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t N iPS HEfE B R 7 v RIERHIIE L E iR 0O B R ERHE AR O b AR Ik & EEEE OB
HEAT>TCND, H27T FEICBFE LT 2 IROCO Tk I1Z T 80%LA LD @I T SIX2 [
PER 7 v L aiEHIE & RS 2 b E iR T, EEO TR FIREE L x 7 v U aiER
~—H—Toh % WTL SALLL R FORBLA R LT, 61T, 7w CHIEHIIRICKT 5
FRACLRFZ 5T 5 2 L THONDRE~ D AFRMME O R EZTo7m A, B
I~ iPS MifaH R 7 v BRI ESE )Y B ARk L L. PNERIC Podocalyxin, Nephrin, WT1 5
PEDRERIARS LTL, CDH6 BEMEDITAL IR . CDHL BRI DOALIRME 72 & DR Z Rk
HZEEMER L, Lo T, FOLFEECER Iz b7 v URilikiifE s~ v A
FRAFAN O 7 v o FTBHERE & [F) 55 O SR ERIRO RIS 72 &~ b3 2 8 A B HItkRe 2
THZENHLMNERST,

H26 FREICHER Lo MR IC L 2 AMEE EEAK)~ 7 2E 7 /1ICxt L TRERR
#4795 E b iPS AT > OSRL(+)SIX2(+) & miEAm a2 %9 2 2 mHUR OB 2 [ E 3
L0, ey MCTHUR SRV DA 7 Y —= 2 T 24T\ 4 FERE O UK DI
bR ZEEME LTRHE L, 2L T, AMRICEWTZOFUROMEAE OEICTHBEI L
B MIR D K57 23 OSRL(H)SIX2(+)E RIBEMIL —E T 5 Z &, S BICARBMEE THBES L
AR, AR ORI FRETEIC L5 AKI < 7 RICBHET 5 &, OSRL(+)SIX2(+)HHfE & [RERIZ
AKI 2 I D10 R0 5 5 Z & el LT,

18 B figels (CKD) L2t - D AR ML 2 B T~ 5 721, B b2 2 BB R
BET NI ADBN EZ{T>TN5, BERICH D C57BLI6 ~ 7 A% v 7= 2 Flid CKD &
TVEEE L, NOD-Scid ¥ 7 22V THR 4 (2 BUN & (i Cre fE2Y EA-3 58 M= A4
DFEFZMER Uz, TR FA0IC S HE Yol L 2 MR, PAS Yua2 X 5 FHE .,
PAM Y402 K 2 FLECEAEE 72 & OB MER R0 R & MT(Masson trichrome) Y412 X % ##
ML 2 RERB U, BRI 2 Sk T B MR AR 2T T VORISR LT,

ZIVE TOBYPE T ~OMIEBHE CIXBEHEO R v N E{EoTE ISRz 595
e OB ECIER <, ol b Bl T R olz, £ —EBEEIT O
& BHEEAL & AR A b~ 7 A D JE PR AE 32 72 EBBIOBIEN R AR Th > 7o,
T DOREE MR L CKD T /L~ U A~O+53 72 il 2 S n B T RE & 35 720
2, BRIRR 7 b AR LA WHTR O B E B L=,

bk iPS AR S VERL L 7 B 2 O TR & AR D SATHE B O ERL 24T - T
Do REEIZBWTHE OBHWE N ~OBMEILEZHB L, MERL~ U ABFHE T~ b
iPS SRR 7 o CRIERI 2l s L TR LI L 2 A, W bEShizt FARERIK
ERAE & NEMERORICKTI Lz, FAKEEEET 2 MENEIZ~ T A
CDILHURAEFELL TWAD Z L 2R L, AR M~ U ALK L OFH ZER LT,



We are establishing methods to differentiate human iPS cells into embryonic renal progenitor
cells, such as nephron progenitors, and to isolate these progenitor cells. In fiscal year 2016, we
confirmed that SIX2(+) nephron progenitors, which are induced at around 80% efficiency by our
two-dimensional differentiation method established in fiscal year 2015, expressed marker genes for
intermediate mesoderm and nephron progenitors, such as WT1 and SALL1. Furthermore, when
co-cultured with embryonic mouse spinal cord tissues known to express epithelializing factors for
nephron progenitors, the human iPS cell-derived nephron progenitors self-organized and formed
kidney organoids that contain PODOCALYXIN(+)NEPHRIN(+)WT1(+)  glomeruli,
LTL(+)CDH6(+) proximal renal tubules and CDH1(+) distal renal tubules. These results suggest
that nephron progenitors generated from human iPS cells with our new differentiation protocol
have comparable developmental potential to counterparts in embryonic mouse kidneys.

In another project that uses an unbiased screening of antibodies, we identified a candidate
combination of four monoclonal antibodies for cell surface antigens to isolate human iPS
cell-derived OSR1(+)SIX2(+) renal progenitors that have therapeutic effects on mouse models for
acute kidney injury (AKI) induced by ischemia reperfusion injury (Toyohara T. et al., 2015). In this
project, we validated the isolation method and confirmed that most cells isolated by flow cytometry
using the antibody combination overlapped the OSR1(+)SIX2(+) progenitor cell population and
showed therapeutic effects for AKI mouse models induced by ischemia reperfusion injury.

In an attempt to develop a cell therapy strategy for chronic kidney disease (CKD), we are
generating mouse CKD models with renal fibrosis. By modifying two previously reported
methods for generating CKD models in C57BL/6 mice, we succeeded in inducing chronic renal
failure state on NOD-Scid immunodeficient mice as marked by a gradual elevation of blood urea
nitrogen (BUN) and serum creatinine levels. In addition, histological examination revealed that the
mouse models developed cellular infiltration as evaluated by HE staining, urinary cast formation
by PAS staining, thickening of the basement membranes by PAM staining and fibrosis by MT
(Masson trichrome) staining, confirming the generation of chronic renal failure models with
interstitial fibrosis. We also developed a novel transplantation method by which we can repeatedly
transplant a sufficient amount of cells into the renal subcapsules of CKD mouse models by
preventing post-operative adhesion of the grafts to the surrounding tissues.

Finally, we are generating ectopic kidney tissues in vivo that generate urine from human iPS
cell-derived renal cells. In fiscal year 2016, we developed an original method for renal subcapsular
transplantation and succeeded in generating renal tissues that contain vascularized glomeruli and
renal tubules by transplanting human iPS cell-derived nephron progenitors into the renal
subcapsules of immunodeficient mice. Moreover, we found that the vascular endothelia of the
generated glomeruli expressed mouse CD31 antigen, confirming functional connection between
the generated human renal tissues and host mouse vasculature.
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