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Abstract

BB fER ( Chronic kidney disease, CKD ) I, BERBEXESMEZEAONCEMZETRIC, HR
WICEIMERIICSH Y, BERIESVTE, HADBAICTIAHNCKDTHBEETHLITVSEA, REM
IBSEBEN 3L, FBCKDARMMOBILGBEENORETH D, FFER AT TEEBER
ICHETED—BHNENAOEFRNMR, 348bs TXEV—HR, COVWTBEERLICKREILT
El2A, RIEDNAXFILILZENNZE LU ETRIET /LAZILOBEEZRHLUEHEL = (J Clin
Invest, 2014; Kidney Int, 2015 ) , EICDNABBEEEIES / LAZCOREICER L. BRHLE
BEICHVTKATSZN L IEDNABRBBEFT 2N IET / AZRKERO—RTH W REBICEESR
BERELTVWSAEMZ BH L #=(Cell Rep, 2019), BIEODNABBNEESITHEICOVTE
ICHAICRE T2, BROEVRAEBRERNICIPPOIZREATZINIVATIIZY N
AZERL. IpPo1IC &2 ZAHDNAYIK Z iR IELER L LB OELERF LD, Bl
DRHBERETRRIBZMREANBSNIZ. ChSoORRICETE, AMRTIE. BMICH FBDNA
BENFrRBERZELILSL., 25MERCHEEL TEHEZERTIEVSRHERFT TR
ZEMNELE, COTGN VAR 1R2BRIRETEASHABRRBEOZBILEROShEL >1H.
TOERBEREHBL T, RERLZRO, 1 VE—FVAETEREEORDERD Iz, £
FFROE#RIL ATO—-)LEO LR, EHRAHEBEOELA RSNz, RNA-seqDFER, Bl
CHTREHRAHBEEECFRREARE<SENLLTVE, S&, BHR7O774IL0OZEE
BRETL. DNABEBEOE RN S, CKDILB T2 BEMOXNDZALZRFELTVELVWEE
ATWS,

Prevalence of chronic kidney disease (CKD) is now increasing over the world due to the increase
in the population of diabetes and hypertension patients, and in Japan, one in eight adults has CKD.
There is not an effective therapy for CKD regression, therefore the establishment of novel
strategies for conquering CKD is an urgent issue.

We have investigated the 'memory effect' in lifestyle-related diseases, which is a sustained effect
of a transient treatment or insult, focusing the memory contained in the kidney. Recently we have
demonstrated that epigenetic alterations in glomerular podocytes is involved in the memory effect
in CKD ( J Clin Invest 2014, Kidney Int 2015). In addition, the epigenetic alterations are associated
with DNA damage repair, which is related to the pathogenesis of diabetic nephropathy (Cell Rep
2019).

To investigate further mechanism of DNA damage-induced epigenetic alterations in CKD, we have
generated proximal tubular (PT) cell-specific IpPo1 transgenic (Tg) mice, in which DNA double
strand breaks are repeated in PT cells. The Tg mice showed a decrease in body weight and in fat
mass evaluated using impedance. Based on the result, we hypothesized that DNA damage in the
kidney may cause a metabolic alteration, which may be associated with systemic complications in
CKD. RNA-seq analysis revealed that metabolic changes, especially in fatty acid metabolism were
observed in the kidney of Tg mice. In addition to the kidney, metabolic enzymes related to the fatty
acid were changed, and free cholesterol/ total cholesterol ratio was increased in the liver of Tg
mice. Next, we would like to investigate the changes in a profile of fatty acids, to understand the
effect of kidney damage on liver dysfunction in CKD.
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Altered fatty acid metabolism induced by DNA damage repair in the kidney
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1214 B &% (Chronic kidney disease, CKD) [&. ##RFECEMEEZEAONEMZES(C, HRMICEMMERIZHY . BARIZEWNT
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Prevalence of chronic kidney disease (CKD) is now increasing over the world due to the increase in the population of diabetes and
hypertension patients, and in Japan, one in eight adults has CKD. There is not an effective therapy for CKD regression, therefore the
establishment of novel strategies for conquering CKD is an urgent issue.

We have investigated the ‘memory effect’ in lifestyle—related diseases, which is a sustained effect of a transient treatment or insult,
focusing the memory contained in the kidney. Recently we have demonstrated that epigenetic alterations in glomerular podocytes is
involved in the memory effect in CKD ( J Clin Invest 2014, Kidney Int 2015). In addition, the epigenetic alterations are associated with
DNA damage repair, which is related to the pathogenesis of diabetic nephropathy (Cell Rep 2019).

To investigate further mechanism of DNA damage—induced epigenetic alterations in CKD, we have generated proximal tubular (PT)
cell-specific IpPo1 transgenic (Tg) mice, in which DNA double strand breaks are repeated in PT cells. The Tg mice showed a
decrease in body weight and in fat mass evaluated using impedance. Based on the result, we hypothesized that DNA damage in the
kidney may cause a metabolic alteration, which may be associated with systemic complications in CKD. RNA-seq analysis revealed
that metabolic changes, especially in fatty acid metabolism were observed in the kidney of Tg mice. In addition to the kidney,
metabolic enzymes related to the fatty acid were changed, and free cholesterol/ total cholesterol ratio was increased in the liver of
Tg mice. Next, we would like to investigate the changes in a profile of fatty acids, to understand the effect of kidney damage on liver
dysfunction in CKD.

3. ABEREICET DHE

B RE B RERBEL REREWESL SR
(FE - BEE) (FEA - HE) (FERITH - BHETR) (FERITHEA - BHEEH)
Ran Nakamichi, Kaori |Effects of high glucose and |Nutrients 2021 Jan 15;13(1): E241

Hayashi (  corresponding |lipotoxicity on diabetic podocytes
author), Hiroshi Itoh

Akihito  Hishikawa, @ Kaori |[DNA damage and expression of |Sci Rep 2020: 10(1) 3377
Hayashi (  corresponding [IDNA methylation modulators in
author), Norifumi Yoshimoto, |urine—derived cells of patients with
Ran  Nakamichi, Koichiro |hypertension and diabetes

Homma, Hiroshi Itoh.

Kaori Hayashi (corresponding |Association of glomerular DNA |Sci Rep 2020: 10(1) 237
author ), Akihito Hishikawa, |damage and DNA methylation with
Akinori Hashiguchi, Tatsuhiko lone-year eGFR decline in IgA
Azegami, Norifumi |nephropathy

Yoshimoto, Ran Nakamichi,
Hirobumi Tokuyama, Hiroshi

Itoh.

" &F MERBBEEIES / L~KREY A |5F 63 A AARERKFES 2020
MZE+5 KATS I & DNA AF
L—i3ay

® & RS ARZEIT5 DNA 1818 % 3 HANS WES 2020




