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Abstract: Embryo implantation involves a complex interaction between the embryo and the
endometrium of the mother, the study of which faces a variety of problems. The modeling of
endometrial epithelial organoids and endometrial assembloids provides a new way to study the
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process of embryo implantation in vitro. This paper summarized the latest research progress in
embryo implantation, the regulation mechanism of endometrial receptivity by estrogen-

progesterone coordination and embryo-derived signals, the establishment of endometrial
organoids, and the development and application of endometrial assembloids in the research on

mother-embryo interaction, providing new strategies for studying the communication between

embryo and maternal uterus during implantation.
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N A FERCEAR . Muter 55 PIHFSE &
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(eccentric implantation) il [8] i #H A (interstitial
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APERATT 2, RURIG 5 75 A SR 1T 4 i - 266
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KW HES R S FEE BV R
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Table I Comparison between implantation of different species

Species Menstrual cycle (d) Implantation time (days of pregnancy) Types of implantation Pregnancy stage (d)

Human 28 67 Invasive implantation 283
(interstitial implantation)

Mouse 4-5 4.5 Invasive implantation 21
(eccentric implantation)

Porcine 21 13 Non-invasive implantation 114

Cattle 21 19 Non-invasive implantation 280

Sheep/Goat  16—19/18-21 14 Non-invasive implantation 150

Horse 21 42 Non-invasive implantation 336
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Figure 1

The process of embryo implantation. Notch-Rbpj: Signaling pathway (Rbpj is the major

downstream effector of the evolutionarily conserved Notch signaling pathway); HB-EGF: Heparin-binding
epidermal growth factor-like growth factor; MUC1: Mucin 1; EV: Extracellular vesicles; miRNA: microRNA;
Pdgfa: Platelet-derived growth factor alpha polypeptide; Efna3/4: Ephrin A3/4; Igf2: Insulin like growth
factor 2; PGR: Progesterone-receptor; FOXO1: Forkhead box O1; MMPs: Matrix metalloproteinases; TNFa.:
Tumor necrosis factor a; SI00A9: S100 calcium-binding protein A9; EGF: Epidermal growth factor; VEGEF:
Vascular endothelial growth factor; PDGF: Platelet-derived growth factor; IL6: Interleukin 6; ILS8:

Interleukin 8; Rb1: Retinoblastoma; LOX: Lipoxygenase; Hif2a: Hypoxia inducible factor 2a.
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E MR/ FZAE BV A 2 H
miRNA, X6 miRNA 7E7 5 N5 L K 20 i
FETANNE AR AN R R RE A, A, X SE
FER AT REUE B N R SRR G, AT
WEFEZ RGN, Tan ZUEXS /N BB P
PMF R B, FENBEOAESRZ EV, B
miR-34c-5p. miR-210, miR-369-5p. miR-30b
Al miR-582-5p 7E“HA B [ B R & H 4, [F

&: 010-64807509

i % Bl miR-34c-5p W A¥E A KAFRRE S 1
(growth arrest specific 1, GASl)E"J%@iﬁﬂ(W— , M
AL FE IR G TE % B K . Wang S5 UOIF 98 & 3

IR i R U i AR T AR AE R F 2R o

(platelet-derived growth factor receptor a, Pdgfa)
AL 1 A3/4 (Efna3/4) 5 81K 5 3L [H

ER(E 1), BEER EE PR eEree, £
PG 5 B A B . Wang 25U B )
W 5 A BEVE Jie SR U8 I R B R AR AR K 7 2
(insulin-like growth factor 2, 1gf2)if BEAL G
R A5 515 5 M i S BT 81 3 (signal transducer
and activator of transcription 3, STAT3), 3N
MR B MR AR B, AR BB EE N 1
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factor, PDGF) ML 41 A= il K 7™ A= i i 32 1
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zone, PDZ), PDZ JE 4 bR FEANINL, SR)5
Wi F5E 3 vy ] ) Jo ] L 3058 6 K, PDZ 5%
T3 018 5 J5T 4 20k 82 3 5 O 53 Ak 22 A5 R 5 B 24
Jfl, 1E PDZ JEFEITE L —A XA, PR IR st i
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Figure 2 Regulation mechanism of endometrial receptivity. MUC1: Mucin 1; ERa: Estrogen receptor a; Lif:

Leukemia inhibitory factor; IGF1: Insulin like growth

factor 1; FGF9: Fibroblast growth factor 9; PR:

Progesterone receptor; m°A: N°-methyladenosine; METTL3: Methyltransferase-like protein 3; PDGF:
Platelet-derived growth factor; EPHA: Erythropoietin-producing hepatocyte receptor A; AEC: Adhesive
epithelium; SEC: Supporting epithelium; HB-EGF: Heparin-binding epidermal growth factor-like growth

factor; VANGL2: VANGL planar cell polarity protein

2; IGF: Insulin like growth factor; S100A9: S100

calcium-binding protein A9; TNF: Tumor necrosis factor; TNFR1: Tumor necrosis factor receptor 1; p38:
The p38 family is a highly evolutionarily conserved group of mitogen-activated protein kinases (MAPKSs);
MET: Mesenchymal to epithelial transition; iDSCO0/1/2: Immune-featured decidual stromal cells 0/1/2.
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