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ABSTRACT

Present study was aimed to investigate microsatellites for their association with pre-housing body weights and
age at sexual maturity of RIR chicken. Genomic DNA samples were isolated from 114 birds maintained at institute.
PCR amplified products of selected microsatellite loci were separated on 3.4% MetaPhore™ agarose gel and their
sizes were determined by Quantity One software on GelDoc system. Locus specific alleles were identified according
to their sizes, and their association with the quantitative traits was assessed by least squares analysis of variance.
The analysis revealed significant association of microsatellite MCWO0069 locus with chick weight, ADL0O158 and
MCWO0258 loci with eighth week body weight (BW8), MCWO0103 locus with BW16, ADL0158 locus with BW20,
ADLO0273 and MCWO0103 loci with age at sexual maturity (ASM). The highest chick weight estimates were found
in AB (183:174 bp) genotype of MCWO0069 locus, whereas EE (189:189 bp) and BE (219:189 bp) genotypes of
ADLO158, AB (280:273 bp) and CC (267:267 bp) genotypes of MCWO0103, CD (107:102 bp) genotype of MCWO110,
AE (216:147 bp) genotype of MCW0258 demonstrated the highest pre-housing body weight estimates. AB (160:147
bp) genotype of ADL0273 locus demonstrated the least age at sexual maturity (127.39+4.23 days) followed by its
BB (147:147 bp) genotype. CC genotype of MCWO0103 also had the least ASM (132.46+2.46 days) among its other
genotypes and was better than BB genotype of ADL0273 locus. These findings suggest faster genetic progress in
RIR chicken line by adapting microsatellite genotype based selection.
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Microsatellites are tandem repeats of 1-6 bases,
numerous, randomly distributed in the genome,
polymorphic with co-dominant inheritance, widely used for
genetic heterogeneity studies and provide a powerful tool
for marker-assisted selection (MAS) of polygenic traits or
QTL (quantitative trait loci) research (Das et al. 2015a).
Several microsatellites have been reported for their
association with some important economic traits like growth
and egg production in chicken. Breeders exploit phenotypic
variability in selection program for developing highly
productive chicken genotypes for more egg and meat
production. The ICAR-Central Avian Research Institute has
developed and improved a selected line of RIR chicken
population covering 29 generations of selection based on
part-period egg production (Das et al. 2016), however the
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progress in response to selection has been slowing down in
the last few generations probably due to reduction in genetic
variability (Das et al. 2015a). Using genomic selection
further faster genetic progress may be possible, which may
have impact on layer breeding in future, and for which the
microsatellites strive for its exploitation more widely.
Present study was carried out investigating if there be any
association between the microsatellites and few polygenic
traits of economic importance like pre-housing body
weights and age at sexual maturity in this selected line of
RIR chicken.

MATERIALS AND METHODS

Straight run chicks (286), progeny of 11 sires, belonging
to 30t generation of a selected line of RIR chicken, were
produced through molecular breeding of RIR chicken
based on the genotypes at ADLO176 microsatellite locus
(Debnath et al. 2017). All straight run chicks were
maintained at the experimental layer farm of this institute
under standard brooding, housing and ad lib. feeding
management. Standard vaccination practices were being
followed. Females (114) were chosen randomly for this
study. Genomic DNA was extracted from 0.1 ml venous
blood of each experimental bird, followed by its quality
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Table 1. Estimated P values of pre-housing body weights and age at sexual maturity under different microsatellite
loci of RIR chicken

Source of variation df P value
CW BWS8 BWI12 BWI16 BW20 ASM

ADL0023 4 0.1575 0.2351 0.1463 0.2219 0.1847 0.3375
ADLO158 6 0.1635 0.0004™"* 0.1702 0.0589 0.0304" 0.2484
ADLO0273 3 0.9722 0.6366 0.7289 0.7549 0.9373 0.0275*
MCWO0069 5 0.0216" 0.5511 0.3829 0.4399 0.1667 0.2084
MCWO0103 4 0.4744 0.0738 0.1158 0.0500" 0.0699 0.018"
MCWO0110 10 0.6449 0.1599 0.2750 0.0773 0.3849 0.2435
MCWO0145 4 0.4535 0.7765 0.6859 0.5827 0.7516 0.9597
MCW0258 5 0.8739 0.0472* 0.3818 0.3428 0.1340 0.5612

*P<0.05, ***P<0.001; df, degree of freedom; CW, day-old chick weight; BW, body weights at different weeks of age; ASM, age at
sexual maturity. Number of observation is 114 for each trait under each microsatellite.

checking on 0.7% horizontal submarine agarose gel
electrophoresis, purity checking and quantity determination
using NanoDrop® ND-1000 Spectrophotometer
(NanoDrop Technologies Inc., USA) (Debnath et al. 2017,
Das et al 2015a,b). Samples showing intact DNA band
and optical density ratio (260 nm : 280 nm) between 1.7
and 1.9 were used in subsequent experiments and PCR
ready DNA samples were prepared at a final concentration
of 50 ng/ul (Debnath et al. 2017). Eight microsatellite
markers reported elsewhere for having association with
various economic traits in different chicken breeds were
identified from the published literatures (Das et al. 2016,
Radwan et al. 2014, Chatterjee et al. 2010, Chatterjee et
al. 2008) and their forward and reverse primers were
procured from M/S Xcelris Genomics Labs Ltd.,
Ahmedabad (India). Annealing temperature for each of
the primer pairs was optimized and PCR amplifications
of the DNA samples were carried out for each
microsatellite marker as described earlier (Debnath er al.
2017). The molecular sizes of amplified products were
adjudged for their probable sizes through 2% horizontal
agarose gel electrophoresis. The microsatellite alleles were
then identified by running the amplified products on
horizontal MetaPhore™ agarose gel electrophoresis (3.4%
MAGE) (Debnath et al. 2017). The molecular sizes of all
the alleles at different microsatellite loci were determined
using the Quantity One® software 4.6.8 on GelDoc system
(Biorad, USA) and the observed alleles with its probable
genotypes in each sample at each microsatellite locus were
recorded (Debnath et al. 2017). Locus specific alleles at
each microsatellite locus were identified according to their
molecular sizes (Das et al. 2015 ab) and nomenclatured
with alphabet A to E in ascending order of their molecular
sizes.

Data were recorded on pre-housing body weights (in g)
of each bird, i.e. day-old chick weight (CW) and body
weights at § (BWS), 12 (BW12), 16 (BW16) and 20 (BW20)
weeks of age at empty stomach with help of digital weigh
balance and the first egg laying age taken as age at sexual
maturity (ASM, in days).

The data were analyzed for assessing their association

with microsatellite genotypes by least squares analysis of
variance using JMP 9.0.0 statistical program package (SAS,
2010) incorporating microsatellite locus as fixed effect in
the linear model:

ij=p+Mj+ejk

where Yj;, observation of k™ individual of ™ microsatellite
locus; p, population mean; Mj, fixed effect of jth
microsatellite locus; Ciis random error associated with mean
zero and variance o2. Least significant difference (LSD)
test at the 5% level of probability of significance was
employed for assessing least significant differences among
the least squares means under the genotypes of each

microsatellite locus.

RESULTS AND DISCUSSION

The least squares analysis of variance revealed that some
microsatellites had significant (P<0.05) association with few
pre-housing body weight traits and age at sexual maturity
of RIR chicken (Table 1). Day-old chick weight (CW) was
found significantly associated with microsatellite genotypes
of MCWO0069 locus. Similarly, body weight at eighth week
of age (BWS8) was significantly influenced by
microsatellites ADL0158 and MCW0258; 16t week body
weight (BW16) by MCW0103; 20" week body weight
(BW20) by ADL0158 and age at sexual maturity (ASM)
by ADL0273 and MCWO0103 microsatellites (Table 1). In
agreement to these findings, earlier few researchers also
reported significant association of some microsatellites with
age at sexual maturity (Wardecka et al. 2002, Chatterjee
et al. 2008, Chatterjee et al. 2010, Radwan et al. 2014,
Das et al. 2016), chick weight (Chatterjee et al. 2008,
Chatterjee et al. 2010, Yadav et al. 2015) and pre-housing
body weights (Wardecka et al. 2002, Sewalem et al. 2002,
Chatterjee et al. 2008, Chatterjee et al. 2010, Yadav et al.
2015) in different chicken genotypes, thus paving way to
microsatellite marker assisted selection of these traits in
molecular breeding program for achieving further genetic
progress in these chicken lines/strains while phenotypic
variability gets exhausted.

The LSD test (Table 2) demonstrated that the eighth week
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of samples to associate microsatellite alleles with
quantitative traits in more accuracy. However, the present
investigation might conclude that few microsatellites had
influence on pre-housing body weights and age at sexual
maturity of the present selected line of RIR chicken and
the beneficial genotypes of these microsatellites could be
favored in inheritance for molecular breeding program if
conducted in this line for further genetic improvement
which although thrives for further study with QTL analysis
on larger sample size to reach more accurate conclusion.
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