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Abstract
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ERAMIAXLEBEFIALOBEEHERSHICTEIHEHTH D,

One of the important concepts in Endocrinology is maintenance of homeostasis by leveraging inter-|
organ networks. In anticipatory response to day-night cycles, the circadian rhythm is crucial in
regulating 24-hour fluctuation of metabolism. Our renal circadian metabolome revealed that,
among 792 detected metabolites, 349 (44%) metabolites were oscillatory either in normal chow or
high-fat diet conditions. On the other hand, it is still largely unknown how transcriptional and
metabolic rhythms interact in the kidney, and to what extent renal metabolism is temporally aligned
with that in other tissues. To clarify connection of renal circadian metabolism to inter-organ
coordination and pathophysiological roles in obesity and diabetes, murine kidney tissues of diet-
induced obesity were harvested every 4 hours over the circadian cycles. Combining metabolome
of other tissues from the same cohort of animals such as the liver and skeletal muscle, renal
metabolomic analysis was performed to define correlation of metabolite abundance across distal
tissues. Whilst temporal abundance of kidney metabolite was highly correlated with that of serum,
liver, and skeletal muscle in the normal chow condition, such correlation was markedly disrupted
by high-fat diet. Based on this observation, the kidney may impact systemic metabolism by
temporally cooperating with other tissues more than previously appreciated. Additionally, circadian
transcriptomic analysis showed that, among 15278 transcripts, 3488 transcripts were oscillatory
either in normal chow or high-fat diet conditions. Interestingly, lipid metabolic genes were enriched
in those cycling exclusively in the high-fat diet condition. The convergence of transcriptional and
metabolic pathways will be interrogated.
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Exploring kidney circadian rhythms and metabolic coordination across organs
1. MARREEDOHE
ADBZICHITZEERBIO—D2 & LT, ERBExY N7 —2ICL2EEHOHIFTIETFONDE, BROZLICH
TEHFRMEISHEEE LT, BIBY) XAIZD24 FEOKHEFIHICEZETH S, REENMT-LBRBIEX 40—
LBITICBVWTHREBINATI20RBEND > 5. 349(44%) P BERFLEESERHEOVWTNAIOEHF T EIR
Ed 5 EAERELTWVWS, —A. BRICBEWT, BB AL ERH) LN EDEL D ICHEICTETBH L TWS DD,
ER\MESRORE E CORERAL TULWEON, BREICDVWTHEKREFTHLARINEZ WV, AARTIE. BEICHS TS
BEE ) R LDEERER S, B - BERBICH T 2BEOBEBEEOMRIAT 2720, BEEHBEEEA21T>/EYTR
Bl %4 IEE24 BREICOAVERLEZ, X9 0—L@HETV. BRIRET2REEYD. BiF - sz
ORBEMRIRE OEEMNE, BEIICEREZEATH DI, BBHAEOX SR O—LEHAEOE TR LE, BE
BEE TR, 5. R SBRHAHEDRR S OBEArRON DI L. BIEBRAR%ZTIIET, Ih
S5OEENBEEICHT Lz, 2D ML, BREMEREAONTWRULEIC, fhfFsks ORBEHBRAEIEL. 25
ORBFMCBVWTEETHIAREMENATRINTWS, £, BROMBEEGTHRER Y XLRHMERFT 57
. RNA-seq IC&2E NS VRV T hN—LEfi%ET o, REIN/Z15278DEELEFDI 5. 3488 BILEFHE
BRILFBEEHREOVINIOEHBECHBERISIL TW e, £/ SRHAAERCIRET 2 EEFIFBERBIC
AH2ELEFHIEHELELTVE, SEROBRET, MY RIY T R—LEXHRO—LTHEBL TRET 2B
BT 2L T, BRBAH) ZLEERTF) XLDREEHLZRPSNITEHEHTH D,
2. MAKRREEDOHE (F:R)
One of the important concepts in Endocrinology is maintenance of homeostasis by leveraging inter-organ
networks. In anticipatory
response to day-night cycles, the circadian rhythm is crucial in regulating 24-hour fluctuation of metabolism.
Our renal circadian
metabolome revealed that, among 792 detected metabolites, 349 (44%) metabolites were oscillatory either in
normal chow or high-fat
diet conditions. On the other hand, it is still largely unknown how transcriptional and metabolic rhythms
interact in the kidney, and to
what extent renal metabolism is temporally aligned with that in other tissues. To clarify connection of renal
circadian metabolism to
inter-organ coordination and pathophysiological roles in obesity and diabetes, murine kidney tissues of diet-
induced obesity were
harvested every 4 hours over the circadian cycles. Combining metabolome of other tissues from the same
cohort of animals such as
the liver and skeletal muscle, renal metabolomic analysis was performed to define correlation of metabolite
abundance across distal
tissues. Whilst temporal abundance of kidney metabolite was highly correlated with that of serum, liver, and
skeletal muscle in the
normal chow condition, such correlation was markedly disrupted by high-fat diet. Based on this observation,
the kidney may impact
systemic metabolism by temporally cooperating with other tissues more than previously appreciated.
Additionally, circadian
transcriptomic analysis showed that, among 15278 transcripts, 3488 transcripts were oscillatory either in
normal chow or high-fat
diet conditions. Interestingly, lipid metabolic genes were enriched in those cycling exclusively in the high-fat
diet condition. The convergence of transcriptional and metabolic pathways will be interrogated.
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