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Abstract

BROZKICHTZFUANBESHBEL T, IEBUVXLRZND24 REOKRFFHBEETHS, B
BENMMTOLLBREBIEXZRO—LBTICES VWV TREENIZ7T20RFBEDDS 5. 349(44%) 1
BERFLIEEHROVINIPOERBFTHARBIZ_LZRHELTVWS, —FH, BEHICS
WT, BEVALERBMIAXLNFEDLS ICHEICHABL VWA 0N, BENMBEBRORHHE E
OERERBLTVRION, BELODVWTRREFHAZIANZV., RRERTR. BREICSTZHAE
RFUAXLOEEEERE, B BRBCSTHBHEOBELEEOHEBIZ O, SEHRET
BT LN D ABREB Z4RBE24REICHOZVERRL . XZRO—LBEHIZTV. BIEKRS
THRRHEDO. BiF- wHEEORXNHENHRBEEOMEMLE, BRICREZATHDITHE,. B85
BEDARRO—LEZHAEDE TR L. BERERTR, mE. . BRGAHEYR
REZ<OHBARSNIZOIIHL., SEHRERZITSCET. ChSOHEBENrBEEICRESBL
o COZENS, BEAMRREZSNTVSIUULIL, HEEEORBHBALELS &<, 250K
HABSVTEETHA UM RRE N, T, BEOBRECFRRE) X LBH BT
TBH, RNA-seq ICKDBBERT VAT VT N—LBITZE{T 2 1o, B48IBELEFHIBERELE
BEBFREOVIIS THREREL -, BEHRARICI > TBRTRESKICELZELZFORK
BARBEL. BERLICEDIEEFORBNIERALLECEDN S, BEROBERBIRBHKD
FEEICHRENTHD N RBENT, RTFUVAVUTN—LEXRRO—LTHEL TRET
PREZBEMM LD, BER, BEHREE IR IZECFERBEYZEI VOV
VIEEXERAFHICEAD Bpathway’' <, BREICE THREERHOEEZEMLS RRE N,

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 was
performed using RNA-seq to uncover renal daily gene expression. 3489 genes were oscillatory
either in normal chow or high-fat diet condition. High-fat diet attenuated oscillation of genes related
to lipid synthesis, while driving that encoding lipid oxidation, indicating that renal metabolism is
responsive to dietary lipids. Trans-omics analysis using combining transcriptome and metabolome
revealed that glycerolipid metabolism and nitrogen metabolism were enriched in genes and
metabolites that were cyclic under both normal chow and high-fat diet conditions. Overall, these
results suggested the impact of lipid metabolism in the kidney.
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Exploring kidney circadian rhythms and metabolic coordination across organs
1. HREREEDOHRE
BIEDEILICH T 2 FRIKNESHEEE LT, I8 Y XAZ024 FEAOKREEIEHICEETH S, RFEENMTHOLE
BEH X9 RO —LBTICEVWTIRESINEZ7I20RBMEND > 5. 349(44%) NN EEREILITBEBEHREOVWTNAD
AR CHBERBT 22 RELTWS, —A, BRICBWT, BB XL ERHEY LD ED L S ICHE A
LTWaDh., BlEItiEZRORE e EORERBAL TWAON, REICDVWTHREFRPLINEZ VL, RFR T,
BEICST2MERHY XLDEZER S, BYE - BRAICS T 2BHEOMEEEDOHEBT 2720, alEiRET.
112777 ABRMEM % 45EB24MICh YR L, X9 h0—LA@fETV. BBIRST 2KBHEHDD. B
figh - Mo DRBEYMRE & OBBEE. BICEEZATHZFHE. BERHREDX 4 FO0—LEEarahE THRET
L7c, BERER T, MF. . SRHRHHENRRESCOREAIRONEDICH L. SEBRBEFEZTO I
ET, INHDOEELIBEZICATE L, DI END, BRNMMEEREZ SN TWBL LIS, thiEs s ORBERAED
=<, 2HORBBPHICEVWTEETH AN’ TSI NE, . BROBBEEGTER) XLAMERTT S
7=%. RNA-seq IC&B2BE NSV RV ) T h— L@ 51T o7, 3489 BEFMRERIFLIIBEHEROVTNAT
BMERE L. SEBREREICL > TBRTRESHICELELRFORENHTE L. BERILICEDLZEETF O
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EAYRO—LTHEBL TRET 2REREEMFTLILE TS, BER. BEHEEHICIRET 2EGT & RBEY
7)ol vIEESLERNAHICED Bpathwayh' % <. BREICH T 2EERBOEEUENTERINTS,
2. MRABRREEOHE (F:R)
In anticipatory response to day-night cycles, the circadian rhythm is crucial in regulating 24-hour fluctuation off
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 was performed using RNA-seq to uncover renal daily gene expression. 3489 genes were
oscillatory either in normal chow or high-fat diet condition. High-fat diet attenuated oscillation of genes related
to lipid synthesis, while driving that encoding lipid oxidation, indicating that renal metabolism is responsive to
dietary lipids. Trans-omics analysis using combining transcriptome and metabolome revealed that glycerolipid
metabolism and nitrogen metabolism were enriched in genes and metabolites that were cyclic under both
normal chow and high-fat diet conditions. Overall, these results suggested the impact of lipid metabolism in the
kidney.
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