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Introduction

▸ Melanoma - most aggressive type of skin 
cancer
▹ Represents 65% of all deaths from 

skin cancer
▸ T cells

▹ Type of white blood cell
▹ Different types → 
▹ Mount response against tumor, but 

become ineffective



Single-cell RNA-sequencing

▸ Alternative splicing
▸ Bulk RNA sequencing vs single-cell 

RNA-sequencing (scRNA-seq) 
▸ Issues arise when studying AS in scRNA-seq 

data

Brulois et al., Nature (2020)

https://www.nature.com/articles/s41467-020-17291-5


Presentation Overview

▸ Question: Using scRNA-seq data, how can we find the most 
significant alternative splicing (AS) events differentiating cancerous 
T cells from healthy lymph node T cells?
▹ Data processing in R
▹ JMP Pro: Predictive modeling, clustering, visualization
▹ Results: Initial analysis of scRNA-seq dataset of T cells in murine 

melanoma sample
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Dataset Preparation and Processing

▸ Used an scRNA-seq dataset of cells in lymph nodes with melanoma 
in mice1

▸ Read alignment with STAR
▸ Detection of AS events with pipeline derived from rMATS

▹ Generalized linear mixed model
▹ Single sample with each cell

▸ Quantified exon skipping events with IJC and SJC
▸ Created matrix of all exons, cell barcodes, and IJC and SJC counts

1Davidson, Sarah et al. Cell 
reports 31,7 2020



Dataset Processing

▸ Used cell labels previously defined in dataset 
▸ Filtering AS events with R

▹ At least 10 reads per junction
▹ AS event has to be detected in >10 cells 
▹ AS event cannot have no variability across 

cells 
▹ Removed ~75% of exons

▸ Calculated PSI value = IJC/(IJC+SJC)



Application of Predictive Modeling in JMP

▸ Success of previous studies and models
▸ Advantages of using predictive modeling

▹ Extract meaningful features
▹ Classify data and predict outcomes with supervised learning
▹ Recognize underlying relationship of data

▸ JMP Pro provides great interface for exploring different models
▹ Also helps reduce “black box” effect



Predictive Modeling - Bootstrap forest

▸ Dataset size: 8044 variables (exons), 1014 rows (sample cells)
▸ Difficult to run analysis with large number of columns
▸ Bootstrap forest for variable selection

▹ Predictor screening - same function, slower
▸ Used tuning design table

▹ Computationally efficient
▹ Tuned number of trees (doesn’t make huge difference)

▸ Created validation column
▸ Took top 100 exons, 50 exons, 10 exons



Bootstrap Forest - Accuracy
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Model Screening

▸ Ran top 10 exons on all models
▹ Resulted in high accuracy across the board

▸ Prediction profiler
▸ Demo (Very quick!)



Clustering

▸ K-means clustering of all cells
▹ More accurately classifies 

tumor vs normal cells
▸ UMAP on all cells

▹ Shows potential new subsets
▹ Created using JMP add-in



Gene enrichment analysis

Malignant tumors selectively 
retain mitochondrial 
genome and ETC function

T-cells are a type of 
leukocyte



Gene enrichment analysis



Notable genes

▸ Stpbx2
▹ Involved in intracellular trafficking, control of SNARE (soluble NSF 

attachment protein receptor) complex assembly, and the release of 
cytotoxic granules by natural killer cells

▸ Slamf9
▹ Encodes a member of the signaling lymphocytic activation molecule 

family, transmembrane
▸ Wars

▹ Tryptophanyl-tRNA synthetase (WARS) catalyzes the aminoacylation 
of tRNA(trp) with tryptophan and is induced by interferon



Analysis of tumor gene expression over time

▸ Tomm20
▹ Inclusion of exon greatly increases over time
▹ Translocase of the outer mitochondrial membrane complex subunit 20 (TOMM20) facilitates cancer aggressiveness and 

therapeutic resistance in chondrosarcoma.

▹ Roche ME, et al. Biochim Biophys Acta Mol Basis Dis, 2020 Dec 1. PMID 32920118

https://www.ncbi.nlm.nih.gov/pubmed/32920118/
https://www.ncbi.nlm.nih.gov/pubmed/32920118/


Conclusion

▸ Exploration of dataset facilitated by JMP demonstrates role of 
genes/exons in T cells in melanoma

▸ Code can be replicated in Python for more robust/detailed analysis
▸ Potential genes can aid in the discovery of novel and personalized 

approaches to cancer treatment
▸ Can perform in-vitro testing on top genes


