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Process

Alignment

STAR/HiSAT(tophat)/Kalisto

Map reads to reference 
genome

Counting

FeatureCounts/htseq-count

Quantify number of reads 
at gene boundaries

(mark duplicates)

Differential Gene 
Analysis

Deseq2/edgeR

Statistically test whether 
read counts are different



Alignment with Star

Spliced Transcripts Alignment to a Reference (STAR) 
• Novel RNA-seq alignment algorithm that uses sequential 

maximum mappable seed search.
• “STAR outperforms other aligners by a factor of >50 in 

mapping speed”
• Note: Multimapping 

Combine reference genome (fasta), gene boundaries (gtf) 
and RNAseq (fastq)

Alexander Dobin, Carrie A. Davis, Felix Schlesinger, Jorg Drenkow, Chris Zaleski, Sonali Jha, Philippe Batut, Mark 
Chaisson, Thomas R. Gingeras, STAR: ultrafast universal RNA-seq aligner, Bioinformatics, Volume 29, Issue 1, 
January 2013, Pages 15–21, https://doi.org/10.1093/bioinformatics/bts635

https://doi.org/10.1093/bioinformatics/bts635


Ensmbl reference databases
https://plants.ensembl.org/info/website/ftp/index.html

https://plants.ensembl.org/info/website/ftp/index.html


Output from alignment: bam/sam files

Optional step: Mark Duplicates
• Picard

https://broadinstitute.github.io/picard/explain-flags.html

https://broadinstitute.github.io/picard/explain-flags.html


Counting
FeatureCounts part of subread

• a software program developed for counting reads to 
genomic features such as genes, exons, promoters 
and genomic bins.

• ~20x faster

• More definitive on ambiguities

• Better with paired end data

• http://subread.sourceforge.net/

Htseq

http://subread.sourceforge.net/


Differential gene Analysis

Deseq2 vs edgeR 
 Both do the same:

 T-tests / Volcano plots

 Log2(fold change) vs mean count (MA plots /FC plots)

 Dendrograms

 Principal Component Analysis (PCA)

 ANOVA

 Multiple Sample correction

 Hierarchical Cluster Analysis

More next time!
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