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Effect of extracellular vesicles and microRNASs in follicular
fluid on follicular development
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Abstract:  Extracellular vesicles (EVs) refer to bilayer membrane transport vesicles secreted by cells. EVs can take
macromolecules from cells and transfer them to receptor cells. Among these macromolecular substances, the most studied are
microRNAs (miRNAs). miRNA is non-coding RNA involved in the regulation of gene expression. It has been confirmed that
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there are different non-coding RNAs in mammalian follicular fluid EVs. EVs carrying miRNA can act as an alternative
mechanism for autocrine and paracrine, affecting follicular development. This paper systematically introduced the kinds,
characteristics and methods of isolation and identification of EVs, focusing on the effects of EVs and miRNAs on follicular
development, including early follicular development, oocyte maturation, follicular dominance and effects on granulosa cell
function. At the same time, the authors prospected the future research of EVs and microRNAs in follicular fluid, and provided

ideas and directions for the research and application of EVs and miRNA functions in follicular fluid.
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Fig. 1  Release of extracellular vesicles. EVs are
secreted by cell A to cell B. a: release of microvesicle. b:
release of exosomes.
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Fig. 2 Typical characteristics of exosomes®™. (A)
Scanning electron microscope image. (B) Transmission
electron micrograph. (C) Frozen electron micrograph. (D)
Atomic force microscopy.
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Table 1 Role of miRNAs in extracellular vesicles in follicular development

Function

miRNA in follicular fluid EVs

References

Formation and development of
primordial follicle

Oocyte development and follicular
dominance

Granulosa cell proliferation and

apoptosis miR-26b

Granulosa cell steroidogenesis

miR-143; miR-145
miR-145; miR-132;
miR-378; miR-21;

miR-145; miR-21;

miR-378; miR-132

[46], [48]

[43,48], [43-44,63], [49,51], [43,49]

[52-53], [54-55], [56,58-59]

[51-60], [62]

F 2 HREsSNEIE T miRNA BI1E F L H
Table 2 Action mechanism of miRNAs in extracellular vesicles
miRNA Site O.f Target Function Species Reference
expression
miR-143 Granulosa cells cyclin bl; cyclin d2; Inhibiting the proliferation of granulosa cells Mouse [46]
cyclin e2; cdk4, and destroying the formation of primordial
cdk6 follicles
miR-145 Granulosa cells cgfbr2; acvrib; kif4  Inhibiting of target gene tgfbr2 expression and Mouse [48,52-53]
downstream Smad signaling pathway to inhibit
primordial follicle development and maintain
dormancy of primordial follicle  pool;
down-regulating the ability to reduce oocyte
growth; targeting acvrib inhibiting granulosa cell
proliferation; targeting klf4 to protect granulosa
cells Oxidative stress-induced apoptosis
miR-378 Granulosa cells cyp19al Inhibition of COC expansion and oocyte Pig [51]
maturation;
Inhibition of cypl9al expression leads to a
significant decrease in estradiol secretion
miR-132 Granulosa cells nurrl Inhibition of nurrl to significantly promotes Mouse [62]
the expression of Cyp19al and estradiol.
miR-21  Granulosa cells smad7 Targeting smad7 to block granulosa cell Mouse and [54-55]
apoptosis rat
miR-26b  Granulosa cells has2; smad4 Targeting has2 gene to promote apoptosis of Pig [56,58-59]
granulosa  cells; targeting smad4 to
down-regulation the anti-apoptotic bcl-2 gene
and promote granulosa cell apoptosis
2.1 BSNESETE MIRNA EMERIIAE  MIRNA SRR, ZIAENIEF miR-143 )

AP RAY. =]

AN EVs A Z 8 miRNA, JFH
MiRNA [ Rl FEH Bl & I AR 1 3 A &
BEES . RS, . /N (RO
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