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can conclude that thermal stress induces a pronounced transcriptional 
repression in sperm cells.
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P37      Comparative analysis of FABP4 variations found in ten 
ovine populations from China and New Zealand. W. Yan*, School 
of Animal Science and Technology, Jiangsu Agri-animal Husbandry 
Vocational College, Taizhou, Jiangsu, China.

The adipocyte fatty-acid binding protein (A-FABP) plays an im-
portant role in fat deposition in livestock, but it is still not clear about 
the genetic characteristic and the specific function of FABP4 gene in 
Tibetan sheep. Studying FABP4 variations and their distribution in dif-
ferent breeds with various characteristics will reveal the unique charac-
teristic of Tibetan sheep. This research studied variations and linkage 
disequilibrium across 2 regions (exon 2 and exon 3) using PCR-SSCP 
(Polymerase Chain Reaction-Single Strand Conformation Polymerase) 
and sequencing technology in a total of 575 samples selected from 2 
Tibetan populations and 8 NZ populations. These results indicated that 
8 SNPs and 14 haplotypes acorss 2 regions were identified and these 
SNPs across 2 regions were found to show weak linkage disequilib-
rium (D′ = 0.548, R2 = 0.119). Allelic A1 was showed to be prepon-
derant (38.4%) in exon 2-intron 2 region. Allelic B2 was showed to be 
preponderant (48.3%) in exon 3-intron 3 region. Allelic frequencies in 
amplified regions were found to deviate Hardy-Weinberg (P < 0.01) 
in NZ sheep, while which were found to conform Hardy-Weinberg in 
Tibetan sheep (P > 0.05). Genotypic difference was not observed in 
Romney and Perendal sheep (P > 0.05), but the remarkable genotypic 
difference was observed in Merino and Corriedal sheep (P < 0.05). The 
higher heterozygosity and polymorphism information content (PIC) 
were found in NZ sheep, but the higher homozygosity and medium 
PIC were observed in Tibetan sheep. The cluster analysis indicated that 
Ola and Ganjia populations were found to be clustering together. These 
breeds (Corriedal and Merino) and the other 2 breeds (Romney and Pe-
rendal) were found to be clustering together, respectively. Chi-squared 
test indicated that big frequency difference of SNPs (c.246+37A > G 
and c.348+298T > C) were found between Tibetan and NZ populations 
(P < 0.05). And these 2 SNPs might be used as molecular markers to 
improve the trait of intramuscular fat content in Tibetan sheep.
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P38      Association between callipyge mutation and DLK2 gene 
with muscle quality in Hampshire sheep from Mexico. L. Lo-
pez-Echeverria1, N. Rivero-Perez1, D. Ojeda-Ramirez1, A. Pelaez-Ace-
ro1, and C. G. Sosa-Gutierrez*1,2, 1Instituto de Ciencias Agropecuarias, 
Universidad Autónoma del Estado de Hidalgo, Tulancingo de Bravo, 
Hidalgo, Mexico, 2Laboratorio Nacional de Genomica y Salud, Tu-
lancingo de Bravo, Hidalgo, Mexico.

Genome-wide association study is an efficient tool for the de-
tection of SNPs and candidate genes in quantitative traits. To improve 
growth rate and meat quality including taste and tenderness in sheep 
production, it is critical the development of markers. The callipyge 
mutation (CLPG) is an A to G transition that affects a muscle-spe-
cific long-range control element, located in the middle of the 90-kb 
DLK1 and GLTL2 intergenic región. It causes hypertrophy and alters 
the muscle epigenotype of the DLK1-GLT2 region. The expression 
of the DLK1 gene influences postnatal muscle growth. In the present 
study, 303 hampshire sheep breed were genotyped through the Illumi-
na OvineSNP50k chip, analyzing the CLPG mutation and DLK1 gene 
in association with muscle quality measures on live animals.The fol-
lowing productive and quality meat trais were analyzed: Average daily 
gain, loin Area (15.161cm2), loin depth (3.200cm) and rib fat thick-
ness (4.633mm) and determined by ultrasound. We did an association 
analysi between CLPG mutation and DLK1 gene for each trait, finding 
carriers of CLPG expressed a muscle development of 16.505%, de-
crease in 17.767% the fat content and the ADG by 34.331% (145 g) 
above the normal parameters (P-value 0.05). For DLK1 gene, 12 geno-
types from 4 loci were analyzed. Seven of them were related to muscle 

gain expressing an increased muscle development: the GT genotype of 
rs10721097 locus (+9.643%), AA (+15.125%) and AT (+9.648%) from 
the locus rs10721099; CC (+15.128%) and CT (+20.608%) from the 
locus rs10721345; AA (+27.083%) and AT (+9.644%) from the locus 
rs10721348, were related to increase the thickness of the rib fat. The 
CLPG mutation and the presence of AA genotype in this population is 
related to increased muscle and calf mass and related to increase in fat 
thickness in the rig and depth of the back, for which it is determined 
this mutation could be the primary effector of muscle hypertrophy in 
Hampshire sheep. The presence of CLPG mutation and DLK1 geno-
types gene in Hampshire sheep should be used to increase the frequency 
of this marker positively associated with the characteristic of productive 
interest, to achieve an efficient production of meat sheep.
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P39      Genome-wide association study of sperm traits in Assaf 
rams. M. M. Serrano*1, M. Ramón2, J. H. Calvo3, F. Freire4, J. M. 
Vazquez5, M. A. Jiménez1, and J. J. Arranz6, 1Instituto Nacional de In-
vestigación y Tecnología Agraria y Alimentaria INIA, Madrid, Spain, 
2Instituto Regional de Investigación y Desarrollo Agroalimentario y 
Forestal IRIAF-CERSYRA, Valepeñas, Ciudad Real, Spain, 3Centro 
de Investigación y Tecnología Agroalimentaria de Aragón CITA-Fun-
dación Agencia Aragonesa para la Investigación y el Desarrollo 
ARAID-IA2, Zaragoza, Spain, 4ASSAF.E Asociación Nacional de 
Criadores de la Raza Ovina Assaf, Toro, Zamora, Spain, 5OVIGEN 
Centro de selección y mejora genética del ganado Ovino y Caprino, 
Toro, Zamora, Spain, 6Dpto. Producción Animal Universidad de León 
ULE, León, Spain.

In artificial insemination (AI) centers, the volume (VOL), sperm 
concentration (CON) and the spermatozoa subjective motility (MOT) 
of rams’ ejaculates are routinely evaluated before doses elaboration 
to ensure the fertilizing capacity of the spermatozoa and its suitability 
for AI. However, the relationship between these sperm parameters and 
ram’s fertility is not clear. Moderate heritability estimates were found in 
sheep (David et al., 2007) for VOL, CON and number of spermatozoa 
(NSP) (0.12 to 0.33) and low for MOT (0.02 to 0.14). Current genomic 
tools could help to identify genomic regions associated with such low 
heritability traits, enabling to conduct a selection of the rams assist-
ed by markers. In this work, a GWAS analysis of sperm parameters in 
Assaf rams was carried out using data of 27.886 ejaculates from 429 
matured rams placed at OVIGEN AI center. A linear regression analysis 
including the ram age and herd of origin, the date of semen collec-
tion, the jump number during semen collection and the ram permanent 
environmental effects was conducted to obtain pseudo-phenotypes for 
the GWAS. The association analysis was performed with the GCTA 
software (Yang et al., 2011) using 342 rams genotyped with a cus-
tom 50K SNP Affymetrix microarray. The positional candidate genes 
were identified in the 250 Kb region on both sides of the significant 
SNPs. Genes and SNPs were mapped on the Oar v3.1 sheep genome. 
For VOL, CON and NSP, associations (P < 0.01) were found at the 
chromosome level. Putative causal genes were TET2 (OAR6), SLC4A4 
(OAR6) and DTNA (OAR23) related to spermatogenesis, fertility and 
teratospermia, for VOL; SERPINE3 (OAR10) and SPEF2 (OAR16), 
which play role in fertility, spermatogenesis and flagellar assembly, 
for CON; and GALNT14 (OAR3), SNAP23 (OAR7), CDYL2 (OAR14) 
and SPR54 (OAR18) related to infertility, asthenozoospermia, sperm 
capacitation and gametogenesis, for NSP. For MOT, 5 genome regions 
at chromosomes 3, 7, 16, 19 and 20 showed significant associations 
(P < 0.01) at the genome level. Putative causal genes were SEMA4F 
(OAR3), RBMS3 (OAR19) and HSPA1L (OAR20), which have been 
related to sperm fertility, teratospermia and binding of sperm to zona 
pellucida, respectively.
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