/C and B1 (2). Thus, it appears that
Dp71 is a multifunctional protein that interacts with
different partners in both the cytoplasm and nucleus, which
enables it to modulate a variety of cell functions.
Unexpectedly, the study published in Oncotarget [2016]
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by the Tan and Xiao group implicates Dp71 for the first
time in cancer development (3). The authors performed
a combinatory study analyzing both clinical samples
from gastric cancer patients and different gastric cancer
cell lines. Remarkable, western blot analysis of gastric
adenocarcinoma samples showed clear reduction of Dp71
expression, compared with adjacent non-tumor samples.
Furthermore, immunohistochemistry analysis of cancer
samples revealed decreased labeling of Dp71 in most of
the clinical samples; interestingly, Dp71 downregulation
appears to be associated with gastric cancer differentiation,
being the most poorly differentiated tumor samples which
exhibited the lowest levels of Dp71. Consistent with this,
Dp71 deficiency correlates with poor survival of patients
after tumor surgical resection. Supporting clinical findings,
Dp71 expression was found downregulated in different
gastric cancer cell lines, compared with a control gastric
epithelial cell line. Overall these findings point to Dp71 as
a key protein for the maintenance of cellular homeostasis,
in such a way that Dp71 deficiency might alter some basic
cellular functions, which dysregulation are related to cancer
progression, namely cell cycle progression, cell migration,
invasion, anchorage independence and/or invadopodia
formation. Consistent with a role for Dp71 as tumor
suppressor, the authors showed that forced expression of
Dp71 resulted in proliferation inhibition of gastric cells.
Although this study opens a new exciting avenue in the
biology of Dp71, elucidation of molecular mechanisms
underlying its implication in cancer clearly requires further
investigation. In this scenario, two immediate important
questions arise: how Dp71 expression declines in a
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Figure 1 Hypothetical model for the participation of Dp71 in
gastric cancer. Dystrophin Dp71 interacts with lamin B1 at the
mitotic spindle (normal gastric cell). Decreased expression of
Dp71 by transcriptional downregulation or DMD gene mutations
provokes in turn decreased levels of lamin B1. Deficiency of both
proteins might alter the mitotic apparatus, leading to chromosomal

instability (cancer gastric cell).

cancerous environment? And how Dp71 deficiency alters
cancer-associated cellular functions. With respect to the
first question, Tan et al. suggest that Dp71 expression is
subjected to negative regulation at transcriptional level in
the cancerous gastric epithelium, because two transcription
factors that positively regulates Dp71 promoter (HNF3a
and KLF4) were found downregulated in gastric cancer.
Alternatively, since DMD genetic alteration has been found
in a significant percentage of non-myogenic tumors (4), it
is possible that disturbance of Dp71 expression is caused by
mutations located within its coding sequence. The second
question is definitely more complex to approach; however,
based on a previous key study (5), the authors envisaged
that Dp71 deficiency might impair lamin B1 expression/
function, which in turn might favor cancer progression.
Lamin B1 is a nuclear envelope protein involved in
crucial nuclear processes, including nuclear morphology,
heterochromatin organization, cell division and senescence.
Villarreal ez al. (5) established the association of Dp71 with
lamin B1 in PCI12 cell nuclei and importantly demonstrated
that this interaction is relevant for lamin B1 stability and
consequently for cell proliferation. Following this clue,
the authors confirmed Dp71-lamin Bl interaction now in
gastric cells; subsequently, they revealed decreased levels
of lamin Bl in both gastric tumor samples and gastric
cancer cells. Furthermore, Tan et 4l. showed that lamin
B1 overexpression inhibited proliferation of gastric cells.
Opverall these data suggest that Dp71-lamin B1 association
is physiological relevant for regulating gastric cell division
and that disruption of this interaction is a necessary step
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for tumor development. Since Dp71 colocalizes with
lamin B1 at the mitotic spindle (5), the authors claimed
that concurrent deficiency of both Dp71 and lamin B1 can
alter mitosis progression, which ultimately might lead to
chromosomal instability (Figure I), a hallmark of cancer
cells. In addition, association of lamin B1 foci with major
nuclear compartments (chromatin, nucleoli and nuclear
speckles) during mitosis serves as landmark to guide post-
mitotic nuclear reassembly (6). It is worth to note that
Dp71 is able to interact with additional nuclear proteins,
to conform alternative nuclear protein assemblies. Dp71
interacts with emerin and lamina AC to constitute a nuclear
envelope protein complex involved in the maintenance of
nuclear structure (1). In addition, Dp71 associates with
several dystrophin associated proteins to constitute a
nuclear DAPC (1). Then, decreased expression of Dp71
observed in gastric cancer cells might disrupt these protein
assemblies, with predictable physiological consequences.
In fact, aberrant nuclear morphology, accompanied with
decreased levels of emerin and lamin A/C has been reported
in certain types of cancer.

All the evidences described above considered only
the nuclear localization of Dp71; however, a failure in
Dp71 function can also impact the plasma membrane or
cytoplasm. Since Dp71f isoform has been implicated with
the Bl-integrin adhesion apparatus (1), its deficiency might
alter the migratory and invasive capacities of tumor cells.

In summary, the study by Tan er /. identified an
unrecognized role for Dp71 as tumor suppressor protein (3).
Experimental modulation of Dp71 expression in cancer
models and a better characterization of the Dp7-lamin Bl
interaction will help to decipher the participation of Dp71
in cancer, as well as to sustain its applicability for cancer
prognosis/therapy.
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