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[ Abstract |  Extracellular vesicles (EVs) are membrane-bound vesicles secreted by
cells, including exosomes, microvesicles, and apoptotic bodies, which play critical roles
in intercellular communication, material transport, and signal transduction. In recent
years, increasing evidence has highlighted the essential function of EVs in early embryo
development. By carrying bioactive molecules such as proteins, nucleic acids (e.g., mRNA
and miRNA), and lipids, EVs regulate embryonic gene expression, cell proliferation, differ-
entiation, and the microenvironment. Studies have shown that EVs derived from various
segments of the female reproductive tract can enhance embryonic developmental potential,
improve embryo quality, and facilitate implantation. Additionally, EVs secreted by embryos
themselves participate in intercellular communication and play pivotal roles during
embryogenesis. This review summarizes recent advances in understanding the functions
of EVs in early embryo development, discusses their roles in mediating cell-to-cell com-
munication and regulating gene expression, and explores the potential applications in
reproductive medicine and clinical practice, offering new perspectives for optimizing

assisted reproductive technologies.
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[ BRRIE] 2@ M4k & )8 (extracellular vesicle, EV) ; 4 21 % #5 (in vitro fertilization,
IVF) ; ## B 2 75 3 K (assisted reproductive technology, ART) ; %1€ 4t & (cluster of
differentiation, CD) ; 15 1% RNA (messenger RNA, mRNA) ; # RNA (microRNA,
miRNA , miR) ; B 48 Ltk 255 % & (B cell lymphoma, BCL) ; BCL-2 # % X % & (BCL-2
associated X, BAX) ; it £ 45 4% 12 ATP B (plasma membrane calcium-transporting
ATPase, PMCA) ; % fit ik & % & (syntaxin, STX) ; STX % & %& & (STX-binding
protein, STXB) ; POUS % F /& 4E (POU class 5 homeobox, POUSF) ; SRY-box %% 3 I -
(SRY-box transcription factor, SOX) ; KLF #% 3% B -F (KLF transcription factor, KLF) ;
TEA 3% %% 3% B -F (TEA domain transcription factor, TEAD) ; & & 5] /% 4E (caudal type
homeobox, CDX) ; A 28 i, A (inner cell mass, ICM) ; i 7~ 9} & & (trophectoderm, TE)
5 g BE LB 3 38 B4 (phosphatidylinositol 3-kinase , PI3K) ; 2 & i B B (protein kinase B,
PKB, Akt) ; *A $L3h 4 & 8 55 & $2. &% & (mammalian target of rapamyecin, mTOR) ; 22 %L
JR &A% 8 3 B (mitogen-activated protein kinase, MAPK) ; 7K i# i8 & & (aquaporin,
AQP) ; P9 IR K 4% Il I 98 1% 3% 3 9% 4 (endogenous Jaagsiekte sheep retrovirus,
enJSRV) ;7 T3 % (interferon 7, IFNT) ; vl $L3h 45 ' th & & o &% & £ 44 (mammalian
target of rapamycin complex, mTORC) ; A3 & 28 f 30 & (human leucocyte antigen, HLA )
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R AEDRIEAN AR (EV) 7R RIIRIG & 7 h B RLREDFE — B8

Table 1 Summary of the role of extracellular vesicles (EV) from different origins

in early embryo development
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