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FUNCTIONS WE WILL USE TODAY

mutate

select

left_join

filter

%>% or |>
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WHAT IS GENE EXPRESSION
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WHAT IS GENE EXPRESSION?

Gene A Gene B Gene CDNA

mRNA

Protein
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TRANSCIPTOME PROFILE

is the total set of transcripts or mRNA molecules expressed in a cell at specific time 

(snapshot of the cell), different cells show different patterns of gene expression. 

These differences are responsible for the many different properties and behaviors of 

various cells and tissues, both in health and disease.
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Functional studies 

– Genome may be constant, but an experimental condition has a 

pronounced effect on gene expression (differential expression)

• e.g. Drug treated vs. untreated cell line

• e.g. Wild type versus knock out mice

Some molecular features can only be observed at the RNA level 

– Alternative isoforms, fusion transcripts, RNA editing

WHY RNA OVER DNA?
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Gene A is up regulated 

Gene C is down regulated 

Gene D is turned off

Gene L is turned on 

vs



Microarray 

Sequencer 

RNA-seq

GENE EXPRESSION PROFILING TECHNOLOGIES 



RNA-SEQ EXPERIMENT OVERVIEW 

Healthy Cancer   mRNA isolation? 
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@FORJUSP02AJWD1

CCGTACGTACGCGCGTACGATCGCGACTAGCTACGTCGATCGACGATCGTCG

Fill in the Quality score >>
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Q = -10 log 10 (Probability of Error)
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ALIGNING THE READS TO THE REFERENCE GENOME
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Gene ontology. It’s a big database that groups genes into:

Biological processes (e.g. apoptosis) 

Molecular functions (e.g. ATP binding) 

Cellular components (e.g. mitochondrion)

GO enrichment asks: 

Are certain biological functions overrepresented in my list of significant genes compared 

to what you would expect by chance?”
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Imagine a bag of 20,000 marbles, 500 are green. 

You pick 100 marbles.

If 30 of them are green, that’s way more than expected

>> That’s enrichment

Imagine a bag of 20,000 genes, 500 are apoptosis-related. 

You pick 100 DE genes

If 30 of them are apoptosis genes >> that’s way more than expected

>> That’s enrichment
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## connect to GenomeDK from the terminal/MobaXterm (or use the desktop at desktop.genome.au.dk)

ssh yourusername@login.genome.au.dk

Enter your password

## Downloading conda on genomedk

wget https://github.com/conda-forge/miniforge/releases/latest/download/Miniforge3-Linux-x86_64.sh -O miniforge.sh

## Making it executable

chmod +x miniforge.sh

## Run the installer

bash miniforge.sh -b

## Initiate conda in the terminal

./miniforge3/bin/conda init bash

## Configuring conda

conda config --append channels bioconda

conda config --append channels genomedk

conda config --set channel_priority strict

mailto:yourusername@login.genome.au.dk
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conda create –n ‘env_name’ –y

conda activate env_name

conda install  <package_name> Ex:  conda install r-ggplot2
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https://github.com/Morgan-Feuz/fastqc

https://github.com/Morgan-Feuz/fastqc
https://github.com/Morgan-Feuz/fastqc
https://github.com/Morgan-Feuz/fastqc
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pwd

ls

mkdir

cd

cat

mv

rm

head

tail

nano/gedit

|

>

*
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