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Introduction
High-grade serous carcinoma (HGSC) is the most lethal gynecological malignancy. New 
treatment options focus on targeted therapy based on Signal Transduction pathway 
Activity (STA). Tumour growth is induced by aberrant STA leading to disturbed cell 
proliferation and differentiation. However, knowledge about STA in healthy tissue is 
needed to discriminate STA in HGSC. As the Fallopian tube epithelium (FTE) is considered 
the tissue of origin of most HGSC1, the aim of our study was to determine STA in 
normal FTE during the menstrual cycle and compare this to STA in HGSC. 

Methods
• 17 FTE samples from premenopausal women who underwent surgery for benign 

reasons. Reviewing of endometrial histologic sections by a pathologist resulted in 4 
early proliferative, 2 late proliferative, 5 early secretory and 6 late secretory samples. 
Fimbrial ends were laser capture microdissected (Figure 1). 

• 23 HGSC samples, which were taken prior to start chemotherapy and 
macrodissected. 

• Samples were analysed with the qPCR based STA-analysis which infers quantitative 
pathway activity scores from mRNA levels of pathway-specific target genes.2-6

• Among others, we investigated the androgen receptor (AR), estrogen receptor (ER) 
and phosphoinositide 3-kinase (PI3K) pathway.

Results
• AR pathway activity increases towards the early secretory phase and significantly 

decreases late secretory in FTE. A broad range in AR activity was observed in HGSC, 
including a number of cases with very low AR pathway activity (Figure 2).

• Comparable changes were seen in the ER pathway activity with a significant decrease 
towards the end of the secretory phase in FTE. Remarkably, all HGSC demonstrated 
low ER pathway activity compared to FTE (p < 0.001) (Figure 3). 

• PI3K pathway activity decreases early secretory and significantly increases at the end 
of the secretory phase in FTE. Interestingly, a subgroup of HGSC showed high PI3K 
activity (Figure 4).

Discussion and conclusion 
During the menstrual cycle, AR, ER and PI3K pathway activity in FTE seem to be 
activated in a controlled manner. Estradiol levels increase towards the ovulation which 
is supported by the observed increasing ER pathway activity. Although little is known 
about AR and PI3K pathway activity in normal FTE, we report a mid-cycle peak in AR 
activity which significantly decreases late secretory. PI3K pathway activity is the highest 
during the proliferative phase and decreases after ovulation. 

The relatively low ER pathway activity in HGSC might explain the minimal effects of anti-
hormonal therapy in these patients. Whereas high AR or PI3K activity in HGSC could 
indicate aberrant activation and may therefore be an attractive target for therapy in 
individual patients. 
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Figure 2. Androgen receptor pathway activity in normal Fallopian 
tube epithelium during the menstrual cycle and high-grade serous 
carcinoma. * p < 0.05

Figure 3. Estrogen receptor pathway activity in normal Fallopian tube 
epithelium during the menstrual cycle and high-grade serous 
carcinoma. Orange dots indicate women with high-grade serous 
carcinoma aged < 50 years at time of diagnosis. * p < 0.05

Figure 4. Phosphoinositide 3-kinase (PI3K) pathway activity in normal 
Fallopian tube epithelium during the menstrual cycle and high-grade 
serous carcinoma. Yellow dots indicate samples with relative high 
superoxide dismutase (SOD) activity, indicating high oxidative stress 
which may lead to lower measured PI3K activity. * p < 0.05
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Figure 1. Microscopic images of the fimbrial ends of normal Fallopian tube 
epithelium before (left) and after (right) laser capture microdissection.
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