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● Lecture 1 - Overview
Hands-on demo: your first project on the CGC

● Lecture 2 - Bulk RNA-seq workflow(s) and sequence alignment
Hands-on demo: your CGC workflow 

● Lecture 3 - Differential expression and visualizations
Hands-on demo: your CGC visualization

● Lecture 4 - Single-cell RNA-seq overview and workflow
Hands-on demo: Seurat

Class Overview



Lecture Overview

● Bulk RNA-seq workflow(s).

● Overview of CWL and workflow editor

● Description of tools and steps to create a workflow

● Hands-on demo: your CGC RNA-seq workflow 



Saved By The CGC

Nan wu., et al. Oncology Letters. 2018 pipettegazette.uthscsa.edu www.atlantictraining.com/blog/10-incredible-facts-breasts/

Grad Phil circa 2017
Easily Excited

Hopeful



Overview of data we will use for bulk RNA-seq analysis

Mani SKK, et al. Restoration of RNA helicase DDX5 suppresses hepatitis B virus (HBV) 
biosynthesis and Wnt signaling in HBV-related hepatocellular carcinoma. Theranostics 2020; 
10(24):10957-10972. doi:10.7150/thno.49629. https://www.thno.org/v10p10957.htm 

Data availability

All sequencing data are available through 
the NCBI Gene Expression Omnibus (GEO) 
database (accession number GSE131257).

https://www.thno.org/v10p10957.htm


RNAseq data transferred from SRA to CGC 

Time to check if 
your samples have 

copied over! 



RNA-seq workflow overview

We are here!

Slide adapted from Dr. Nadia Atallah, Purdue University



Standard Differential Expression Analysis 

Check data 
quality

Unsupervised 
clustering

Align reads to 
reference 
genome

Differential 
expression 

analysis

Trim & filter 
reads, remove 

adapters

Check data 
quality

Count reads 
aligning to 

gene

Post-alignment 
considerations



Standard Differential Expression Analysis - Sample prep



Standard Differential Expression Analysis - Alignment vs Pseudo-alignment

Alignment-based 
(STAR, HISAT2, etc.) Pseudoalignment-based 

(salmon, kallisto)

Image from https://hpc.ilri.cgiar.org/beca/bioinfo/rna-seq.html Image from https://combine-lab.github.io/salmon/



Standard Differential Expression Analysis - CWL & Tools 



What tools will we use? How I create a workflow?



13

RNA-seq User Flow

Create a Project Select/access data Select/create tools Create and run 
analysis
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RNA-seq User Flow

Create a Project Select/access data Select/create tools Create and run 
analysis



RNA-seq live demo
Ask Questions!



Have questions? Contact us via email or attend office hours

Attend Office Hours every week:

● 10:00 am ET Tuesday 
● 2:00 pm ET Thursday

https://www.cancergenomicscloud.org

Manisha Ray

manisha.ray@sevenbridges.com

Zelia Worman

zelia.worman@sevenbridges.com

Phil Webster

phil.webster@sevenbridges.com 

https://www.cancergenomicscloud.org
mailto:manisha.ray@sevenbridges.com
mailto:zelia.worman@sevenbridge.com
mailto:phil.webster@sevenbridges.com


Q&A and Discussion


