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Development of a high-precision dia?nostic method for heart failure utilizing
abnormal biosynthesis of beta-atrial natriuretic peptide in the failing heart

Minamino, Naoto
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Atrial natriuretic peptide (ANP) is a prominent diagnostic biomarker for
heart failure (HF). ANP in the circulation consists of a -ANP, B -ANP, and proANP in HF patients,
while only a -ANP in healthy controls. However, little is known about biosynthesis and regulation of

3 -ANP and proANP in the cardiac atrium (CA) and ventricle (CV). We have established ELISAs for (3
-ANP, proANP, and total ANP. Tissue levels of three ANP forms in CA and CV were measured in 46 HF
patients, and they were divided into three groups according to their levels. By RNA-seq and
chromatographic analyses of CA and CV tissues of the three groups, abnormal gene expression in the
protein quality control was observed in the CA, while reduced processing enzyme expression in the
Cv. Pathophysiological conditions of CA and CV cardiomyocytes characterized by RNA-seq analysis
probably induce B -ANP production in CA and proANP secretion from CV, which will provide more
detailed diagnosis methods for HF.

ANP B -ANP  proANP



BNP
(2) ANP BNP
BNP ANP
ANP o -ANP
o -ANP B -ANP proANP 3
B -ANP a -ANP
proANP  total ANP(a -ANP 3 -ANP proANP )
o -ANP total BNP B -ANP  proANP
3
B -ANP proANP
- B -ANP proANP
3)
5 50
3 ANP
i)
3 ANP
(i) R -seq
B -ANP o -ANP
(iii) proANP
proANP
(v) ANP3
(€H) ANP
ANP 3
HPLC) 3 CLEIA
(2) B -ANP  proANP
RNA-seq
GO pathway GSEA PCA
(PDD)
MRNA
B -ANP proANP
o -ANP
(©))

MRNA

ANP

B -ANP proANP 3

ANP

ANP 3

(iv)B -ANP
RNA-seq

ANP



B -ANP  proANP

(4) B -ANP  proANP CLEIA

B -ANP  proANP ANP

(¢)) ANP
46
total ANP
100 20000pmol/g proANP 70 14 B -ANP  200pmol/g
15 o -ANP  50% B -ANP /a -ANP
(A)ANP /B -ANP /a -ANP (B)ANP
/B -ANP /proANP © proANP

B -ANP (D)ANP /a -ANP (E)ANP /a -

ANP (F)total ANP /a -ANP 5 7

(2 3 ANP CLEIA

A D HPLC
3 CLEIA total ANP CLIA proANP (3 -ANP o -ANP
proANP (3 -ANP  CLEIA
HPLC
proANP o -ANP 2 HPLC
1600 - —e—total ANP
70.0 1
. 1400 4 60.0 ~—8— proANP
B -ANP ProANP Sy 100 e B
g 1000 So%
2 ;’ 800 4 |200
“g 600 10.0
total ANP proANP (3 -ANP - 00
400 4
proANP £
< 200
0 +eescecss T ?
30 40 50 60 70 80 90
(DS) Time (min)
K1, DA2LEAESBEYOSILOBIOTEDOER
3) B -ANP proANP
RNA (RIN)
24 13 11 RNA-seq
RNA-seq C-B-A
A/BMTOHBLE
A\
“/ 349 b
[ \
B -ANP ) 302 419
corin 7.5 103
PCSK MMP
protein DS isomerase (PDI) PDIA w1 0
ERO1
1/2 HSPAL HEBRETHL 148
FKBP B/CHITORELLER A/CHITORERLRED
ER 2. DFRLUEMEBORNA-seqf2iTIHER: EHOEIHEEFOLLE
ER proANP N
PDI DS corin

a -ANP ANP



proANP DS PDI

DS proANP corin
B -ANP corin
proANP o -ANP A
F-E-D
ANP
corin PDI
ER
proANP corin
O]
3 ANP 3
C-B-A F-E-D
NYHA
3 5 3 2
RNA-seq B-A
C-B
C-B
B-A
A ER
B -ANP
F-E-D
proANP corin
ANP proANP
ANP BNP
proANP corin

(5) B -ANP  proANP  CLEIA

3B -ANP  proANP CLEIA proANP 2
B -ANP
Sep-pak
SH BSA
B -ANP total ANP  proANP B -ANP
2 DS SH
DS DS
BSA SH N-ethyl maleimide NEM ImM NEM
B -
ANP CLEIA

Nagai-Okatani C, Kangawa K, Takashio S, Minamino N, et al. JAppl Lab Med. 1:47-59, 2016.
Matsuo A, Nagai-Okatani C, Nishigori M, Kangawa K, Minamino N. Peptides. 111:3-17, 2019.
Takashio S, Takahama H, Nishikimi T, Minamino N, Izumi C, et al. Open Heart. 6:€001072, 2019.



8 7 1 6

Tokudome Takeshi Otani Kentaro Mao Yuanjie Jensen Lars Jorn Arai Yuji Miyazaki Takahiro 79

Sonobe Takashi Pearson James T. Osaki Tsukasa Minamino Naoto Ishida Junji Fukamizu

Akiyoshi Kawakami Hayato Onozuka Daisuke Nishimura Kunihiro Miyazato Mikiya Nishimura

Hirohito

Endothelial Natriuretic Peptide Receptor 1 Play Crucial Role for Acute and Chronic Blood 2022

Pressure Regulation by Atrial Natriuretic Peptide

Hypertension 1409 1422
DOl

10.1161/HYPERTENSIONAHA .121.18114

Miyoshi Takekazu Hosoda Hiroshi Miyake Akira Sakaguchi Heima Kitano Masataka Kurosaki Ken 64

- ichi Shiraishi Isao Nakai Michikazu Nishimura Kunihiro Miyazato Mikiya Kangawa Kenji

Yoshimatsu Jun Minamino Naoto

Utility of perinatal natriuretic peptide for predicting neonatal heart failure 2022

Pediatrics International e15231
DOl

10.1111/ped.15231

Nakagawa Hitoshi Kumazawa Takuya Onoue Kenji Nakada Yasuki Nakano Tomoya Ishihara Satomi 77

Minamino Naoto Hosoda Hiroshi Iwata Nobuhisa Ueda Tomoya Seno Ayako Nishida Taku Soeda

Tsunenari Okayama Satoshi Watanabe Makoto Kawakami Rika Saito Yoshihiko

Local Action of Neprilysin Exacerbates Pressure Overload Induced Cardiac Remodeling 2021

Hypertension 1931 1939
DOl

10.1161/HYPERTENSIONAHA.120.16445




Kimura Akihisa Takahama Hiroyuki Nishikimi Toshio Takashio Seiji Hayashi Tomohiro Nagai- 8
Okatani Chiaki Nakagawa Yasuaki Yasuda Satoshi Anzai Toshihisa Minamino Naoto lzumi
Chisato
Molecular ratio of mature B- type natriuretic peptide in acute heart failure: an indicator for 2021
ventricular contractile recovery
ESC Heart Failure 5617 5621

DOl
10.1002/ehf2.13684
Yokoyama Yasuhiro Kataoka Naoya Nakai Michikazu Matsuo Ayaka Fujiwara Akihiro Wakamiya 79
Akinori Ueda Nobuhiko Nakajima Kenzaburo Kamakura Tsukasa Wada Mitsuru Kinugawa Koichiro
Minamino Naoto Kusano Kengo et al.
A new biomarker of cardiac resynchronization therapy response: cGMP to mature BNP ratio 2022
Journal of Cardiology 727 733

DOl
10.1016/j .jjcc.2021.12.015

89
ANP ARNI ANP 2021
490 496

DOl
Miyoshi Takekazu Hosoda Hiroshi Minamino Naoto 12
Significance of Atrial and Brain Natriuretic Peptide Measurements in Fetuses With Heart Failure 2021
Frontiers in Physiology 65435

DOl
10.3389/fphys.2021.654356




25 CVEM2021 4

2021

CNP — CNP-53 —
25 CVEM2021

2021

Hiroyuki Takahama, Kenji Moriuchi, Kengo Kusano, Teruo Noguchi, Satoshi Yasuda, Naoto Minamino, Chisato lzumi.

A New Therapeutic Paradigm of cGMP Modulation in Heart Failure.

86 ,

2022

Hiroyuki Takahama, Naoto Minamino, Chisato lzumi

Reduced effectiveness of natriuretic peptide in patients with severe heart failure: Is neurohormonal imbalance the key for
therapy?

85

2021




2022

Medical Do/

545

(KAIYA Hiroyuki)

2021 12

(40300975) (84404)
(SHIRAI Manabu)

(70294121) (84404)
(WAKABAYASHI Masaki)

(70552024) (84404)




