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WORKSHOP MODULE

Day 1: NGS Basics & Conda Environment Setup

Introduction to NGS
e Overview of NGS technology
o Common NGS workflows (DNA-seq, RNA-seq)
‘Conda Environment Basics (Hands On)
e Installing and setting up Conda
o Creating, activating, and managing
environments
Linux Basics (Hands On)
 Essential Linux commands (navigation, file
operations)

Day 3: Alignment Theory & Hands-on

Alignment Theory
« Basics of alignment (DNA/RNA alignment)
e Tools: BWA, Bowtie, STAR
o Understanding reference genomes and indexes
Hands-on Alignment
¢ Aligning sample data to a reference genome
using a tool like STAR or BWA

Day 5: Dimensionality Reduction & Pathway
Analysis
Dimensionality Reduction & PCA
e Theory of PCA for dimensionality reduction
e Hands-on PCA inR
Pathway Analysis (Hands On)

e Basics of downstream pathway analysis (GSEA,

KEGG)
« Practical hands-on example using pathway
analysis tools

@ www.catredu.com

Day 2: R Basics & Command Line

R Basics (Hands On)
¢ Rinstallation and setup
« Basic R syntax and data structures (vectors,
data frames)
« Command-line usage with R (installing
packages, running scripts) with basics of
ggplot2 (Histogram, Boxplot, Violin-Plot)

Linux Command Line (Hands On)
¢ Using the command line for file manipulation
e Scripting basics in Linux (bash scripting)

Day 4: FeatureCount & Differential Expression in
DESeq2

FeatureCount Theory & Hands-on
o Understanding read counting and gene
expression quantification
o Hands-on with FeatureCount for counting
reads
Differential Expression with DESeq2 (Hands On)
¢ Introduction to DESeq2
¢ Running a basic differential expression
analysis using DESeq?2
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