TG RN 2 58 M i R AR D PR FEVRE B Y 1PS A
B> & OB AV H 7 A K% B T- 32 i o 2EAf
(BEH9)

H AR 22 R e B A ZE R B AR
PRL R B gk P A 7 BRI

RKEp #H1-
ET4 2021 4
feEZE  [E A



WG R EME 2 R MEFE R (autosomal dominant polycystic kidney disease :
ADPKD) I bBHEDORWERIEBEE TH L0, EOFMAWEBITWESE

RIMA SN TE LT, RIGHRIGEIE L SN TR, B, B FAL
ZReMEER Y (induced pluripotent stem cells : iPS FfE) 7> HF5E L 7= B g4 v A
JA REHWTEEREZHHT L ENARRICR > TER B3, A /A4 Nk
AR EICEE LA TH O . AN E OB, FERER R A AR
T 572 4, RIBEFECTHAER OB, EEMEREDWHEHHOY —1L &
L CTHEH 2D TV 5, ADPKD FERFEA) iPS Ml & 0 bahE U icBlsd v
A RTHEREBOFINSEE SN2, ZOEEICIIRTZFRENEY |
N T U R K DB O FBICIEE > T, ARBFETIEE D AL
A LT BlgANT 7 A RONFEH 725 biHE T EEZRFT 5 & & 612, ADPKD
BEHEOBNEA NG ) A REfERLL SN Y 7L 2 2kt 9 2 BOGPE D G % 3
T,

F P AN ORNMMBEEZER XV iPS Mila 2 8 s U, 5 AR iPS Aifla s & &
A NA 7 A4 REh L AERT 5 HikEZ R LigL L7- 5 2 T, ADPKD %
DOBEFEANT ) A REERLLAY T LV U ~DOR S ERH LT,

WA AT A RIEEROFR e 25l L CobiFasnsg, By
J A FaEHIA) Wnt > 70 & FGF9 o 7V Z il U 7= 3Lk a1z L 0 g
FUTBE, AT A4 REEAICEB8 T, Wnt &7 FVHE TH D
CHIR99021 O @i BT K 2 FRFEHI (CHIR pulse) (2 XV e KE DR 7 1 3
kS, ZOHETERSNEBEA VY ) A4 Ridxr 7o 289542
DEFEE LTV LG SN 7, ADPKD OB FEMITESE RO MR -
EKEINTNDN, 27O EDHMND LFEMERK LGS0 %9, 4l
21X DJ71E 7 &I CHIR pulse DIRECRFMZAE L, L0 ERITHEL
o7 arEFHE L, POEEE PG SN D ERTIEAZ MiE LTz, CHIR99021
DRECIEARRZ LTI 25 EANVH ) A ROMBEEICH L2 B b 28D
10 uM CHIR99021 3 FE[H] > CHIR pulse'* (2 & » THE L 7= % 7 v UG E
SN, FBEINTZFEANT 2 A4 NI 7 v > 2R3 5 51k 8 L1
FEHLERS S, W%% b RERIBERIEE M DR E DR TE 72, Tk
BORER, —HICEEREL 2T 2EEERBEDOBELHER LI, b

DFER LV | uMiMWMCMM%ﬂ3ﬁW®CMme 0 BgA T



A REFER U, EMEFEE LA VT 7 A FIZIZ—IT k2D iPS
AR N7 A LTz, iPS fllfe L 0 s bR L 7o fiikds K OSIR I Rk @ iPS
AN LTV D & Zh b Ofifkds L O 2 V72 AISEBH I EHr 7 &1
EFEIZAT 5 2 &M TE R\, & 2 CAMSE TIL rBC2LCN-PE23'" |2 & 0 B figiA4 v
77 A Kb OFRSHAL iPS Ml OB BN Z 1T - 72,

@i N iPS MR CTEgA LA A4 FOF R MLHE ik E R =D

B, 24O ADPKD 2% (B#F 1, BE 2) ORMMELLER XV iPS fila 2 .
L. BligA B A REER L, 24 O ADPKD BEHEOREA NG /A R
(R WTHARRIERE S O MR LTeh, EH ANHROBIgA VT ) A
R &g UE % OSRERIREEEY OV A K13/ Smvodz, ZORKE L TEH
WA~ D AR A3 Th B FHEME A5 2. 7253, ADPKD HERDOEEA VT /A K
TIFABRF 2 TALRAE IZIHBLT D81 D 1 DT b organic cation transporter
1 (OCTI) OFBEERTE R0, BHF 1 CTIHES A RO B A
WIT ) A R & TRER ’%m%ﬂ%ﬁ@ﬁfﬁ%%ﬁ%m 7z, planar cell polarity(PCP)#%
HITBEIROBEBMBICE W TERREBESCYT A XL 6T 53780 OHEEDTZ
DO BB/ E| A 5 23 12, ADPKD Tl Z D PCP #R <RI 45 24 D Mt oD FLi /3
WA I TWD 12, ADPKD BREHKROEEA NV T /A RiZxr7a s T 5
KB OBL TR ZEOTEBY , BFEANHROBEA LT 7 A FEtig L

ERREAS DN A3 72D TiX /e <. PCP R E N1 7 v ViSO e
(C B a B2 T[N H D L& 2 bz,

ADPKD DR ZE X cAMP AKTFIEDHI K Z 7R L, XY 7 L3 Uil L o 2

DORMMEES D B, 22 CRSL LEEBgA VT 7 A4 ROy T v il
(ZxE3 2 RS 2 R L 72,

FFREFANE 2 44D ADPKD FBE N ORISL LIZEA VT ) A REHWTA
yfvyyﬂﬁmiéjwﬁ/4P@ﬁ%@%m:omfﬁﬁbto@ﬁkm
kOB A INH ) A B TIE AN Y 7 U R K 2 R O K 7 B K SO TR
Diphoic, ADPKD BEHKOBEA N T / A R TIXBEBEISIEN R |
B 2 OB gA NV ) A RTEANY 7Ly I X0 R O K 72 HE K G
EROIz—F, BE 1 TEERANLVY A ROEEICHE R EZRBO R -
72o BEANT ) A ROHEBOE &V D ST AL ADPKD BE DY
T RIS R T D SOSHEDBENERBLT 5 2 EPRREETH -T2, £DK



JETEDE W B IEE ICEN O EOB (L Th o T2,

i NHRE g VAT ) A RTIE AR 7L v IR X DB & 78 72
Mo T=—75, 24 0 ADPKD BEDOENEA N /A4 RTEAAY 7 Lo VR &
VRS OB A RO TN, E OB AERRITBEEBITE LR > T\,
BE1VOBWANT ) A4 RTIEAY T L2 R K0 BRAOFEE A RBD 1203,
BE 2 OFEANT A RCRERITER ST, £EE LK EEbi 2/
B AR, £ L TAY 7Ly VR X DS 028 b o R AR
K, Hx OBEOEKRG BT 58085, 240 ADPKD & ILZh
ENII2 D PKD B FEREHLTEY ., 295 LG D b0E Otk R
OB IE 2 OB\IETERERMLIZbOEEZ LR, £8HF 2 Tk
B REA0E 2RO 23 SR D AR D HERFIZ B0 2 BB T A B U7z 72D ITHEFH R

DIMENE 2 S0 %%%%mbﬁﬁotﬁ%%ﬁkék%z%m%”M”

ADPKD TiI% OFfabE K &Itk O#ETTIZ Glycogen synthase kinase 3p (GSK3p)
@%ﬁﬂﬁ%éﬂf%bm”\MMTA/7VV/Wﬁ;i5@KMmMM@
FHBEDOELITOWTHG L7-, ADPKD B3 1 O&lgA /L5 / A KTl Control
CHER L —EIRELL LD T L R KD GSK3B mRNA OB 19
5@ﬁﬁ%oto:mmﬁbﬁﬁz@Wﬁﬁwﬁ/4P?iﬂyfvvyﬂﬁ
IZ &% GSK3B mRNA OFEBLOEENISITFE D HiL7einoTle, T b DFERIZ
%%ﬁ®ﬁ%%%ﬁﬁ%5bf“ék%x%ﬂ\%%1?iﬂ/7VV/Wﬁ
2 LD EIERRIC GSK3B 2/ AL DY A 7L P REE L TWD T, A
F 2 OBEMFERIITRRD A D =X LNEE L CWDAREERH D EEZ BN
2o LU SESRIOERITIY  TIVEND IR KT — X OEBEEETEVT
HIZIFESTELT, A%V U ITAEEESCL T — X 2EHE L. S OICKE
EFENATCWSDMERS D EE 2 b,

AIFFEOBRI & U TRIRANT /A RORAENFIT D, RERGIET
TERL SN BERA VT 7 A Ride MaAEMOBBICEEI L, A OB & b
LZOREEIIRATHY 7, ARWER LB RA VT 7 A4 FIZBWTH —E e
Vet £ 2B AEHREED 258070, MEMICRALERLZ<EENn
TWz, FHEEAEUNOR T 0 G IC OV TEREY I L AL T
TELT, BlgEA /LT /A FOMEERHE I X OBEEFEm I DWW T S b ITHRET”
VETHD,



AWF5EIE ADPKD BEHKOBEA N ) A4 REHNTAY T Ly Rl
%92 SOSME DT % Th L= 01 COWETH D, 24 D ADPKD BE IS IE
LB ANT ) A RNy F Ly il X v B2 2 akEs o2 %R
L., INOIIREBEOBLEFERZRLIZbDEEZ DN, £T2EEF 2 O
ANV A RIZBWTAY T Ly VR L DB RN A SN o7 2
ENT, AT DI ORBIEDHERFIZ B 585 T ARG LTV 5 ATEEMES RIE X
NI DITBNEA N TT ) A R HWTEAFETIIfIO THOZ & Th D, ADPKD EH
DFJIFERL A T3 = X LZIE D720 D heterogeneity 238 V) . ZAUIIE % D FBEEF D
BIEFERIZESWTWDAEEMER B D & 2 DL, MRk E O s E Ok
REMEICRREDN K > TWD b DD, SEIFEA VT /A Ra W8 T T
) LIZAlREEN R S e 2 i, EENICLERDICLERSH D LB X
LT,



10.

11.

[ 51 H3CH#R]

. Freedman BS, Brooks CR, Lam AQ, et al Modelling kidney disease with

CRISPR-mutant kidney organoids derived from human pluripotent epiblast
spheroids. Nat. Commun. 6, 8715(2015).

Cruz NM, Song X, Czerniecki SM, et al. Organoid cystogenesis reveals a critical
role of microenvironment in human polycystic kidney disease. Nat. Mater. 16,
1112-1119 (2017).

Low JH, Li P, Chew EGY, et al Generation of Human PSC-Derived Kidney
Organoids with Patterned Nephron Segments and a De Novo Vascular Network.
Cell Stem Cell. 25, 373-387.e9 (2019).

Takebe T, Wells JM. Organoids by design. Science. 364, 956-959 (2019).

Shimizu T, Mae S, Araoka T, ef al. A novel ADPKD model using kidney organoids
derived from disease-specific human iPSCs. Biochem. Biophys. Res. Commun. 529,
1186-1194 (2020).

Kuraoka S, Tanigawa S, Taguchi A, et al. PKDI-dependent renal cystogenesis in
human induced pluripotent stem cell-derived ureteric bud/collecting duct organoids.
J. Am. Soc. Nephrol. 31, 2355-2371 (2020).

Takasato M, Er PX, Chiu HS, et al. Kidney organoids from human iPS cells contain
multiple lineages and model human nephrogenesis. Nature. 526, 564-568 (2015).
Torres VE, Harris PC, Pirson Y. Autosomal dominant polycystic kidney disease.
Lancet . 369, 1287-1301 (2007).

Nakanishi K, Yoshikawa N. Ciliopathy. Nihon Shoni Jinzobyo Gakkai Zasshi. 25,
127-131 (2012).

m % . B OB L 2R L7z iPS Ml R A L T A RERL EERE
SR RER ANIT ) A RRBRAZ X4 — R BEER ! BKREOTm
ha—dE (R, SR, KEESTIR fR) . Page 190-200, -ttt 3
5, 2019 44 A

Tateno H, Onuma Y, Ito Y, ef al. Elimination of tumorigenic human pluripotent
stem cells by a recombinant lectin-toxin fusion protein. Stem Cell Reports. 4, 811—

820 (2015).



12.

13.

14.

15.

16.

17.

18.

19.

Happé H, de Heer E, Peters D. J. M. Polycystic kidney disease: The complexity of
planar cell polarity and signaling during tissue regeneration and cyst formation.
Biochim Biophys Acta. 1812, 1249-1255 (2011).

Belibi FA, Reif G, Wallace DP, et al. Cyclic AMP promotes growth and secretion in
human polycystic kidney epithelial cells. Kidney Int. 66, 964-973 (2004).
Yamaguchi T, Pelling JC, Ramaswamy NT, ef al. cAMP stimulates the in vitro
proliferation of renal cyst epithelial cells by activating the extracellular
signal-regulated kinase pathway. Kidney Int. 57, 1460—1471 (2000).

Torres VE, Harris PC. Autosomal dominant polycystic kidney disease: The last 3
years. Kidney Int. 76, 149-168 (2009).

Wilson PD. Apico-basal polarity in polycystic kidney disease epithelia. Biochim.
Biophys. Acta - Mol. Basis Dis. 1812, 1239-1248 (2011).

Nishio S, Tian X, Gallagher AR, et al. Loss of Oriented Cell Division Does not
Initiate Cyst Formation. J Am Soc Nephrol 21, 295-302 (2010).

Tao S, Kakade VR, Woodgett JR, et al. Glycogen synthase kinase-33 promotes cyst
expansion in polycystic kidney disease. Kidney Int. 87, 1164-1175 (2015).

Kakade VR, Tao S, Rajagopal M, et al. A cAMP and CREB-mediated feed-forward
mechanism regulates GSK3p in polycystic kidney disease. J. Mol. Cell Biol. 8, 464—
476 (2016).



