i E A AE ) 2424 9] Chinese Journal of Cell Biology 2022, 44(3): 512-519 DOI: 10.11844/cjcb.2022.03.0014

SR1SVE S T SR AAL SRR RO BB T 5%

YE R EeE
(M ZE TR R AR R 27 e T AR 5 P A DR o AR E QBT RE J1 3 TR AL 23, 13fF 200433,
B DR SR DR S B A A A O, R 200433)

WE  RACATABHE B A0S 57 4RI R B R RA 28 ik, 2R R Y. FARE
B 5P A AT R R TS R AR R . AT e ARIRAN T BT IEAS AL 6 R,
A & T7 BT A 6 AL 7 5, AL SRIRE B R 20T Z 3T IR A T RARAT it ) ik 24k
IPKEY I, AR T AR EG T ZRA. % T @i BT @iesT A BRI K&
3% BB I @ gt B iR S R AR ) T AR e T 3R AT K 2 09 B & R T m i a
FFen At i, % AR T B AT RAF 55 P I a0 JO A% 4 J 69 ok B R W6 R L AL, VA A
A s R B S K T 3 T 4m 06 57 0 R R RAR AT %5

I ARWIATR; ST RE AN A RS R T 1k

The Strategy for Acquiring Induced Hepatocyte-Like Cells
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Abstract Orthotopic liver transplantation is the most effective method for the treatment of end-stage liver
diseases including liver failure, but only a few patients achieve liver transplantation because of the limited organ
donor and expensive surgery. Hepatocyte transplantation has been considered as the best alternative to orthotopic
liver transplantation in the treatment of liver diseases. However, evidences have reported that primary hepatocytes
can not be massively expanded in vitro under either 2D or 3D culture system, greatly limiting its clinical applica-
tion. Pluripotent stem cells or liver stem cells have the advantage of in vitro expansion for several passages and the
potential capacity of differentiation. In recent years, researchers focused on how to acquire a large number of ma-
ture hepatocyte-like cells. This review summarized the current strategies and potential clinical value for acquiring
induced hepatocyte-like cells, for developing clinical approaches of cell therapy in end-stage liver diseases.
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A: hepatocyte-like cells are induced from stem/precursor cells. B: mature hepatocytes can be induced to proliferative hepatocytes with small molecules.

iPSC: induced pluripotent stem cell; ESC: embryonic stem cell; LPC: liver precursor cell.
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Fig.1 Hepatocyte-like cells induced by small molecules
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Table 1 Treatment of liver injury with transplantation of induced hepatocyte-like cells
gl 75 A BT M5 N 2R
Cells Induced strategy Animal model  Transplanta- Results References
tion methods
hiPSC induced OSM, Dex, etc. Chronic liver  Intravenous Increased survival rate, serum total [12]
hepatocyte-like injury mice LDH and total bilirubin reduced
cells Inhibition of EGF signaling Hemophilia B Kidney cap- Bleeding time shortened; the human [16]
mice sule FIX level increased
FOXA2/HNF1A overexpression Acute liver Cell sheet Survival rate increased, and serum [4]
injury mice AST and ALT reduced
Human recombinant laminin 111, (1) Acute Intrasplenic (1) Survival rate increased up to 50% [25]
laminin 511, or type IV collagen liver injury (2) Decreased liver fibrosis associated
mice genes level; serum hALB increased to
(2) Hepatic 350 ng/mL
fibrosis model
hESC induced (1) Activating HGF, EGF, VEGF ~ FAH/Rag2”/ (1) Subcutane- (1) Decreased liver injury gene level [6,19]
hepatocyte-like signaling 112rg” mice ous (2) Serum AST increased to 320 ng/
cells (2) MicroRNA-199a-5p inhibitor (2) Intrasplenic  mL after 3 weeks transplantation
Reprogrammed Small molecules mimicking uPA/Rag2™"/ Intrasplenic Improved liver function, 50% [54]
hepatocyte-like cAMP signaling, inhibiting yc " mice hepatocyte-like cells expressed hALB
cells TGF-p signaling
hiPSC-derived Small molecules FSK, FB431542,  Acute liver Portal vein Increased survival rate, improved liver ~ [57]
hepatic spheroids ~ CHIR99021, and EGF injury pigs function
hiPSC-derived Cocultivation of MSCs, HUVECs ~ TK-NOG Mesentery Formed functional vessel, secreted [42]
liver buds and endodermal cells mice human serum ALB
hiPSC-derived (1) Cocktail of growth factors Acute liver (1) Kidney (1) Increased survival rate, human [6,55]
liver organoids including EGF, VEGF, bFGF injury mice capsule serum ALB was 2 000 ng/mL
(2) HGF, EGF, VEGF, KOSR, (2) Intraper- (2) Increased survival rate, serum AST
oncostatin, etc. itoneal and ALT reduced
(1) ESCs-derived (1) DAPT, FGF19, DEX, etc. FAH "/Rag2”/ (1) Intrahepatic (1) (20.0+5.6)% liver repopulation [52-53]
liver organoids (2) Activating Wnt, CAMP sig- IL2rg" mice (2) Intrasplenic  (2) Up to 60% liver repopulation
(2) Hepatic naling, inhibiting BMP signaling
progenitor cells
organoids
Lgr5' cells (1) Inhibiting Notch and TGF- (1) FAH " Intrasplenic (1) 30% liver repopulation [39-40]
derived liver signaling mice (2) 2/5 of mice survived to 120 d;
organoids (2) DAPT, FGF19, Dex, BMP7, (2) Acute liver serum human ALB, a-1 antitryp-
etc. injury mice sin increased
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