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Omics analysis applicable to preemptive medicine of chronic kidney disease
-focusing on comprehensive analysis of phosphorylated proteins-

Nagao, Shizuko
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In order to clarifg deteriorated factors of chronic kidney disease (CKD),
kidneys of CKD animal model were analyzed by an omics approach. PCK rat is an animal model by
orthogons Pkhdl gene for human polycystic kidney disease. In PCK cystic kidney, the metabolites
levels increased in TCA cycle, urea cycle, branched chain amino acid metabolism and nucleic acid
metabolism, the metabolites levels also changed in Iiﬁid and sugar related metabolism. Pcy mouse is
an animal model by orthogons Nphp3 gene for human nephronophthisis. The metabolites levels of
nucleic acid, TCA cycle, urea cycle, aromatic amino acid and lipid metabolism changed in pcy cystic
kidneys. 17 proteins in PCK rats and 35 proteins in pcy mice significantly changed by a
comprehensive analysis of phosphorylated proteins. These results will be developed into researches
contributing to human preemptive medicine of chronic kidney disease.
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Mitochondrial Abnormality Facilitates Cyst

Formation in  Autosomal  Dominant
Polycystic Kidney Disease Yu Ishimoto,
Reiko Inagi, Daisuke Yoshihara, Masanori
Kugita, Shizuko Nagao, Akira Shimizu,

Norihiko Takeda, Masaki Wake, Kenjiro

Honda, Jing Zhou, Masaomi Nangaku.
Molecular and Cellular Biology December
2017 vol. 37 no. 24 e00337-17.

Distinct oxylipin alterations in diverse
models of cystic kidney diseases. Md
Monirujjamana, Jessay G. Devassy, Tamio

Yamaguchi, Nikhil Sidhu, Masanori Kugita,

Melissa Gabbs, Shizuko Nagao, Jing Zhou,
Amir Ravandi, Harold M. Aukema. Biochim
Biophys Acta. -Molecular and Cell Biology
of Lipids- 2017 Dec;1862(12):1562-1574.

Beneficial effect of combined treatment with
octreotide and pasireotide in PCK rats, an
orthologous model of human autosomal
recessive  polycystic  kidney disease.
Masanori Kugita, Kazuhiro Nishii, Tamio
Yamaguchi, Atsushi Suzuki, Yukio Yuzawa,
Shigeo Horie, Eiji Higashihara, Shizuko
Nagao. PLoS One. 2017 May 18;12(5):
e0177934.
Aberrant  Smad3  phosphoisoforms in
cyst-lining epithelial cells in the cpk mouse,
a model of autosomal recessive polycystic
kidney disease. Taketsugu Hama, Masashi
Sato, Hironobu Mukaiyama, Hiroko Togawa,
Yuko Shima, Masayasu Miyajima, Kandai
Nozu, Shizuko Nagao, Hisahide Takahashi,
Mayumi Sako, Kazumoto lijima, Norishige
Yoshikawa, Hiroyuki Suzuki. American
Journal of Physiology - Renal Physiology
2017 Dec 1;313(6):F1223-F1231.

Reverse genetics system demonstrates that
rotavirus non-structural protein NSP6 is
not essential for viral replication in cell
culture Satoshi Komoto, Yuta Kanai, Saori
Fukuda, Takahiro

Masanori  Kugita,

Kawagishi, Naoto Ito, Nakoto Sugiyama,
Yoshiharu Matsuura, Takeshi Kobayashi,
Koki Taniguchi, J Virol. 2017 Oct 13;91(21)

Dietary flax oil rich in o -linolenic acid

reduces renal disease and oxylipin

abnormalities, including formation of
docosahexaenoic acid derived oxylipins in
the CD1-pcy/pcy mouse model of

nephronophthisis. Tamio Yamaguchi, Jessay



G. Devassy, Melissa Gabbs, Amir Ravandi,
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Prostaglandins Leukot Essent Fatty Acids.
2015 Mar;94:83-9

Cyclooxygenase product inhibition with
acetylsalicylic acid slows disease
progression in the Han:SPRD-Cy rat model
of polycystic kidney disease, Naser H.M.
Ibrahim, Melanie Gregoire, Jessay G.
Devassy, Yinhong Wu, Daisuke Yoshihara,
Tamio Yamaguchi, Shizuko Nagao, Harold
M. Aukema. Prostaglandins & Other Lipid
Mediators, Volumes 116-117, January-
March 2015, Pages 19-25

) . ADPKD

1 2 p180-193
2015

Masanori Kugita, Tamio Yamaguchi, Yoichi
Nagamura, Harold M Aukema, Shizuko
Nagao. Increased salt intakes dose not
deteriorate renal cystic disease progression
in high water loaded PCK rats. Kidney
Week 2016, Chicago, IL, U.S.A., 2016 Nov
15-20
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Alterations in the jck and pcy mouse models
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expressions of miR-378a-3p/ADAMTSL in
cpk mice, a model of ARPKD Kidney Week
2016, Chicago, IL, U.S.A., 2016 Nov 15-20
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Zhou, Reiko Inagi. Mitochondrial
dysfunction contributes to cysts
proliferation  of autosomal  dominant
polycystic kidney disease. Kidney Week
2016, Chicago, IL, U.S.A., 2016 Nov 15-20
Yu Ishimoto, Masaomi Nangaku, Shizuko
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Yoshihara D, Kugita M, Sasaki M, Nagao S.
Expression and distribution of retinoid X
receptor in rodent models of polycystic
kidney disease. 11th ASPR Congress & the
118th Annual Meeting of the Japan Pediatric
Society, Osaka, 2015 Apr 15-18
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Yamaguchi T, Nagao S. Retinoid X receptor
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