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Abstract: The high failure rate of the new drug development has been well recognized. Relying on the pre-clinical data obtained from
animal experiments will inevitably cause a low concordance with human clinical trials, which will eventually lead to new drug devel-
opment failure. Employing human induced pluripotent stem cells (iPSCs) or adult stem cells to simulate disease models can not only
provide an unlimited cell materials, but also faithfully represent the genetic background of a certain disease, when iPSCs or adult stem
cells derived from patients with a specific disease genetic variation are applied. In addition, gene editing methods can be used to intro-
duce genetic variants of interest into stem cells to generate disease models. Furthermore, by establishing a cell bank with a population
of iPSCs in petri dish, in vitro human genetic studies can be carried out in these cells, with GWAS and QTL studies applied to identify
genetic variants that are associated with drug sensitivity or cytotoxicity. These efforts may offer valuable information for the recruit-
ment of suitable patients for clinical trials. Therefore, stem cell-derived disease models can provide valuable resources for the patho-
physiological studies of diseases as well as the drug development. In this review, we will briefly introduce the development of the liver
disease models derived from stem cells and their applications in disease study and drug development.
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VERADFT BN NS 3D BRI 4, AT P 20 2
SCAH S AN 22 BE v R R g ) B

UK 3D 4T B A n 1 75 44 2 iPSCs 41
MRGEAERE T, HHBCA DECCIRAR T
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Fig. 1. Construction of human pluripotent stem cell liver model. iPSCs: induced pluripotent stem cells; HLC: hepatocyte-like cell.
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Table 1. Comparison of characteristics of various liver models

MRS RRYE . JHF A S . A=A (EVS=3
wsr R e BEEA s g
S AR O B <48 h 55 48 h (R B x x V
JEAR T4 B <48 h 55 48 hiA {484 x x V
AT 4 R0 By S i A Y v x
KA BT 4 = 20 By S b A V J x
i b PN O By Ky b A2 V J x
P R e RS Ky 55 R \ N x
AL g ™ By Ky b A \ v x
iPSC-HLC ! oy Kt i v \ \ x
iPSC-HLO ™ ) K G il \ v d
3DHTEPFFAEE oY) K Ei iy V J J
AW T REATEY Y K 55 A Y \ v

iPSC: induced pluripotent stem cell; HLC: hepatocyte-like cell; HLO: hepatocyte-like liver organoids.

2 seah T HAL W, 40 B SCHTR K i) Warren %5 1Y
SEOG VR B T AR AN iPSCs i S AR A] DU 4L L
[H ok SNP A5 57 7 A ({41 g & 7 . Pashos 25 1) 5 33
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PEIRFEIEAT A (expression quantitative trait locus, eQTL)
B F o 3K T TR 6 UF T 7 v A EE 2R T AR N R A,
UESE T SR AR AN 7 B AT AE W 22 A G 1Y) eQTL (1) 7]
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B NHE ) iPSCs B 638 AT LURH T ZH PRI 72 Je
[X 73 Thy e 1 20 26 AL g F 9, B AT AR 4H QTL
(metabolome Quantitative Trait Locus, mQTL) &¢I {E
P QTL (functional Quantitative Trait Locus, fQTL) fJf
T DARZR T WAL AR 57 A B AR 22 5 B s
MR R R . 5% N SR AL 2 U
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Fig. 2. Drug development driven by iPSCs disease model. iPSC: induced pluripotent stem cell; HLC: hepatocyte-like cell; SNP: single

nucleotide polymorphism.
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