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ABSTRACT: High throughput genotyping platforms and next gatien sequencing
are changing the way in which animal genomes avesiigated. In this study we
applied a next generation sequencing technology Tlmrrent PGM) to identify single
nucleotide polymorphisms (SNPs) in the rabbit gemomquimolar genomic DNA
from different rabbit breeds was pooled and digestéh two restriction fragments.
Two reduced representation libraries were produaredi sequenced on two different
lon Torrent 318 chips. A total of 6343257 readsewvaligned to the rabbit genome
(oryCun2.0), whereas 621483 reads resulted as “ppeti. Variant calling produced
a total of 65630 SNPs with a mapping quality ofeaist 10Q and covered by at least 4
reads in the point of the detected variation. Tétisdy represent the first one that
identified a large number of SNPs in the rabbit amea. In addition, the SNPs
identified will be useful to design a commerciagnithroughput genotyping platform
that could have an important impact in the studyarfiability and identification of
markers associated with production traits in rapbfulations.
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INTRODUCTION - High throughput genotyping platforms are changimg way in
which genetic studies and related applicationscareied out in livestock. Genome
wide association studies and genomic selectioncagpes have been already applied
or under evaluation in cattle, pig and several ogecies for which thousands or
millions of single nucleotide polymorphisms (SNRsgve been identified on their
genomes and are available for their use in cus&unpanels or commercial tools. At
present, massive information of SNPs in the rafgbitome is not available, yet. A
second version of the rabbit genome (oryCun2.0) bbes=n recently assembled and
released by the Broad Institute within the mammmalimenome project
(http://www.broadinstitute.org/scientific-communggience/projects/mammals-
models/rabbit/rabbit-genome-projicthis version cover about 89% of the predicted
genome of this species. Based on this genome absemberal studies have been
carried out to identify DNA markers associated witioduction traits in commercial
rabbit lines using a candidate gene approach Fegtaneset al., 2011, 2012). Other
studies have already identified mutations affecphgnotypic traits in rabbit, like coat
colours (e.g. Fontanest al., 2010a, 2010b). A quite convenient approach tatitle
SNPs in one species is to produce Reduced Repagisentibraries (RRLs) combined
both with traditional Sanger sequencing or, moriciehtly, using next generation
sequencing technologies (Artshulkgral., 2000). Here we reported the first reduced
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representation library sequencing experiment inbitalvith the aim to discover
thousands of SNPs.

MATERIALS AND METHODS — Genomic DNA was extracted from blood or liver
of 10 different rabbits belonging to different bdeélines. Extracted DNA was
quantified and pooled at equimolar concentratiomo Bliquots of DNA pools of 10 ug
each were digested overnight with 50 UH#elll or Rsal (Fermentas) at 37°C. These
digested products were separated on agarose §éldnl a band corresponding to the
500-700 bp of length was cut from the gel of the thigested products and the DNA
was extracted from them. These procedures proditwedreduced representation
libraries. Separated DNA was then prepared fos#tgiencing process carried out with
the lon Torrent PGM sequencer (Rothberagl., 2011). Briefly, two DNA libraries
were created shearing the samples and adding aslaf@elected 100 bp-length
fragments were clonally amplified, purified and seqced using two 318 chips.
Sequences obtained from the two runs were aligntédtiae oryCun 2.0 genome using
TMAP aligner of the lon Torrent suite. Variant aad) was performed using the
command Samtools mpileup (Li, 2009) and the incaileffect of every single
nucleotide mutation was predicted by Variant effeptedictor web tool
(http://www.ensembl.org/tools.htinlValidation of called SNPs was performed in two
ways: i) by using the IGV (Integrative Genomics Wer, Broad Institute) tool and ii)
through Sanger sequencing of targeted regions.

RESULTS AND CONCLUSIONS — Combining results of the two high throughput
sequencing runs for the two RRLs, a total of 6984 7é&ads were obtained, with a
mean sequence length of 100 bp; 6343257 reads aligmeed with the oryCun2.0
genome aff, covering about 15% of the rabbit genarhereas 621483 reads resulted
as “unmapped”. Variant calling produced a totab5630 SNPs with a mapping quality
of at least 10Q and covered by at least 4 reatiseipoint of the detected variation. An
example of a SNP identified with IGV is reportedrigure 1.

Figure 1 — Output of the IGV sequence analysis tool withaated a SNP in the rabbit
genome
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This work represent the first on that identifiedlamge number of SNPs using a
combination of RRLs and lon Torrent sequencing.sTdxperimental design made it
possible to identify a large number of SNPs thakehaeen annotated (data not shown).
In particular, 507 SNPs were missense mutationgniportant coding regions that
could be interesting to use in association studi#is production traits in this species.
In addition, the SNPs identified will be usefuldesign a commercial high throughput
genotyping platform that could have an importanpact in the study of variability and
identification of markers associated with productitaits in rabbit populations.
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