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The Tumour Microenvironment in Bladder Cancer

Aims

Bladder cancer is the 10th most common cancer
diagnosed in Australia1. A biologically heterogenous
disease, phenotypic and genotypic tumour
heterogeneity is observed across patients. Cases
range from highly recurrent non-muscle invasive
disease, to muscle invasive disease (Figure 1), which
sees a much poorer prognosis2. High variability is seen
in clinical outcomes of patients with bladder cancer,
and there is a need to further understand the cellular
interactions that mediate therapeutic response, at
the level of the tumour microenvironment itself.

A more sophisticated understanding of the biology
that underpins this variation in therapeutic efficacy2

may aid in informing treatment decisions where
immune cell infiltrates may predict
immunotherapeutic responses3.

Figure 1. Categories of NMIBC and MIBC disease. Tis = tumour in situ. 
Elements of this figure were created using BioRender.com. 

Figure 4. 

I hypothesise that spatial analysis of the cellular dynamics within the TME will aid in:

• understanding the tumour-immune interactions in bladder cancer.

• identification of immune-checkpoint-inhibitor resistance phenotypes

• identifying novel predictive biomarkers of response to immunotherapy

Figure 2. the current understanding of the TME in BC. The level of immune cell infiltration, muscle invasion, 
and connective tissue is known to vary across BC histological variants. Created in BioRender.com

1. Spatially profile the differential expression of proteins 
of interest across variants of BC in the tumour-
microarray of our BC biobank. 

2. Using flow cytometry, enumerate tumour-infiltrating 
lymphocyte populations and expression of immune 
checkpoint inhibitors (ICIs) in BC tumour specimens 

3. Establish a urine-derived lymphocyte extraction 
protocol and investigate the correlation between 
immune cell subset populations present in patient-
matched urine and tumour specimens.
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Figure 3. Overview and summary of the methodologies correlating to each experimental aim. (1) Aim 1: DSP on 
TMA following demarcation of regions of interest (ROI) for immuno-oncology (IO) drug targets. FFPE = formalin-
fixed, paraffin embedded; IHC = immunohistochemistry. (2) Aim 2: Enumeration of tumour infiltrating 
lymphocytes (TILs) using flow cytometry. (3) Aim 3: Analysis of urine-derived lymphocytes. 

Objective: to identify biomarkers that can predict
patient responses and help inform clinical decisions
and improve patient outcomes.

Data panel 2 or could make panel 1 or 3 bigger

Future work will aim to further investigate novel proteins of interest discovered in this study and provide a more 
comprehensive understanding of BC responses to immunotherapy.

The TME consists of both cellular and cellular components including tumour cells, stromal 
components such as cancer-associated fibroblasts, adipocytes, endothelial cells (lymphatic 
and vascular), mesenchymal stem cells, and a variety of innate and adaptive immune cell 
populations, including T lymphocytes, B lymphocytes, dendritic cells, natural killer cells, and 
myeloid cells (Figure 2). The TME can be highly immunosuppressive, as selective pressures 
direct cells towards surviving the body’s defences against cancer3. 


