
RAD-Seq: A Powerful New Tool for Next Generation Applications

What is it?  Restriction-site Associated DNA Sequencing or RAD-Seq, is 
a method of high-throughput DNA sequencing that are used to identify 

DNA sequences that flank restriction sites associated with a particular restric-
tion enzyme throughout the genome.  Once RAD tags have been isolated, 
they can be used to identify and genotype DNA sequence polymorphisms, 
such as single nucleotide polymorphisms (SNPs). 

How does it work? RAD-Seq works by first fragmenting the target genome 
using a restriction enzyme. After digestion, a series of molecular process-

ing steps transform the DNA into a fragment library suitable for sequencing on 
a NGS platform. Depending on the end goal, either single end or paired end 
sequencing can be used to generate the appropriate amount of information.  
Sequence data is then analyzed to identify and score genetic variations in the 
samples or population of interest. 

When is it useful? RAD-Seq has many applications including identification 
of paralogs, linkage groups or other genomic regions under different se-

lection pressure. 
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Benefits:
◊	 No reference genome required 
◊	 Can be assembled de novo.
◊	  Use multiple restriction enzymes to in-
crease the number of markers
◊	 Useful for organisms with reduced ge-
netic variation such as clonal popula-
tions. 
◊	 SNPs are no longer restricted to model 
organisms for which sequences of full 
genomes are available. 
◊	 Simultaneous verification & scoring
◊	 Compatible with MID tags for multi-
plexing
◊	 Reduces complexity of genome by 
sub-sampling only at specific sites. 
◊	 Compatible with a random approach. 

Limitations:
◊	 Expensive
◊	 Limitations on sample number
◊	 Large datasets produced can be noisy
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 Comparing RAD-Seq with Microsattelite Approaches: 

Microsatellite  are tracts of DNA containing 2-8 bp motifs typically repeated 5-50 
times. Also known as SSR (simple sequence repeats) or STRs (short tandem re-

peats), Microsatellites can be located in non-coding, regulatory or coding regions. They 
are highly mutable markers, and do not suffer from low heterozygosity.

 

◊	 Hundreds of SNPs from the 
Rad-seq analysis had better 
resolving power than multi-
locus SSR. 
◊	 Successfully deciphered 
even sub-clonal populations
◊	 SNP method could not dis-
tinguish between true hetero-
zygotes and artificially as-
sembled variants with similar 
RAD-tag loci. 
◊	 RAD-seq recovered finer 
population structure.

Microsatellites  are flanked with flourescent 
PCR primers and then amplified, resulting in a 

pair of allelic products which vary in size according 
to their repeat length. Traditionally, primer design 
was a costly-iterative process. High-throughput ar-
rays of Single Nucelotide Polymorphisms (SNPs) 
remove this bottleneck but not the discovery pro-
cess. 

Microsatellites  are also often specific to the population in which they were devel-
oped, making them unsuitable for highly divergent populations. 

Case Study: Clonal patterns of a highly inbred endangered killifish


