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Genetic Analysis in Tali Goats Based on 13 Microsatellite Markers

'R. Sadeghi, °B. Mahmoudi, *M.S. Babayev, *Y . Rameshknia and *M. Daliri
'"Laboratory of Veterinary, Meshkinshahr, Iran
*Department of Genetic, Baku State University, Baku, Azerbaijan
*Department of Animal Science,
Genetic Engineering and Biotechnology Institute, Tehran, Iran

Abstract: In this study, the genetic vanation in Tali goats were mnvestigated using 13 microsatellite markers
(LSCV36, TGLA122, MAF64, 0arFCB304, carlMP23, carAE133, BM121, BM4621, TLSTS005, ILSTS022,
TLSTS029, TLSTS033, ILSTS34) all of 13 loci were amplified successfully. The objectives of this study were to
assess the genetic variability among Tali goat breed. The genetic characterizations of this genetic resource are

essential to conservation and breeding programs. Blood sample were collected from spreading location of this
breed. Genetic varation taking mto account all loci had been estimated on the base expected the inbiased
average of Heterozygosity (H,). Furthermore, other criteria of genetic variation including PIC values had
calculated in this study. This research was showed that microsatellite technique is a useful tool for evaluation

of genetic variation among of domesticated animals.
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INTRODUCTION

There are 20 million goats in Tran that product a
variety of products for example: cashmere, mohair, milk
and meat products (Esmaeelkhaman ef of., 2007). About
3.8% from 550 million head goats of word are in Tran.
Furthermore, archeology and phylogenetic evidences had
proved the origin of from Mesopotamia area and west
Zagros m Iran (Mahmoudi et al., 2009). Since, the genetic
resources required for the future are difficult to predict for
conserving these populations with unique evolutionary
history has to be taken into account and breeds should be
chosen i order to cover the widest range of genetic
variability (Li et al., 2002).

The results obtained based on the study of the
differences and similarities between the populations as
well as estimation of the genetic variability within the
breed and populations of the genetic variability within the
breeds and populations will help in the choice of animals
to be used as donors in ex sifu conservation, assuring
that the germplasm bank will contain the maximum
genetic variability, which exists in the populations,
avoiding duplication of samples. Molecular markers
have been shown to be an efficient tool m the
quantification of genetic diversity of various populations
(Saitackova et al., 1999). Development of molecular
biological techniques has created new of molecular

biological has created new possibilities for selection
strategies and  genetic improvement of livestock
(Notter, 1999). Discovery of the polymerase chain reaction
had a major impact on the research of eukaryotic genome
and contributed to the development and application of
various DNA markers.

Microsatelite genetic markers are called Short
Tandem Repeats (STRs) or Sunple Sequence Repeat (SSR)
are lengthy sequences 1-6 base pair and they have
been distributed in whole all genome. Nowadays, these
loci are used in the level of wide for diversity
determination and genetic distance on the goats of the
world (Saitackova ef al, 1999). Instability of
microsatellites loci have made an exceptional phenomenon
for genetic and evolution studies.

MATERIALS AND METHODS

The blood samples were collected from the 45 animals
by puncturing the jugular vein in the vacutaner tubes
having EDTA as blood anticoagulant were cool. Then
bleeding were transferred them to laboratory (in an
ice-cooled box, where they were kept under -20°C ina
deep freezer until DNA isolation) and DNA genomic was
extracted by salting out metod (Miller ef af., 1988). We use
both spectrophotometry and agarose gel (0.8%) for DNA
quality definition.
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1ghle 1: Mlicmsatellite nadrers, thedr sequences, type of Tepeat, sime rarg and location

Lo Primer sequence Iype of Epeat Sime raTEe Chmoamosome Ho.
EM1Z1 IGHCAT I IGALAAGTAATTTALLL

CIAGCACTATC IO ALCHTA IC, 165155 16
ENl4nzl CAnt ITGACTIAIOCITGGCIG

IGIALGCATLTGEGE IGEA IC Ci. 106-145 ]
ILE 15005 GoALFOATGLAATO TS TAGDD

IGITCIGIGASIT IGTALGD 11 174100 10
ILE I50Z2 AGIC A8 P00 Ior 4l 00

CIIOCAGICOIIGOGGIIGT I, lEg-202 Ann
ILE 15029 IGITITGRA IOl Als o

IGHATITAGACCAGGGT I Chys 145-191 5
ILE I50335 IAT IOGAGIGEEICAGTIGRD

ATGCAGTACAGTIT IAGAGE Ch, 151-157 12
ILE 1534 AAGEGFICTALG ICCLD IGGEC

GACCIGETI IAGCA AT T 5 153185 5
LECVIE GOACACOCATATACAA AT

AO0GAGEAAN T IA IG IO IGGA Chyy 524 13
MAFSY AATLGACCAT ICAGLTALANGTIGAT

CICOTCGa A TCAGTAC AL 00T AT %, 121-125 1
cardEl 35 AGOCAG IAGTCCD ICACCA O

Coanton Tl ATCGTEAT IG GG I, 152 Ann
carFCE 304 COCTAGGAGO ITIONN IO A AT AN TG

CoOCIGOIG IO AC IG GG I CAG G CIy,Chys 115-189 Ann
car T PESE GIAICTIIGGGAGOOIGIGGITIAID

GICCCAGA MGG GALT IG IC TOCAD - - =7
IGLALES AATCACL THTCALL TALAGTACS TAD

COCTCCICCAGGIANATCAGD Ch,, 145 21

In this study was used 13 microsatellites primer pairs IdbleZ: PCR maction corditiors for all lod exceptiorml IGLALZE
including MAF64, BM4621, BM121,LECV36, TGLALZZ, - cmliE B anl e B3 e = -
oar]MP23, 0arF CB 304, 0arAE133, LETS005, [L§T5022, oo rs— cupemtu (D) Lue
IL3T3029, LATA033 and IL3T334. Mlost of primers 5 Dermtiration 95 30 nec
veed were independent and belonged to  different 3 Arealivg - 30 sec
choromosomes. These loc in prior studies had been : ?ﬁx:lm}‘:;‘ ] :g g':';‘x.
. e 16101 un

atnplified on the goat (MWaudet of ol 2001, Vang et ol 5 S 4 i

1999 Hanrahan et «l., 1994, Dixt ef !, 2008). They
showed polymomphizm in the goat of world Mine
microsatellite marlcers, their sequences, typ e of repeat, size
rang and their location showed Table 1.

A1l PCE reactions were contitied the following
cotnponenet: 200 phd W TPs, 3.5-6 mbd MgCl,, 0.25 pld
each of primer, 0.5 vnit Tag DA polymeraze, 150 ng
DA, The final volwmnewas 15 pl. Reactions were ran
o1 a thermal cyder (Biometra 96 block T-gradient,
Germnany). i this study, anealing temmperatre was
modified as folowing: MAFS4 (62.5°C), B4 621 (58°C),
LECW 38 (55°C7), oarFCB 304 (60.5°C) and BIV121 (65.5°C7).
The rest of PCR process is in accordance with the
Table 2.

For carIMPZ3 and TGLALZD primers were used PCR
programe (Crawford ef o, 1995, for oarAE133 wasg
weed PCR programe (Hatrahan ef «l, 1994) and For
ILETE005, LaT3022, IL3T 3029, ILATE033 and [LATE34
pritners. The 'touchdown' PCE protocol was used

The alleles and genotypic fregquencies directly wwere
identified from the gel Hardy-Weinberg Equilibrium
(HWE) had been tested based on likelihood ratio for
different locus-population combinations and the mumber
of obzerved and effective alleles by POPGEMNE software
(Fehetal, 1999, Polymerphic Infonmation Content (PIC)
were estimated by HE T softwar (Ott, 19890
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Fig. 1: & Tali goat

Characterizations of Tali goats: The Tali goats are
medivm-gized and mostly are browm or light browm
colored. MMost animals was Polled Matwal service is
method of Breeding for this goat. Its main distribution
areas are the coastal region of Hormozgan province
along the glf and in some parts of Boushelre province
especially near the towms of Minab, Bandarabbay, Khamir,
Bandarlengeh and on Qeshim Island in the Strait of
Hormmuz, The male and most of female have horns. Height
at shoulder is 76 cm in adult male and 68 cm in adult
fernale goat, respectively (Fig. 1)
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RESULTS AND DISCUSSION

PCR reactions were successfully done on all thirteen
primers. Seven allel in the TGLA122 locus observed in the
prior studies on wild goats (Capra ibex) but mine allel n
Tali goats were observed in this study that the most
numerous of stutter was observed in oarJMP23 locus and
the posible explanation for this failure 1s the perfect of
locus and least numerous of stutter was obseved in
0arFCB304 locus that the possible explanation for this
failure is the interrupt of locus.

For the 13 microsatellites loci analyzed, expected
heterozygosity estimates were calculated after Nei (1973),
as implement in the POPGENE software to determine
genetic variation within the breed. Heterozygosity 1s
defined as the probability that a given individual
randomly selected from a population will be heterozygous
at a given locus. The observed and effective number of
alleles was also calculated using POPGENE software
(Kimura and Crow, 1964; Yeh et al., 1999). The tests for
deviation from Hardy-Weinberg equilibrium were also
derived using the exact test of POPGENE.

Number of allele (n), number of allele effective (n,),
expected the unbiased average of Heterozygosity (H,) and
Polymorphic Information Content (PIC) values at locus
showed Table 3.

Yang et al. (1999) H, value of oarFCB304 locus
estimated 0.854 on Chinese goats but it was 0.543 in Tali
goat.

Each 13 loci analysis was 100% polymorphic. Highest
number of allele objective was 11 allele for carlMP23 loci
and lowest number of allele objective was 3 allele for
oarAF133 loci. Highest and lowest mumber of allele
effective was 9.7 and 2.1 for carJMP23 and oarFCB304
loci, respectively.

All average the number of allele objective and
effective was 7.38 and 4.85, respectively. Highest and
lowest PIC value was 0.887 and0.525 for oarTMP23 and
oarFCB304, respectively. The average of PIC value for this
population was 0.704, it was between 0.746-0.8 in Chinese
goats (Yang et al., 1999).

The Tali goats had substantial genetic variation
based on their gene diversity and average number
of alleles per locus. The average genetic variation
(0.726) in Tali goats more than Indian indigenous goats
breeds: Barbari, Jamnapari and Sirohi (Ganai and Yadav,
2001).

It also demonstrated that microsatellite genotyping 1is
a useful tool for evaluating variation among important
goat populations.
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Table 3: n, n,, H, and PIC values at locus in Tali goat population

Locus n n, H, PIC

BM121 5 2.9 0.674 0.606
BM4621 9 7.5 0.674 0.606
ILSTS005 9 5.2 0.751 0.745
TLSTS022 8 5.1 0.865 0.815
TLSTS029 7 27 0.725 0.692
TLSTS033 9 4.1 0.605 0.537
TL.8TS34 8 5.1 0.751 0.745
LSCV3e6 7 3.5 0.727 0.699
MAF6d 5 3.5 0.731 0.702
oarAFE133 3 2.6 0.624 0.541
oarFCB3 0 5 21 0.543 0.525
oarTMP23 1 9.7 0.913 0.887
TGLAL122 9 6.9 0.872 0.843
Mean 7.38 4.85 0.736 0.704
sD 2.25 2.22 0.113 0.115

CONCLUSION

The result of this study suggests that there is
substantial genetic variation and polymorphism across
the studied loci m Tali goats. The study suggests scope
for its further genetic improvement and to undertake
appropriate breeding strategies to avoid inbreeding in the
population.
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