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ABSTRACT : Analyses of genetic structure and gene flovulal provide
information on the distance, direction and rate of dispersal of genes in
specific populations.Thirty-six microsatellite markers(MS) have been
developed within specific regions contaggenes controlling chickelmody
weight and quality.Based on genetic marker positiona the chicken
genome, the approximate genetic distances of thd&e loci were
determined. Aotal of 30 out of36 markers 83.33%) were polymorphic
with an average of2.7 alleles per locus. The results suggest that
approximaely 30 of thenewmicrosatellite marker$or chickencalled SCM
(Suez Canal Microsatellite Marker) will undoubtedly facilitate the
application ofMSin genetic researches and mariassisted breeding.

INTRODUCTION

Having an improved genetic map wouldoall researchers to take advantage
of the high recombination rates in chicken, 2.5 to 26 cM/Mbp, depending on
the chromosoméInternationalChicken Genome Sequencing Consortium,
2004) in contrast to a nominal 1 cM/Mbp for humans and 0.5 cM/Mbp for
the mouseThe current genetic map for chicken sps000 cM(Groenen

et al, 200Q Groenen and Crooijman2003 and has a resolution of one
marker per ZM. If we restrict to only microsatellite argingle nucleotide
polymorphismmarkers, which tend to be mouseful in largescale studies
(Vignal et al, 2002), the resolution is one marker per 5 cM. Considering
that only a fraction of these markers will be informative in a target
population, there is an urgent need to increase the marker density.
Furthermore among the currently used molecular marker systems for
genetic characterization, microsatellites are the most preferred because of
their informative polymorphic nature, their abundance in the genome, and
the ease of amplification and typing by polymerasaircheaction (PCR)
(Hillel et al., 2003. They are widely used for DNA fingerprinting, paternity
testing, construction of linkage maps, population genetic studehisidual
identification, heterosis analysis, and mar&esisted selection (Casacuberta



Tarik S. K. M. Rabie

et al., 2000). The ability to dissect the genetics gfiantitative trait loci
(QTL) has been improved by the development of detailed linkage maps
based orMS in many farmanimalspecies including chicken (Schnetlal,

200Q Groenen and Crooijman2003).Over the last decade, great efforts
have been exerted to identify and localize the quantitative trait loci (QTL)
for economically important traits (e.g. bodyeight at different ages, fat
weight, and abdominal fat weight). The Literature has been scréamia:
significant QTL position for these traits and summarized in Table 1.

At present with the availability of the draft chicken sequertbere
aremanyregions withinQTL, whereno markers have been made yite
objective of this study was tdevelopa new set of microsatellite markers
for chicken within the QTL regios that are relatedto economically
important traits to ascertain the utility of di-nucleotiderepeats
microsatellites in the chickeror further genetic analysis i.e. A f i ne
mappi ngo

MATERIALS AND METHODS

Development ofmicrosatellite markers

Microsatellite markersSCM (Suez Canal Microsatellite Marker)
were developed at Animal Production Biotechnology Lab., and
Biotechnology Research Center, Suez Canal University in cooperation with
Shenyang Agriculture University, China.Di-nucleotide repeaitype
microsatellite markers consisting of at least 8 repeats were identified in the
draft chicken genome sequence in each chromosome within the most likely
position of existing QTL (Table 1A SCM locus is defined as a tract of
genomic sequences that include a perfect repeat motif and two unique 100
160 bp flanking sequences on each sides of the repeat. Misesandidate
sequences were aligned to their source genome sequences with BLASTN
using BLAST v2.2.18 softwaréE-value cutoff of 1e50); those with unique
hit were selected as candidate MS loci together with their specific flanking
sequences.

Primer pairs were designed on the basis of unique flanking
sequences aided by PRIMER3 program. Caatdigorimer sequences were
subsequently filtered through the parameters: 20 bp length, devoid of
consecutive tracts of single nucleotide, GC content around 50% with a
theoretical temperature (Tm) approximately°®) and likely perfect ending
with G-or Gri ¢ h at Détals oBthe newndeésigned microsatellite
markers are shown in Table 2.
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Experimental validation

All markers obtained were first tested on the chicken genomic DNA.
The PCR reactions were performed in a final volume of 12ul containing 6
ul of 50 ng oftemplateDNA as afinal corcentration in the reacticend 6pl
of the PCR mixture contained 1x buffer (Promega, Madison, WI), 1.5 mM
MgCl,, 0.2mM of each dNTP, 2.3 pmoles of each printe25 units ofTaq
polymerase (Promega), and covengdh 10pl mineral oil (Sigma). An
eppendorfthermal cycler was used along with the following PCR profile
settings:5 min at 98C followed by 35 cycles for 30 sec at@5 45 sec at
45°C, 50°C or 55°C annealing temperature, and 60 sec 4C7®llowed by
afinal elongation step at 7€ for 10 min, and finally stop step al@ PCR
products were electrophoresed on 1.5% agarose gel containing 0.5%
ethidium bromideCiriteria for primer development are the size of product in
such a way that all selected markees be run simultaneously on a gel.
Potential markers were tested for polymorphism (Wageningen population;
20 birds individually). Amplification conditions for each marker were
optimized by varying annealing temperature. Specific DNA fragments
produced byamplification were visualized as bands by §#yacrylamide
gel electrophoresid®AGE). Allele-size scoring was measured according to
DNA laddersize (501000 bp Takara.
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Table 1: Summary of genomic region with QTL for body weight, abdominal fat percentage, and abdominal

fat weight of the chicken.

Trait GGA _Position cM Age Cross' G’ References
Body Weight 1 72-122 8,46,112,200d RJ x WL F2  Carlborg er al. 2003; Kerje er al. 2003
151-169 3 wk
169-205 6wk WL x CB F2 Sewalem et al. 2002
426-527 9 wk
179-205 Swk WPRx WPR  F9 Jennen et al. 2005
386 1d RJ x WL F2 Carlborg et al. 2003
2 2-60 16 wk S x WPR F2 Tatsuda & Fujinaka 2001a
60-119 13 wk
292-302 6,9 wk WL x CB F2 Sewalem er al. 2002
384-452 200 d RJ x WL F2  Carlborg er al. 2003; Kerje er al. 2003
384-452 8wk BS x WL F2 Zhou er al. 2006
4 37 F3 De Koning ef al. 2003
L rah e WPRx WPR  F9 Rabie 2004
200-207 40 wk S x WPR F2 " Tuiskula-Haavisto et al. 2002
8 24 5wk WPR x WPR F8 Pakdel et al. 2004
25-94 3,6,9 wk WL x CB F2 Sewalem et al. 2002
46 8d RJ x WL F2 Kerje et al. 2003
91 3 wk WPR x WPR F9 Rabie ef al. 2005
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