
Expression of Wnt signaling pathway genes in human 
endometriosis tissue - a pilot study

D Brueggmann1, JM Jaque1, AW Lee2, CL Pearce2,3, and C Templeman1

1Keck School of Medicine of University of Southern California, Department of Obstetrics and 
Gynecology, Los Angeles, California, USA

2 Keck School of Medicine of University of Southern California, Department of Preventive 
Medicine, Los Angeles, California, USA

3University of Michigan, School of Public Health, Ann Arbor, MI, US

Dear Editors,

Despite the high prevalence of endometriosis, little is known about the underlying disease 

mechanisms [1]. The development and maintenance of endometriosis lesions are linked to 

the process of Epithelial-Mesenchymal Transition (EMT), which describes the 

transformation of stationary epithelial cells into proliferative and invasive mesenchymal cells 

[2]. Since the canonical Wnt-signaling system is an important driver for EMT [3], we 

hypothesized that Wnt signaling might be altered in different types of endometriosis lesions 

[4] leading to changes in related EMT processes. Hence, this study's objective was to 

quantify the expression changes of (1) Wnt-signaling pathway genes such as Wnt agonists, 

antagonists and receptors and (2) Wnt-target genes (e.g. E-Cadherin and S100A4), which 

play a role in EMT, in endometrium from women with endometriosis (cases) and without 

(controls) as well as endometriosis lesions at different stages of the cycle.

A total of 77 tissue samples were collected from women of reproductive age (71 cases and 6 

controls). All subjects in the age group between 23 and 49 yr (34.2 ± 6.9 years) reported 

regular menstrual cycles, were not pregnant, and had not been on hormonal treatment. In 

cases, the diagnosis of endometriosis was based on previous pathological reports. 

Endometrial pathology was excluded in healthy controls. The exact stage of the menstrual 

cycle was determined by the patient's menstrual history, and tissues were grouped into 

follicular (day 5- 14) versus luteal phase (day 15 – 30) samples [5]. RNA expression 

changes for all Wnt-signaling pathway and target genes were quantified in all samples by 

quantitative real-time RT-PCR. RNA samples were extracted and reverse-transcribed. PCR 

mixture contained forward and reverse primers, SYBR PCR mix, and 1μl cDNA. An ABI 

7900HT Fast Real-Time PCR system was used under standard conditions. Data were 

analyzed using the ΔΔCt relative quantification method. Per PCR run, multiple 
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endometriosis tissues were compared to a control sample, which was matched regarding the 

menstrual cycle phase. To compare changes in gene expression, Mann-Whitney tests were 

performed. p-Levels <0.05 were regarded as statistically significant.

We found cycle-specific changes of Wnt signaling genes in the endometrium of cases and 

controls: Expression of Wnt 7A was decreased in control (p=0.04, Fig. 1A) and case 

samples (p=0.003) in the luteal phase when compared to the follicular phase. Case 

endometrium also showed a decrease in Wnt 5A expression (p=0.03) in the luteal phase 

(Fig. 1B). When disease specific gene expression changes were analyzed, a downregulation 

of Frizzled 1 (p=0.02, Fig. 1C), LRP 5 (p=0.003) and 6 (p=0.05) receptors was present in 

case endometrium versus controls. In ovarian endometriosis, an upregulated expression of 

Frizzled 1 (p=0.002) and 7 (p=0.058) as well S100A4 (p=0.03, Fig. 1D) and a 

downregulated expression of Wnt 7A (p=0.02), Dkk 1 (p=0.02) and E-Cadherin (p=0.02) 

was documented when compared with matching endometrial samples of patients with 

endometriosis.

Overall, our analysis identified expression patterns of Wnt-signaling as well as Wnt-target 

genes that were cycle-, disease- as well as lesion-specific. Alteration of Wnt-signaling in 

endometriosis as exemplified by the gene expression changes of Frizzled 1 can be related 

either to disease-related changes of the tissue itself or be associated with the introduction of 

cells into a specific microenvironment such as the ovary. These specific Wnt-signaling 

expression patterns might play a role in regulating physiologic and pathologic processes in 

the endometrium or support EMT in ovarian lesions facilitating the transition to ovarian 

cancer. Hence, our findings provide evidence that the Wnt-signaling pathway might be a 

promising target for novel endometriosis treatments and underline the need to conduct more 

related research in the future.
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Figure 1. 
Expression patterns of Wnt-signaling and Wnt-target genes were cycle- and disease- as well 

as lesion-specific. (A) Cycle dependent change in Wnt 7A gene expression in control 

endometrium. (B) Cycle dependent change in Wnt 5A gene expression in case endometrium. 

(C) Change in Frizzled 1 expression in case endometrium in comparison to control tissue. 

(D) Expression change of S100A4 in endometrioma tissue compared to endometrium 

obtained from an endometriosis patient.
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