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Abstract

In the last decade diabetic nephropathy has become an increasingly important cause
of end-stage renal disease leading to dialysis in Japan. The earliest clinically detectable sign
of overt diabetic nephropathy is the excretion of high levels of protein in the urine, followed
by progressive loss of glomerular filtration rate. Tight glycemic control, control of blood
pressure by the blockade of renin-angiotensin system, and control of lipid has been shown to
slow progression of diabetic nephropathy, but there are no specific therapies for blocking or
reversing diabetic nephropathy. Recent papers suggest that impaired insulin signaling in the
glomerular podocyte may be another critical mechanism leading to diabetic nephropathy. In
this study, we focus on the insulin signaling molecules in podocytes, and examine the effects
of insulin signaling molecules in podocytes on the development of diabetic nephropathy.

First, we investigated on the role of TSC2, one of the important molecules involved
in the insulin signaling pathway, in the podocytes. We tried to generate podocyte-specific
TSC2 knockout mice (PodTSC2 KO) by crossing floxed TSC2 mice with podocyte-specific
Cre recombinase mice (PodCre Tg) driven by the podocin promoter. PodTSC2 KO mice were
born with normal Mendelian frequency and initially appeared entirely normal. We went on
to prove whether the TSC2 gene was specifically knocked down in the podocytes of the
PodTSC2 KO mice. We isolated the podocytes explanted from the glomeruli of PodTSC2 KO
mice, and analyzed the expression level of TSC2 mRNA by real-time RT-PCR analysis. The
level of TSC2 mRNA in the podocytes of PodTSC2 KO mice were at least 90% decreased
compared with those in PodCre Tg and floxed TSC2 mice. Tissue distribution of TSC2
mRNA in PodTSC2 KO mice was examined, and the levels of TSC2 mRNA in the examined
tissues (heart, liver, kidney, skeletal muscle, epididymal fat) were comparable with those in
PodCre Tg and floxed TSC2 mice. At 3, 5, 7 weeks of age, PodTSC2 KO showed albuminuria
although the levels of blood glucose and body weight were comparable with those in PodCre
Tg and floxed TSC2 mice. At 7weeks of age, BUN level in PodTSC2 KO mice were
significantly increased compared with that of PodCre Tg and floxed TSC2 mice. Next, we
investigated the role of PDK1, another important molecule involved in the insulin signaling

pathway, in podocytes. We tried to generate podocyte-specific PDK1 knockout mice
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(PodPDKT1 KO) by crossing floxed PDK1 mice with PodCre Tg. PodPDK1 KO mice were
born with normal Mendelian frequency and initially appeared entirely normal. The
expression of Cre mRNA in the podocytes isolated from the PodPDK1 KO mice were
significantly increased with that in floxed PDK1 mice, which showed the PDK1 gene was
specifically knocked down in the podocytes of the PodPDK1 KO mice. At 3 weeks of age,
PodPDK1 KO mice showed albuminuria although the levels of blood glucose and body
weight were comparable with those in PodCre Tg and floxed PDK1 mice. BUN level in
PodTSC2 KO mice were significantly increased compared with that of PodCre Tg and floxed
TSC2 mice. Significant histological changes were present in PodPDK1 KO mice. These
histological changes included many renal casts in tubules, and increased levels of
glomerulosclerosis. The current findings revealed TSC2 and PDK1 play important roles in
the maintenance of podocyte function, and that the dysregulation of the molecules in the
podocytes may be involved in the pathogenesis of diabetic nephropathy.

Advanced glycation end products (AGEs) are a complex and heterogeneous group
of compounds that are formed when reducing sugars or reactive carbonyls react
non-enzymatically with free amino groups through the Maillard reaction. AGEs are
spontaneously produced in human tissues and in circulation, and the formation and
accumulation of AGEs have been known to progress in a normal aging process and at an
accelerated rate under diabetes. Recent studies have revealed that AGEs and receptor for
AGESs (RAGE) interaction elicits oxidative stress generation in various types of cells and
subsequently evokes vascular inflammation, macrophage and platelet activation, and
thrombosis, thereby playing an important role in the development and progression of
vascular complications in diabetes. Moreover, it has recently been revealed that AGEs could
also play a role in the pathogenesis of insulin resistance by evoking inflammatory reactions.
To determine whether AGEs- RAGE system play a role in the pathogenesis of diabetic
nephropathy, we generated the transgenic (Tg) mice overexpressing RAGE gene specifically
in podocytes, and examined the effects of RAGE overexpression in podocytes on the
development of diabetic nephropathy. We constructed RAGE-containing plasmids under the
control of podocin promoter, and successfully established two Tg founders (B252 and B313
lines). RAGE Tg mice were born with normal Mendelian frequency and initially appeared
entirely normal. We isolated the glomeruli from the RAGE Tg mice, and confirmed RAGE
mRNA was significantly induced in the glomeruli of RAGE Tg mice compared with that in
non-Tg control mice. At 6 weeks of age, RAGE Tg mice were comparable in size to their
littermates, were normoglycemic, and had comparable serum insulin levels. RAGE Tg mice

were not albuminuric and the kidney size of RAGE Tg mice was indistinguishable from their
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controls. RAGE Tg mice and control littermates were rendered diabetic at 8 weeks of age via
intraperitoneal injection of low-dose streptozotocin for 5 consecutive days. Fasting blood
glucose concentrations in RAGE Tg and control mice were within diabetic ranges following
injection of streptozotocin, and there were no significant differences between two groups.
Four weeks after the injection of streptozotocin, RAGE Tg mice started to develop
albuminuria. At 8 weeks after the injection of streptozotocin, significant levels of
albuminuria and histological changes were present in RAGE Tg mice. The current findings
revealed RAGE play important roles in the maintenance of podocyte function, and that the
induction of RAGE in podocytes may be involved in the pathogenesis of diabetic
nephropathy although further deep mechanistic investigation is needed.

Injury to the podocyte results in proteinuria and often leads to progressive kidney
disease. As podocytes have limited ability to repair and/or regenerate, the extent of podocyte
injury is a major prognostic determinant in diabetic nephropathy. In this study, we
hypothesized that cells derived from the stromal fraction of adipose tissue (ASC) could
therapeutically rescue early stage glomerulonephropathy features. Introduction of Osrl and
WTT1 gene into ACS lead to the morphological changes in ASC, which resembles the
epithelial-like cells. Gene expression analysis revealed that co-overexpression of Ors1 and
WT1 in ACS (Ors1/WT1 ACS) increased the podocyte-related genes such as pax2, Imx1, wnt4,
nephrin, and foxc2. We administered Ors1/WT1 ACS or ACS intravenously into the
proteinuric mice with adriamycin-induced nephropathy and found the level of urinary
protein were reduced in the Ors1/WT1 ACS or ACS treated mice, otherwise the saline treated
mice (served as control) still showed significant proteinuria. Although further study to
elucidate the underlying mechanism is required, this study implicated ASC had a
therapeutic potential even when administered in a more clinically relevant setting into a

proteinuric glomerulonephropahty mice.
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Generation of the mice with specific deletion of TSC2 from their podocytes
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Generation of the mice with specific deletion of PDK1 from their podocytes
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Transgenic mice expressing receptor for advanced glycation
endproducts (RAGE) gene under the control of the podocin promoter
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FFERREA  BORERIR LR 2EAOPDK L, TSC2IB(E T WA ~ v A OAER & REIUfEHT
FAENFIEE S - IR RS

SEMZEE S ER S

F—U—F  HEREEE. SARERIR R
DA E S

BEDRIR D KE Sy 2 58 5 2 RIBEFRIF TldA > 2 U o (Ins) 2yl & Ins HREUMEANH B 0O M

V. VTR, NIEIENFERE & Ins HEPUE L OBERTER STV 5, Welsh HiE, &%

BRIR | Rzl (podocyte) FERAIC Ins TR A KRBT H /v 77U KO~ AZHWT,
WEDRIF BHRE DFEAE « BEFRIZ Ins TR 7T ANEET 2 Z & 29D TG L7z (WelshG. et
al., Cell Metabolism, 2010), % Z CTAMZEIZ. Ins ¥ 7 FMRERIZIE W THERESE %
B2 LTWASFD podocyte KA 72 KO v 7 A% Cre—loxP ¥ A7 A% FHWTIERL L | BYE
DFIE « HERIZEAT H R AT T2 L 2B E LT,

F 9. podocyte K[ Cre recombinase (Cre) ¥~ A L TSC2 BIaT flox v T AL D
ZHUC LV | podocyte FFEAY TSC2 KHE~ 7 A (PodTSC2K0) 72 &5 QNI % & LT TSC2-flox
~ 7 ZADNERL A 77, Podocyte FFHLA Cre J8H~ 7 A121% podocin 7 E—4 — % [T %
Cre 7 VAV ==y 7~ A (PodCre Tg) &M\, TSC2 B+ flox ¥ T R & DAELUT
FEENT-~YTARREL YD Z 7 2 DNA ZHlH L Cre, 72 5 ONC flox BldlDE A % PCR LI
et Uiz, B ORE A K L%, Cre Bia 124 LAEEART TSC2 #\{s ik ic
flox BLAIAME A 4172 PodTSC2KO = 7 A (Cre (+), TSC2 (flox/flox) ) BEEH /= (AT A R
1(A), ®H~ 1 2L LT PodCre Tg =7 % (Cre (+), TSC2(+/4)). 72 b NI AR EHESH TSC2
A5 F flox ¥ 7 A (Cre (), TSC2(flox/flox)) bt CTIER L7z, PodCre Tg ~ ™ A,

TSC2 (flox/flox)~ 7 A, PodTSC2KO ~ 7 A L U SKRER IR % B L TSC2 mRNA F& 8L % fighT L7-
L = A PodCre Tg <~ 7 A TSC2 (flox/flox) = 7 A2 b2 PodTSC2K0 < 7 A {25\ C TSC2 mRNA
DEBERFBEED PO N (AT A4 K1 B)), —Fh. PodTSC2KO 7 A Lalligh, gk, Bl
(B . BRsAh . B3 EARIERGIZ 81T 5 TSC2 mRNA L)L %f B PodCre Tg ~ 7 A
TSC2 (flox/flox) ¥ 7 A L kR THEAZRD R >T2 ( A7 A4 F1(C0)), PodTSC2K0 ~ 7
ANEA TN DOIEANC e > TAF L, 7ML BBIE R R I8 S h o7, 3, 5, 7
W8T, PodPDKIKO = ™7 A, PDKI (flox/flox)~ 7 A, PodCre Tg ~ W ADKHE, 7256
ONTHHE L~V BRI bR o7z, —J7, PodTSC2K0 ~ U ZADRHPT /T I 2
7 LT F =L PodCre Tg ~ 7 A, TSC2 (flox/flox) ~ 7 AR THEREMEEZ R L (A
74 K1 (D)), SDS-PAGE EATIZ X W RHFICZEDOT VT I U BRI LTS Z LA 5
Lol (RAF7 4 K1 (), £/, 7 PodTSC2KO = 7 A T, PodCre Tg~ 7 A,



TSC2 (flox/flox) ¥ 7 AZHARTHE R BINMED L5 2 b NTHEERIMHP 7 L7 I AEDK
TERD, BEEOK TR RBRINIZ(AT7A4 K1 F)-6),

WIZ. podocyte HiFH) Cre recombinase (Cre) R~ v X & PDK1 EInT flox ¥ T A &L D
B £V | podocyte REELAY PDK1 KHE~ 7 A (PodPDKIKO) 72 & ONZ % & L T PDK1-flox
~ 7 AOIERIZ S HY FLATE, Podocyte F#EY Cre 8L~ ¥ R |Z1L podocin ' RE—4 —%
HTDCre hT U AV x=v 7~ A((PodCre Tg) &\, PDKI (5T flox v 7 A & DAL
XV EENTE~TAFRB LY 7 LA DNA i U Cre. 72 5 TNT flox Bl DE A % PCR {%
X E LT, BERIOZEZ# 0 IR L7z, Cre Bl &2 L HEHE T PDKI Eix
T-REIRIC flox BRI A3 A & 4172 PodPDKIKO = 7 % (Cre (+), PDK1 (flox/flox)) A PEH &7
(ZF4 K2(), ft~™ 2L LTPodCre Tg ¥ 7 A (Cre (+), PDKI(+/4)). 725 NIKE
PG PDKL A5 T flox =7 A (Cre (=), PDK1(flox/flox)) & OFH CIER L 7=, PodPDKIKO ~
U A, REHESTLPDKL IR T flox = 7 A L 0 SRERIRZ HEE L Cre mRNA FBL& & fiffT L7- &
Z . PodPDK1KO = 7 223\ T Cre mRNA ODF ERFE LA NRRD LN (AT 14 F2 B)),
PodPDKIKO v 7 AL A T /VOIERNCHE > TAEF L, 7ML BB 7 B 3Bl s e
o712, 3FENCIBVT, PodPDKIKO = 7 &, PDKI (flox/flox) < 7 A, PodCre Tg <7 AD{E
H, DN L~ VICHEBEITRD b o7 (A7 4 K2 (C)-D)) b DD, PodPDKIKO
~ U ADPRPT VT I I PDKL (Flox/flox) v U AR THEREMEZ R LI (AT A R
2 (B)), F7=. 3 ¥ PodPDKIKO ~ 7 A T, PodCre Tg ~ 7 A, PDK1(flox/flox)~ 7 A|Z
ERXTHEEZRBINED EF(XF74 F2 ([F), 26 WA ERMFTT VT I AEOIE T 235580
DAL, BHERE DI T 23R X 4172, PDK1 (flox/flox) v U A MEOKEAIZ K 2 W BR PRI 7. C
XA SRR ZRBD 2N DIZK L (AT A R 2(6)). PodPDKIKO ~ 7 A B figh T IR AN N
TOEAMEDHIE, RO WA Y XU LEEDRERPRD LN (AT A4 K2 H)

ARFFEIZ LV podocyte (ZF31F % TSC2, PDKI 13K ERIAFSREMERF IC B 20 68 2 7= LT
D ENRMB ST, Ak, TSC2, PDKL T X 5 KRERIRHERERGHE D L 0 FEl 7 50 7 H 7 23 i B
SR, BERIEEE O REHARE D A 70 & FHE IR BE DB RUIA BIEBFE ITHE O < Z &8
Wrrsind,
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MRS BRERIRICRBIT B4 A Y v 7 MRER, 7o b ONTHE RIS B IE D JIE -
HE R 2 M AFE  AGE-AGESZ 234K (RAGE) DA H Dt

FATLAFTEE 4 - BIARHEE

S E S RAE

F—U—F o BERFEEE. B LSE R (Advanced Glycation Endproducts: AGE),
AGE Z 7K (receptor for AGE: RAGE)

FER R

PEPRISBIE TR EICB T 2B AROFUREOE (I ThH Y, BEHIIFE LML TS
HOD, FERFEIEDRIE - HR AL 2+ e REIIML S TWRY, TF, FER
231 D Rt 72 s R B L2 d5 W TR EERI IS T AR S 4L D 12 BHE (b SOG A2 AW (AGE) 1, ‘B
R RIEIACHEIARBIIZ BT B4 v A Y v (Ins) ¥ 7 T NMBREROIEEZ | ZE Z L, Ins &6
PEDFIEICB G595 Z L A5 2MZ 72 W 528 5 (Unoki H et al., Curr Pharm Des, 2008),
& 2 CHRERIR R (podocyte) (IZ851) B Ins o 7 /UREER FIZ %S5 AGE DIEH., 725
ONTBIERIE & OB Z in vivo DR THATT 2 Z & % HAYIZ podocyte FrFiHY AGE S 75K
(RAGE) F 7 v AV ==y /<=0 A% ERL | BEREEIEDIEIE, (B 2 Ji B2 |
AT IR 24T o T2,

Podocyte S AJIC RAGE ZFEL+AH R T o AV 2=y 7~ 7 A &/EH4 2 HH T podocin
TaE—H =% T 5~ U X RAGE BIZTIEBIAY ¥ —ZHE L, podocyte FrFiAYIZ RAGE %
WEFEBLT D N T ATz =7 (PodRAGE Tg) ¥ U ADIEM A T 572 (AT 4 K3 (A), #
400 > C57BL/6] ~ 7 A GBI 2 A T 7 M E2FEAL, EbZ B~ 7 A DI
BENICHAE L CHIPE S B -/ER, HE2 T, Hf 2 PCo> founderd R HE LI, ZDHH 2%
it (B252 S&ifE, B313 R#t) A3 HARAZEL ATRE T o o 7o 7o O BRI LT 24T o 72, BB — X% H
W ERRIEIZ K0V PodRAGE Tg (B252 Rifit) & 0 B R ERIA 2 BLRE L B R ERIRIZH5 1T 2 RAGE mRNA
R H % real-time PCRIZ X Y MET L7z, PodRAGE Tg BfRERMAIZIS 1T 5 RAGE mRNA JEFHE 1T
KFHR C57BL/6] ~ U AZHAFEIZ EF LTV (AF A4 K3 B)), 78, PodRAGE Tg ¥ 7 A
(B252 %##%) . PodRAGE Tg ~ 7 A (B313 i) 7> & D HEERERIARIZ IS 1T % RAGE mRNA L~/L %
R CRIARZRO R o7,

PodRAGE Tg v U AL A T /VOIERNCHE » TA F 4, SMEL EBEZE 2 S 3Bl S v T
VY, 6 JEERICIIT D PodRAGE Tg v A, xR C57BL/6J ~ U ADRHE, RERFMbE, &I
HA AV AMETE M CTHEEEZRORPoT2 (A7 A4 F3(0)-(E)), F7=. PodRAGE Tg
<A KR CBTBL/6] ~ V ADRHFTILT I v 7 LT F = b BB CHEZEZ RO T,
Z UL, PodRAGE Tg ~ 7 ADMBEE, 72 & ONC I A 14 WIS (LBEN) (AGE) JRFE AR~ w7 A L
FFEEE T D728, AGE Z AR TH D RAGE 23 podocyte THEEIFEBL L TV TH podocyte 0



TROBEREICIT R E R B A RIS WD Th D L E X b, & 2T 8 PodRAGE Tg
A, RCSTBL/6] ¥~ TV AZNEIUIA R LT R by v a5 L, ANV RN FU U
RRERIFICB T D EEEDTAL BT L=, A ML 7 R b3 85 4 1% D PodRAGE Tg <
7 A, xR C57BL/6] ~ 7 A MAEEIXE N E4 417£71 mg/dL, 390%£153 mg/dL, A L7 K
VR P E 8 1% 3D PodRAGE Tg ~ 7 A xR C57BL/6] ~ 7 Z MLBEE 1T 124 420+ 84
mg/dL, 448+32mg/dL TH Y . WT I OHEE T WM CORERZTRO bienroT,
F7o. ARLTF Y by o BE 4~8 1% D PodRAGE Tg ~ 7 A, iR C57BL/6] ~ 7 A{KE ¢
W CHBERZITRO bNenoTz, —J, PodRAGE Tg ¥V ADRFT LTI - 7 LT
F=VHIEA RV Y by o A%, 8 HEZEOWTIVE X C5TBL/6] ~ 7 AT~
BREEZ R LIZ (AT A4 F3(F)), PodRAGE Tg ¥ 7 2 DIEEAIZ X B AHIpT WL Cld, it
MR C57BL/6] ~ 7 AT LR TRRERIRSEIIZ I 1 DL D X ¥ 0 L BE DYLR AR
i,

ABFFEIZ LV podocyte (21T % RAGE DIEEL E A IFSRERIR LRI S Y 7 BB % 5|
TR L, FERFEEEOREZ B[ IE D 2 EVRIBR SN, 5%, RAGE I LEHIC XD
SRERRBERERAE D X 0 BEMIZ2 /0 TR D3RI S Ui, BE IR BORE O FR REHEHR O Zx 7 & 30
PRI EE D BT B I O Z & 3 s 5,
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TR E 4 : Podocyte R BRI aAR FERE LT X 2 B R IR ME BE TR HE D3R A
TEMEES - dR R
M E A R RR

F—U—F  OREKRERHIR,  TRAARTERMA, B, SREREBRET LT R

IR AR

1. WFZEE T

SRERIR ERGHE (podocyte) ORI FERRIE DS HE IR IR B IETRIR IS ) 2 Wik 9™ 5 H T, Osrl,
WT1 21X U &9 5 podocyte 0 {LICBE G- 5 18 1n 1 & m 38 B L 7= IR A R B A 2 /E L5~ 5
EDHICZ O E RERIN BRI~ R RTHEL, CHEBERRBEETT L~ Y ALK
9% Z & T, podocyte HISEAMAEAFE D FE IR BHETRIFE & L CORBEMEZMRETT 5,

2. Wk
R F R FIZER @I (ASC) 725 podocyte HIBRANNE ~SHEFHET 5 FEOHEL
Podocyte RiiHiiR 2 fERL 925 72812, podocyte HIBKHIARD LI L E B2 8 L
Multipotency 72Hifd T % ASC & H\ =, GFP BIa 1% E AN L7Z{ABALB/c h T v AV ==
v = ANLE TR ZERL, 27 7 —840AHIC L 01557z ASC #lfaic, Bigo )
AR B W CEHEREEF THh D Osrl 3L USRERIK, podocyte DI AIZ BB /2
GFTHDHWIL ZEA LT, 10 HREEE L, MldoFEZE bl L OB ~D b2 7R
9 Wnt4, Six2. Foxc2 & Podxl ZE DB HELALZ T,

Adriamycin (Z X 2 RERIKBERET L~ 7 A DIER

FEPRIFBHE &7 VBN OERUZ 572 0 BIE £ TITHE SN TV D A O T VENW) & /st
L7ofER, adriamycin 52 L D REKKBFRET L~ 7 ANl O HIC/ER TE 5 &5
Z. BALB/c ¥ U A~ adriamycin 512 K 2R ERIKBERET L~ 7 ADOIER AR T,
BALB/c = 7 AZ%F L C—LY 7=V |Z bmg/ kg body weight, 10mg/ kg body weight 3 T 20mg/
kg body weight @ adriamycin ZBFARICIES LD, ~ 7 ADOKE, 72 5 I Bradford
Assay IZ TR VR BRBEORELEBIER LT, &5IC adriamycin H5HO~ T X L D&
g2 BRI L, HBHIC X DIRER PRI 21T o 7o, Xt~ U ZABEITIT PBS &5 21T o 72,

SRERIRE K~ 7 A~ R HE R MBS R D Ft

GFP BT FN T v AV 2=y 7~ A X YFHHE L7z ASC IZ Osr1/WT1 B 12 8 AL,
adriamycin &5 L7 RERIKBRET L~ AT ASC ZEBEHIRE V5 LT-, XtH~ 7 AR
IXRFRIRE V PBS & 5-%21To 70, MlaBfE, WO~ AOERELIRY VX7 BOHRE %
SR 2 & & biT, ~ T ABIRO MR FAMAT 21TV, ASC & 5- OB Z G LT,

3. WFIERE R
REWTHEAE d S [E BE R e N2> & podocyte BITEKHIIE A~ LEEE T 2 FFiEDOWHENT

ASCIZ Osrl, HDHWI WL OWTInZ EMEA . B L OFEREE A L7-05H, DMEM/FBS £z
HC—AMESE L CHROE{b2#8EZ L2 2 A, Osrl, 725 ONT 0srl/WT1 A3 A L 7= ASC
TIE MR OREN LV MR RERICEL LT (A T4 N4, LB, £7-. BaT
WO S AV HAE D D B REEG IR ~D 43 & 7k § Wntd, Six2, Foxc2 & Podxl 2 D& {s 18
DHENTZ(ATA4 R4, FTEB),

BT EAINT ASC Z BRI WD ¥ A 2 v T a2t T 572012, Osrl £721%
Osr1/WT1 23 A L72 ASC DARAE L PEE 2 K U FE L < AT L 72, ASC IZE T A2 B A L7230 47,
24 WEfE). 72 S, 7 H. 14 H12IZ Nephrin, Podxl, Foxc2, Pax2. Lmxl, Wnt4, Six2. CD24.
CD133, CDH11 R AfEANT L7-& Z A, Pax2 & Lmx1, Wnt4, Nephrin, Foxc2 (% Osrl F 7=



Osrl/WT1 A 24 IFE LARED DB S 4, 3~7 HH £ TIZRBENE— 7 ITE LRI
14 HH THEEMET L7z, CDI33 ORBITEETFEAEIAATCEY—2ZICELEZHETHA
MBIETF L7, CD24 38 X TOVCDHIL 1FERE L 72 WP OB T S B M S /-, £7-. Pax2
& Lmx1, Wnt4, Nephrin, Foxc2 OF&ELIL Osrl/WT1 B AAILIZ L Osrl B AGKIIL CTHELA IR
MoTe, THHDORERNG, 0sr1/WT1 s 7E A 3 H%& D ASC 3 podocyte HiBEHHAL D Kt
IZh o & HFALL LA REIZE LT D EHIlr L7,

Adriamycin (2 & B RERIABRET L~ 7 2 OIER

BALB/c = 7 A IZxF L C—PLY4 7=V |2 5 mg/kg body weight, 10mg/kg body weight 33 LN
20mg/kg body weight @ adriamycin ZBEFIRICIER LD, ~ 7 ADIKRE LR Z /37
BRI EHII L 72, bmg/kg body weight 3 X 0¥ 10mg/kg body weight adriamycin %
P¥ 5. L72 BALB/c ~ 7 ARETIE, %M BALB/c ~ 7 ABEICH R TIKE DA, BI ORI Z o~
N7 BEEOEMPRD bz, £z, BIROREL AN 225 adriamycin #5- BALB/c v
AFETITBAREIKD AW 0 F 0 AGEBOILR RO vz, 7236, 20mg/kg body weigh
adriamycin B EHETIZT—E D~ 7 AT LT,

RERIRB R~ 7 2~ R EER Al R A2 S O R

Osr1/WT1 BinFE AIZ X B ASC 725 podocyte HIBEAIIL~DFHE L RERIABERET L~
A DHESLIZEE) L2728, Osrl/WT B in 725 A L7z ASC 36 K OB FIEAZA1T > TH 7R
ASC % 10mg/ kg body weight @ adriamycin #& 5~ 7 XA DRFHEIRICIEA L., B I 7=/
DENEA~DEFRBIVIRTF X7 EROECZRFT LTz, Osrl/WT1-ASC 3 LU ASC 2%
i L7-~ o ABETIE. FEMla& G~ 7 AR TRFP X X7 BEOKR TR O -, &
AN, M E B LTz~ U A B RO AT Tl GFP J8 B ASC O SR EIX B AR IZIX
FEAERO LN T-, & 5ITASC DBFMBMN~DAEERERTTT D701,
0sr1/WT1-ASC 3 L TNASC % adriamycin BEE T /L~ 7 ZADREFRB L O EE FICEA L,
— A%~ U 2 OB A LT GFP FBLHIL O JSTE A MGt L7z, 0srl/WT1-ASC 35 X TUVASC
B h-~ 7 2 OBHEMEN TIX GFP ORBUL T < L ST, B S 7=k o Bk
WANDEFITIZEALERO LN oT2, o, KV EEEDOEVREKIKBE A~ T AL LT
15mg/ kg body weight @ adriamycin Z 45 L 7= BALB/c ~ 7 AREZA/EFL L, Osrl/WT1-ASC
BELOASC 285 L THBMBA~OEEIXIT E A EBER SN -T2,

4. BELELD

ASC ~® 0srl/WT1 Bz HAIZ K Y podocyte 73UIZRE -T2 B FREOFEEL & R
FEDTEREZAL DI 5] Z L Z Z 41, podocyte RIBKHIIA ~DFFEENAHREE 7o T2, L L7en b,
Osrl/WT1-ASC & W RERIRE RE T /L~ 7 A ~DOHIFIBAE FEER DGR 513 podocyte il
BRME & L COMEIIREETH - T, BIETEAT DI A F L Z ] L epigenetic 72
AL EART 7R, 0sr1/WT1 @ K 9 72 podocyte HilHIAR b O P B 53 5 & s 1 D F
72 59 podocyte RIBEARIE D UIZBE 53 2 BB FREZBIEAT S Z 12X Y podocyte R
BAAE ~D I bFFE R @D D T RPN E L IND,

RERBERET L~ 7 ABHRICB T 2B O R — I v 7R PMENZ &2V T,
adriamycin 23 % 5- S/~ 7 ZIZEB W TIEEFELAAS OFAL TRIED R & | B S 4172 ASC 8
BELAA OEALICHE SN2, Blg~DEE P INAR ) - T2 AT REMER EZ 2 5,
F7- . FRLL 77 adriamycin BIEET L~ A TILRY 37 OHBNED L5 b OO E
EORRENMENZ O, B LIS 58— 2 0 ZHEERN RN 4 Tl h o 72 AT REM:
HLEZOLND, MIEFHEREE XV ERICGTHMET 52720121, BEEET LVOERE LA H#
UETHIRMNRD S,
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