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PKD7-dependent renal cystogenesis in human induced pluripotent stem cell-derived

ureteric bud/collecting duct organoids
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Abstract of the Thesis

Background and Purpose: Autosomal dominant polycystic kidney disease (ADPKD) is the most
common hereditary kidney disease leading to renal failure, wherein multiple cysts are formed in renal
tubules and collecting ducts derived from distinct precursors: the nephron progenitor and ureteric bud
(UB). respectively. Recent progress in induced pluripotent stem cell (iPSC) biology has enabled cyst
formation in nephron progenitor-derived human kidney organoids lacking PKD1 and PKD2, the
major causative genes for ADPKD. However, cyst formation in UB organoids has not been achieved,

despite the prevalence of collecting duct cysts in ADPKD patients.

Methods: We deleted PKD1 in human iPSCs using CRISPR-Cas9 technology and differentially
induced the cells toward nephron or UB organoids. We then investigated cyst formation in both types
of kidney organoid. We also examined cyst formation in UB organoids generated from ADPKD
patient-derived iPSCs.

Results: As observed in nephron organoids, cysts were formed in UB organoids with homozygous
PKD1 mutations upon cAMP stimulation, and to a lesser extent, in heterozygous mutant organoids.
Arginine vasopressin receptor 1A was expressed in UB organoids, and some homozygous mutant
organoids responded to vasopressin to form cysts. Furthermore, UB organoids generated from
ADPKD patient-derived iPSCs with a heterozygous missense mutation showed cystogenesis upon

cAMP stimulation.

Conclusions: We demonstrated cyst formation in PKD1 mutant UB organoids, as well as those
derived from an ADPKD patient. Our findings will serve as a valuable basis for elucidating the
mechanisms of ADPKD.
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HheAEN L2 EMHEUE (ADPKD) ZRIHEEOEVEGHBEETHY . EEROETICE 2T 60 EETICS
FHLMHMNBFRLICES, ADPKD TRABRGMSREE. EEEFTOLTORENREASREINLHD,
TS CZAERE RAELESE R TN TR TOVIIEMBEEREF LSRR MREE N SIRE
T3, FAEQRBIRZOE S LY. ADPKD O ELREEET THH PKD1 1° PKD2 ZXBL 1=t iPS #fan
SRTOVATBMEEBTRZOVA LA /(FEFEL. RHEEREERIHIENARICETVS LAL.
ADPKD BV TIZEABEBMATARLEE LA TLAIZLA N DT  REF/ S CEHXOBRIBFRITFLER
STV,
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CRISPR-Cas9 HffiZFAWLTEFR iPS ##a0 PKD1 BEFICERZE AL PKD]1 ££ iPS #il@h o707 )L
HIAREREFANHIALREZEFAFNDAEICE>THEEL, BEERICOLVTREILIz, £z, PKDI OATH
ZFREED ADPKD BEASHITENT- PS MBI LLREFAINA/ALEFEL. BREERICOVWTEREZET
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F7OVA A IARIZH 2 BE L BRI cAMP B EFIDFMIE>T, PKDI HERRERTOREFAILA
JARMLERLAERENT. £ PKDI ATOERZETIRESF LA /(FTH—HICERE AN BRESN=.
FIOVA N /ARERKY  PEDI NEEHBREFA LA /A FHoEEBRATESNGD ofz, Fz. /W T LY
LUBRIK(AVPRIA) ZREFAIWH /AFTOAHARBRLTINDHIEAFEEESHL. PKDI TEEREETHREFA
WHIARDH NI T Lo s EmmIzRGLTEBER KL . 512, PKDI ATAZEREZRD ADPKD BEH
3k ipS iR SR ESh-REFA LT /AFh ot BRAERENT-,
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PKD1 ERFATAREHA WA /ARCBVTEBREBRTICLNTE . REFANT /(FEAT T
ICEELTERERAT A0, LYBEKRICEVET IVIZADETEESE A HD. £ cAMP R~ DRIGHLEE -
TEY., 27OV LH /AETIE PKDI ATERZIBA THLEERRATEEENOICHL. ERGREFA L/
ARTIEEERShEN -, FORBRELT. REFANH/ARTOH ATAEREOVFO—IIOMICARE
HEAETT M TET, CRISPR-Casd [ZE->THITT &N - PKDI ATOER iPS #lRR7Z 14 TH <. ADPKD B&FH
EOiPS NS BEREBRTAENTETEY. PKDIATOERICL>TEMFELD ADPKD DFEE .,
F70UFIH /AREYERICEBRL T DA REIEAIREENT-.
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PKD| ZREZMBALT- PS MU R UBEHRED iPS MM SFEELERESAINA/FCEVTEREBER TS
CEMTES-, ST oD iPS MREERERA L /MRIZERD ADPKD ETILELTERTHLEZEA DN
60



