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Elucidation for the mechanism of lymph node me-
tastasis of esophageal squamous cell carcinoma by
extracellular vesicles
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Esophageal squamous cell carcinoma (ESCC) is a le-
thal disease ; the 5-year survival of ESCC is 44.4%, re-
currence rate after radical resection is 29-41%, median
Though

lymph node metastasis is a poor prognostic factor of

survival time is 5-10 months after recurrence.

ESCC and can develop even in superficial cancer, the de-
tailed mechanisms of that are not elucidated well. Re-
cently, various studies have indicated that extracellular
vesicles (EVs) were involved in tumor progression and
metastasis. We studied the mechanism underlying
lymph node metastasis of ESCC by EVs. To evaluate
the lymph node metastatic potential of tumor cell lines
(TE-4, TE-8, KYSE30, KYSE70, EC-GI-10), each cell
lines were transplanted in abdominal esophagus of C.B-

17/scid mouse. TE-4, TE-8, and KYSE30 could estab-
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In addition, TE-4 and TE-8

could induce lymph node metastasis.

lish an orthotopic model.
Subsequently, we
analyzed whether EVs promoted lymphangiogenesis by
adding EVs from the supernatant of ESCCs to human
lymphatic endothelial cells (HLECs). EVs from ES-
CCs promoted proliferation, migration, and tube forma-
tion abilities of HLEC. We have evaluated whether
lymph node metastasis is induced by tail vein injection of
EVs derived from TE-4 and TE-8 to the orthotopic
mouse models in vivo because EVs from TE-4 and TE-8
have lymph node metastatic potential. We try to ana-
lyze what specific molecules in EVs influence lymph
node metastasis and find the biomarker of lymph node

metastasis in the future.

3-4.

p53 regulates lysosomal membrane permeabiliza-
tion (LMP) and autophagy in response to DNA
damage
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Lysosomes contain more than 60 hydrolytic enzymes
and degrade macromolecular compounds transported by
endocytosis, phagocytosis, and autophagy. Various
forms of stress can induce lysosomal membrane permea-
bilization (LMP), resulting in the translocation of intra-
lysosomal components, such as cathepsins, to the cyto-
plasm inducing lysosomal-dependent cell death
(LDCD).
cancer cells with a DNA-damaging drug induces LMP in

We previously reported that treatment of

a p53-dependent manner with unknown molecular mech-
anisms (Cancer Sci 2021). Here we have elucidated
the underlying mechanism of this LMP induction.

As compared with TP53-knockout A549 (TP53-KO
A549) cells, treatment of wild-type TP53 A549 cells
with DNA-damaging drugs namely, doxorubicin, carbo-

platin, and etoposide, all induced LMP and accelerated
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cell death more rapidly. The LMP was induced by up-
regulation and activation of BID in wild-type TP53 A549
cells and followed by translocation of truncated BID to
lysosomes. Simultaneously autophagy for the elimina-
tion of the damaged lysosomes (i.e. lysophagy) was ac-
tivated via the pS3-mTOR-TEFB/TFE3 pathways in re-
sponse to DNA damage. These data suggested the dual
functions of p53 for the LMP regulation ; induction via
p53-BID axis whereas repression of LMP via the p53-
mTOR-TFEB / TFE3 pathway. Thus, blocking autoph-
agy with hydroxychloroquine or azithromycin as well as
ATGS5 KO resulted in enhanced LMP and LDCD induc-
tion after exposure to DNA-damaging drugs. Further-
more, stabilization of lysosomal membrane using
U18666A, an inhibitor of NPC1, resulted in suppression
of LMP as well as LDCD in wild-type TP53 A549 cells
but not in TP53-KO A549 cells.  All these data indicat-
ed that LMP is finely regulated by TP53 after exposure to

DNA-damaging drugs.
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