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Abstract 

Fallopian tube (FT) (also known as oviduct in mouse) is a tubular structure that connects the 

ovary with the uterus. It is an important part of the female reproductive tract (FRT), as it 

provides the site for fertilisation inside its lumen. There are two separate events around the 

process of fertilisation, which are known as pre- and post-fertilisation event. The pre-

fertilisation event requires the successful transfer of the healthy and viable gametes into the 

site of fertilisation to form an embryo. Whereas, the post-fertilisation event entails with embryo 

survival and successful embryo transport into the uterus for implantation. All these processes 

require an efficient function of every epithelial cell of FT lumen because they are in direct 

contact with the gametes and the embryo. Studies showed the faulty function of this epithelium 

leads to multiple reproductive disorders such as infertility, ectopic pregnancy and ovarian 

cancer. Clinical examination revealed that the FT epithelium of BRCA1/2 germline mutated 

patients who are more susceptible to ovarian cancer consist of the secretory cell only 

precancerous lesions. Thus in requirement of understanding this disease biology, there is a 

need to understand the healthy FT epithelial homeostasis first. Therefore, in my thesis, first I 

identified secretory cells as the stem/progenitor cells of mouse FT epithelium by using lineage 

tracing approach. This secretory cells can self-renew and differentiate into the ciliated cell to 

maintain the FT epithelial homeostasis. Upon identification of a stem/progenitor cell 

population, there is a need to identify the signalling pathways that are involved in the process 

of stem/progenitor cell self-renewal and differentiation. In the same chapter (Chapter 2), we 

also identified the Wnt/β-Catenin signalling pathway that guides the secretory cell self-renewal 

and stemness. We have provided evidence for the Wnt/β-Catenin signalling involvement in 

ciliated cell differentiation process (Chapter 3). We showed the role of Wnt/β-Catenin 

signalling pathway is indispensable for ciliated cell differentiation in mouse oviduct epithelium. 

Cells in the FRT are highly sensitive to ovarian steroid hormones such as estrogen and 

progesterone. Fluctuations in these hormones level during the oestrous/menstrual cycle also 

alter the morphology of the FT epithelial cells.  In chapter 4, we showed the effect of ovarian 

hormone estrogen for a single epithelial cell fate determination. Our result showed estrogen 

could induce ciliated cell differentiation in mouse oviduct epithelium. However, the underlying 

mechanism of this estrogen-mediated ciliated cell differentiation has been remained unclear. 

We showed in the absence of the Wnt/β-catenin signalling pathway, estrogen do not induce 

any ciliated cell differentiation in the mouse oviduct epithelium.  Overall, my thesis first time 

identified a stem/progenitor cell population in the mouse oviduct epithelium. Later we also 

defined the requirement of Wnt/β-catenin signalling pathway for the process of these 

stem/progenitor cell self-renewal and differentiation in mouse oviduct epithelium. In addition, 
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we also proved in mouse oviduct signals from the Wnt pathway are the link between estrogen 

and ciliated cell differentiation process. 
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1. Introduction: 

Reproduction is an essential biological process that is required for the survival of all 

mammalian species. This process entails the interaction between female and male gametes 

to form the first form of life, the zygote, which eventually develops into an embryo. This whole 

process of gamete interaction, known as fertilisation, takes place in the fallopian tube, a part 

of the female reproductive tract (FRT) in mammalian species. The fallopian tube (FT) (in mice, 

referred to as oviduct) is a narrow tubular structure that serves its purpose by providing an 

optimum environment for fertilisation and early embryo development. These two functions are 

mainly divided into two separate events during the process of fertilisation. The first part is 

considered as a pre-fertilization event when the female gamete travels from the ovarian side, 

and the male gamete travels from the uterine side to meet at the site of fertilisation named the 

ampulla. Whereas, the second event is considered as the post-fertilisation period where the 

newly formed embryo spends its initial 3-4 days in the FT lumen and then is transported into 

the uterus for implantation (1). In both events, the FT epithelium plays a crucial role as it is in 

direct contact with the gametes and the embryo. The FT epithelium is pseudostratified and 

mainly consists of two cell types: ciliated and secretory cells. Both of these cell types have 

their unique functions for a successful pregnancy, where ciliated cells transport the gametes 

and the embryo. On the other hand, secretory fluids secreted from the secretory cells create 

an optimum environment for gamete and embryo survival. The existence of two other cell 

types named peg/intercalated cells and basal/reserve cells were also described in the 

literature (2-4). However, many studies have now identified that the peg cells are exhausted 

secretory cells that have lost a considerable amount of apical cytoplasm as secretion into the 

FT lumen and the basal cells are not epithelial cells but T lymphocytes (5-7). 

Other than the FT epithelium, the contraction of smooth muscle cells is also essential for 

successful gamete transport. Interestingly, FT epithelium here also plays an indirect role by 

secreting Prostaglandin E (PGE) and Prostaglandin F (PGF) that eventually regulate smooth 

muscle contraction (8). Overall, the importance and significance of FT epithelium in 

reproductive functions highlight the need for in-depth investigations into the FT epithelial 

biology and the underlying mechanisms of its maintenance during homoeostasis and disease. 

2. Aims: 
Studies presented in this thesis aim to, 

2.1. Identify the stem/progenitor cell population in the fallopian tube epithelium. 

2.2. Role of Wnt/β-catenin signalling and ovarian hormones to maintain fallopian tube 

epithelial homeostasis. 
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2.3. To Understand the role of Wnt pathway genes and the interplay of ovarian hormones 

to maintain fallopian tube epithelial homeostasis and disease biology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




