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Validation

All samples evaluated at the level of RNAseq were performed in duplicate or triplicate to facilitate a statistical evaluation of differential
expression. All experiments reported in this study were repeated at least three independent times. Representative images (micrographs)
were derived from at least 3 organoids that all showed similar results. Figure 1e, 2h, 5f, 6d, 6h, supplementary figure 6h data were collected
from 3 different fields of view per organoid. qRT-PCR data were performed in triplicate to facilitate statistical evaluation. Sample size/
replication and other statistics of generating engineered kidneys and collect duct organoids are showing in Figure 3e and Supplementary
Figure 3o.

No data were excluded

All experiments reported in this study were repeated at least three independent times. All samples evaluated at the level of RNAseq were
performed in duplicate or triplicate and the sequencing was all successful. Representative images (micrographs) were derived from at least 3
organoids that all showed similar results. Figure 1e, 2h, 5f, 6d, 6h, supplementary figure 6h data were collected from 3 different fields of view
per organoid. qRT-PCR data were performed in triplicate and were mostly successful with a few failure due to technique issues. The number
of replication and successful rate of generating engineered kidneys and collect duct organoids are showing in Figure 3e and Supplementary
Figure 3o.

Samples were allocated into experiment group randomly

The investigators were blinded to group allocation during data collection and analysis.

anti-KRT8 DSHB Cat.# TROMA-I 1:50; GATA3 R&D Systems Cat.# AF2605 1:1000; SOX9 Abcam Cat.# 185230 1:1000; RET (mouse) Cell
Signaling Technology Cat.# 3223S 1:300; RET (human) R&D Systems Cat.# AF1485 1:200; PAX2 Covance Cat.# PRB-276P 1:1000; PAX8
Proteintech Cat.# 10336-1-AP 1:1000; ETV5 Abcam Cat.# Ab102010 1:300; CDH1 BD Cat.# 610181 1:1000; AQP2 Santa Cruz Cat.#
sc-47710 1:300; AQP3 Abcam Cat.# ab125219 1:300; FOXI1 Novus Biologicals Cat.# NB300-926 1:300; ATP6V1B1 Abcam Cat.#
ab192612 1:300; TFCP2L1 R&D Systems Cat.# AF5726 1:300; KIT Cell Signaling Cat.# 3074 1:300; PE-CD117(c-kit) Biolegend Cat.#
313204 1:200; SIX2 Proteintech Cat.# 11562-1-AP 1:1000; PODXL (mouse) R&D Systems Cat.# MAB1556 1:500; WT1 Abcam Cat.#
ab89901 1:1000; LTL Vector laboratories Cat.# B-1325 1:500; T R&D Systemss Cat.# AF2085 1:300; Donkey anti-Goat, Alexa Fluor
568, Invitrogen, Cat. # A-11057;

All primary antibodies were validated as indicated in the manufacturers' website. We further validated them by mouse or human
fetal kidney tissue section IF-staining. anti-KRT8 DSHB validated in both human and mouse; GATA3 R&D Systems validated in both
human and mouse; SOX9 Abcam validated in both human and mouse; RET (mouse) Cell Signaling Technology validated in mouse; RET
(human) R&D Systems validated in human; PAX2 Covance validated in both human and mouse; PAX8 Proteintech validated in both
human and mouse; ETV5 Abcam validated in mouse; CDH1 BD validated in both human and mouse; AQP2 Santa Cruz validated in




