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Disclaimer

• Employment by Janssen R&D

• Used R/Rstudio for analysis

• Project was done to support a collaboration of Janssen Oncology, University of 

Pennsylvania and City of Hope

• Focus on data science
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Domain Knowledge

• Oncology: 

• Advanced prostate cancer

• Mechanisms of resistance 

• Biomarkers:

• Circulating Tumor Cells (CTC)

• Gene Expression Data

• Genes from previous findings



10

The Process

1. Relevant Data Collection, Pre-processing and Cleaning

2. Exploratory Data Analysis

3. Analysis and Modeling 
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Data Collection, Pre-processing and Cleaning

• Import

• Tidy

• Transform

• Bird’s Eye view of the expression data

R Tips and tricks:

• The Tidyverse is an 
opinionated collect
ion of R packages 
designed for data 
science

• A tibble is a 
modern take on the 
data.frame
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Exploratory Data Analysis

• Detection of mistakes

• Checking of assumptions

• Preliminary selection of appropriate models

• Determining relationships between variables



15
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Exploratory Data Analysis

• Cell counts R Tips and tricks:

• geom_histogram
• table
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Exploratory Data Analysis

• Response Data R Tips and tricks:

• table
• geom_violin

Response
NR R
19 24
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Exploratory Data Analysis

• Technical Effects
• Delay in 24 hour sample processing

• Cell Counts

R Tips and tricks:

• geom_point
• geom_line
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Analysis and Modeling

• Univariate

• Multivariate/Predictive
• Create data partition into test and training sets

• Choose methods:
• Linear Discriminant Analysis
• Partial Least Squares
• Support Vector Machines
• Neural Networks
• Recursive Partitioning
• Random Forests
• Elastic Net

• Choose tuning parameters for methods

• Execute and evaluate

R Tips and tricks:

• caret package

• plotROC package
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