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Abstract Organoid is an in vitro formed three-dimensional structure, which contains different cell types
and can simulate some of the structures and functions of its representative organ. The prevalence and mortality of

cardiovascular disease have been on the rise, and the related research experiments are mainly based on cell and
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animal models. Cardiac organoid is an effective supplement to the traditional cardiovascular disease model. To a

certain extent, cardiac organoid reflects the key biological characteristics of human heart more truly and accurately.

Therefore, cardiac organoid has broad application prospects and unique advantages in the fields of disease mecha-

nism research, drug evaluation, precision medicine and regenerative medicine. Here, the applications of cardiac

organoid are mainly introduced as new generation of disease model in myocardial infarction, heart failure, genetic

heart diseases and arrhythmia. In addition, the prospects and limitations of cardiac organoids are proposed.
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S GE SR TR OREOCEAE R, I — R A TR
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#1751 XAV939: Wt 5f; EGF: % ¢ AE KB 15 HGF: A (K K 1 VEGF: M8 i i A K 1.

FGF: fibroblast growth factor; BMP: bone morphogenetic protein; SAG: Hedgehog agonist; SB431542: a TGF-B inhibitor; IWR1: a Wnt inhibitor;
CHIR99021: a GSK3p inhibitor; XAV939: a Wnt inhibitor; EGF: epidermal growth factor; HGF: hepatocyte growth factor; VEGEF: vascular endothelial

growth factor.
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Fig.1 Essential signaling pathways and key factors for the construction of various organoids with pluripotent stem cells
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A INEIRCOs H (120 ML P4 T-F2 P, Yk F5hCOsIL4E 77 -
3 1] W, hCOsBE W i B Co ILET 4 AL AN 25 ) 354 )
N, FERR T L 0 s B . IR 25 Wit vF
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7 Rk 5 9 s R B LA R B HE B AR OO, ]
RNAMEARIETT - 6 SR RE . LONG%E DY
LR, FIHNUE 72 R & H (dystrophin) 2848
hiPSC-CMs#4 £ ({1 hCOs A B & (I 4 Th g B fg
1M CRISPR/Cas947 3 I RALK 1E 1] LK 3% hCOs )
W4iThie, IBBIREE AT R . R RE T
hCOsTE 2k R G 97 I R BT AR 78 1 B (1 52 F %

{H 2 H BThCOs 5 CRISPR 11 & B FH AT A AE —
SE BRI o ) R A M DA SR AT 1 A G R,
TCVEARAIE FT 7 Y (1) 248 1 245 R SI B0 1 iy 90) 26 R G
AT b A, 5 ORI F 2 (R A0 AR 3 2R AR RGP 1
1 i 50 A X A RO
24 ILEEKE

IR FEAE L, hCOsBENS 7= A2 H R A Kk sh 1
ML, I H AL S & T 2D B Y ) $27RhCOs
FEIE T O R ORI 7T o IR AT o do A O e 2k
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VE F A Re P AT RS - FLL 3 AT B SHINNAWI ]
A P28 72 B0, hCOs AT A T WL 5240 QTZR A ik (short
QT interval syndrome, SQTS)%5 a2 W 45 1iE
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el R 22 2000 B RE R B hCOsHT IR 1435 3 1) fig
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S BT O R SRR ) H AR BRVE B A O R A RE T, =
AR EAKEE TIFIhCOsz —. {H H fi it X Fh
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PL_E B FEAR B Hu 5] E 7 hCOs B £ 5500 I AB L8 A2
VeE R e, W] RUCE Dyl PR AT BE AL Ik 78, A R0 %
P05 B AR, IR AT RA i — P A 2 AU e i
FiAR, VRN R A HhCOsHIHT 7 v, A8 7= 5 5832 1)
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3 RESHE

iPSCHEA 3 0 M K b HESD T AN ML 97 1
PRI R o MEALEE ST R B ) B S A T A
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T3 5% W oA R Re SRS N2 5 TR YT RSO
B R R M iPSCs I 2 ThCOs B A7 5 i # 5e 4z It
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Human cardiac organoids are composed of cardiac lineage cells derived from human pluripotent stem cells. Using a variety of biomaterials and

technologies, the formation of cardiac organoids can simulate some of the key features and functions of the heart. Cardiac organoids have broad

application prospects in drug evaluation, disease models, heart development and transplantation.
E2 CHEXFENHERNA

Fig.2 Construction and application of cardiac organoids

IEREAT LU, PR AT DLAE A4 A B8 47 i v ik 25 904 2%
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