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Developing economic traits with a high growth rate, robustness, and disease resistance in livestock
is an important challenge. RFLP and AFLP are the classical methods used to develop economic traits.
Whole-genome-based economic traits have recently been detected with the advent of next-generation
sequencing (NGS) technologies. However, NGS technologies are rather costly for use in studies, and
RNA-seq, RAD-5eq, RRL, MSG, and GBS have been used to overcome the issue of high costs. In this
study, recent NGS-based studies were reviewed, particularly those that focused on minimum costs
and maximum effects. Then, we presented further prospects on how to apply for selection of high

economic-trait livestock.
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Table 1. The list of NGS-based analysis for confirming genetic polymorphisms

. Samples per Size of
Experimental . Genome Reference . . .\
Study aims . Population  population (or  recognition References
type size genome . .
experimental set) site
RNA-Seq  Confirming transcripts, Big size De novo Medium Medium Not [9, 12, 48]
or isoforms. Assessing genome is  sequencing is applicable
gene expression level.  available.  available.
RAD-Seq  Ecological, or Big size Not Many Small Big 6, 7, 21]
phylogeographic study genome is ..
. . prerequisite.
in many samples. available.
RRL Polymorphism Big size It is better to Medium Medium Depend on  [30, 32,
analysis, SNP analysis, genome is have a reference genome size 42, 60]
DNA methylation. available. ~ genome.
MSG QTL mapping, Small size It is better to Small Many Small [5, 19, 67]
phenotype analysis, or is better. have a reference
making genetic map genome.
GBS Polymorphism Big size It is better to Medium Medium Small, but  [10, 20]
analysis, detecting genome is  have a reference methyl-sensi
selective markers. available. ~ genome. tive
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Fig. 1. The method applied by the NGS machine to amplify DNA fragment for sequencing. Whole genome is separated into small
fragment (A), then ligated to both of adaptors at the end (B). Primers complementary to adaptor are annealed, and bases
are synthesized. In this time, two phosphates, one hydrogen ion, and one fluorescence-labeled base are indicated as signal,

and the machine reads these signals (C).
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Chrb 1 —+—

Chr6 —4 —

Chr? i i +—t t

AATCTGCGGTTCCCCCGAGACCCTCTTCC T Gl C f"\ Gl G GLGATAAGTTTGGCGCAGCGLAGACEE
LY 0020 O00000 L1 D000y I\':) E) vl 0 E) J_ 0OOSOJ_VMOWVOOEJOEMOEJOEJLOJ_EJOO

Treatment of
restriction enzyme

Chr7:86,615,776-86,615,837

T GI C .*LN G G GCGATAAGTTTGGCGCAGCGLAGACGG
T Gl C A Gl Gl AAGAGGGTCTOGGEGGAACCGLAGATT

Alignment of
sequenced tags

T Gl C .*LN G G GLGATAAGTTTGGCGCAGCGCAGACGG
T G C .*LN G Gl GOGATAAGTTTGECGGAGCGCAGACGE
T Gl C .*LN G G GLGATAAGTATGGCGCAGCGCAGACGG
T G C .*LN G Gl GOGATAAGTATGREOGCAGCGCAGACGE
T G C .*LN G Gl GOGATAAGTATGLOGGAGCGCAGACGE
T Gl C .*LN G G GUGATARGTTTGECGGAGCGCAGACGE
T G C !L\ G G GUGATAAGTTTGGCGCAGCGCAGACGG
T G C .*LN G Gl GOGATAAGTTTGGCGGAGCGCAGACGE

T G C fL\ G G AAGAGGGTCTCOGGGGAACCGLAGATT

T G C PL\ G G AAGAGGGTCTCGEGGEAACCGOAGATT

TGCAGGasssseetercsoaacescestscerr Individual 2
T GCAGG sacacesercasaaaesccaoscarr Individual 3
TGCAGG sacaccoercasooceecoooscerr Individual 4
T GCAGG sasacestercasaseesccacscarr |ndividual 5
TGCAGG ascsseetereosaoeesceacacatt Individual 6

Reference sequences
Individual 1

TGCAGG assacestorcaccaaesccsracart Individual 7

Fig. 2. The scheme of methods for NGS-based marker discovery. After treatment of restriction enzyme to whole-genome, each
DNA fragments were aligned (or ligated adaptor sequences). Then, DNA fragments were aligned, and analyzed their differ-
ences among individual in population. When Sbfl is used, the restriction enzyme site is indicated as large letters in horse
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Multiplexed shotgun genotyping (MSG)
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Genotyping by sequencing (GBS)

RAD-Seq# %@ 7% © & Genotyping by sequencing
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(100 ng)®| DNA7} F 83, 0571 34 9 DNA ©H 9
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