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Study on the mechanisms by which the translation initiation regulating factors
induces lipid accumulation in rat liver under protein deprivation.
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Dietary protein deprivation has been shown to induce fatty liver in animals
including human. However, the molecular mechanisms underlying such induction are largely unknown.
Our previous studies have elucidated that low-protein diet increases eukaryotic translation
initiation factor 4E-binding protein 1 (4E-BP1), which induces hepatic lipid accumulation in rats.
In addition, we found that low-protein diet also increased eukaryotic translation initiation factor
4G (elF4G) in the liver, which could be involved in the regulation of lipid metabolism in the liver.

In this study, we examined how 4E-BP1 and elF4G contributes to hepatic lipid accumulation under
protein deprivation. Our results indicated that the 4E-BP1 and elF4G could regulate lipid metabolism
in a different manner. Further studies are necessary to determine the details of these mechanisms.

4E-BP1 elF4G



4E-BP1 Eukaryotic translation initiation factor 4E-binding protein 1
4E-BP1
elF4E Eukaryotic translation initiation factor 4E
elF4E elF4G Eukaryotic translation initiation factor 4G
4E-BP1 mTORC1 Mammalian target of rapamycin complex
1 mTORC1 elF4E
elF4E  elF4G

4E-BP1
4E-BP1
4E-BP1
4E-BP1/elF4E
4E-BP1
4E-BP1
elF4AG elF4G/elF4E
4E-BP1/elF4E
elF4G/elFAE
4E-BP1  elF4G
4E-BP1
elF4G
elF4G
4E-BP1  elF4G
4E-BP1 elF4G
elF4G
elF4G
H4llIE 20 Full

Zero elF4G



4E-BP1  elF4G

elF4G
elF4G
4E-BP1  elF4G
IRS -2
IRS-2
4E-BP1 elF4G
elF4G
elF4G
Zero
H4 E
elF4G Zero 24 4E-
BP1 elF4E Full
Zero 24 elF4G Full
elF4G 4E-
BP1 elF4E
4E-BP1 elF4G
4E-BP1 elF4G
elF4G
elF4G elF4G
elF4G Ad elF4G Ad
elF4G elF4G
Ad elF4G elF4AG
elF4G
elF4G SshRNA short hairpin RNA
5 elF4G shRNA
L6 elF4G
5 3 shRNA
L6 elF4G elF4G
shRNA
4E-BP1
4E-BP1
elF4G
elF4G
IRS-2 elFAG 4E-BP1
IRS-
2 IRS-2
IRS-2 4E-BP1
elF4G

elF4AG 4E-BP1

elF4AG
elF4G



Yuka Toyoshima, et al., Dietary protein deprivation upregulates insulin signaling and
inhibits gluconeogenesis in rat liver. J Mol Endocrinol, 45: 329-340, 2010.

Yuka Toyoshima, et al., Tissue-specific effects of protein malnutrition on insulin signaling
pathway and lipid accumulation in growing rats. Endocrine J. 61: 499-512, 2014.

Yuka Toyoshima, et al., A translation repressor, 4E-BP1, regulates the triglyceride level
in rat liver during protein deprivation. Am J Physiol Endocrinol Metab. 318: E636-E645,
2020



6 6 0 0

Otani Lila Nishi Hiroki Koyama Ayaka Akasaka Yuta Taguchi Yusuke Toyoshima Yuka Yamanaka 17

Daisuke Hakuno Fumihiko Jia Huijuan Takahashi Shin-Ichiro Kato Hisanori

Low-arginine and low-protein diets induce hepatic lipid accumulation through different 2020

mechanisms in growing rats

Nutrition & Metabolism 60
DOl

10.1186/s12986-020-00477-5

Toyoshima Yuka Nakamura Katsuyuki Tokita Reiko Teramoto Naomi Sugihara Hidetoshi Kato 295

Hisanori Yamanouchi Keitaro Minami Shiro

Disruption of insulin receptor substrate-2 impairs growth but not insulin function in rats 2020

Journal of Biological Chemistry

11914 11927

DOl
10.1074/jbc.RA120.013095

Nakata Tomoko Toyoshima Yuka Yagi Takashi Katsumata Harumi Tokita Reiko Minami Shiro 15

Growth hormone increases regulator of calcineurin 1-4 (Rcanl-4) mRNA through c-JUN in rat liver 2020

PLOS ONE €0235270
DOl

10.1371/journal .pone.0235270

Toyoshima Yuka Yoshizawa Fumiaki Tokita Reiko Taguchi Yusuke Takahashi Shin-Ichiro Kato 318

Hisanori Minami Shiro

A translation repressor, 4E-BP1, regulates the triglyceride level in rat liver during protein 2020

deprivation

American Journal of Physiology-Endocrinology and Metabolism E636 E645

DOl
10.1152/ajpendo.00464.2019




Nakata Tomoko Hirano Yoshitaka Katsumata Harumi Tokita Reiko Yagi Takashi Toyoshima Yuka 67
Minami Shiro

Growth hormone activates X-box binding protein 1 in a sexually dimorphic manner through the 2020
extracellular signal-regulated protein kinase and CCAAT/enhancer-binding protein B pathway in
rat liver

Endocrine Journal 185 200

DOl
10.1507/endocrj .EJ19-0240

Yagi Takashi Toyoshima Yuka Tokita Reiko Taguchi Yusuke Okamoto Yoshihisa Takahashi Shin- 83
Ichiro Kato Hisanori Minami Shiro

Low-protein diet enhances adiponectin secretion in rats 2019
Bioscience, Biotechnology, and Biochemistry 1774 1781
DOl

10.1080/09168451.2019.1621153

10 4 0

93

2020

92

2020




4E-BP1

126 98

2021

2021 ,2021

2021

mTOR G6Pase

42

2019

Insulin-like Growth Factor-1 IGF-I

13

2019




92

2019

94

2021

94

2021

IRS-1

2022

2022




http://www-w.cf.ocha.ac.jp/ihli/
https://www.nms.ac.jp/ig/bumon/seitai/
http://shigen.mine.utsunomiya-u.ac.jp/

(TOKITA Reiko)

(KATO Hisanori)

(MINAMI Shiro)




