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Elucidation of the role of ERK5 and the mechanism of epithelial-mesenchymal
transition for cancer metastasis control
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In cultured human umbilical vein endothelial cells, TGF-B stimulation
decreased the expression of the endothelial cell marker CD31, but TGF-3 did not decrease CD31
expression in cells treated with the ERK5 activator, pitavastatin. When a carcinoma in situ model
was created using vascular endothelial cell-specific ERKS heterozygous deficient mice (ERK5EKO),
tumor growth was slower in ERKS5EKO than in controls. The effect of ERKS5EKO on angiogenesis was
examined using a free skin flap model, and the results showed that ERK5EKO enhanced angiogenesis and

improved the skin flap survival rate. These results indicate that ERK5 activation may contribute to
the maintenance of endothelial cell properties and suppression of angiogenesis.

ERK5



1985

QoL

(endothelial-mesenchymal transition; EndMT)
EndMT  Tumor growth factor (TGF)-p  bone morphogenetic protein (BMP) family
(shear stress)
EndMT

(Izawa-lshizawa Y,
et. a. JHypertens. (2019))

(Am J Physiol Heart Circ
Physiol. 2016, Biomicrofluidics. 2017)

EndMT
invivo invitro
EndMT
in silico EndMT
EndMT Smad2/3 ALK-1 Wnt (Angiogenesis
2018) EndMT
(laminar shear stress)  extracellular signal-regulated protein kinase 5 (ERK5)
EndMT (Cardiovasc Res. 2015) ERK5
NF-xB vascular cell adhesion molecule (VCAM)-1
(vascular endothelial growth factor: VEGF) FLT1

(Mol Cell Biol. 2005)

(eNOS)

(Circulation 2013) ERK5 EndMT
ERK5

(1) ERK5 invitro
. ERK5 TGF-3 BMP EndMT

ERK5 ERK5 (Le NT, lzawa-
Ishizawa, et. a. JImmunol. 2014)
. ERK5 siRNA BIX 02189 XMD8-92

EndMT

() invivo
«C57BI/6J ERK5 (ERK5EKO) Lewis

ERK5
. ERK5
*ERK5EKO

ERKS ERK



ERK5S

®3)
. The Cancer GenomeAtlas(TCGA)
EndMT ERK5
1000 JMDC ClaimsDatabase
(HUVEC) in vitro T —
EndMT -
EndMT TGF-B 10 ng/mL HUVEC £
Fig.1 3
PCR ~
TGF-p :g
CD31 ERK5 Eé
TGF-p = s
CDh31 Fig. 1. HUVECK &
ERK5
ERK5 100
(colon- '
26) (LLC) 050
ERK5
EndMT % oo
ERK5 £
__g 040
ERK5EKO .
(Fig. 2 ERK5 )
TCGA WT KO
Fig. 2. Fl ival
ERK5 VEGF VEGF % i Sumive
VEGF
VEGF
ERK5
(Zamami Y,
| zawa-Ishizawa Y, et. al. Biomed Pharmacother. 2022)
JMDC VEGF
Sunitinib

ERKS



14 14 0 10

Ikeda Y, Watanabe H, Shiuchi T, Hamano H, Horinouchi Y, Imanishi M, Goda M, Zamami Y, Takechi 63

K, lzawa-Ishizawa Y, Miyamoto L, Ishizawa K, Aihara KI, Tsuchiya K, Tamaki T.

Deletion of H-ferritin in macrophages alleviates obesity and diabetes induced by high-fat diet 2020

in mice.

Diabetologia 1588-1602
DOl

10.1007/s00125-020-05153-0.

Kondo M, lzawa-Ishizawa Y, Goda M, Hosooka M, Kagimoto Y, Saito N, Matsuoka R, Zamami Y, Chuma 21

M, Yagi K, Takechi K, Tsuneyama K, Ishizawa K.

Preventive Effects of Quercetin against the Onset of Atherosclerosis-Related Acute Aortic 2020

Syndromes in Mice.

International Journal of Molecular Sciences -
DOl

10.3390/ijms21197226.

Yagi K, Mitstui M, Zamami Y, Niimura T, lzawa-lIshizawa Y, Goda M, Chuma M, Fukunaga K, Shibata 10

T, Ishida S, Sakurada T, Okada N, Hamano H, Horinouchi Y, lkeda Y, Yanagawa H, Ishizawa K.

Investigation of drugs affecting hypertension in bevacizumab-treated patients and examination 2021

of the impact on the therapeutic effect.

Cancer Medicine 164-172
DOl

10.1002/cam4.3587.

Hamano H, lkeda Y, Goda M, Fukushima K, Kishi S, Chuma M, Yamashita M, Niimura T, Takechi K, 99

Imanishi M, Zamami Y, Horinouchi Y, lzawa-Ishizawa Y, Miyamoto L, Ishizawa K, Fujino H, Tamaki

T, Aihara KI, Tsuchiya K.

Diphenhydramine may be a preventive medicine against cisplatin-induced kidney toxicity 2021

Kidney International 885-899

DOl
10.1016/j .kint.2020.10.041.




Masaki Imanishi, Yusuke Yamakawa, Keijo Fukushima, Raiki Ikuto, Akiko Maegawa, Yuki lzawa-
Ishizawa, Yuya Horinouchi, Masateru Kondo, Masatoshi Kishuku, Mitsuhiro Goda, Yoshito Zamami,
Kenshi Takechi, Masayuki Chuma, Yasumasa lkeda, Koichiro Tsuchiya, Hiromichi Fujino, Koichi
Tsuneyama, Keisuke Ishizawa

Fibroblast-specific ERKS deficiency changes tumor vasculature and exacerbates tumor progression 2020

in a mouse model.

Naunyn-Schmiedeberg®s Archives of Pharmacology -
DOl

10.1007/s00210-020-01859-5

Tatsuya Tsuda, Masaki Imanishi, Mizuho Oogoshi, Mitsuhiro Goda, Yoshitaka Kihira, Yuya 142

Horinouchi, Yoshito Zamami, Keisuke Ishizawa, Yasumasa lkeda, Ichiro Hashimoto, Toshiaki

Tamaki, Yuki lzawa-lIshizawa

Rho-associated protein kinase and cyclophilin a are involved in inorganic phosphate-induced 2020

calcification signaling in vascular smooth muscle cells

Journal of Pharmacological Sciences 109 115
DOl

10.1016/j . jphs.2019.12.005

Yoshito Zamami, Takahiro Niimura, Toshihiro Koyama, Yuta Shigemi, Yuki lzawa-Ishizawa, Mizuki 10

Morita, Ayako Ohshima, Keisaku Harada, Toru Imai, Hiromi Hagiwara, Naoto Okada, Goda

Mitsuhiro Kenshi Takechi, Masayuki Chuma, Yutaka Kondo, Koichiro Tsuchiya, Shiro Hinotsu,

Mitsunobu R. Kano, Keisuke Ishizawa

Search for Therapeutic Agents for Cardiac Arrest Using a Drug Discovery Tool and Large-Scale 2019

Medical Information Database

Frontiers in Pharmacology -
DOl

10.3389/fphar.2019.01257

Hirofumi Hamano, Takahiro Niimura, Yuya Horinouchi, Yoshito Zamami, Kenshi Takechi, Mitsuhiro 318

Goda, Masaki Imanishi, Masayuki Chuma, Yuki lzawa-lIshizawa, Licht Miyamoto, Keijo Fukushima,

Hiromichi Fujino, Koichiro Tsuchiya, Keisuke Ishizawa, Toshiaki Tamaki, Yasumasa lkeda

Proton pump inhibitors block iron absorption through direct regulation of hepcidin via the aryl 2020

hydrocarbon receptor-mediated pathway

Toxicology Letters 86 91

DOl
10.1016/j . toxlet.2019.10.016




Yoshito Zamami, Takahiro Niimura, Naoto Okada, Toshihiro Koyama, Keijo Fukushima, Yuki lzawa- 5

Ishizawa, Keisuke Ishizawa

Factors Associated With Immune Checkpoint Inhibitor-Related Myocarditis 2019

JAMA Oncology 1635 1635
DOl

10.1001/jamaoncol .2019.3113

Yasumasa lkeda, Akiho Satoh, Yuya Horinouchi, Hirofumi Hamano, Hiroaki Watanabe, Mizuki Imao, 33

Masaki Imanishi, Yoshito Zamami, Kenshi Takechi, Yuki lzawa- Ishizawa, Licht Miyamoto, Tasuku

Hirayama, Hideko Nagasawa, Keisuke Ishizawa, Ken-Ichi Aihara, Koichiro Tsuchiya, Toshiaki

Tamaki

Iron accumulation causes impaired myogenesis correlated with MAPK signaling pathway inhibition 2019

by oxidative stress

The FASEB Journal 9551 9564
DOl

10.1096/Fj .201802724RR

Takahashi S, Takechi K, Jozukuri N, Niimura T, Chuma M, Goda M, Zamami Y, lzawa-Ishizawa Y, 902

Imanishi M, Horinouchi Y, lkeda Y, Tsuchiya K, Yanagawa H, Ishizawa K

Examination of the antiepileptic effects of valacyclovir using kindling mice— search for novel 2021

antiepileptic agents by drug repositioning using a large medical information database

European Journal of Pharmacology

174099 174099

DOl
10.1016/j .ejphar.2021.174099

Goda M, Kanda M, Yoshioka T, Yoshida A, Murai Y, Zamami Y, Aizawa F, Niimura T, Hamano H, Okada 14

N, Yagi K, Chuma M, lzawa- Ishizawa Y, Ishizawa K

Effects of 5- HT3 receptor antagonists on cisplatin- induced kidney injury 2021
Clinical and Translational Science 1906 1916

DOl
10.1111/cts.13045




Zamami Y, Hamano H, Niimura T, Aizawa F, Yagi K, Goda M, lzawa-Ishizawa Y, Ishizawa K 12

Drug-Repositioning Approaches Based on Medical and Life Science Databases 2021

Frontiers in Pharmacology -

DOl
10.3389/fphar.2021.752174

Chuma M, Nakamoto A, Bando T, Niimura T, Kondo Y, Hamano H, Okada N, Asada M, Zamami Y, Takechi -
K, Goda M, Miyata K, Yagi K, Yoshioka T, lzawa-lIshizawa Y, Yanagawa H, Tasaki Y, Ishizawa K

Association Between Statin Use and Daptomycin-related Musculoskeletal Adverse Events: A Mixed 2022
Approach Combining a Meta-analysis and a Disproportionality Analysis

Clinical Infectious Diseases -

Dol
10.1093/cid/ciacl28

27 3 3

5-HT3

137

2020

137

2020




137

2020

Yuki Nonin, Yoshito Zamami, Takahiro Niimura, Mitsuhiro Goda, Kimiko Fukunaga, Kenta Yagi, Masayuki Chuma, Yuki lzawa-
Ishizawa, Keisuke Ishizawa

Development of preventive drugs for doxorubicin-induced myocarditis using large-scale medical database

2020 (11BMP2020)

2020

Takahiro Niimura, Yoshito Zamami, Yuki lzawa-Ishizawa, Mitsuhiro Goda, Kimiko Fukunaga, Kenta Yagi, Masayuki Chuma, Keisuke
Ishizawa

Search for preventive drugs against anticancer drug-induced peripheral neuropathy using large-scale medical information

2020 (11BMP2020)

2020

Yuki lzawa-lIshizawa, Yoshito Zamami, Niimura Takahiro, Mitsuhiro Goda, Kenta Yagi, Masayuki Chuma, Masaki Imanishi, Keisuke
Ishizawa

New strategy for Cardio-Oncology study; the combination of big data analysis and basic research

79

2020




24

2020

30

2020

Takahiro Niimura, Yoshito Zamami, Yutaro Naitoh, Takehiro Kawashiri, Mitsuhiro Goda, Kenta Yagi, Masayuki Chuma, Yuki lzawa-
Ishizawa, Keisuke Ishizawa

Search for preventive drugs for drug-induced neuropathy using medical information database

CBI 2020

2020

5-HT3

30

2020




41

2020

5-HT3

94

2021

HMG-CoA

GST

94

2021

29

55

2019




29

55

2019

40

2019

40

2019

58

2019




Yoshito Zamami, Yuki lzawa-lshizawa, Takahiro Niimura, Mitsuhiro Goda, Naoto Okada, Kenshi Takechi, Masayuki Chuma, Keijo
Fukushima, Yuya Horinouchi, Yasumasa lkeda, Hiromichi Fujino, Koichiro Tsuchiya, Keisuke Ishizawa

Development of therapeutic agents using drug discovery tools and large-scale medical information

FIP2019

2019

Takahiro Niimura, Yoshito Zamami, Yuki lzawa-Ishizawa, Mitsuhiro Goda, Kenshi Takechi, Masayuki Chuma, Keijo Fukushima, Yuya
Horinouchi, Yasumasa lkeda, Hiromichi Fujino, Koichiro Tsuchiya, Keisuke Ishizawa

Nicorandil improve prognosis of cardiac arrest patient: A large-scale medical information analysis

FIP2019

2019

2019

2019

Mitsuhiro Goda, Kazuhito Saike, Masaya Kanda, Takahiro Niimura, Kenshi Takechi, Masayuki Chuma, Yuki lzawa-Ishizawa, Yoshito
Zamami, Keisuke Ishizawa

Effect of new preventive medicine on cisplatin-induced acute kidney injury

EACPT2019

2019




139

2021

139

2021

50

2021

140

2021




95

2022

2021 3
(CHUMA Masayuki)
(20819289) (16101)
2020 3 18
(HORINOUCHI Yuya)
(30716593) (16101)
(ZAVAMI Yoshito)
(70550250) (15301)
2020 3 18
(TAKECHI Kenshi)
(90793240) (16101)
(GODA Mitsuhiro)
(40585965) (16101)







