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Learning Objectives of Tutorial

 Run HISAT2 with parameters suitable for gene expression
analysis

* Use samtools to demonstrate the features of the SAM/
BAM format and basic manipulation of these alignment
files (view, sort, index, filter)

* Use IGV to visualize RNA-seq alighments, view a variant
position, etc.
 Determine BAM-read counts at a variant position

e Use samtools flagstat, samstat, FastQC to assess quality
of alignments
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2-i. Adaptor trim

* Use Flexbar to trim sequence adapter from the read FASTQ
files
— The output of this step will be trimmed FASTQ files for each data set.
 Compare the FastQC reports for fastq files before and after
trimming
* http://sourceforge.net/projects/flexbar/
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2-ii. Align reads with HISAT2

* Align all reads in the 6 libraries of the test data

— 6 libraries with two files each (one for each read1 and read2 of the
paired-end reads)

* Use HISAT2 for the alignment
— Supply the bowtie indexed genome obtained in section 1-iv

— The ‘-dta’ option tells HISAT2 to report alignments tailored for
transcript assemblers

* Since there are 6 libraries in the test data set, 6 alignment
commands are run

* On a test system, each of these alignments took ~4 seconds
using 8 CPUs

e Each alignment job outputs a SAM/BAM file
— http://samtools.sourceforge.net/SAM1.pdf
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2-iii. Post-alignment visualization

* Create indexed versions of bam files
— These are needed by IGV for efficient loading of alignments

* Visualize spliced alignments
— ldentify exon-exon junction supporting reads
— ldentify differentially expressed genes

* Try to find variant positions

* Create a pileup from bam file
 Determine read counts at a specific position

RNA sequencing and analysis



2-iii. Post-alignment visualization (IGV)

Human (b37) REE | 22:38,877,443-38,904,345 Go ft « » @[ ® 2 =TT IR
T T —— —em [ | — :—:ll:— |
pi3 pi2 pii2 plll q1l.1 qil.21 qi1.22 q12.1 qi2.2 q12.3 q13.1 q13.2 qi331  q13.32
¥ 26 kb
£ 38,880 kb 38,890 kb 38,900 kb
LT I I I !
3z
10 1351)
accepted_hits.bam Coverage
1 = = H
Normal_tophat.accepted_hits.ba - .
10- 1943
Aligned.out.sorted.bam Coveragdq
] 4
1
1- I ¥
Aligned.out.sorted .bam
-1 =T
1 | | | 1B i
— W B } IR} M7 1 [ ] ] i ]

RNA sequencing and analysis




2-iv. Post-alignment QC

* Use 'samtools view' to see the format of a SAM/BAM
alignment file

— Use ‘FLAGS’ to filter out certain kinds of alignments

e Use 'samtools flagstat' to get a basic summary of an
alignment

e Use FastQC to perform basic QC of your alignments

* Optional: explore RSeQC for alignment QC
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2-iv. Post-alignment QC (RSeQ(C)
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We are on a Coffee Break &
Networking Session
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