
Proteomic analysis of stromal and epithelial cell 

communications in human endometrial cancer using 

a unique 3D co-culture model



Endometrial cancer (EC): is the fifth leading cancer in women worldwide and second most common gynaecological 
cancer. Its incidence is higher in the Western world, accounting for 6-9% of all cancers in women

❖ Stage IV – Carcinoma involves urinary bladder or bowel, or has metastasized to distant sites

❖ Stage III – Carcinoma extends beyond uterus to the vagina, ovaries and/or lymph nodes

❖ Stage II – Carcinoma extend to cervix but is not beyond the uterus

❖ Stage I – Carcinoma confined to the uterus

EC staging (International Federation of Obstetrics and Gynaecology (FIGO))

Endometrium: (the inner part of the uterus) undergoes many biological events across the menstrual cycle for 
maintaining the homeostasis and preparing for embryo implantation and established pregnancy. These events 
physiologically regulate by a sequentially timed interplay of female sex hormones and microenvironmental cues. 

Endometrial cancer



Pathogenesis of endometrial cancer

❑ Unopposed exposure to estrogen that induced 
mitotic division in endometrial cells and frequently 
end up to DNA replication errors and somatic 
mutations

❑ Role of stromal cells in boosting the tumorigenicity of endometrium

➢ Fibroblast
• IL-1 β, IL-6, TNF-α
• In situ estrogen biosynthesis

➢ Cancer associated fibroblast (CAF)
• TGF-β, FGF, PDGF
• VEGF, IL-6, IL-8,  chemockines

➢ Tumour associated macrophages (TAM)
• CSF-1
• EGF, IL-10, TGF-β



Diagnosis endometrial cancer 



5-years survival rate 91%

Early diagnosis 
stage I and II

Late diagnosis 
stage III and IV

5-years survival rate 17%

Late diagnosis leads to Poor Survival of women with endometrial cancer 

Rationales behind failure to develop promising biomarkers for EC in clinical trials 

➢ Lack suitable systems modeling the complexity of human endometrial cancerous tissue:  the current available 
preclinical models established from cancerous epithelial cells without incorporating the stromal components
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❑ Established appropriate system modelling the complexity of human endometrial tissue and disease setting

Aim



Establishment of a 3D Co-Culture Model with Endometrial Cancer Epithelial Cells 
with Non-Cancerous Stromal Cells
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Endometrial Cancer Spheroids Phenocopy the Architecture of Human 
Endometrial Tissue

Human endometrium Co-culture spheroids
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Endometrial Cancer Spheroids Respond to Steroid Hormones
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➢ Utilised the more sophisticated, high-throughput technology of omics approaches particularly the proteomic to
characterise and quantify the expressed proteins in cancerous co-culture spheroids

➢ Comparison the cancerous co-culture spheroids-based proteome with those getting of patients samples or
presence in human database helped in developing many of promising less-invasive, accurate diagnostic
biomarkers and targeting therapy for endometrial cancer

Aim

❑ To confirm the similarity of co-culture spheroids and human endometrial cancerous tissue in biological
architecture and functional signaling



Omics Technology

Omics technology: is a more sophisticated, high-throughput techniques decoded the complexity and behaviour of
biological systems. They offered a global view of biological processes placed in physiological and pathological
situations related to its simultaneous analysis of thousands of molecules in a single biological sample with the aim
of predictive disease biomarkers and improving patient management

Omics approaches:
❖ Genomics and epigenomics: analyze nucleic DNA
❖ Transcriptomics: analyzes all RNA molecules (from

messenger RNA in the nuclei to ribosomal RNA in the
endoplasmic reticulum)

❖ Proteomics and secretomics: analyze proteins that
synthesized in the endoplasmic reticulum and
transported to the membranes or lysosomes or
secreted through the golgi apparatus and secretory
vesicles

❖ Metabolomics: analyzes all metabolites produced and
consumed by the cell and processed in the
mitochondria

❖ Lipidomics: analyzes all lipid species that are located in
membranes and other organelles



Proteomics workflow



Mass spectrometer is a sensitive technique used to detection and quantification molecules based on their mass to
charges (m/z) ratio

Mass spectrometer



Proteomic and IPA Analysis of Co-Culture Spheroids are Closely Related to 
Human Endometrial Cancer and Endometrium in Biological Architecture and 

Functional Signaling



Everolimus (RAD001) inhibits tumor growth via targeting the mTOR (mammalian 
target of rapamycin) Signaling 



Treatment with an mTOR Inhibitor (Everolimus) Suppresses the Growth 
Promoting Effects of Tamoxifen



Proteomic and IPA Analysis of Co-Culture Spheroids are Closely Related to 
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Functional Signaling



Human Protein Atlas Database confirmed the similarity in expression of 
PPP1R12A (a tumour suppressor protein) among the human endometrial 

cancerous spheroids and human endometrial tissues



Activation the Rho/ROCK pathway implicated in carcinogenesis through 
inhibiting the MYPT1 

The nuclear dysmorphia of cancer cells and nuclear shape in general are controlled by the 
balance of opposing ROCK and PPP1R12A phosphatase activities on myosin regulatory light 
chain. Hyperactivated and phosphorylated myosin light chain can generate sufficient 
actomyosin contractility and possibly forces to deform, and even break the nuclear envelope 
triggering genome instability.



Downregulation expression of PPP1R12A (MYPT1) enhance tumor resistance in 
ovarian cancer via targeting the hippo pathway and increasing the stemness



Clinical significance

Developing a 3D model reflected the complexity of endometrial tissue and 
cancer setting by incorporating the stromal cells with cancerous epithelial cells

The proteomics technology confirmed the comparable biological properties and
functional signaling of cancerous co-culture spheroids with those seen in
patients populations and human database

Utilised cancerous co-culture spheroids in identification the carcinogenic molecular
pathways, discovering biomarkers and targeting drugs that help in earlier diagnosis,
earlier treatment, prevention the tumor prognosis, and reduced the mortality




