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[Abstract] Objective To construct kidney organoids and establish various models of acute and chronic kidney injury.
Methods Kidney organoid differentiation was induced from human embryonic stem cells (hESCs) via the CHIR99021-fibroblast

growth factor (FGF) activation pathway. Cisplatin-induced acute renal tubular injury models were established by treating kidney
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organoids with cisplatin at concentrations of 20, 30, and 50 wmol/L. The temporal progression of injury was investigated following
stimulation with 30 wmol/L cisplatin for 12, 24, and 48 h. The expression levels of renal injury markers and inflammatory factors were
assessed using reverse transcription-quantitative polymerase chain reaction (RT-qPCR) and immunohistochemistry (IHC).
Additionally, a high-glucose-induced fibrosis model with blood glucose fluctuation and a sustained high-glucose model were
developed using two approaches: alternating culture media containing 5 mmol/L and 25 mmol/L glucose every other day, and
continuous exposure to 25 mmol/L glucose for 6 d. Renal fibrosis markers, collagen III (Col III), transforming growth factor-B (TGE-3),
and fibronectin, were evaluated by Western blotting, RT-qPCR, and IHC. Results Tubular structures began forming in the
organoids by day 8, reaching optimal morphology by day 14, suitable for subsequent research. Immunostaining for specific markers,
proximal tubules (Lotus tetragonolobus lectin, LTL), distal tubules (cadherin 1, CDH1), and connecting tubules (uromodulin,
UMOD), along with hematoxylin and eosin (HE) staining confirmed successful kidney organoid formation. Following cisplatin
stimulation, renal injury markers [kidney injury molecule-1 (KIM-1), neutrophil gelatinase-associated lipocalin (NGAL)] and
inflammatory factors [tumor necrosis factor-a (TNF-a), interleukin-18 (IL-1B), chemokine (C-C motif) ligand 2 (CCL2)] were
significantly upregulated, indicating the onset of acute kidney injury. The 30 wmol/L cisplatin treatment induced the most suitable
injury model, with NGAL and KIM-1 expression increasing over stimulation time. In both high-glucose models, fibronectin, Col III,

and TGF-B were markedly elevated, but the glucose fluctuation model was superior to the sustained high-glucose model.

Conclusion
various acute and chronic kidney injury models.
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The optimized culture protocol enables efficient generation of kidney organoids, which can be utilized to establish
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TGF-B
Sl : GCACAACTCCGGTGACATCAA

, iF ) : AGAGCTACGAGCTGCCTGAC

B-actin

JZ 11 : AGCACTGTGTTGGCGTACAG

RT-qPCR. S M} 965 it PCR; KIM-1. F #814Ji 4> T 1; NGAL.
e R 200 P I A R OGBS BB 1 s TNE- o IR SR A8 B -
CCL2. b ik 2; IL-1B. HANAEAZ£-18; Col L A
II; TGE-B. 5 kA K EF-B

1.2.6 RPEA LML K NGAL, KIM-1, Col I,
IR AMEBART AU B . KIS 21T
PURME R R BEPURYOE T, IR)E B PR AR
Y K AR R R L, B E — 1 [NGAL(1: 100) |
KIM-1(1:100) . Col III(1:100) . £F¥%#H(1:100)], il
ARSI, — YU E , DAB R, IRAKEE Y
o, WiKE R, RSB TS, JHS610 4 A H
SCREEEIE, I NDP Viewer 2 KIZ 4B 8145 11 1A



WMCEP A 2025121280 W0k 1

R T R T
1.2.7 Western blotting 3] Col I, TGE-B Y # ik 7K
o WUEAN AR ZEARE AL 80 wl i 1 24
T (AT — 5 LU 3] %) 2 1 T o1 550 S ol e i A1 15111
VK L 30 min, 4 °C, DA 13 000 r/min (> 1S min,
WA B, BRI, RIE T AR O .
el P Bl s A SR 00 25 FL A RO BE A, THAE B TR
FRA L 30 pg SR I THLIK, LUK AT B AR IR R
iR 2 PVDF B I, SR)5 AT 5% BENRW5A3 1) Tris
LR (TBST) 4] 1h, Collll, TGE-B., B-actin—
L4 CHFH . 8 TBST W eI 3 W5, =9t
WEE 1h, VERS WM.

1.2.8 AT 200k B /N 0 40 1Y) B U 2A i A A
Mg REVERIIRES 12K, AT, 435
WHE 20, 30, SO umol/LAL3 NI, HifrEH14°K,
5 R % BE 4 (0 wmol/L) . 20 pmol/L, 30 pmol/L
50 wmol/L 3t 4 21 . $EHUE 2% H B RNA, R H RT-
qPCR A I ' JE 453 3 b5 AR ) KIM-1 . NGAL B R AE
F TNF-a, IL-1B. CCL2 mRNA Eik/KF-. [R5 H
e 2 AL ARSI 2K 2 B T KIM 2 NGAL /& [ 3Rk 7K .
[ B 35 77 2585 14 KA B IS 2 1R BT 8 LAY e
FEMEATE BE R 2B 12, 24, 48 h LIS HAR i)
B A=k

12,9 HHASE IR E A ABIRI NI HE
AR R AN TR . A R I IR AL (K R
), BRI, BRI U], TEREREEESRES
H0R EEPN

AR 1P
B B EMES 0. 3. 8 K14 RIES¥EIE
Fig.1 Morphological images of kidney organoid differentiation on day 0, 3, 8, and 14
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Fig.2 Identification of kidney organoids on the 14th day of cultivation
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Fig.3 Construction of kidney organoid models induced by different concentrations of cisplatin for acute tubular injury research
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cisplatin at different times (n=5)
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