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Development of a new renal therapy through Gut-renal axis
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Chronic Kidney diseases associated with abnormal mitochondrial function

(mitochondrial-related nephropathy) cause many pathological conditions, but there are no specific
therapeutic drugs, and existing treatments have been the only option. The applicant has discovered
MA-5, a novel synthetic indole compound that promotes ATP production. The reason why the plant
hormone 1AA, which is the precursor to MA-5, exists in the human body lies in intestinal bacteria.
Human endosymbiont mitochondria and exosymbiont intestinal flora interact with each other through
low-molecular compounds to regulate the health and lifespan of the human host. In order to elucidate
the intestinal-kidney link, this research will elucidate the mutual regulatory network between
mitochondria and intestinal flora, elucidate the effect of improving mitochondrial function,
elucidate the mechanism by which kidney mitochondria are controlled from the intestines, and develop

new treatments.

CKD



ATP AK1

/
(SRNS)
(FSGS)
CKD
3
CKD
PS
(Nat Commun 2019)
(i Rep
2016) (JASN 2015) (NDT 2020),
SGLT1 SGLT2 (AJP
2018)
CKD 120
( 1D:UMINO00023850)
CKD
DNA
iPS

OCR Oxygen consumption rate
ECAR Extracelular acidificationrate



ROS

iPS
MELAS
iPS
ToyoharaT. Cell Stem Cell 27: 147, 2020  iPS
MELAS ) MELAS )
iPS
(+)-1iPS (-)-iPS
iPS mtDNA (+) mtDNA -) iPS
( )
10 RNA-seq
MELAS
mtDNA
Drosophila melanogaster
Gal4-UAS
ISC EB APOBEC1
APOBEC
( Cl
)
16p g
eGFR
(
)
X
X
X B
B
mMtDNA

APOBEC

APOBEC



12 11 5 1

Mishima Eikan Ito Junya Abe Takaaki Fedorova Maria Proneth Bettina Pratt Derek A. Conrad 608

Marcus

A non-canonical vitamin K cycle is a potent ferroptosis suppressor 2022

Nature 778 783
DOl

10.1038/s41586-022-05022-3

Higashitani Atsushi Teranishi Mika Nakagawa Yui [Itoh Yukou Sudevan Surabhi Szewczyk 37

Nathaniel J. Kubota Yukihiko Abe Takaaki Kobayashi Takeshi

Increased mitochondrial Ca2+ contributes to health decline with age and Duchene muscular 2023

dystrophy in C. elegans

The FASEB Journal 1-11
DOl

10.1096/Fj .202201489RR

Alam Md Morshedul Kishino Akihiro Sung Eunkyu Sekine Hiroki Abe Takaaki Murakami Shohei 60

Akaike Takaaki Motohashi Hozumi

Contribution of NRF2 to sulfur metabolism and mitochondrial activity 2023

Redox Biology

102624 102624

DOl
10.1016/j . redox.2023.102624

Akiyama Yasutoshi Takenaka Yoshika Kasahara Tomoko Abe Takaaki Tomioka Yoshihisa Ivanov 23
Pavel
RTCB Complex Regulates Stress-Induced tRNA Cleavage 2022

International Journal of Molecular Sciences

13100 13100

DOl
10.3390/i jms232113100




Terui Hitoshi Yamasaki Kenshi Wada-lIrimada Moyuka Onodera-Amagai Mayuko Hatchome Naokazu 7

Mizuashi Masato Yamashita Riu Kawabe Takeshi Ishii Naoto Abe Takaaki Asano Yoshihide Aiba

Setsuya

Staphylococcus aureus skin colonization promotes SLE-like autoimmune inflammation via 2022

neutrophil activation and the IL-23/1L-17 axis

Science Immunology 1-18
DOl

10.1126/sciimmunol .abm9811

Wu Xintong Nagasawa Satoi Muto Kasumi Ueda Maiko Suzuki Chitose Abe Takaaki Higashitani 23

Atsushi

Mitochonic Acid 5 Improves Duchenne Muscular Dystrophy and Parkinson’ s Disease Model of 2022

Caenorhabditis elegans

International Journal of Molecular Sciences 9572 9572
DOl

10.3390/i jms23179572

Akiyama Yasutoshi Lyons Shawn M. Fay Marta M. Tomioka Yoshihisa Abe Takaaki Anderson Paul 9

J. lvanov Pavel

Selective Cleavage at CCA Ends and Anticodon Loops of tRNAs by Stress-Induced RNases 2022

Frontiers in Molecular Biosciences 1-17
DOl

10.3389/fmolb.2022.791094

Ho HJ, Kikuchi K, Oikawa D, Watanabe S, Kanemitsu Y, Saigusa D, Kujirai R, lkeda-Ohtsubo W, 9

Ichijo M, Akiyama Y, Aoki Y, Mishima E, Ogata Y, Oikawa Y, Matsuhashi T, Toyohara T, Suzuki C,

Suzuki T, Mano N, Kagawa Y, Owada Y, Katayama T, Nakayama T, Tomioka Y, Abe T.

SGLT-1-specific inhibition ameliorates renal failure and alters the gut microbial community in 2021

mice with adenine-induced renal failure

Physiological Reports 15902

DOl
10.14814/phy2.15092




Mishima E, Abe T 45

Role of the microbiota in hypertension and antihypertensive drug metabolism. 2022

Hypertens Res. 246-253
DOl

10.1038/s41440-021-00804-0

Abe M, Akaishi T, Ishizawa K, Shinano H, Ohtomo H, Orikasa K, Takayama S, Masaura A, Miyazaki 35

M, Abe T, Yokota K, Ishii T.

A massive natural disaster, the Great East Japan Earthquake, and the incidence of dialysis due 2022

to end-stage kidney disease

J Nephrol 719-724
DOl

10.1007/s40620-021-01140-9

Inoue H, Torigoe K, Torigoe M, Muta K, Obata Y, Suzuki T, Suzuki C, Abe T, Koji T, Mukae H, 55

Nishino T.

Mitochonic acid-5 ameliorates chlorhexidine gluconate-induced peritoneal fibrosis in mice. 2022

Med Mol Morphol. 27-40
DOl

10.1007/s00795-021-00305-6.

Akiyama Y, Tomioka Y, Abe T, Anderson P, lvanov P 18

In lysate RNA digestion provides insights into the angiogenin®s specificity towards transfer 2021

RNAs.

RNA Biol. 2546-2555
DOl

10.1080/15476286.2021.1930758.




95

2022

25

2021

67

2021

(Otsubo Wakako)

(00598203)

(11301)




(Kuranaga Erina)

(90376591)

(11301)

Helmholtz Zentrum Munchen

Eikan MIshima

Marus Conrad




