
Club Moderator: Elton Vasconcelos

Dealing with NGS data:
Aligning/Mapping reads

Coding Club
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Data QC and preprocessing

Read alignment

SAM/BAM 
manipulation/visualization

WGS DNA-seq: Genome 
Assembly           

Obtaining raw read counts

or normalized expression values

Differential expression 
(RNA-seq)

Important steps on NGS data analysis workflow

Velvet, SPADES, HGAP3, Falcon, 

Minimap/Miniasm

RNA-seq: Mapping to a ref. 
genome/transcriptome

or de novo* transcriptome assembly

FastQC, Trim_Galore, Trimmomatic

Differential peak 
calling (ChIP-seq)

MACS2, Clipper, HOMER DESeq2, EdgeR, NOISeq, CuffDiff

Bowtie2, STAR, HiSAT2, 

GSNAP, Minimap2, 

Kallisto, Salmon, Trinity*

Samtools,               

Picard Tools

HTSeq, FeatureCounts

RSEM, StringTie, Salmon

DNA-seq: variant calling

BWA, GATK4 pipeline



Which aligner should I run on my RNA-seq samples?

Tool Functionality Organisms

Bowtie2 Non-splice-aware local alignment against a ref. 

genome
lacking introns

Tophat2 Splice-aware local alignment against a ref. genome Any

GSNAP Splice-aware local alignment against a ref. genome Any

STAR Splice-aware local alignment against a ref. genome Any

HISAT2 Splice-aware local alignment against a ref. genome Any

Trinity DBG de novo assembly lacking a ref. genome

Salmon Pseudoalignment against a ref. transcriptome with a robust/reliable 

transcript isoforms annotation

Kallisto Pseudoalignment against a ref. transcriptome with a robust/reliable 

transcript isoforms annotation



Baruzzo et al., 2017 – Nat. Methods

Aligners performance on RNA-seq data

Default parameters (d)

“Tuned”parameters (t)



STAR command line

1. Generate your indexed reference genome

2. Run the alignment: sequencing reads (fastq format) -vs- reference genome



Read Counts and Normalization Metrics

More details at https://www.rna-seqblog.com/rpkm-fpkm-and-tpm-clearly-explained/ (reliable source for consultation purposes only)

 Reads or Fragments per kilobase per million (RPKM or FPKM)

RPKM = x 1,000,000

 Transcripts per million

TPM = (RPK / sum of all RPKs on sample) x 1,000,000

 where RPK = #aligned reads onto feature (C) / feature length in kb

#aligned reads onto feature (C)

feature length in kb x #total reads on sample (N)

Gene or feature: A B C

https://www.rna-seqblog.com/rpkm-fpkm-and-tpm-clearly-explained/


https://izabelcavassim.wordpress.com/2015/03/09/rpkm-and-fpkm-normalization-units-of-expression/

https://izabelcavassim.wordpress.com/2015/03/09/rpkm-and-fpkm-normalization-units-of-expression/


Bring your issues on!


