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Hyb-Seq data analysis pipelines

• Reference-based assembly

• Read mapping against a reference (library); all reads should be orthologous to a given 
reference sequence, while at the same time avoiding reads from paralogous genomic 
regions

• User-defined sequence similarity thresholds, based on how similar the reads are 
expected to match the reference sequence

•

• Reference library can consist of a collection of individual reference sequences for the 
targeted loci (usually exons) or of a complete reference genome (plastid genome)

• Read mapping to be done with BWA, Bowtie, Minimap



Hyb-Seq data analysis pipelines

• De novo assembly

• Reads with sequence overlap are assembled into continuously growing clusters of reads (contigs) 
which are then collapsed into a single contig consensus sequence for each cluster

• Spades used for de novo assembly

• In order to extract and annotate the contigs that represent targeted loci, a common approach is to 
run a BLAST search between the contig sequences on the one hand and the probe sequences or 
some other collection of reference sequences on the other hand

• Pipelines aTRAM, HYBPIPER, PHYLUCE, and SECAPR all contain functions that employ some BLAST 
algorithm to match the assembled contigs

• Optimally, de novo and reference-assembly approaches are used in conjunction, iteratively (such 
as a first reference-based mapping, followed by de novo assembly)



Most common sources of read variation

Sequencing error Paralogy Allelic variation



HybPiper

(reference-based mapping, 
de novo assembly)



HybPhyloMaker

(reference-based mapping)



ParalogWizard

(reference-based assembly,
de novo assembly,
reference-based assembly using a 
paralog-prone reference)


