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Upstream Analysis

* Goal of a bulk RNAseq analysis is to compare gene expression between two or more conditions.

e Upstream Analysis:
« mRNA molecules are sequenced (reads) .
* Reads are trimmed to remove experimental artifacts, i.e. primers, barcodes, poor base quality
* Reads are separated by sample of origin (demultiplexing)
* Quality checks (QC) of reads
* The reads are mapped/aligned to an appropriate reference genome and annotated.
* Quality check of alignment

» Aligned reads are quantified to counts per gene and sample (count matrix)

* All these steps are compiled into a pipeline: nf-core rnased

* Read more about how to use the nf-core rnaseq pipeline here


https://nf-co.re/rnaseq/3.11.2/
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MultiQC Report

% Assigned % Aligned  MAligned % BP Trimmed % Dups % GC

67.5% 9T% 978 4.0% T28% 50%
66.6% 94.7% 871 3.5% 728% 8%
50.9% 88.2% 587 5.0% 55.0% 4%
52.3% 88.2% 658 5.0% 57.1% 47%
70.3% T73% 734 7.29% T13% 5%
71.2% T64% 728 6.3% 8% 45%

73.19% 91.2% 850 3.19% 830% 51%

71.2% 89.7% 871 3.4% 81.3% 52%
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Downstream Analysis

* We can use R, Python or similar to perfrom downstream analyse of count matrices

 Downstream Analysis:

 Model distribution of counts

Normalization (library size, RNA comp.) and transformation (vst, rlog)

Exploratory Data Analysis (PCA, Clustering, ...)

Differential Expression Analysis (gene-wise models and post hoc test)

Visualization of DE genes (heatmap, volcano, ...)

Functional Analysis (GSEA, Pathways, ...)

More... Ranking, simple ML models, co-expression analysis
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UCloud is a danish High Performance Computing environment
* Lots of storage, lots of cpus and RAM (computing power)

Danish institutions have access to it
* You personally have 1000dkk in computing resources

UCloud works in apps, giving you access to different programs
* All apps have documentation on how to use them!

This means everyone is using the same versions of software
* Makes teaching much much easier, results are reproducible
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