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Single-cell RNA sequencing reveals the intercellular
crosstalk and the regulatory landscape of stromal cells
during the whole life of the mouse ovary
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The heterogeneity of ovarian mesenchymal/stromal cells has just been revealed in both mice and humans. However, it
remains unclear about the cellular development trace and the intercellular communication network in the whole life of
the ovary. In the study, we integrated ours and published single-cell RNA sequencing data from E11.5 (embryonic day
11.5) until M12 (12-month-old) ovaries to show the dynamics of somatic cells along the developmental timeline. The
intercellular crosstalk among somatic cell types was depicted with collagen signaling pathway as the most outgoing
signals from stromal cells. We identified mesenchymal progenitor cells (CD24+) as the origin of stromal cells. Although
their numbers decreased significantly in adults, the cells served as the major signal sender until ovarian senescence.
Moreover, the ovarian injury could activate these stem cells and induce stroma remodeling in the aged ovary. Thus,
mesenchymal progenitor cells may represent a new strategy to delay ovarian aging in the future.

Introduction

In mammals, the reproductive capability is determined by the ovarian
development, which provides a limited oocyte pool established during
fetal life [1]. The follicle, composed of an inner oocyte with surround-
ing somatic cells and formed before or just after birth in humans or
mice, is the basic unit of the ovary. In mouse embryos, ovarian devel-
opment is initiated with a “bipotential” genital ridge, whereas oocytes
are originated as primordial germ cells (PGCs) from extraembryonic
mesoderm that proliferate and migrate into the genital ridge at E10.5
(embryonic day 10.5). The bipotential genital ridge then undergoes
sex determination to be ovary at E11.5, where the localized female
germ cells proliferate and associate with each other as syncytia or
germ cell cysts between E10.5-13.5. Within the cyst, germ cells
enter the prophase of meiosis in an asynchronous manner around
E13.5-14.5 and at this stage, the cyst together with somatic pre-
granulosa cells are called “ovigerous cords.” Starting from E16.5, with

the meiosis arrest at the diplotene stage of meiosis |, germ cell cysts
begin to breakdown, and pre-granulosa cells move in surrounding the
oocyte to form primordial follicles [2—4]. As the ovarian reserve, finite
primordial follicles should be maintained dormancy until being acti-
vated by surrounding stimuli [1, 4]. Then, the follicles develop through
primary, secondary, and antral stages until preovulatory follicles. At
this stage, response to preovulatory gonadotropin surges, ovulation
occurs, and the remaining theca and granulosa cells transform to
form the corpus luteum. Through the initial recruitment of primordial
follicles and cyclic recruitment of antral follicles, follicles develop to
either ovulate or undergo degeneration (atresia) until the depletion of
the primordial pool which leads to the reproductive senescence [5].
During past decades, the vast majority of studies on ovarian
biology have focused on folliculogenesis. From germline develop-
ment, ovarian formation to oogenesis, folliculogenesis, and ovar-
ian development, each of these stages is governed by a unique
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