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Discovery of novel expression of biomarkers for the evaluation of

response to immunotherapy in bladder cancer

Bladder cancer (BICa) is the sixth most commonly diagnosed cancer in men worldwide and the
tenth when considering both the genders together [1]. Approximately 79,000 new cases of BICa
are estimated in the United States in 2017, resulting in 16,870 deaths [2]. The standard
treatment is transurethral resection of bladder tumors, followed by intravesical treatment with
Bacillus Calmette—Guerin (BCG) or cisplatin based chemotherapy [3]. Despite advances in
treatment, over the past decades treatment procedures for BICa remained relatively
unchanged until the emergence of programmed cell death protein (PD-1) and programmed
death ligand 1 (PD-L1) immune checkpoint therapies [4-6]. The USA FDA approvals of
immunotherapy agents Atezolizumab, Nivolumab, Pembrolizumab, Avelumab, and
Durvalumab represent a major paradigm shift in treating BICa. Immunotherapy has now
emerged as an important treatment modality for BICa but progress towards developing novel
biomarkers is a need of the hour. Standardized, reproducible biomarkers are needed to
accurately guide treatment decisions to predict responders to immunotherapy. Next generation
of predictive biomarkers for immunotherapy should involve targeted gene expression profile
with particular attention to immune gene signatures [7].

The present study focuses to identify gene expression profiles that not only play a role in
development of BICa tumors but has the potential to predict responsiveness towards
Pembrolizumab based immunotherapy. Here, we will combine two publicly available microarray
datasets GSE128959 [8] and GSE38264 [9], encompassing expression profiles of 10 normal
bladder and 82 BICa tumor tissues, for comprehensive analysis of differential expression using
the Transcriptome Analysis Console (TAC) Software (Thermo Fisher Scientific). Subsequently,
Ingenuity Pathway Analysis (IPA, QIAGEN Redwood City, www.giagen.com/ingenuity) and
Gene Set Enrichment Analysis (GSEA) will help to delineate the essential cellular pathways
involved in the development of this tumor. The expression of the identified critical genes will
then be compared with the expression profile responsible for the responsiveness of the BICa
patients towards Pembrolizumab immunotherapy. For this purpose, differential expression of
the publicly available microarray dataset GSE111636 will be analyzed. Finally, expression of
the identified markers will also be checked in the immune cells within the tumor
microenvironment using the Cancer Genome Atlas (TCGA) datasets available for BICa patients
[10].
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Measurable goals and objectives

The objective of this research is to find out novel biomarker profiles. This will lead better
immunotherapeutic treatment to improve survival and quality of life in Bladder cancer patients.
Moreover, this will enhance our knowledge of human genomics and computational skills to
tackle many more complex problems in future.

Time frame

We plan to start working on the project in Spring 2021 (4-6 hours a week) and then accelerate
the work in the summer (40 hours a week for 2 months) and wrap up the proposed work by
July 31, 2021.

How the project will enhance teaching and research at Lincoln University?

This project is interdisciplinary in nature. Faculties and students from different departments will
get a flavor of interdisciplinary research that involves the knowledge of biological science and
computational biophysics. Upon successful completion of the project, we will be able to write
proposals to seek external funding that will eventually lead to more students getting involved
in undergraduate research and will establish Lincoln University as one of the growing hub of
research on computational biophysics. We can eventually offer a course on computational
biophysics and many of our students will get an opportunity to learn new techniques in their
undergraduate level.

How the success of the project will be measured?
The research outcome will be presented in a conference, published in conference proceedings
and peer reviewed journals.

How, when, where, and with whom the project’s outcome will be shared?

The results of this project will be presented before faculty colleagues and students in a seminar
and a summary report of the project will be sent to the Center for Teaching and Learning at
http://www.lincoln.edu/departments/center-excellenceteaching-and-learning for posting to the
website.



Budget

Description Time frame | Rate $ amount
Salary supplement from 06.01.2021 to 2 months $3000 per $6000
07.31.2021 of summer research work month

Software and computational support from | 12 hours $125 per hour | $1500
Cancer genomics Lab, Sydney Kimmel

Cancer Center, Thomas Jefferson

University, Philadelphia, PA 19107

Total amount of funding requested $7500
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