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Elucidation of the mechanism of Fe ion regulation of cancer microenvironment by
tumor vascular endothelial cells

Muramatsu, FUmitaka
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This study aimed to elucidate the microenvironmental mechanisms by which
tumor vascular endothelial cells produce ceruloplasmin and confer anticancer drug resistance through
modulation of iron ion metabolism in cancer.
Vascular endothelial cell-specific ceruloplasmin is responsible for the redox reaction of iron ions
in the tumor environment and promotes iron ion uptake into cancer cells. lron ions act as a cofactor
for DNA demethyltransferases in the nucleus of cancer cells, causing epigenetic changes in the
genome of cancer cells and induction of anticancer drug-resistant genes. This
microenvironment-forming mechanism was also found to act in glioblastoma and melanoma, which have

poor prognosis, and has the potential to be applied to the development of treatment for various
malignant tumors.



Judah F. N Engl J Med. 1971
(angiogenesis)

VEGF
(Ferrara N. Science. 1989)
VEGF

PD-

VEGF

(Jain RK. Nat Med. 2001)

VEGF
(1)DNA
Mgmt
Fe

VEGF
Fe

GL261 B16

BEOEEMOELI AR T FOER

1. REMEORMICLHMMINGZE BIET . HROE\EHI T

(oA - (5 -

| VEGFE4IZkHm R |

2. 45 M ¥ O RS EI KPR PRET—AbEBIE Y ME/—< 5/ Xk

()
SerEARle
Y
S
MATS7S R M M h: F#tnE
3. BHEnE—vFAOT7IO—F
M AL
- BT
@ MpRsnze-—y | AR
738 O W BT
A SR
DNA Fe2+
Fe2+
(2)
- Fe
VEGF



B16
bEnd3

(
Steap?2
Tet3
Mgmt
(
FAFENLE o 5 P Rz SR

nE=vF7F+0

GPI-linked
Ceruloplasmin

7 N
@ HASHRS

STEAP2

Fe3 Fe*

Fe+3+
Fe*3*

TFR1 endocytosis

@ A

BIFRE IRt 2 . ;o )
e promoter MGMT

demethylation

Created in BioRender.com bio




2 2 0 2

Jia Weizhen Kong Lingyu Kidoya Hiroyasu Naito Hisamichi Muramatsu Fumitaka Hayashi 12

Yumiko Hsieh Han-Yun Yamakawa Daishi Hsu Daniel K. Liu Fu-Tong Takakura Nobuyuki

Indispensable role of Galectin-3 in promoting quiescence of hematopoietic stem cells 2021

Nature Communications -
DOl

10.1038/s41467-021-22346-2

Inukai Koichi Kise Kazuyoshi Hayashi Yumiko Jia Weizhen Muramatsu Fumitaka Okamoto Naoki 29

Konishi Hirotaka Akuta Keigo Kidoya Hiroyasu Takakura Nobuyuki

Cancer apelin receptor suppresses vascular mimicry in malignant melanoma 2023

Pathology and Oncology Research

DOl
10.3389/pore.2023.1610867

44

2021

30

2022







