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Table 1. The primers used for amplification of the microsatellite markers

Primer sequences��
Alleles size 

range (bp) 

Annealing 

temperature

Microsatellite 

marker

5’- CTTAAAATCTGTCTTCTTCC -3’
200-27046.4ILSTS004

5’-TAGTGTGTATTAGGTTTCTCC -3’

5’- CCATGTGCTGCAACTATGAC -3’
100-14753.8BM1312

5’- GGAATGTTACTGAACCTCTCCG -3’

5’- GACTTCTCCCAGTAGGCTGG -3’
160-20053.4LSCV06

5’- GCTGTTCGGAAGTGATGTAG -3’

5’- TTATTTTCAGTGTTTCTAGAAAAC -3’
200-24048.5CSSM32

5’- TATAATATTGCTATCTGGAAATCC -3’

5’- TGTTTTAAGCCACCCAATTATTTG -3’
150-18053.4CSSM19

5’- TTGTCAGCAACTTCTTGTATCTTT -3’

5’- TCTTGCTTCCTTCCAAATCTC -3’
195-25052.4BM3205

5’- TGCCCTTATTTTAACAGTCTGC -3’
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Table 2. Number of the children and the average breeding value of litter size of the Markhoz half-sib families 

EBV (mean)litter size (mean) Number of progenyHalf sib family

0.000090��1.45401

0.000021��1.33232

-0.000013��1.79373

0.000127��1.94254

-0.000260��1.32355

0.000091��1.81366

0.000115��1.60297

0.000079��1.63308

0.000020��1.6131.88Mean

��

�B��;"��	��Y$����$
�*����C��(�Y<
��7@�[
@���#���M��FG8�	�9�!��	�
����C�������C��
Table 3. Information of number, location, heterozygosity and number of alleles of the used markers�

ILSTS004�BM1312�LSCV06�CSSM32�CSSM19�BM3205�Name of Markers 

0�66�96�112�139�156�Position on chromosome 1 

8 (100 %)�8 (100 %)�8 (100 %)�8 (100 %)�8 (100 %)�8 (100 %)�No. of sire genotyped 

8 (100 %)�5 (62 %)�4 (50 %)�5 (62 %)�8 (100 %)�6 (75 %)�No. of heterozygous sire 

240 (100 %)�216 (90 %)�225 (94 %)�240 (100 %)�235 (98 %)�228 (95 %)�No. of genotyped offspring 

4�5�4�4�3�5�No. of alleles 

��

��
Fig 1. Genotyping of the LSCV06 marker, number 149 indicates a sire parent and numbers 150 to 168 indicate 

offsprings of the mentioned sire. 
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Table 4. The significant QTLs for litter size trait on chromosome 1

Effect of sire QTL 

(SD) 

Position 

(cM)
a

FThreshold 

(5%-1%)�
FStatistic�Segregating 

family 

3.00 169 6.30-10.40 7.6* 3 

2.97 163 7.43-10.40 8.87* 5 

0.62 165 3.30-4.28 3.8* 2-3-5-6-7-8 

               a- QTL distance from the beginning of the chromosome 1. b- Average in Specified families�

Fig 2. Arrangement of microsattelite markers and approximate location of QTL affecting litter size on 

chromosome 1
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Fig 3. F-statistic profile across the chromosome 1 for litter size among the half sib families. The dashed line 

indicates QTL significant threshold level (P<0.05) obtained by permutation test 
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Abstract 

The litter size is a threshold trait that is controlled by many genes. Due to the low heritability (0.10), of litter 

size, classical breeding methods lead to slow genetic progress. Hence it is essential to use new technology to 

improve this trait. Length of chromosome 1 in goat is approximately 186 cM. Based on previously published data in 

addition to a high genetic homology between goat and cattle choromosome 1, a region between 16 to 169 cM of 

chromosome 1 was selected for QTL detection of litter size in the Markhoz goat breed. Sample population included 

8 paternal half-sib families. The numbers of half-sib offspring per buck ranged from 30 to 40. All individuals were 

genotyped by six microsatellites specific to chromosome 1. QTL analyses were performed using multiple regression 

method under a half-sib model. Our study indicated that a QTL in position 165 cM on chromosome 1 affect litter 

size rate in Markhoz goats. Its location was near to CSSM19 marker and was able to explaining 2.20 percent of the 

genetic variance of litter size. The QTL detected in this research could be related with POU1F1 gene. Hence this 

gene could be a candidate for the associated QTL on goat chromosomes 1. 
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