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2. Tonoki, A. and Davis, R. L. Aging impairs protein synthesis-dependent long-term memory in
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3. Tonoki A., and Davis, R. L. Aging impairs intermediate-term behavior memory by disrupting the
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2. Clark, R. I., Salazar, A., Yamada, R. et al. Distinct shifts in microbiota composition during
Drosophila aging impair intestinal function and drive mortality. Cell Reports 12, 1656-1667
(2015) .

3. Rera, M., Clark, R. I., Walker, D. W. Intestinal barrier dysfunction links metabolic and
inflammatory markers of aging to death in Drosophila. Proc. Natl. Acad. Sci. USA 109, 21528-
21533 (2012) .
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1. Nishi, H., Yamanaka, D., Kamei, H. et al. Importance of serum amino acid profile for induction of hepatic
steatosis under protein malnutrition. Sci. Rep. 8, 5461 (2018) .

2. Toyoshima, Y., Tokita, R., Taguchi, Y. et al. Tissue-specific of protein malnutrition on insulin signaling pathway
and lipid accumulation in growing rats. Endocr. J. 61, 499-512 (2014) .

3. Takenaka, A., Oki, N., Takahashi, S-I., et al. Dietary restriction of single essential amino acids reduces plasma
insulin-like growth factor-I (IGF-I) but does not affect plasma IGF-binding protein-1 in rats. J. Nutr. 130, 2910-
2914 (2000) .

4. Takenaka, A., Komori, K., Morishita, T. et al. Amino acid regulation of gene transcription of rat insulin-like
growth factor-binding protein-1. J Endocrinol. 164, R11-R16 (2000) .

5. Miura, Y., Kato, H., Noguchi, T. Effect of dietary proteins on insulin-like growth factor-1 (IGF-1) messenger
ribonucleic acid content in rat liver. Br. J. Nutr. 67, 257-265 (1992) .

6. Takahashi, S., Kajikawa, M., Umezawa, T. et al. Effect of dietary proteins on the plasma immunoreactive
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MEHESE AR5 ¥ (fibroblast growth factor) (XMFLEE C 22 F¥EAAES A 0Mh ¥ VN2 BT, %
DL LA —=T 7)Y -85 7 ) URRIVER L. M IS E S % FGE 7358 % A L CHERENIC
T NVEAEET H. —J7. FGF19 7 7 3V — (FGF19. FGF21. FGF23) 134kl FGF & s,
RVE VBEIAE T %0 FGF19 & FGF21 13 = 7 V¥ — #5352 N WE FGF Th 0, Zh?
AW, I CTER - WS b, FGF19 1B/ LN H 2 224 5. FGF21 13312
IR AR ER Uy SRR R IR iR 20 & 5P L3 %0 —75C. FGF19 & FGF21 (&35 (2 Huht i
MEEHTHIENAMONT WS, F#I2 FGR21 IZAFOEN L LTIHEHESNTBY, 7HursiEo
SV EATH Do & DI FGF21 OMBEFEI~ 7 A DFFMEMEYR b HE T b,

ZNF T, FGF19 & FGF21 OB T-HBUIHKEY 7 F v (HHBLRIiIEZ &) 12 X 252950
LNTWV2, K4 1Z.FGF19-FGF21 DHBAA ML AV ZF NIk o THHIME N L2 ML 7=,
COAMVAY T F VRGN T ATF4 %0 L CRIE TRAZEE LT 5. F72. ATF4 2EE L L
7B e AR O S B LT E e AV VRV ATIE, BIZo iV F - L HHaomE
IZBI5-3 % FGF21 % Huials, 4 OWFERCR 2 & ORI OO W TRA L 72w,
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Reticulum Stress under Physiological Conditions. J. Nutr. Sci. Vitaminol (Tokyo). 64, 200-208
(2018) .

2. Hashidume, T., Kato, A., Tanaka, T., et al. Single ingestion of soy [-conglycinin induces
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28183 (2016) .

3. Patel, R., Bookout, A. L., Magomedova, L., et al. Glucocorticoids regulate the metabolic hormone
FGF21 in a feed-forward loop. Mol. Endocrinol. 29, 213-223 (2015) .

4. Shimizu, M., Morimoto, H., Maruyama, R., et al. Selective Regulation of FGF19 and FGF21
Expression by Cellular and Nutritional Stress. J. Nutr. Sci. Vitaminol. (Tokyo) . 61, 154-160
(2015) .

5. Shimizu, M., Li, J.,, Maruyama, R., et al. FGF19 (fibroblast growth factor 19) as a novel target
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450, 221-229, (2013) .
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TWa 25 BT X > TEIT 5, BEEICBWTALOOERLSAEITET L TEB Y. AR
B DB, MR, Va7 4 SN D BB IR AN R E E 2o TWw
Bo TNSDOEBERTRBAMBN ZED27 LAV OBR L BEHIEDRKD 5N B D, LI IE
BOBREAEDN TV CIGBO ST L LTI ¥ 7 ) ABLAMEIET o Harvard Medical School,
David A. Sinclair Af7E5£ 125\ C DNA BEEKGR T ¥ 7 ) A 2402 X 52 %1€ 7V, ICE (Inducible
Changes in Epigenome) 2SN Twb, ICE ¥ ATt I-Ppol EMHEN LTV KX 7 L — AP
Y ADE KNS 3HBMZTHEIND, TOKE. DNA ZRIFRAFICRE,. BN, 1, &
BT, AZ2% & B LHE S 2RO T 25 S S, BILOXRBURMEES NS, &
SIZHIAR I BV TR R JE I B3 % BB F21E 2385 S . H3K27ac X H3K56ac &2 £ D b A
b 56 DNA X FMLICBWTRIEMBM o ) 2 2 %, ¥ 7 7 A HEH ML %L
REBEED X )ITHFET 20H, F2F OOV Tk L7z
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1. Hayano, M., Salfati, E. L. S., Apostolides, J., et al. Evidence for epigenetic cause of aging in mice.
submitted.

2.  Oberdoerffer, P, Michan, S., McVay, M., et al. SIRTI1 redistribution on chromatin promotes
genomic stability but alters gene expression during aging. Cell 135, 907-918 (2008) .

3. Mills, K. D., Sinclair, D. A., Guarente, L. MECIl-dependent redistribution of the Sir3 silencing
protein from telomeres to DNA double-strand breaks. Cell 97, 609-620 (1999) .
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