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Gut Microbiota-Derived Short Chain Fatty Acids Accelerate Food-Induced Circadian
Clock Entrainment in Mouse Peripheral Tissue

Tahara, Yu

3,100,000

In this study, we demonstrated the effect of microbiota-derived short-chain
fatty acid (SCFA) on the circadian clock system in mouse peripheral clocks. Cecal pH was lower and
amount of cecal SCFA was higher in the beginning of dark period. Oral injection of SCFA in the
daytime caused phase-advance of peripheral clocks. SCFA also caused phase entrainment of cellular
clocks in fibroblasts with dose- and time-of-day dependency. In addition, fiber rich diet enhanced
food-induced peripheral clock entrainment. Thus, our study revealed first application of
chrono-nutrition using microbiota-derived SCFA.



24

Cell
Mukherji et al., Cell, 2013

pH

Gpr41l, 43

PER2::LUCIFERASE = PER2::LUC knock-in
in vivo imaging
PER2::LUC

PER2::LUC ZT5

400mM 3
ZT7 4

C57/BL6J
Z17, 11, 15, 19,
23, 3 n=4
RT-PCR
Z10, 12, 17

PER2::LUC
PER2::LUC
pH
HPLC
pH pH
4
PER2::LUC T4
ZT7
PER2::LUC
PER2::LUC
ZT4-6
ZT5
ZT5
ZT5
RT-PCR
PER2::LUC 30
100uM
CT CTO

CT12
1, 22 CT8, 15



1.

pH
pH ZT15

pH
ZT15

pH

pH

7
Tahara Y and Shibata S, Abnormal

tuning of the hepatic circadian

metabolic rhythms in lung

cancer. Hepatology, 2016,
65:1061-1064. doi:
10.1002/hep.28982.

Shinozaki A, Misawa K, lkeda Y,
Haraguchi A, Kamagata M, Tahara Y,
Shibata S, Potent Effects of Flavonoid
Nobiletin on Ampliturde, Period, and
Phase of the Circadian Clock Rhythm in
PER2::LUC Mouse Embryonic
Fibroblasts. PLoS One. 2017,
12:e0170904. doi:

10.1371/journal .pone.0170904.
Tahara Y, Takatsu Y, Shiraishi T,
Kikuchi Y, Yamazaki M, Motohashi H,
Muto A, Sasaki H, Haraguchi A, Kuriki
D, Nakamura TJ, Shibata S, Age-related
circadian disorganization caused by
sympathetic dysfunction in peripheral
clock regulation, npj Aging and
Mechanisms and Disease, 2017, 3:16030.
doi:10.1038/npjamd.2016.30

. Takahashi M, Haraguchi A, Tahara Y,

Aoki N, Fukuzawa M, Tanisawa K, 1to T,
Nakaoka T, Higuchi M, Shibata S,
Positive association between physical
activity and PER3 expression in older
adults. Scientific Reports, 2017,
7:39771. doi: 10.1038/srep39771.

. Sasaki H, Hattori Y, lkeda Y, Kamagata

M, IlIwami S, Yasuda S, Tahara Y,
Shibata S, Forced rather than
voluntary exercise entrains
peripheral clocks via a
corticosterone/noradrenal ine
increase in PER2::LUC
mice. Scientific Reports, 2016,
6:27607. doi: 10.1038/srep27607.

. Tahara Y, Yokota A, Shiraishi T,

Yamada S, Haraguchi A, Shinozaki A,

Shibata S, In vitro and in vivo Phase



7.

Changes of the Mouse Circadian Clock

by Oxidative Stress, Journal of

Circadian Rhythms, 2016, 14:1-7.
DOl: http://doi.org/10.5334/jcr.136
Tahara Y, Shiraishi T, Kikuchi Y,
Haraguchi A, Kuriki D, Sasaki H,
Motohashi H, Sakai T & Shibata
S. Entrainment of the mouse circadian
clock by sub-acute physical and
psychological stress. Scientific
Reports, 2015, 5:11417.
doi:10.1038/srepl11417

11

, , 2016/8/26

, SCJSF Meeting, UCLA, 2016/11/20
, SAM ,
2016/7/9

. Yu Tahara, Entrainment ability of the

peripheral circadian clocks by light,
food, stress, and exercise in aged mice,
SRBR Meeting 2016, Florida,
2016/5/21-26

, 2016
OEM , )
2016/4/18-19
2016/3
2016/3

. Yu Tahara Circadian clock system in

peripheral tissues of mice, UBIAS
2016/3

. Yu Tahara, Physical and psychological

stress-induced entrainment of

peripheral circadian clocks, Cold

Spring Harbor Asia, , 2015710
10. 53
2015/7
11.
42
2015/6
2
1.
2016 6
2. Dk ~HME B RFEHFIE 2 e 1
G~ &7E, KFORF, K
2015 11 H5~5
o 0
o 0
@
TAHARA, Yu
25893265



