MA570 - RNA-Seq quality control exercise

In this exercise we will learn how to conduct some basic quality control on RNA-Seq data. The data we will be using for this is from short RNAs obtained from the Cold Spring Harbor lab as part of the ENCODE project.

Step 1: FastQC on the raw data set

To assess the quality of the un-filtered data, run fastqc as follows:

fastqc /home/nextgen/data/RNA_Seq/ShortRNAs/ShortRNAs.2M.fastq

When this finishes, download the .zip file fastqc created to your desktop and unzip the file. Have a look at the .html file inside which will show you the quality statistics for the data. 

The quality for this data looks pretty bad. We will use a suite of tools called the FASTX-Toolkit (http://hannonlab.cshl.edu/fastx_toolkit/) to trim bad sequences and remove sequencing adapters. 

Step 2: Trimming sequences
This step will trim 'bad' bases from the ends of reads based on the Phred quality scores.

fastq_quality_trimmer -t 20 -l 25 -i /home/nextgen/data/RNA_Seq/ShortRNAs/ShortRNAs.2M.fastq -o ShortRNAs.2M.trim.fastq -v

This command uses a few options:

-t : Trim bases with a quality < 20. 

-l : Only keep sequences that have a length >= 25bp after trimming.

-v: Print out a summary at the end.

Step 3: Removing sequencing adaptors/linkers

The FastQC report shows a large number of over-represented sequences. These are adapter sequences that have been left after the sequencing and must be removed. 

Sequencing adapters may be removed by the sequencing center after sequencing. It is best to enquire with the sequencing center about this and to get the adapter sequences they used. 

In this case, the adaptor sequence used is:
AGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA 

This is removed using:
fastx_clipper -a AGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA -l 25 

-i ShortRNAs.2M.trim.fastq 

-o ShortRNAs.2M.trim.clip.fastq -v

Step 4: Check the quality of the processed reads

Finally, to see the effect processing has had on our data:

fastqc ShortRNAs.2M.trim.clip.fastq

Download the .zip file and have a look at the .html file as before. 
