
ISAFG 2013

5th International 
Symposium 
on 
Animal 
Functional 
Genomics
September 9-11, Guaruja - SP, Brazil

PROGRAMME AND ABSTRACT BOOK



p1  | 5th Symposium on Animal Functional Genomics - ISAFG 2013 

 

September 9 - 11 , 2013, Guarujá-SP, Brazil.  

 

TABLE OF CONTENTS 

 

 
Programme .................................................................................................................................. p2 

Abstracts index ............................................................................................................................. p5 

Authors index ............................................................................................................................... p7 

Abstracts ...................................................................................................................................... p8 

 

 

  



p2  | 5th Symposium on Animal Functional Genomics - ISAFG 2013 

 

September 9 - 11 , 2013, Guarujá-SP, Brazil.  

PROGRAMME 

___________________________________________________________________________________ 

Understanding the function of genes, gene variants, gene expression modulators, and protein 

networks that underlie health and production of animal species is timely and needed. The 

purpose of ISAFG 2013 was to bring together academic researchers, industry representatives 

and policy makers who wished to exchange knowledge on the leading-edge developments 

about functional genomics and its application on animal health and production. The symposium 

themes included topics of importance in animal genomics, ranging from livestock to animal 

models of human diseases. The symposium venue was at the Casa Grande Hotel Resort & Spa, 

70 km from the city of São Paulo, and just a few steps from the seashore of Guarujá island. 

__________________________________________________________________________________________________________ 

Sept. 8th (Sunday) 

15:00 - 19:00 Registration 

Sept. 9th (Monday) 

8:00 - 8:30 Opening Ceremony - UNESP / USP / FAPESP / CNPq / CAPES / IAEA-FAO / USDA 

Session 1: Keynote Speaker 

8:30 - 9:30 James Womack - Center for Animal Biotechnology and Genomics at Texas A&M 

University) - United States 

Title: A look at the brief history of livestock genomics and some thought to the future 

Session 2: Genomics and Animal Health 

Moderator: Cáris Maroni Nunes - FMVA - UNESP - Araçatuba - Brazil 

10:00 - 10:45 Najib El-Sayed - University of Maryland - United States 

Title: From genomes to host-pathogen infectomes -Models in profiling host-pathogen 

interactions 

10:45 - 11:30 Elinor Karlsson - Broad Institute Harvard – United States 

Title: Signals of natural selection in human populations 

Session 3: Genomic Variation Impacting Phenotype Expression 

Moderator: Fernando Cardoso - EMBRAPA - Pecuária Sul - Brazil 

14:00 - 14:45 Olivier Hanotte - University of Nottingham - United Kingdom 

Title: Time to tap Africa’s cattle genomes - The East African Shorthorn Zebu story 
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14:45 - 15:30 Johann Sölkner - University of Natural Resources and Life Sciences (BOKU) - 

Austria 

Title: Pleiotropy at work: Complex inheritance of melanoma and pigmentation of coat 

and skin in grey horses 

16:00 - 16:45 George Liu - Agricultural Research Service (ARS) - USDA - United States 

Title: Structural and functional impacts of copy number variations on the cattle genome 

Special Poster Session 

17:00 - 19:30 Poster Session with Jazz, Wine & Cheese (Sponsors’ Exhibition Session) 

Sept. 10th (Tuesday) 

Session 4: Above the Genes: Epigenomics 

Moderator: Flavio Meirelles - FZEA - USP - Brazil 

8:00 - 8:45 Lawrence Smith - University of Montreal - Canada and UNESP/Brazil 

Title: Reprogramming the epigenome of domestic animals 

8:45 - 9:30 Daniel de Carvalho -Faculty of Medicine - University of Toronto - Canada 

Title: Programming and reprogramming the human epigenome 

Session 5: Genomic Evolution Across Species Impacting Gene Function 

Moderator: Paolo Ajmone-Marsan - UNICATT - Italy 

10:00 - 10:45 Yana Kamberov - Harvard Medical School - United States 

Title: Modeling recent human evolution in mice: the case of EDAR370A 

10:45 - 11:30 Jerry Taylor- University of Missouri - United States 

Title: Dealing with entire cattle genomes: Lessons we have learned 

Session 6: Genomics, Animal Industries and Food Security 

Moderator: José Fernando Garcia - FMVA - UNESP - Araçatuba - Brazil 

14:50 - 15:05  John Cole - Animal Improvement Programs Laboratory - ARS - USDA - United 

States 

Title: New applications of genomic technology in the US dairy industry 

15:05 - 15:20 Curtis P. Van Tassell - Agricultural Research Service (ARS) - USDA - United States 

Title: Critical analysis on the adoption of genomics in livestock industry in North America 

15:20 - 15:35 Kathiravan Peryasami - Joint FAO/IAEA Division - Austria 
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Title: Advent of genomics to foster food production in developing countries: Challenges 

and prospects 

15:35 - 15:50 Scott Fahrenkrug - Department of Animal Science - University of Minnesota - 

United States 

Title: Directed livestock genetics by genome editing 

15:50 - 16:30 Round Table 

Special Poster Session 

16:30 - 19:30 Poster Session with Jazz, Wine & Cheese (Sponsors’ Exhibition Session) 

Sept. 11th (Wednesday) 

Session 7a: Improving Genome Assembly Models and Revealing Variation Within Species  

Moderator: Mario Binelli - FMVZ - USP - Brazil 

9:00 - 9:45 David Schwartz - Departments of Genetics and Chemistry - University of Wisconsin-

Madison - United States 

Title: Single Molecule Approaches for Scalable Genomics 

9:45 - 10:30 James Reecy - Iowa State University - United States 

Title: Gene variant discovery by genome re-sequencing 

Session 7b: Improving Genome Assembly Models and Revealing Variation Within Species  

Moderator: José Buratini Jr. - IBB - UNESP - Botucatu - Brazil 

11:00 - 11:45 John McEwan - Ag Research - New Zealand 

Title: Genotyping by sequencing revealing new boundaries on genomic variation 

11:45 - 12:30 Matt Settles - University of Idaho - United States 

Title: Assembly by Reduced Complexity (ARC): A new approach to targeted sequence 

assembly - Novel approaches in RNA-seq 

Session 8: Discussion, Final Remarks and Close of Meeting  

Moderator: Tad Sonstegard - ARS - USDA   
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AB.01 - Silva VH - A network landscape from CNVs to Nellore cattle beef tenderness. P8 
AB.02 - Pirani A - Best practices for genotyping analysis of plant and animal genomes with Affymetrix'Axiom® Arrays. P9 
AB.03 - Pereira AGT - Genome-Wide Association Study in Nellore cattle for quantitative and qualitative characteristics of carcass and 
meat. P10 
AB.04 - Santiago GG - Genome wide association study for production traits in canchim breed. P11 
AB.05 - Carmo AS - Genome-wide association analysis of percentage of blastocysts produced in vitro in Nellore bulls: preliminary 
results. P12 
AB.06 - Usman T - Association study of single nucleotide polymorphisms in JAK2 and STAT5B genes with mastitis susceptibility and 
their differential mRNA expression in Chinese Holstein cattle. P13 
AB.07 - Aline SMC - Transcriptome profile in Longissimus dorsi muscle from Nellore steers with extreme GEBV for intramuscular fat 
percentage. P14 
AB.08 - Tizioto PC - Genome scan revealed new pathways related to meat tenderness in Nelore beef cattle. P15 
AB.09  - Cole JB - Genomic evaluation of low-heritability traits: dairy cattle health as a model. P16 
AB.10 - Matvienko M - Biologist-friendly workflow tool for comparing variants between genomes. P17 
AB.11 - Nani JP - Genome Wide Association Study of Somatic Cell Score in Holstein and Holstein x Jersey crossbred cows from 
Argentina. P18 
AB.12 - Lawless N - Simultaneous NGS-based profiling of microRNA and mRNA expression in an in vivo Streptococcus uberis 
challenge model reveals that microRNAs are key amplifiers of monocyte inflammatory response networks and repressors of 
metabolism. P19 
AB.13 - Sartika T - Identification of Avian Influenza Resistance Using 3 Primers Mx Gene at Merawang Chicken from South Sumatera 
Island, Indonesia. P20 
AB.14 - Silva B - Relative gene expression of mineralocorticoid and glucocorticoid receptors in the Longissimus dorsi muscle of 
Nellore cattle. P21 
AB.15 - Moncau CT - Characterization of changes in the protein profile of aged beef. P22 
AB.16 - Badke YM - Accuracy of estimation of genomic breeding values in pigs using low density genotypes and imputation. P23 
AB.17 - Boschiero C - SNPS and INDELS detection in the chicken Myostation gene and its intergenic regions. P24 
AB.18 - Stafuzza NB - Molecular characterization of water buffalo MHC region. P25 
AB.19 - Greghi GF - Canola oil and antioxidants in the diet of feedlot cattle alters SREBP-1c gene expression, a transcriptional factor 
of SCD gene's regulation. P26 
AB.20 - Mokry FB - In the search of the polled locus in a Bos taurus x Bos indicus population. P27 
AB.21 - Faundes PJD - Genomic variability in virulence-associated genes of the pathogen Piscirickettsia salmonis among strains of 
most important commercial locations of Atlantic salmon. P28 
AB.22 - Periasamy K - Single nucleotide polymorphism variation in immune pathway genes and pilot association with resistance to 
gastro-intestinal nematodes in sheep. P29 
AB.23 - Santana MHA - Genome-wide association study for growth of Nellore bulls using high-density panels of SNP. P30 
AB.24 - Al-Atiayt RM - Genetic relations among Aardi, Black Bedouin and Damascus goat breeds. P31 
AB.25 - Zanella R - Unrevealing the Genetic Pathways Involved with Bone Integrity Traits in Poultry. P32 
AB.26 - Chud TCS - Accuracy of genotype imputation in Canchim cattle using FImpute and Beagle software. P33 
AB.27  - Santos CA - Functional genome annotation and candidate genes identification in Litopenaeus vannamei shrimp. P34 
AB.28 - Oliveira PSN - NEUROD1 gene is not associated with feed efficiency in Nellore cattle. P35 
AB.29 - García-Ruiz A - Genetic Relationship of the Mexican and North American Holstein Populations based on Genomic 
Information. P36 
AB.30 - Peñagaricano F - Maternal methyl-donor supplementation before and during the periconceptional period modulates gene 
expression in bovine blastocysts. P37 
AB.31 - Moreira GCM - Identification of mutations in a QTL region on chromosome 3 associated with fatness in chickens . P38 
AB.32 - Godoy TF - Identification of polymorphisms in a QTL region on chicken chromosome 2 associated with muscle deposition. 
P39 
AB.33 - Moura ASAMT - A BLUP animal model used for normalization of reverse transcription qPCR data. P40 
AB.34 - Nascimento GB - Inbreeding effect and genotyping strategies for genomic selection in simulated data. P41 
AB.35 - Azevedo AS -  Evaluation of three techniques for DNA extraction in semen samples from sheep Santa Inês. P42 
AB.36 - de Lima AO - Preliminary studies for identification of SNPs associated with ribeye area in Canchim cattle. P43 
AB.37 - Seno LO - Genotyping strategies for prediction of breeding values in a simulated population of dairy cattle. P44 
AB.38 - Matos MC - Genome-wide association study for age at first calving in Nellore cattle. P45 
AB.39 - Paula MM - DNA methylation levels in the bovine H19DMR and KvDMR1 CpG islands and its shores. P46 
AB.40 - Gonçalves TM - Glutathione pathway could be associated with meat tenderness in Nellore. P47 
AB.41 - Alexandre PA - Impact of different SNP chips in losses by MAF in Nellore cattle genotyping. P48 
AB.42 - Priscila SO - Evaluation of Molecular Markers in the region of Major Histocompatibility Complex class III in Santa Ines sheep. 
P49 
AB.43 - Oliveira-Júnior GA - Evaluation of SNP genotype imputation in Nellore cattle. P50 
AB.44 - Santos DJA - Comparison on genomic predictions for milk, fat and protein yield in Guzerat breed using GBLUP and BayesCp 
methods. P51 
AB.45 - Lemgruber RSP - SOLiD analysis of discus fish transcriptome exposed to PAHs. P52 
AB.46 - Ventura RV - A comparison of clustering methods for genomic selection of multibreed population in beef cattle. P53 
AB.47 - Fagundes DB - Identification of potential genes involved in the lower lip expansion of the Amazon fish tambaqui (Colossoma 
macropomum) exposed to hypoxia. P54 
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AB.48 - Zavarez LB - Association between reproductive traits and genomic inbreeding coefficients estimated from runs of 
homozygosity in Nellore Cattle. P55 
AB.49 - Aguilar MD - Effect of quality control level on the description of the genome. P56 
AB.50 - Nassar MK - Mapping QTL Affecting Polygenic Traits in Chicken Crossbred Population. P57 
AB.51 - Bahbahani HM - How can we use genome-wide SNP genotyping and next generation sequencing to detect signature of 
positive selection in indigenous tropical cattle?. P58 
AB.52 - Borges MM - Characterization of buffalo MHC class IIb markers. P59 
AB.53 - Baes CF - Evaluation of a whole genome sequencing data pipeline. P60 
AB.54 - Bomba L - Transcriptomic analysis of the stress response to weaning in the piglets gut. P61 
AB.55 - Bressan FF - Inducing pluripotency trough cellular reprogramming: induced pluripotent stem cells (iPS) and nuclear transfer 
(cloning) in cattle. P62 
AB.56 - Pérez O'Brien AM - Are Copy Number Variants causal changes for adaptive selection? On the overlap of CNV and VarLD 
Selection Signatures in cattle. P63 
AB.57 - Moreno LZ - Characterization of Leptospira strains isolated in Brazil by pulsed field gel electrophoresis (PFGE) typing and 
comparative genomic analysis. P64 
AB.58 - Bomba L - Comparison of Extended Haplotype Homozygosity (EHH) signals across breeds reveals signatures of selection for 
dairy and beef production. P65 
AB.59 - Moré DD - Genetics mechanisms of resistance and response to tick infestation in Hereford cattle: a global view. P66 
AB.60 - Ramey HR - Detection of selective sweeps in cattle using genome-wide SNP data. P67 
AB.61 - Costa MS - Meta-analysis of two genome-wide scans for birth weight in Nellore cattle replicates the PLAG1 region. P68 
AB.62 - Boison SA - Simulation study on imputing non-genotyped founders using genotyped progeny. P69 
AB.63 - Susanti T - Prolactin gene diversity at the local ducks Indonesia and its relationship with molting naturally. P70 
AB.64 - Santos EC. - Metabolomics for non-invasive evaluation of in vitro produced bovine embryos. P71 
AB.65 - Mohamadnejad F - Detection of single nucleotide polymorphism in promoter region of CYP19 gene in Iranian Taleshi cattle. 
P72 
AB.66 - Sun J - Evidence of bta-miRn12 regulation of muscle specific genes in Qichuan cattle. P73 
AB.67 - Zhou X - Reactomes of Porcine Alveolar Macrophages Infected with Porcine Reproductive and Respiratory Syndrome Virus. 
P74 
AB.68 - Utsunomiya ATH - Genome wide association study to detect chromosomal regions related to milk, fat and protein yield in 
Gir breed. P75 
AB.69 - Soudre A - Increasing Milk Production In Smallholder Farms In Burkina Faso. P76 
AB.70 - Ito PKRK - Replication of selective sweeps in the Nellore genome by using independent samples and different 
methodologies. P77 
AB.71 - Getachew T - Admixture of local Ethiopian sheep breeds and Awassi from SNP markers for designing crossbreeding schemes. 
P78 
AB.72 - Utsunomiya YT - Evidence of common signatures of selection in the genomes of West African cattle and the Yoruba human 
population. P79 
AB.73 - Carignano HA - Identification of Bovine genomic regions potentially responsible for resistance to widespread Bovine 
Leukaemia Virus infections in Dairy cattle. P80 
AB.74 - Aloson RV - Bovine embryo genotyping on a high-throughput SNP platform. P81 
AB.75 - Hoff J - Identifying Polymorphisms Underlying QTLs in Bos taurus using GWAS and Whole Genome Sequence Data. P82 
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AB.01 

A network landscape from CNVs to Nellore cattle beef tenderness 

 

Vinicius H. Silva; ESALQ/USP 

Poliana F. Giachetto; EMBRAPA Informática Agropecuária 

Polyana C. Tizioto; UFSCar 

Tássia M. Gonçalves; ESALQ/USP 

Luciana C.A. Regitano; EMBRAPA Pecuária Sudeste 

Luiz L. Coutinho; ESALQ/USP 

 Corresponding author e-mail:  viniciushs@usp.br 

 

Abstract: 

Nellore (Bos taurus indicus) is a breed of great importance to beef production in Brazil. The systematic 

study of Nellore's genome can contribute to a better understanding physiology of interest traits. One 

important trait to beef cattle is beef tenderness. It is already known that when compared with Bos taurus 

taurus animals, Bos taurus indicus have less tenderness in general. Identifying polymorphisms associated 

to tenderness seems to be a good way to mitigate this problem. There are several types of 

polymorphisms in genome, and one that has been receiving increasing attention is Copy Number 

Variation (CNV). CNVs are structural variations in genome, which are represented by deletions, 

duplications, and translocations inter or intra-chromosomal, comprising segments larger than one kb. 

This work aims to perform a couple of in silico network analysis from CNVs standpoint, shedding light to 

possible metabolic connections to tenderness. It was used 671 Nellore males to infer CNVs, through SNP-

chip (Illumina Bovine HD Beadchip®, containing approximately 770 thousand SNPs) and PennCNV 

software methodology. CNV regions (CNVRs) were inferred by CNVRuler (recurrence 0.1). The data was 

crossed with quantitative trait loci (QTL, Animal QTLdb), genes (BioMart - Ensembl), metabolic pathways 

(Reactome), RNA-seq (previously RNA-seq analysis of some animals of our population, which established 

some significant transcription loci to beef tenderness (STL)) and SNP-GWAS (Prior GWAS analysis, of our 

population, which identified SNPs that explain the greatest proportion of additive genetic variance: 

highest V values), i.e, SNPs most associated to beef tenderness trait (24 hours, 7 and 14 days after 

slaughter). Phenotypes, in our population, were measured by Warner-Bratzler shear force (WBSF) 

method. The largest two hundred V values found in SNP-GWAS analysis were inspected to find which 

were inside CNVRs. After PennCNV-CNVRuler analysis, a total of 2,543 CNVRs were found. From these, 

116 CNVR overlapped with 9 different tenderness score QTLs (trait_ID=1030) from the Animal QTLdb, 

most of them located on chromosome 5. The 2,543 CNVRs hold 1,985 genes, and 120 were linked with 

some known metabolic pathway from Reactome database. Interestingly, some genes were related to 

muscle contraction pathway (like Troponin T and Myosin-1). Two CNVR overlapped with STLs. For CNVR 

SNP-GWAS cross, in first measurement at 24 hours after slaughter, 5 CNVRs keeping 6 SNPs were found 

(50% in chromosome 5), for the 7 days 4 CNVRs on 8 SNPs (62,5% in chromosome 16) and for the 14 days 

measurements 3 CNVRs on 8 SNPs (87,5% in chromosome 6). This study indicates that CNVRs could help 

explain some of the variation observed in meat tenderness to Nellore cattle. However, this regions need 

to be validated by other methods before they can be used in breeding programs. Moreover, the 

integration of different analysis approaches will allow a better understanding of a given phenotype as a 

whole. 
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AB.02 

Best practices for genotyping analysis of plant and animal genomes with Affymetrix'Axiom® 

Arrays 

 

Ali Pirani; Affymetrix Inc., Santa Clara 

Hong Gao; Affymetrix Inc., Santa Clara 

Laurent Bellon; Affymetrix Inc., Santa Clara 

Teresa A. Webster; Affymetrix Inc., Santa Clara 

Thabata A R Caruzo; Affymetrix Brasil, São Paulo 

Corresponding author e-mail:  thabata_caruzo@affymetrix.com 

 

Abstract: 

Background: Large-scale multiplexed SNP genotyping has been made possible by the ongoing 

development of high-density DNA oligonucleo tide arrays coupled with new molecular biology assays. The 

data analysis processing of these arrays requires automated methods and workflows and thus Axiom® 

genotyping best practices has been developed and applied to the human genome. Plant and animal 

genomes however present additional challenges due to the complex organization of polyploid genomes, 

high levels of species-specific nucleotide and structural diversity, and the use of relatively novel 

sequencing-derived content that has not been previously validated with independent genotyping 

methods. Objetive: We describe the Axiom® data analysis workflow that combines the best practices for 

human genotyping with new steps and software that are specifically targeted to the complexities 

associated with plant and animal genotyping. Results: Genotyping calls are produced for humans, plants, 

and animal genomes with AxiomGT1, which is an automated clustering algorithm used in Axiom® 

Genotyping ConsoleT Software that features adaptive, dynamic clustering. Following genotyping, 

"SNPolisherT", a newly developed R package for Axiom® Genotyping Arrays, uses AxiomGT1 output to (1) 

produce SNP Quality Control (QC) metrics; (2) divide markers into six classes that are relevant to the 

genomic complexities of plants and animals; (3) provide cluster Polymorphic high-resolution 

Monomorphic high-resolution Off-target variant visualization; and (4) execute "Off-target variant (OTV) 

genotyping". Conclusions: In summary, this workflow returns the maximum number of high-quality 

genotype calls along with automatic division of polymorphic, high-resolution markers from those markers 

that can benefit from further examination based on knowledge of the genetics of the sample under 

study. 
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AB.03 

Genome-Wide Association Study in Nellore cattle for quantitative and qualitative characteristics 

of carcass and meat 

 

Anirene Galvão Tavares Pereira; Esalq/USP 

Yuri Tani Utsunomiya; FCAV/UNESP 

Marina de Nadai Bonin; FZEA/USP 

Fernanda Marcondes de Rezende; Universidade Federal de Uberlândia 

José Bento Sterman Ferraz; FZEA/USP 

José Fernando Garcia; FMVA/UNESP 

Carmen Josefina Contreras Castillo; Esalq/USP 

Corresponding author e-mail:  anirene_eng.alimentos@hotmail.com 

 

Abstract: 

Introduction: The cattle industry is one of the main highlights of Brazilian agribusiness on the world stage, 

but the large territory generates products with varying quality, from prime cuts up meat less valued. With 

the advent of the Human Genome Project and characterization of common forms of variation along the 

genome, began to generate molecular tools able to identify and characterize single-site polymorphisms 

(SNP). Thus, it is possible to identify predictors of quality and understanding at the molecular biology of 

muscle, this knowledge has implications in improving the quantitative and qualitative characteristics of 

meat, mapping genes that influence the expression of traits of economic importance, statistical 

associations hundreds of genomic loci and complex characteristics, increasing the understanding of 

important molecular pathways and biological. Objective Linking qualitative and quantitative 

characteristics of carcass and meat of Nellore with SNP markers; Identify on the spot genes in the regions 

that show association with socioeconomic characteristics, or propose and validate biochemical and 

physiological mechanisms that explain the involvement of genes on phenotypes evaluated. Methods 

Were measured quantitative and qualitative characteristics related to meat quality of 400 Nellore cattle, 

which were created on pasture until 18 months of age and then confined and divided into homogeneous 

batches until they live weight of 550 kg to slaughter. pH measurements, loin eye area and fat thickness 

were obtained between the 12th and 13th ribs on the left side of the animal. Evaluations of purge loss, 

cooking loss and shear force were obtained from steaks longissimus dorsi muscle taken from 10th, 11th 

and 12th ribs and submitted, respectively, to three different aging times (7, 14 and 21 days). In 

subsequent step will be the meat samples genotyped with the Illumina ® test BovineHD Genotyping 

BeadChip (786,798 markers). The genotypes obtained undergo quality control to be performed so as 

analyzes; stratification genetic, testing genome association and functional enrichment. In order to 

validate the study will be the sequencing of candidate regions, possibly associated with the target 

characteristics. Results Expected to find association between the set of phenotypes (pH, loin eye area, fat 

thickness, purge loss, cooking loss and shear force) and genotypic information obtained from the SNP 

markers, identifying genes related to the metabolic pathways that affect these characteristics. Conclusion 

In today's context of meat production in the country, the lack of standardization of quality characteristics 

as fat thickness and softness, and the burden and time spent on collecting and evaluating large number of 

phenotypes, is the importance of generating knowledge about the mechanisms involved in the 

manifestation of qualitative and quantitative characteristics related to carcass and meat of Nellore cattle. 
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Genome wide association study for production traits in canchim breed 

 

Gustavo G. Santiago; UFMS 

Fabiane Siqueira; Embrapa Gado de Corte 

Luciana C. A. Regitano; Embrapa Pecuária Sudeste 

Fernando F. Cardoso; Embrapa Pecuária Sul 

Maury D. S. Júnior; ABCCAN/Geneplus 

José F. Garcia; UNESP 

 Anna B. R. Ferreira; Embrapa Gado de Corte 

 Isabella M. Z. Blecha; UEMS 

Roberto A. A. T. Júnior; Embrapa Gado de Corte 

Corresponding author e-mail:  gustavo_garciasantiago@hotmail.com 

 

Abstract: 

The Canchim breed was developed with the objective to unite zebu's rusticity and adaptability to 

reproductive efficiency, meat quality and economic yield of european cattle. The main traits of Canchim 

are: precocity in weight gain, at sexual maturity, muscling and high carcass yield. Know the molecular 

basis of phenotypic variation can increase the understanding of the metabolic and genetic control of 

economically important traits. The large scale use of molecular information in the genetic improvement 

of cattle it became possible following the development of genotyping platforms single nucleotide 

polymorphism’s (SNPs) covering all genome. In this context, statistical and bioinformatics tools show that 

genome wide association studies (GWAS) allow the identification of SNPs that are in linkage 

disequilibrium with chromosomal regions controlling phenotypes. Therefore, the discovery of genetic 

markers associated with production traits allow the inclusion of this information in genetic evaluations, 

resulting in more accurate predictions. The objective is to identify genomic regions, candidate genes and 

metabolic ways associated with production traits in Canchim breed through genome wide association 

study using the Illumina® BovineSNP50 BeadChip. Phenotypic data have been collected from 500 animals 

in tests of performance evaluation, performed in feedlot, in 2011 and 2012. The animals were ranked 

according to important traits for the production and meat quality such as weight gain, final weight, 

slaughter conformation, rib eye area, marbling and fat thickness. With around eight months of age, the 

animals were confined, presenting an average initial weight of 230 kg, staying for a total period of 154 

days, being 42 days for adaptation and 112 days for evaluation of average daily weight gain. Blood 

samples were collected for genomic DNA extraction and subsequent genotyping with the Illumina® 

BovineSNP50 BeadChip. Thereafter, genotypes will pass through stages of quality control, verification of 

population substructure, statistical association and confirmation through analysis of functional 

enrichment. Is expected identify chromosomal regions and metabolic ways that are associated with 

phenotypic characteristics measured. Furthermore, selecting the most informative SNPs aiming at the 

development of a low density panel's markers to be used for selection of superior animals. The 

identification of chromosomal regions influencing economically important traits in beef cattle will allow 

the inclusion of molecular markers in genetic evaluation utilized in animal breeding programs. Moreover, 

this information will contribute to the understanding of biological mechanisms and the genetic 

architecture of the trait, As such how many genes are involved in its expression, the effect of each gene 

and the interaction between them in the phenotypic manifestation. 
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Abstract: 
There is a notable variation in bull’s fertility at in vitro fertilization (IVF) and embryo production, making it 
difficult to predict the percentage of blastocysts produced and causing a negative impact to the success 
of this biotechnology. The combined information from laboratory routines and modern genomic 
screening tools may help detecting chromosome regions associated with high fertility bulls for in vitro 
procedures. A genome-wide association analysis of percentage of blastocysts produced in vitro in Nellore 
bulls was conducted using data collected from daily routines from five different IVF laboratories in Brazil. 
The SNP (Single Nucleotide Polymorphism) profiles of 87 Nellore bulls were determined using a high 
density SNP chip (Illumina® BovineHD BeadChip assay). Genotype calling was based on a GenCall Score > 
0.7 and initial data cleanup was performed in order to remove poorly performing and non autosomal 
probes from the analysis, considering as criteria for SNP or samples exclusion: minor allele frequencies < 
0.02, call rates < 0.98, correlated SNP with r² > 0.995, significant deviations from Hardy-Weinberg 
equilibrium (HWE) with p < 1x10

-5
 and samples with call rate < 0.90. The GRAMMAR method was used to 

test the phenotype / genotype association. Candidate SNPs were chosen based on the 0.1th percentile of 
P-values, and their genomic coordinates were used to identify overlaps with quantitative trait loci (QTLs) 
previously described on the public genomic database Cattle QTLdb. The preliminary results showed that 
the candidate SNPs present concordance with several QTLs associated with reproductive traits, including 
Conception Rate (#3440), Ovulation Rate (#1416), Percentage live sperm after thawing (#9919 and 
#9918), Percentage sperm with abnormal cytoplasmic droplet (#9921), and Sperm motility (#9920 and 
#9927). These preliminary results indicate that the same putative genomic regions associated with 
blastocyst production may control other important reproductive traits. 
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Abstract: 

Introduction: The cytokine activated JAK-STAT pathway plays key role in mediating the immune responses 

and any disturbance in this inflammatory signaling pathway can result in various immune disorders. These 

genes are known as important candidates in various inflammatory conditions in different species; 

therefore, we hypothesized that polymorphic differences in JAK-STAT pathway might account for differe 

nces in mastitis susceptibility in dairy cattle. Objective: The present study was designed to analyze the 

association of SNPs in JAK2 and STAT5B on serum cytokines, production and mastitis traits in Chinese 

Holstein cattle, and do develop genetic markers for selection of cows against mastitis development. 

Methods: A total of 403 blood and milk samples were collected from lactating Chinese Holstein cattle for 

isolation of DNA, mRNA and daily herd improvement (DHI) data to use in association and gene expression 

analysis. DNA pool was constructed from 30 samples to sequencing for SNP identification. Fixed effect 

model was used by general linear model (GLM) procedure of SAS 9.1 program considering the effects of 

SNPs, herd, parity, season and year of birth on the desired traits. Results: All the three SNPs were highly 

polymorphic and the genotypic frequencies of these SNPs in the population were in Hardy-Weinberg 

Equilibrium (HWE) (P>0.05). The SNP1 in JAK2 was significantly (P<0.05) associated with somatic cell 

count (SCC) and somatic cell score (SCS), and the SNP2 in STAT5B was significantly (P<0.05) associated 

with SCC, SCS and interleukin-4 (IL-4). The additive effect of SNP1 was significant on SCS, whereas, the 

dominant effect of SNP2 was significant on SCS and IL-4, and the additive effect was significant on SCC. 

The combination of SNP1 and SNP2 showed significant effect on SCC and SCS and the lowest SCC was 

indicated by combination genotype AAAG. The mRNA expression analysis revealed that AA genotype of 

SNP1 significantly associated with higher SCC depicted higher expression level and was significantly 

(P<0.05) different with AG and GG genotype. Whereas, in SNP2 the AA genotype significantly associated 

with lower SCC, SCS and IL-4 showed highe r expression of mRNA and showed significant differences with 

AG and GG genotypes. Conclusions: The results imply that JAK2 and STAT5B genes can be considered 

useful candidate genes and the identified polymorphisms could be used as strong genetic markers to 

select Chinese Holsteins cows for genetic resistance against mastitis. Key words: JAK-STAT pathway, 

association study, SNPs, mRNA expression # These authors contributed equally to this work. 
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Abstract: 

Introduction: Next generation sequencing (NGS) technology provides a platform via which to thoroughly 

characterize the transcriptome. It has been shown to have a greater accuracy in the determination of 

gene expression levels and the identification of differentialy expressed genes or transcripts as compared 

to other techniques. The deposition of intramuscular fat (IMF) is controlled by several genes, which 

participate directly, or indirectly in adipogenesis and fat metabolism. Intramuscular fat quantity is an 

important economic phenotype, which influences the sensorial and nutritional value of beef. Previous 

research has documented that muscle and fat tissues from Bos indicus cattle develop in a different 

manner than Bos taurus breeds. Objectives: The goal of this study was to identify differentially expressed 

(DE) genes in the Longissimus dorsi (LD) muscle in steers of the Nellore breed that exhibit extreme 

genomic estimated breeding value (GEBV) for (IMF). This should lead to the identification of pathways 

that control IMF. Methods: Genomic Best Linear Unbiased Prediction (GBLUP) was used to rank 310 

animals based on genomic estimated breeding values (GEBVs) for IMF, using ASREML software (Gilmour 

et al., 2006). Seven animals with high (H) and seven with low (L) GEBV were used for RNA sequencing. The 

DESeq software (Anders and Huber, 2010) was used to identify DE genes. Read count data was filtered as 

follows: i) genes with zero count were removed (unexpressed); ii) genes with less than 1 read per sample 

on average were removed (very lowly expressed); iii) genes that were not present in at least three 

samples were removed (rarely expressed). After filtering, a total of 16,102 genes were analyzed for 

differential expression using the "nbinomTest" function of DESeq to fit a negative binomial distribution of 

the expression level. The Benjamini-Hochberg procedure was used to control false discovery rate (FDR) at 

10%. The Database for Annotation, Visualization and Integrated Discovery (DAVID) v6.7 to ol (Huang et 

al., 2009) was used to detect pathway level changes in gene expression. While pathway enrichment 

analysis was performed using Pathway Studio (Ariande Genomics, MD)(Nikitin et al., 2003), which is 

based on literature databases. Results: A total of 77 DE genes were identified between H and L groups. 

Pathway analysis from Pathway Studio software revealed four major gene networks related to lipid 

metabolism: oxidized low density lipoprotein (LDL), retinoic acid, reactive oxygen species (ROS) and non-

oxidative (NO) pathways. Conclusions: The RNA-Seq data obtained in this study allowed the identification 

of genes differentially expressed between animals with high and low GEBV for intramuscular fat 

deposition. In addition, based on this data important pathways involved with lipid metabolism were built 

and revealed. 
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Abstract: 

Meat quality traits are economically important because they impact consumers' acceptance which, in 

turn, influences the demand for beef. Several quantitative trait loci (QTLs) related to meat quality have 

been identified in U.S. taurine beef cattle breeds. However before genetic information can be efficiently 

used within breeding programs, breed-specific studies are essential to accurately describe the 

marker/QTL associations and phase relationships for important production traits in each population. A 

genome wide-association study (GWAS) for Warner-Bratzler shear force (WBSF) measured at different 

times of meat aging was conducted using genotype data from the Illumina BovineHD BeadChip to identify 

QTLs in Nelore cattle (n=442). A Bayesian analysis using GenSel software was performed to estimate the 

additive genetic variances associated with SNP markers. The genomic regions which explained the 

greatest additive genetic varia nces in phenotypes were examined for candidate genes using the NCBI 

Map Viewer. The enriched annotation and pathways in which genes within these QTL regions are involved 

were evaluated using DAVID software. We found that WBSF was primarily influenced by QTLs of small 

effect and did not find associations of large effects previously attributed to CAPN1 and CAST in taurine 

cattle. Although we found significantly associated SNPs in CAPN1, CAPN2, CAPN5 and CAST, they had 

smaller effects than other QTL candidate regions found on chromosomes 5, 7, 11 and 16. The difference 

between genes and pathways identified in this Nelore study and those previously reported for taurine 

breeds could reflect differences in metabolism, the selection history of Zebu cattle, allele frequencies or 

extent of linkage disequilibrium between taurine and indicine breeds. Functional clusters related to 

potassium and calcium ion transport as well as metal binding were found to be enriched in our analyses. 

These mechanisms may have a significant role in the development of meat tenderization in Nelore cattle. 

Potassium is necessary for muscle contraction and nerve impulses and also contributes to cellular fluid 

balance. Further, the calpain system is highly sensitive to fluctuating calcium ion levels, indicating that 

calcium channel activity could generally influence postmortem tenderization. These findings help to 

better understand the mechanisms of meat tenderization in Nelore beef cattle. 



p16  | 5th Symposium on Animal Functional Genomics - ISAFG 2013 

 

September 9 - 11 , 2013, Guarujá-SP, Brazil.  

AB.09  

Genomic evaluation of low-heritability traits: dairy cattle health as a model 

 

John B. Cole; Animal Improvement Programs Laboratory, Agricultural Research Service, USDA, Beltsville, MD 20705-2350, USA 

Kristen L. Parker Gaddis; Department of Animal Science, College of Agriculture and Life Sciences North Carolina State University, 

Raleigh, NC 27695-7621, USA 

Francesco Tiezzi; Department of Animal Science, College of Agriculture and Life Sciences North Carolina State University, Raleigh, NC 

27695-7621, USA 

Christian Maltecca; Department of Animal Science, College of Agriculture and Life Sciences North Carolina State University, Raleigh, 

NC 27695-7621, USA 

Corresponding author e-mail:  john.cole@ars.usda.gov 

 

Abstract: 

Genetic selection has been very successful when applied to traits of moderate to high heritability, but 

progress has been slow for traits with low heritabilities. The problem is further compounded when novel 

traits are considered because the extensive data needed to calculate high-reliability predicted 

transmitting abilities generally are not available. There is substantial international interest in the use of 

phenotypes for specific health disorders of dairy cattle for genetic improvement. In the US, there is no 

mandated recording system for such data, but producer-recorded health event data frequently are 

stored in on-farm computers. Such data have been shown to represent a credible source of information 

when compared to the epidemiological literature, with calculated incidence rates ranging from 1.4% for 

resp iratory problems to 12.3% for mastitis. In this study, producer-recorded health event data collected 

from on-farm computer systems were used to estimate variance components and compute predicted 

transmitting abilities (PTA) for several health traits using only pedigree and phenotypic information, as 

well as a combination of pedigree, phenotypic, and genomic data using a single-step approach. The 

single-step method was used to incorporate genomic data in a multiple-trait analysis. A multiple-trait 

threshold liability analysis was performed for seven traits using a sire model. The health traits analyzed in 

this study were cystic ovaries, displaced abomasum, ketosis, lameness, mastitis, metritis, and retained 

placenta. Parity and year-season were included as fixed effects, and herd-year and sire were included as 

random effects. Following data quality edits, the first-parity dataset included 134,226 records from 

12,893 sires and 13,534 maternal grandsires (MGS), and the later -parity dataset had 174,069 total 

records from parities two through five for 100,635 cows from 11,481 sires and 11,716 MGS. Heritability 

estimates calculated from the multiple-trait model ranged from 0.02 (SD = 0.005) for lameness to 0.22 

(SD = 0.03) for displaced abomasum and retained placenta. A significant genetic correlation was found 

between displaced abomasum and ketosis (0.66), as well as between retained placenta and metritis 

(0.56). The single-step genomic analysis produced heritability estimates that ranged from 0.02 (SD = 

0.005) for lameness to 0.36 (SD = 0.08) for retained placenta, as well as comparable genetic correlations. 

Sire reliabilities increased on average by approximately 12 percentage points when genomic data were 

included. Based on these results, genetic selection for health traits using producer-recorded data is 

feasible, and the use of genomic data substantially improves reliabilities. 
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Abstract: 

Introduction: Discovering trait-specific variants using comparative analysis is a useful approach in 

breeding research. However, designing and implementing the accurate, fast, and automatic workflows for 

this approach typically requires advanced bioinformatics skills. Objective: In this work we present an 

automatic and easy-to-use workflow creation tool that allows for mapping and comparing variants 

between different species or genotypes. Methods: As the test dataset for this work, we used the three 

bovine exomes published by Cosart et al. (2011): B. taurus, B. indicus, and Bison bison available 

at http://www.ebi.ac.uk/ena/data/view/SRP007095. Gene Ontologies slim B. taurus gene association file 

was created using QuickGO. The analyses were performed using CLC Genomics Workbench v. 6.0. The 

workflow consisted of the following steps: .Mapping the sequencing reads from each of the three cattle 

species (zebu, taurine, and bison) separately to the reference genome, B. taurus (version UMD3.1) .SNV 

calling using the Probabilistic Variant Caller .Filtering for variants present in known (annotated) transcripts 

and genes .Filtering for variants found in zebu mapping only .Annotation of variants with amino acid 

changes .Gene Ontologies term enrichment analysis (a hypergeometric test) for genes having non-

synonymous SNVs in zebu only Results: Mapping of all ~30 million reads from each of the cattle species to 

the 2.6 Gb B. taurus genome took 17 minutes on a computer with 64 GB RAM and 16 processors (CLC 

Genomics Machine). Variant calling for these mappings took one hour and ten minutes. From the 19,564 

single nucleotide variations identified in zebu, bison, and taurine, 2,685 variations were identified to be 

present in zebu only. 663 variations were found to be non-synonymous variations. The gene ontologies 

enrichment analysis of all genes overlapping with these variations showed that the primary affected 

pathways were involved in the immune and defense responses. Considering only the genes with non-

synonymous variations, the immune response was ranked at the top for significance. By comparing data 

from taurine, bison, and zebu, we identified 132 zebu-specific variants in the immune response-related 

genes. Conclusions: Our analysis results match the previous findings showing that zebu responds 

differently to some infections and also has a better innate immune response compared to the taurine and 

bison species (Freeman et al. 2008). The identified SNPs, deletions, and insertions can be used as new 

breeding markers in agricultural research projects. The workflow tool in CLC Genomics Workbench 

facilitates fast and easy analysis, visualization, and reporting of variants associated with the specific 

phenotypes. 

  

http://www.ebi.ac.uk/ena/data/view/SRP007095


p18  | 5th Symposium on Animal Functional Genomics - ISAFG 2013 

 

September 9 - 11 , 2013, Guarujá-SP, Brazil.  

AB.11 

Genome Wide Association Study of Somatic Cell Score in Holstein and Holstein x Jersey 

crossbred cows from Argentina 

 

Juan P Nani; INTA EEA Rafaela 

Ariel F Amadío; CONICET  

Mario A Poli; IGEAF INTA  

Agustina Raschia; IGEAF INTA  

Maria J Beribe; IGEAF INTA  

Hugo Carignano; IGEAF INTA  

Luis F Calvinho; INTA EEA Rafaela 

Corresponding author e-mail: nani.juan@inta.gob.ar 

 

Abstract: 

Introduction: Mastitis is the most common disease of dairy cattl e, causing high economic loses. Somatic 

cell count (SCC) is an indirect method of diagnosis, positively correlated with the inflammatory response 

of the mammary gland and closely associated with udder health. For monitoring udder health and 

performing genetic evaluations the SCC is commonly log-transformed to somatic cell score (SCS). 

Genome-Wide Association Study (GWAS) is an efficient way to evaluate genetic variants throughout the 

genome in order to identify positional candidate genes for traits. Objetive: The aim of this work was to 

evaluate different parameters calculated from the lactation SCS in order to identify associated SNPs in a 

GWAS. Methods: Phenotypic data consisted of 3,530 SCC records from 534 Holstein and Holstein X Jersey 

crosses, daughters from 22 bulls from 14 commercial dairy farms located in the Central Dairy Area of 

Argentina. Genotyping was carried out using BovineSNP50v2 (Illumina). Quality control was performed on 

the genotypic data. After filtering by call rate (individuals and SNPs), allele frequency and Hardy-Weinberg 

equilibrium, genotypic data consisted of 39,255 SNPs. Using trios 2563 mendelian errors were detected 

and set to missing genotypes in order to impute them with BEAGLE software. Four different variables 

were calculated from the SCS per lactation: the arithmetic mean of lactation controls (AM), the geometric 

mean (GM), the maximum value (MAX) and the arithmetic mean of the top 3 values (TOP3). The 4 

variables were evaluated with two different animal models using WOMBAT program. Associations 

between each individual SNP and the corrected phenotype were estimated using PLINK prog ram. To 

account for the risk of false positives, a false discovery rate threshold of 0.20 was set. Results: The 

analyses showed that AM and GM have a strong correlation between them (0.90) and also TOP3 and MAX 

(0.83). AM and GM were significantly associated (p<0.00003) with two SNPs on Bos taurus autosome 

(BTA) 1 and BTA5. MAX and TOP3 were significantly associated with four SNPs, three on BTA10 and one 

on BTA26. These associations found confirm that SCS is a trait controlled by multiple loci distributed 

across the genome, each with a relatively small effect. Conclusions: The results of this study also 

contributed to the identification of regions and pathways that should be considered for further research 

aimed to achieve a better understanding of the genetic mechanisms underlying udder health and mastitis 

resistance in Holstein and Jersey crosses systems in Argentina 
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Abstract: 

Bovine mastitis is an inflammation-driven disease of the bovine mammary gland that costs the global 

dairy industry several billion dollars per annum. Because disease susceptibility is a multi-factorial complex 

phenotype, a multi-omic integrative biology approach is required to dissect the multilayered molecular 

networks involved. Here, we report such an approach, using next generation sequencing combined with 

advanced network and pathway biology methods to simultaneously profile mRNA and miRNA expression 

at multiple time-points (0, 12, 24, 36 and 48h) in both milk and blood FACS isolated CD14+ monocytes 

from Holstein Friesians infected in vivo with Streptococcus uberis. The course of the infection was 

monitored through bacterial counts, somatic cell count (S CC) and several other parameters. Hierarchical 

Clustering of the normalised mRNAseq data (> 4 billion reads) from milk isolated monocytes (MIM) 

revealed that the control and infected animals clearly separated at 36 and 48hpi. In MIMs, 2,056 and 

1,721 genes were up- and down-regulated, respectively, at a minimum of one of the time-points 

following S. uberis infection. In blood isolated monocytes (BIMs), however, we also observed a subtle but 

significant response to infection. 83 genes were up-regulated in BIMs by 48hpi. Pathway analysis revealed 

that up-regulated genes in MIMs were significantly enriched for roles in inflammatory and other innate 

immune pathways (e.g. TLR, NLR and RIG-I signalling), while down-regulated genes were significantly 

associated with metabolic pathways. InnateDB network analysis of differentially expressed (DE) genes 

revealed that contextual hubs were highly enriched for roles in innate immunity (FDR < 1.16x10
-12

). The 

majority of the top 20 contextua l hubs were well known transcriptional regulators of innate immunity 

(e.g. CREBBP, EP300, IRF1, IRF9, JUN, NFKB1, REL, RELA, STAT1, STAT3). Genes up-regulated in BIMs 

showed a significant association with interferon and chemokine signalling. Twenty-six miRNAs were DE in 

response to infection in milk monocytes, with 4 miRNAs found to be DE in BIMs. Simultaneous profiling of 

miRNA and mRNA expression enabled us to computationally correlate expression of miRNAs with their 

potential mRNA targets. Pathway analysis revealed that predicted targets of down-regulated miRNAs 

were highly enriched for roles in innate immunity (FDR < 3.4x10
-8

) in particular TLR signalling, while up-

regulated miRNAs preferentially targeted genes involved in metabolism. We conclude that during S. 

uberis infection miRNAs are key amplifiers of monocyte inflammatory response networks and repressors 

of metabolism. 
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Abstract: 

The avian influenza cases in Indonesia have spread almost all over the provinces and cause death in 

humans. Therefore, the Indonesian government tried to manage poultry farm, particularly local chicken in 

traditional rearing system to be good management system. Nationally, eradicate of the virus has been 

done by vaccination and biosecurity handling, while the host (chicken) has to be genetically identified. O 

ne of them is the Mx gene could be used as a genetic marker for AI resistance. The amino acid Asn (allele 

A) at position 631 was specific to positive antiviral Mx/resistant, while that of Ser (allele G) was specific to 

negative Mx/suceptible. Previous research of Maeda (2005) by taking blood of native chicken samples in 

Asian countries, indicates that the native chicken gene are resistance and sensitive genetically to avian 

influenza. In Indonesia found as much as 63% are resistant to avian influenza and 37% susceptible by the 

number of 330 samples. Therefore, it was necessarily to identify and select the resistant gene of avian 

influenza of local chickens from South Sumatera Island- Indonesia, to be further developed as local 

chicken breed which resistant to avian Influenza. Marker Assisted Selection (MAS) method was used in 

this research to accelerate the selection process, since the disease resistance has low heritability value. 

Polymerase Chain Reaction-Restriction Fragment Length Polymorphism (PCR-RFLP) technique used to 

select the genotype of Mx++, Mx+- and Mx-- that corresponded to the positive antiviral activity (Mx++), 

or those which have could positive or negative activity (Mx+-) and negatively antiviral activity (Mx--). A 

total of 100 Merawang chickens have taken of blood samples. Their DNAs were extracted from blood 

using DNA kit extraction. In all samples have been carried out by PCR using three pairs of primers and 

Identification to determine the genotype Mx++, Mx+- and Mx-- has been done using three restriction 

enzyme RsaI, SspI and HpaI. Frequency of Mx Gene allele and genotype were calculated. The result 

showed that the Mx gene fragments cut by RsaI, SspI and HpaI resulted in genotype frequency of Mx++ 

(resistant AI) were 38, 0 and 23%, Mx+- (resistant and sensitive AI) were 62, 97 and 77% and Mx--

(sensitive AI) were 0, 3 and 0% respectively. The allele frequency of Mx+ cut by RsaI, SspI and HpaI 

resulted 52, 48 and 62%, while the Mx- allele were 48, 52 and 38%. The average value of heterozigosity of 

Merawang chicken was 49%. Based on calculation of chi square value, the use of different primer and 

restriction enzyme to analyse Mx gene statistically didn't show any differences (P>0.05). 
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Abstract: 

Introduction: When an animal is stressed a number of physiological responses is triggered by the 

activation of the hypothalamic-pituitary-adrenal (HPA) axis, which controls the synthesis and release of 

glucocorticoid hormones. Cortisol, the main glucocorticoid hormone in cattle, has its action mediated by 

intracellular corticosteroid receptors, the mineralocorticoid receptor (MR) and glucocorticoid receptor 

(GR). The MR has a high affinity for cortisol, playing a key role in circadian fluctuations of this hormone. 

Meanwhile, GR has a lower affinity for this hormone, being more important in regulating the stress 

response when cortisol levels are increased. Objective: Evaluate the gene expression of MR and GR 

receptors among animals with different genotypes for SNPs in MR and GR. Methods: 130 Nellore were 

used, raised on pasture and feedlot for the period of 2009 to 2011. The animals were slaughtered at 24 

months old and 508 kg, on average. Animal genotype determination for three markers related to the MR 

(MR1_1, and MR1_2 MR1_3) and two related to GR (GR2_1 and GR2_2) was performed by RT-PCR 

utilizing ABI Prism® 7500 equipment (Applied Biosystems). At slaughter, samples of 1g of muscle were 

stored at -80°C for RNA extraction by ImProm-IITM Reverse Transcription System kit (Promega). The 

target genes evaluated were NR3C1 (Gene ID: 281946) for GR and NR3C2 (Gene ID: 537614) for MR. The 

reference genes were EEF1 (Gene ID: 520875) and RPL19 (Gene ID: 510615). For gene expression were 

used the Lightcycler® 480 SYBR Green I Master kit (Roche) with the Lightcycler® 480 equipment (Roche). 

The relative gene expressions were evaluated using the SAS program, considering a statistical model that 

included the fixed effect of genotypes for each marker over the ran dom residual effect, and a reduced 

model just contemplating gene expression compared to the genotypes. Results: The statistics associated 

with the amplification results of target genes were based on values of Cycle threshold (Ct). Target genes 

showed Ct average and standard deviation of 23,62 and 2,94 for the GR, and 25,69 and 2,06 for MR, 

respectively. The results of relative gene expression considering the different genotypes for GR and MR 

gene markers demonstrated that only the marker MR1_3 showed significant difference in gene 

expression between genotypes. It has been demonstrated that animals with GA genotype had 57.27% 

plus transcripts when compared to the GG animals. Additionally, in the evaluation with the reduced 

model, marker MR1_3 showed significantly altered gene expression. (P<0,07). Conclusions: The 

genotypes for marker MR1_3 altered transcription rates of the mineralocorticoid receptor NR3C2, 

indicating possible implications for carriers of this polymorphism in the stress response. 
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Abstract: 

Introduction The conversion of muscle to meat is a complex process. Several factors can influence the 

structure and integrity of the muscle, such as genetics, physiology, biochemistry, nutrition and health. 

This process becomes even more complex in relation to meat quality characteristics, where the post-

mortem effects, as ageing can influence the protein profile of the final product. Objective Evaluate the 

changes that occur in bovine muscle proteins during the ageing time (one, seven and 14 days) by 

proteome analysis. Methods Seventeen bull Nellore cattle were raised on pasture and feedlot. 

Longissmus dorsi samples were collected between the 10th and 12th rib, vacuum packaged and aged for 

one, seven and 14 days. Tenderness was measured by shear force. For proteomic analysis, the animals 

were separated into six composite samples (pools) within each ageing time. The detection and 

quantification of the spots was made in the software Image Master 2D Platinum (GE Healthcare). Dates 

were analyzed using the PROC MIXED of the Statistical Analysis System. The differentially expressed spots 

were removed from the gel and digested according to the methodology described by Shevchenko et al 

(2006). The protein identification was performed using MALDI TOF instrument / TOF MS / MS (Matrix-

Assisted Laser Desorption / Ionization - Time Off Flight Mass Spectrometer - AB-Sciex 5800). Proteins 

were identified when subjected to the proteome of Bos taurus, using the database UniProtKB / Swiss-

Prot. Results For image analysis of the gels after comparative study (match) between times, 179 spots 

were subjected to analysis of variance to assess the effects of intensity of protein expression during 

periods of ageing. The expression profile of 25 spots was changed significantly (P<0.05). The spots 

originated 14 different proteins including 42.85% metabolic proteins (Beta-enolase; Dual 

serine/threonine and tyrosine protein kinase; Dihydrolipoyllysine-residue succinyltransferase component 

of 2-oxoglutarate dehydrogenase complex; Retinal dehydrogenase 1; Phosphoglucomutase-1 kinase and 

Creatine M-type.), 28,57% structural proteins (Myosin regulatory light chain 2, ventricular/cardiac muscle 

isoform; slow skeletal muscle Troponin T, fast skeletal muscle Troponin T type and Actin, alpha skeletal 

muscle), 14.29% defense (Heat shock protein 27 kDa and 70 kDa heat shock protein 8) and 14.29% 

considered as others (no class-specific proteins - 14-3-3 protein epsilon and Probable C-] U-editing 

enzyme APOBEC-2). Conclusions Most proteins involved in the maturation process are proteins of muscle 

contraction and energy metabolism, indicating that these proteins are key markers in the evaluation of 

meat quality. 

References: Shevchenko, A. (2006). In-gel digestion for mass spectrometric characterization of proteins and proteomes. Nature 

Protocols 1: 2856-2860. 
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Abstract: 

Genomic selection has the potential to increase genetic progress. Genotype imputation of high density 

SNP genotypes can improve cost efficiency of genomic breeding value (GEBV) prediction for pig breeding. 

Consequently, the objectives of this work were to: 1) estimate accuracy of genomic evaluation and GEBV 

for three traits in a Yorkshire population and 2) quantify the loss of accuracy of genomic evaluation and 

GEBV when genotypes were imputed in selection candidates. Phenotypes and genotypes obtained with 

the PorcineSNP60 BeadChip were available for 983 Yorkshire boars. Genotypes of selection candidates 

were masked and imputed using tagSNP in the GeneSeek Genomic Profiler (10K). Imputation was 

performed with BEAGLE using 128 or 1800 haplotypes as reference panels. GEBV were obtained through 

an animal centric ridge regression model using de-regressed breeding values as response variables. 

Accuracy of genomic evaluation was estimated as the correlation between estimated breeding values 

(EBV) and GEBV in a 10-fold cross validation design. Accuracy of genomic evaluation using observed 

genotypes was high for all traits (0.65-0.68). Using genotypes imputed from a large reference panel 

(accuracy: R
2
=0.95) for genomic evaluation did not significantly decrease accuracy (p<0.001), whereas a 

scenario with genotypes imputed from a small reference panel (R
2
=0.88) did show a significant decrease 

in accuracy. Genomic evaluation based on imputed genotypes in selection candidates is a cost efficient 

alternative for implementation of genomic selection in pigs. Furthermore, genotyping animals at lower 

cost and low density, followed by imputation, can result in increased accuracy by allowing more animals 

into the training panel. 
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Abstract: 

Next Generation Sequencing (NGS) is revolutionizing genomic studies due to the fast sequencing of many 

individuals for detection of SNPs or INDELs. Myostatin (MSTN) is a negative regulator of skeletal muscle in 

mammals, and mutations in this gene can cause hypertrophy and hyperplasia. In chicken, MSTN gene is 

located on GGA7 (between PMS1-HIBCH genes), and has an important role in muscle development. So far 

only 12 SNPs and 5 INDELs have been reported in the MSTN gene in chickens on NCBI database (2013). 

Grade et al. (2009) identified a 260 bp evolutionary conserved region upstream of MSTN gene which can 

regulate MSTN expression. The objective was to detect SNPs/INDELs by NGS in the MSTN gene and its 

intergenic regions of 68,210 bp (168,116-236,324 bp) from two chicken lines (TT broiler and CC layer) 

developed by Embrapa Swine and Poultry to further investigate their potential genomic effects. Three 

chickens per line were sequenced by Illumina technology. The initial coverage was 18X/chicken. The 

quality trimming was performed by Seqyclean (v.1.3.12) with quality of 24 and minimal fragment size of 

65 bp. Alignment was performed by Bowtie2 (v.2.1.0) against the Gallus_gallus-4.0 reference genome. 

Variant calling was performed by SAMtools (v.0.1.19) with mapping and base qualities ≥ 20. The filtration 

of the SNPs/INDELs was based on variant quality score ≥30 and coverage ≥5. Initially we detected 652 

SNPs and 48 INDELs from TT broiler and 747 SNPs and 60 INDELs from CC layer line. After filtration 570 

SNPs and 37 INDELs were retained from TT and 691 SNPs and 48 INDELs from CC line. This indicates a 

greater level of variation in the layer MSTN gene and its intergenic regions. In the promoter region (Grade 

et al. 2009: 195,364-195,619 bp), we identified one SNP (G/T) at the position 195,403 which was present 

only in layers. After the filtration we obtained 1,205 unique SNPs and 98 INDELs including 37 insertions, 

60 deletions and one insertion from CC line or the same INDEL as a deletion from TT line. The deletions 

and insertions had a maximum size of 17 and 9 bp, respectively. Annotation of the SNPs (ANNOVAR tool) 

classified 6 as synonymous in exon 1, 39 as intronic, 16 as in upstream, 3 as downstream, and 1,093 as 

intergenic: 578 in the HIBCH/MSTN and 515 in the MSTN/PMS1 region. Moreover, 14 SNPs were 

annotated to be in the UTR3' region of the gene PMS1, 28 to be in the PMS1 downstream region and 16 

in the HIBCH downstream region. From the 1,205 unique filtered SNPs, ~28% (n=337) were specific to the 

layer and ~22% (n=269) to the broiler line. This study reports a characterization of good quality variants 

present in the MSTN gene and its intergenic regions in different chicken lines. Since MSTN gene in 

chickens has effects on weight, abdominal fat and breast muscle, this study may lead to causal mutations 

responsible for the observed phenotypes. 

This study was funded by CNPq, National Council for Scientific and Technological Development - Brazil. 
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Abstract: 

The genomic region containing the major histocompatibility complex (MHC) genes encodes the most 

important proteins related to the immune response. In water buffalo, the MHC region (BuLA) is located 

on the short arm of chromosome 2 (BBU2p) which is homologous to the cattle chromosome 23 (BTA23). 

The general structure of the MHC is relatively conserved among mammalian species, which is divided into 

three main gene clusters (I, II and III) with different functional roles. However, the organizational features 

of the MHC of ruminants are unique with class II genes arranged in two separated segments as class IIa 

and IIb. Class IIa is associated with class I and class III clusters, while class IIb is separated from the other 

gene clusters. The unique separation of class II loci in ruminants makes the study of this genome region a 

high priority to help understanding the processes involved in gene regulation, structure and evolution of 

the MHC. A primary organization of the BuLA complex was determined by a high-resolution radiation 

hybrid map, assigning 53 markers to all MHC gene clusters. To further determine the molecular structure 

of the buffalo MHC, the BAC library was screened by PCR using the MHC markers previously mapped to 

the buffalo MHC region. The screening of 52,224 clones res ulted in the identification of 12 positive 

clones for 11 MHC markers including all gene clusters (I, IIa, IIb and III). All clones were purified using the 

PhasePrep BAC DNA Kit (Sigma-AldrichTM) and sequenced by pyrosequencing. This study will provide 

sequence data to allow the characterization of the molecular structure of MHC region, contributing to the 

elucidation of gene organization and identification of regulatory elements in buffalo. The knowledge of 

the immune response mechanisms related to resistance of economically important diseases can also 

contribute to the development of buffalo specific vaccines and to provide new insights to the genetic 

improvement programs. 

Acknowledgments: FAPESP grant number 2011/11889-3 to MEJA and postdoctoral fellowship number 2011/02478-0 to NBS. 
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Abstract: 

The stearoyl-CoA desaturase(SCD) enzyme converts vaccenic acid to cis-9,trans-11 isomer(CLA) and CLA 

in beef p roducts is potentially important for human health. The discovery that lipids can affect gene 

transcription and then modulate cell's metabolic state is essential to understand responses to dietary 

changes.Studies have reported that the expression of SCD gene is regulated by the transcriptional factor 

sterol regulatory element binding protein (SREBP), so the present study aimed to evaluate the effects of 

canola oil and antioxidants, selenium (Se) and vitamin E, on the expression of genes SREBP-1c and SCD in 

the liver of bulls. Forty-eight Nellore bulls at calan gate allocated in the Department of Animal Science 

FZEA Pirassununga-USP, SP were divided into four groups: Control(Con): basal diet; 

Control+Oil+Antioxidant (COA): addition of 3% canola oil, 2.5mg Se and 500 IU of vitamin E/kg DM; 

Control+Oil(CO):addition of 3% canola oil/kg; Control+Antioxidants(ConA): addition of 2.5mg Se and 500 

IU vitamin E/kg DM. At the end of the experimental period of 12 weeks, the animals were slaughtered at 

the Abattoir-School Campus Hall Administrative Pirassununga and liver samples collected and 

immediately stored in liquid nitrogen. Total RNA was extracted using the RNeasy Tissue Kit (Qiagen®), 

measured at 260 and 280 nm and analyzed by agarose formamide gel.RNA was converted into cDNA 

using DNase I (RNase-Free) and High Capacity RNA-to-cDNA kit (Applied Biosystems®) and then it was 

used for determination of gene expression by RT-qPCR using Taqman probes (Applied Biosystems®) and 

18S as endogenous control. The data were analyzed by GraphPad Prism® version 5.0 being carried One-

way ANOVA with 5% level of significance and the Tukey post-test. The supplementation with canola oil 

and antioxidants increased the expression of the gene SREBP-1c (COA=2.68; CO=0.94; ConA=1.68, means 

in relation to the control group and P=0.02), but did not alter the expression of SCD (COA=3.02; CO=1.32; 

ConA=3.29, means in relation to the control group and P=0.06). The effect of dietary polyunsaturated 

fatty acid (PUF A) have been associated with a decreased formation of mature cleaved SREBP-1c protein 

and consequently decreased SCD gene expression that impairs CLA's increment in meat. To the best of 

our knowledge, this is the first study showing that supplementation with canola oil plus selenium and 

vitamin E increases SREBP-1c gene expression. The SREBP-1c is a key regulator of SCD, which mediates its 

transcriptional activation. However, increased expression of SREBP-1c gene was not enough to alter SCD 

expression in this study. These results illustrate the potential interaction between nutrients and gene 

transcription for the development of dietary strategies for improving meat quality. Further work is 

required to elucidate the effects of canola oil and antioxidants supplementation on synthesis and 

deposition of CLA as well as in meat quality. 

São Paulo Research Foundation-FAPESP#2012/13666-4 G.F.G;#2011/20987-9 M.A.Z 
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Abstract: 

The polled phenotype is an autosomal dominant trait in cattle. There are many advantages of producing 

genetically polled cattle. For instance, they are safer to work with, and there are fewer events of injuries 

among animals with consequent risk of decrease in milk production as well as meat and leather quality. 

The objective in this study was to identify regions and SNPs associated with the polled/horned phenotype 

in a composite Bos taurus x Bos indicus breed (Canchim). A sample of 391 Canchim animals with 

phenotype information available (84 polled and 307 horned) was genotyped using the Illumina BovineHD 

BeadChip. The quality control filters (QC) included call rate (< 0.90) for samples and SNPs, minor allele 

frequency (MAF < 0.01), and Hardy-Weinberg disequilibrium (< 0.001). After applying the QC filters, 387 

animals (83 polled and 304 horned) and 699,620 SNPs remained in the study. The genome-wide 

association analysis was conducted considering a case (polled) x control (horned) study using plink 

software, and the Bonferroni correction was used to adjust p-values for multiple tests. The adjusted p-

values were then used to create a Manhattan plot for visualization and identification of significant peaks. 

According to the Manhattan plot a very distinct peak can be seen at the proximal end of chromosome 

(BTA) 1 (between 1.0 and 8.6Mb), while other peaks can be found on BTA 8 (76.86 to 86.93Mb), BTA 17 

(34.19 to 40.30Mb), BTA 27 (1.57 to 2.25Mb), and a more disperse peak on BTA 10 (between 30.95 and 

83.58Mb). Reducing the peak on BTA 1 to an interval between 1.38 to 2.43Mb, there were a total of 10 

SNPs associated with gene coding regions; one was on the IFNGR2 gene, 7 on the C1H21orf63 gene (also 

known as EVA1C gene), and two on the URB1 gene, and one SNP was in the inter-genic region between 

the C1H21orf63 and URB1 genes. A polymorphism within the interferon gamma receptor 2 gene 

(IFNGR2) has been recently described as a candidate for polledness in Holstein cattle. The peak on BTA 8 

is formed by 20 SNPs, of which three are within genes (DCAF12, WNK2, PHF2), and all others are in inter-

genic regions, while the peak on B TA 10 was formed by 25 SNPs, with 11 being within genes (ATPBD4, 

BSC1, MYEF2, SLC24A5, SLC8A3), and the rest being in inter-genic regions. The peaks on BTA 17 and BTA 

27 were formed by 27 and 8 SNPs, respectively, but none of them are within genes. So far we have not 

found any biological evidence for the peaks on BTA 8, 10, 17 and 27, which could indicate they are 

spurious signals due to population structure. The area around the peak on BTA 1 matches previous results 

for identifying the polled locus in cattle, and more refined analysis should be carried out to identify the 

causative polymorphism. However, all other peaks were not expected and do not seem to have a direct 

effect on the phenotype, requiring further analysis, including to account for population structure. 

Acknowledged: CAPES/PNPD, and Embrapa. 
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Abstract: 

The Salmonid Rickettsial Syndrome, caused by the b acterium Piscirickettsia salmonis, is a major disease 

that causes mortalities in the Chilean Atlantic salmon aquaculture. Although this bacterium has been 

detected in stocks of salmon in Norway, is not a problematic disease in this country. The objective is 

determine the phylogenetic variability between strains of most important salmon locations and study the 

variability of virulence-associated genes. For phylogenetic analysis was used the 16S, 23S ribosomal sub-

unit and inter genic spacer (ITS) sequences available in NCBI. The virulence-associated genes used was 

the Antigenic outer surface protein (OspA), the toxin -antitoxin module, the transposase and four genes 

of the secretion system Dot/Icm (DotA, DotB, IcmK, IcmE).The sequences used was from the LF-89 strain 

and genomes of two Chilean strains and one Norwegian strain, all available in NCBI. The genomes 

sequences were recovered by a local BLAST using a consensus sequence. The alignments were made with 

MEGA software using the MUSCLE algorithm. The phylogenetic tree was constructed using the Kimura 2-

parameter model for the maximum-likelihood analysis, with 1000 bootstrap replications. The software 

CLC was used to estimate the variability in sequences. The concatenated phylogenetic tree show that the 

Irish strains are the most different and the Chileans strains are divided in the EM-90 like, closest to the 

Irish strains, and the LF-89 like strains, closest to the Norwegian, Scottish and Canadian strains. The 

Chilean genomes are in the EM-90 like group. In the virulence-associated genes, the number of 

differences in nucleotide (n) and aminoacidic sequence (aa) was: OspA 2 n, 1 aa; transposase 73 n, 20 aa; 

Toxin 22 n, 4 aa; Antitoxin 7 n, 0 aa; DotA 61 n, 14 aa, while for IcmE, IcmK and DotB there were no 

differences. Norwegian strain had the highest differences in Toxin, Antitoxin and DotA genes, while in 

transposase was together with one Chilean genome. There is a geographic differentiation of P. salmonis, 

probably influenced by environmental conditions and dissemination patterns. These results aloud infer 

transference between Irish and Chilean salmon population, with EM-90 like strains as an intermediary. 

Norwegian strain shows a clear difference in virulence-associated genes. In Toxin, aminoacid changes are 

not in active sites, however it is important to study its effect in toxin-antitoxin interaction. The 

conservation of IcmK, IcmE and DotB, contrasts with the variability of DotA in the Norwegian strain. The 

13 aa changes in the primary structure of DotA include the change in one hydrophobic transmembrane 

domains. This gene participates in inhibition of the phagosome-lysosome fusion, a mechanism to avoid 

the bacterial degradation by the host. Therefore is important performing in vitro studies to probe if the 

results founds are one of the reason for the low virulence in Norwegian strain. 

Funding: CONICYT scholarship; FONDECYT 11020608. 
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Abstract: 

Exploration of genetic variation either within specific regions of genome or more specifically in candidate 

genes involved in innate and adaptive immune pathways may help to identify a set of DNA markers 

significantly associated with parasite resistance characteristics. The present study aimed to identify single 

nucleotide polymorphisms (SNPs) within candidate genes involved in immune pathways and located in 

sheep chromosome 3, the chromosome with largest number of QTLs associated with resistance to gastro-

intestinal nematodes. A total of 41 SNPs were identified across 38 genes in a panel of unrelated sheep 

and genotyped in 713 animals belonging to 22 breeds across Asia, Europe and Latin America. The 

variations and evolution of immune pathway genes were assessed across sheep breeds in these macro-

environmental regions that significantly differ in the diversity and load of pathogens. The global minor 

allele frequency (MAF) was more than 0.10 in all but three SNP loci and mean MAF did not vary between 

Asian and European sheep reflecting the absence of ascertainment bias. Phylogenetic analysis of pair-

wise allele sharing distance revealed two major clusters. Analysis of molecular variance revealed strong 

phylogeographic structure at loci located in immune pathway genes, unlike microsatellite and genome 

wide SNP markers. To understand the influence of natural selection processes, SNP loci located in 

chromosome 3 were utilized to reconstruct the haplotypes, the diversity of which showed significant 

deviations from selective neutrality. Reduced Median-Median Joining network of reconstructed 

haplotypes showed multiple lineages with long branches indicating balancing selection in force at the 

studied SNP loci. Preliminary association of SNP genotypes revealed significant association with log 

transformed fecal egg count at two SNP loci viz. NAV3_591 and GLI1_576, both located in chromosome 3. 

In conclusion, the present study reports strong phylogeographi c structure and balancing selection 

operating at SNP loci located within immune pathway genes. Further, these SNP loci indicated to have 

good potential to be utilized for future association studies related to parasite resistance in sheep. 
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Abstract: 

The growth rate has an important impact on the profitability of beef cattle finished in feedlots and 

represents one of the most relevant trait in genetic selection in beef cattle. The advent of new tools for 

genomic studies, particularly the fast and automatized evaluation of hundreds of thousands single 

nucleotide polymorphisms (SNPs), made available further studies with genomic approaches, which can 

enhance the genetic gains in growth rates. The aim of this study was to perform genome-wide association 

study (GWAS) in Nellore bulls (Bos primigenius indicus) with high-density panel (over 777,000 SNPs) for 

average daily gain (ADG). Three hundred and seventy two young bulls (417 ± 42 kg BW, 21 ± 42d-mo old) 

were evaluated in tests carried out between 2007 and 2011. Cattle were fed feedlot diets for a 84-d 

period in average and had their body weight (BW) measured each 14 days to calculate the average daily 

gain (ADG) recor ded as the slope of the regression of BW on day of evaluation. In one of the evaluations, 

blood was collected and genomic DNA was extracted from each animal. These samples were genotyped 

in equipment HiScanSQ® (Illumina Inc, San Diego, CA, USA) by the protocol Infinium II Assay for 

commercial chip used with 777 962 SNPs (BovineHD®). After genotyping, data passed through quality 

control (QC) which excluded SNPs from the same chromosomal location (CHr) and highly correlated, SNPs 

with less than 90% of call rate (CRSNP), samples with less than 90% call rate (CRID), SNPs with minor 

allelic frequency less than 2% (MAF) and Hardy-Weinberg Equilibrium less than 1x10
-5

 (HWE). The GWAS 

was performed by the two-step method GRAMMAR-Gamma in R statistical package using the library 

GenABEL with the addition of age as covariate in the polygenic model. In QC 42,890 SNPs (5.5%) were 

excluded because they were not in autosomes chromosome, in the same chromosomal location and to 

be highly cor related; 173,564 SNPs (22.3%) by MAF, 104391 (13.4%) by CRSNP, 7 samples by CRID and 

20,529 SNPs (2.7%) by HWE left for a total of 436,588 SNPs (56.1%) and 365 animals to GWAS. After the 

GWAS for ADG, it was verified that 661 SNPs were associated with P≤0.001 significance as well as 5812 

SNPs with P≤0.01, and 17,118 SNPs with P≤0.05. The most significant SNP (rs109589684, P = 4.88 x 10
-7

) 

is located in CHR10 and 2,798,905 base pairs, but it was observed several SNPs associated with various 

regions, mainly in CHr6, CHr14 and CHr15 where some quantitative trait loci (QTLs) for ADG have been 

described. The GWAS genotyping with high-density panel demonstrated that several SNPs scattered 

throughout the genome were associated with the average daily gain in Nellore cattle, mainly in regions 

on chromosomes 6, 14 and 15. 
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Abstract: 

The common goat population in some countries of Middle East were Ardi, Black Bedouin and Damascus 

goats in Kingdom of Saudi Arabia, Jordan and Syria, respectively. Noting that domesticated goats of 

Middle East are mostly related to common ancestors with limited evidances of molecular genetics. The 

present study aimed to analyze genetic relatedness and differentiation of the common native goat 

populations. Microsatellite DNA markers were genotyped onto a total of ninety eight individuals of the 

three populations using automated genetic analyzer. Ardi, Black Bedouin and Damascus goats exhibited 

high average allele number and expected heterozygosity of 8.25, 9 and 7.25, and 0.750, 0.0.804 and 

0.779, respectively. F-statistics for population differentiation were 6.0% of total genetic variation, 

whereas 94.0% as differentiation between individuals within all populations. The least varied within 

population was Ardi goat, then Damascus goat and finally Black Bedouin goat. Furthermore, Damascus 

goat population was more differentiated from Black Bedouin goat than from Ardi goat. On the other 

hand, there was strong evidence of admixture between majority of Ardi and Black Bedouin goat 

individuals but little with those of Damascus goat. Genetic distances between Ardi and Black Bedouin 

goat was the shortest, whereas it was longest between Ardi and Damascus goats. Phylogeny tree 

undoubtedly revealed the expected degree of differentiation in the three populations. From genetic 

conservation point of view, it is recommended to maintain biodiversity of those distinct populations in 

case of genetic migration of genetic resources and genetci conservation are absence. 
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Abstract: 

The intense selection for heavier and faster growing birds led to some negative effects in avian species. 

As an example, turkeys are unable to reproduce by natural mating, and the amount chickens with 

locomotor problems have increased. Candidate gene approach, QTL mapping and GWAS have massively 

been used to identify chromosome regions and genes involved with specific traits. However, many of 

these studies have limited ability to consider multiple genetic factors that are influencing a particular 

phenotype of interest. The objective of this study was to integrate results from association studies with a 

functional annotation tool to investigate the mechanisms of action and pathways involving genes 

associated with bone-related traits in broilers. Sixteen candidate genes possibly involved with bone-

related traits have been partially sequenced by our group for SNP identification in two chicken lines 

developed by Embrapa. Associations of SNPs with bone-related traits we re tested. A gene set enrichment 

analysis (GSEA) was conducted using DAVID Bioinformatics Resources 6.7 to identify gene interactions 

and functional pathways. The evaluated genes were: ACTC1, BMP2, BMP3, BMP4, CALB1, CALM, COL1A2, 

GHRL, IBSP, RUNX2, SMAD1, SOST, SPARC, SPP1, TNFRSF11B, and TNFSF11. Associations were found with 

at least one bone related-trait (P<5.0x10
-2

), indicating their importance with the phenotype. When gene-

enrichment and functional analyses were conducted, tree different gene pathways were significant 

(P<7.6x10
-2

) using the KEGG_PATHWAY with the chicken genome background. Bone Morphogenetic 

Proteins (BMP2 and 4) were directly associated with the Hedgehog signaling pathway, that is linked with 

the TGF-Beta Signaling Pathway. A molecular interaction in this pathway between BMP2,4 and SMAD are 

involved in osteoblast differentiation (P<1.6x10
-2

). The extracellular matrix (ECM)-receptor interaction 

was the pathway identified between genes COL1A2, IBSP and SPP1, c onsisting of a complex mixture of 

structural and functional transmembrane molecules with an important role in tissue and organ 

morphogenesis and in the maintenance of cell and tissue structure and function (P<1.5x10
-2

). The ECM 

has a direct interaction with the Focal Adhesion Pathway, resulting in the regulation of the cytoskeleton 

and cell proliferation. The pathway involving Calmodulin (CALM) was related with Calcium Signaling 

Pathway and had an indirect effect on the Focal Adhesion Pathway, being associated as well with 

reproductive functions. Results from Gene Ontology (GO) identified 14 genes of those 16 studied to be 

involved with functional biological processes for ossification, bone mineralization and cartilage 

development (P<1.2x10
-4

). The results indicate functional interactions among genes associated with bone 

traits in poultry. The use of pathway analysis incorporates important information regarding behavior and 

relationship among genes, and could help identifying ad ditional functional candidate genes. 
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Abstract: 

Introduction: Imputation methods have been used to increase genomic information, allow more animals 

in genome-wide analyses and reduce genotyping costs. Imputation allows making use of variants that 

have not been directly genotyped with a low density (LD) panel by inferring missing marker genotypes 

using information from a reference population genotyped with a higher density (HD) panel. Objective: 

Population imputation utilizing linkage disequilibrium among markers was implemented using the 

software BEAGLE v3.3.2 and FImpute v2.2 in a synthetic breed (Zebu x Charolais) beef cattle population 

(Canchim cattle) genotyped with the Illumina 777K SNP panel. Imputation using different sets of low 

density SNP panels were investigated (6K, 50K, 20K and 90K) and, for each scenario, three minor allele 

frequency (MAF) thresholds were applied. Methods: Data set contained 395 Canchim bulls and cows and 

1 ancestor Charolais bull (born between 1999 and 2005) genotyped with the Illumina BovineHD panel 

(~786,000 SNPS). Animals were sorted by birth year; the reference population was composed of older 

animals while the imputation set contained younger animals that had their 777K genotypes masked to 

different LD SNP panels. Reference animals were born up until 2004 (253 animals) and validation animals 

were born in 2005 (143 animals). Multiple scenarios combining different MAF thresholds were tested: no 

MAF filter applied (S1) and SNPs with MAF < 0.0025 (S2) or MAF < 0.10 (S3) were excluded. Final data set 

comprised 616,175 autosomal SNPs in S1, 614,727 in S2 and 531,429 in the last scenario (S3). The 6K, 

50K, 20K and 90K panels were created by masking SNPs originally in the Illumina BovineHD SNP chip by 

selecting the markers in common with the Illumina BovineLD (6K), BovineSNP50, GeneSeek Genomic 

Profiler (GGP) LDi 20K, a nd GGP HDi 90K. Population imputation was implemented using the software 

FImpute and BEAGLE. Imputation accuracy was measure as genotype concordance rate. Results: The 

imputation accuracy ranged from 86% to 97% using FImpute and from 79% to 95% when using BEAGLE. 

Higher imputation accuracies were obtained when the LD panel was composed with 90K markers. 

FImpute achieved an overall average increase of 6% in imputation accuracy from 6K and 20K to HD and 

2% from 50K and 90K to HD, while reducing run-time by 20 to 100, compared to BEAGLE. The difference 

in imputation accuracy and run-time between BEAGLE and FImpute was lower from 50K and 90K panels 

to HD. Small reduction in the imputation accuracy was observed in S3, when compared with scenarios S1 

and S2. Conclusions: Accurate imputation was observed when imputing from the Illumina BovineSNP50 

(~0.95) and GGP HDi 90k (~0.97) to the HD SNP panel using FImpute. BEAGLE was less accurate and much 

less computationally efficient than FImpute over all the scenarios. Filtering by MAF did not improve the 

imputation accuracy and, on the contrary, reduced it when a substantial MAF was imposed (>0.10). 

"Fellowship Sao Paulo Research Foundation (FAPESP), n.2012/21891-8" e "Fellowship Sao Paulo Research Foundation (FAPESP), 

n.2013/09050-0", para os seguintes autores, Tatiane C S Chud e Ismael Urbinati 
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Abstract: 

Introduction Litopenaeus vannamei is the most commercialized shrimp specie worldwide. There is a 

concern about managing the stocks properly due to the lack of a new gene pool. For this purpose, 

molecular markers, such as SSR (Simple Sequence Repeats) and SNP (Single Nucleotide Polymorphisms) 

were characterized in L. vannamei EST Genome Project (ShEST) (http://www.shrimp.ufscar.br), being 

used for access stocks genomic information and identify loci located in interesting genes for genetic 

improvement programs. Objective The goals of this work were to elucidate the gene function and identify 

candidate genes potentially related to fitness in L. vannamei shrimp, based on an EST database obtained 

from ShEST. Among these products, some related to performance traits were selected as possible 

candidate genes. As a next stage, we aim to verify whether there is a possible association between fitness 

and molecular data found. Methods After the cDNA library establishment, the sequences were assembled 

and genomic annotation was performed, using bioinformatics tools available at Unicamp Laboratório de 

Genômica e Expressão. The ESTs were submitted to automatic blasts against nucleotide and protein 

databases (DB) and several other databases. The established pathways were visualized through PAICE 

software. RESULTS Close to 1.380 uniques (contigs and singlets) were manually annotated in order to 

obtain gene products. From these, were possible to elucidate the genes products for 606 uniques. Among 

these, seven were selected at first, as potential candidate genes related to animal fitness, such as 

troponin, crustacyanin, glutathione transferase (EC 1.5.1.18) and peroxidase (EC 1.11.1.9), ferritin, serine-

arginine protein and 60S ribosomal protein. All the selected genes have microsatellites and/or SNP 

previously characterized, being able to progress for population validation in genetic lineages challenged 

to growth and resistance and verification of association between genetic and fitness data. A new set of 

genetic products will be elucidated together with their respective EC numbers. Until now, the most 

complete pathway obtained here were the xenobiotics metabolism by cytochrome P450. DISCUSSION 

The main pathway obtained was the xenobiotics metabolism by cytochrome P450, revealing some 

enzymes responsible for protecting cell against oxidative damage caused by captive conditions, such as 

glutathione transferase, providing details about the final products of some chemicals used in aquaculture. 

Therefore, a set of enzymes may be applied as possible biomarkers, indicating the health quality of a 

stock. These data become essential in a Transcriptome Project, once genetic, biochemical and 

physiological information are linked. Therefore, we aim to make available a set of molecular markers able 

to contribute in a more efficient management of shrimp stocks through a better understanding of their 

physiology. 

Financial support: FAPESP, CNPq, ABCC. 
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Abstract: 

Introduction: Feed efficiency is an important trait to be considered in meat production, since the feeding 

is the main cost of production. Some candidate genes have been reported as related to feed efficiency in 

cattle, among them is the NEUROD1 (neurogenic differentiaton 1), which has function related to 

carbohydrate metabolism and feed intake (Malecki et al., 1999). Objective: This study aimed to 

investigate the association between SNPs prospected by sequencing the NEUROD1 gene and residual 

feed intake (RFI) in Nellore cattle. Methods: DNA samples from 14 Nellore steers extremes for RFI were 

sequenced. The determination of the extreme individuals was based on the BLUP estimated value. From 

the SNPs prospected by sequencing, one SNP showed association with RFI in the Fisher Exact Test. This 

SNP was further genotyped in 585 Nellore steers by the Tetra-primer ARMS-PCR. The association analysis 

of SNP (1062G> C) and BLUP estimated values was performed using the PROC MIXED of SAS. The 

Bonferroni correction was applied to avoid false associations. Results: Seven novel SNPs, non-described in 

public databases, were prospected at NEUROD1 gene. The analysis by Fisher's exact test suggested 

association (p <0.10) of the SNP (1062G> C) with RFI, which led us to choose this SNP for validation. 

However, this association was not confirmed in the whole population. Although a polymorphism in this 

gene was reported to be associated with RFI (Barendse et al., 2007), we could not observe this 

association in our population. This may be due to the fact that the SNP genotyped in the present study is 

not a causative mutation and it is not in linkage disequilibrium with other causative mutations. 

Conclusions: The studies of genomic regions and candidate genes associated with economic production 

traits paves the way to understanding the possible physiological processes related to these traits. The 

prospection of SNPs in candidate genes with subsequent investigation in different populations is 

important even when associations are not detected, since all associations should be validated in the 

breeding population one expects to apply this information. Despite Nellore being the breed of greatest 

economic importance in Brazil, few studies aiming to identify the genetic variance related to feed 

efficiency have been performed, since this trait is costly to evaluate and measured lately in lifetime. Thus, 

further studies to identify and validate molecular markers related to RFI for this breed are needed in order to 

implement them in animal breeding programs in Brazil.  
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Abstract: 

The use of genomics has provided numerous advantages for dairy cattle improvement. The amount of 

genomic information available i s a key point which determines the degree of benefit than could be 

reached in a population. The US and Canadian (US-CAN) Holstein populations have provided genetic 

material to the Mexican one to perform in two different systems, the conventional (CONV) and the small 

scale or small holder (SMALL). These systems are implemented under different herd size, feeding 

reproductive and management conditions. The objective of this work was to study the relationship 

between the Mexican and the North American Holstein populations based on genomic information to 

determine if it is possible to perform joint genomic evaluations. The analysis included information from 

149, 303 and 173 unrelated or with unknown pedigree Holstein (HO) animals from the CONV, SMALL and 

US-CAN populations respectively. Jersey (JE) and Brown Swiss (BS) North American genotypes (162 and 

86 respectively) were used to determine if Holstein crosses were present in the populations. After quality 

control filtering, a t otal of 6,817 SNP markers were used in the study. In order to depict the genetic 

diversity across the populations, Principal Component (PC) and Linkage disequilibrium (LD, measure as r2) 

analyses were performed and the correlation of all autosomes among populations was calculated as a 

measure of LD persistence phase. SVS Golden Helix software was used to perform the PC and LD analyses 

and SAS 9.2 was used to evaluate the persistence phase. The first three components explained 13% of the 

genetic variation in the analysis. In the SMALL system HOxJE and HOxBS cross breeding was detected. The 

CONV, SMALL and US-CAN populations presented variations of marker frequencies, although they 

presented a common base. The CONV system seems to be a genetic link between the SMALL and the US-

CAN populations. At an average distance of 233.68 Kb, the autosomal r2 means ranged from 0.08 to 0.20, 

0.08 to 0.15 and 0.13 to 0.21 for the CONV, SMALL and US-CAN populations. Persistence phase across 

autosomes of CONV and SMALL systems ranged from 0.89 to 0.96, for CONV and US-CAN it ranged from 

0.88 to 0.95 and for the SMALL and US-CAN from 0.86 to 0.96. PC analysis showed the industry's share of 

genetic material between populations, because it looks like breeders of the CONV system provide genetic 

material to the SMALL one and the CONV system has depended genetically from US and Canada. Mexican 

Holstein cattle of the CONV and SMALL systems and the US-CAN one share common ancestry but have 

different genetic structures, thus, if a joint genomic evaluation wants to be established, differences 

between those populations have to be considered. 

  



p37  | 5th Symposium on Animal Functional Genomics - ISAFG 2013 

 

September 9 - 11 , 2013, Guarujá-SP, Brazil.  

AB.30 

Maternal methyl-donor supplementation before and during the periconceptional period 

modulates gene expression in bovine blastocysts 

 

Francisco Peñagaricano ; University of Wisconsin, Madison, Wisconsin, USA 

Alex H. Souza; University of Wisconsin, Madison, Wisconsin, USA 

Paulo D. Carvalho ; University of Wisconsin, Madison, Wisconsin, USA 

Ashley M. Driver ; University of Wisconsin, Madison, Wisconsin, USA 

Rocio Gambra ; University of Wisconsin, Madison, Wisconsin, USA 

Jenna Kropp ; University of Wiscon sin, Madison, Wisconsin, USA 

Katherine S. Hackbart ; University of Wisconsin, Madison, Wisconsin, USA 

Daniel Luchini ; Adisseo USA Inc., Alpharetta, Georgia, USA 

Randy D. Shaver ; University of Wisconsin, Madison, Wisconsin, USA 

Milo C. Wiltbank ; University of Wisconsin, Madison, Wisconsin, USA 

Hasan Khatib; University of Wisconsin, Madison, Wisconsin, USA 

Corresponding author e-mail: fpenagarican@wisc.edu 

 

Abstract: 

Maternal nutrition during the periconceptional period can induce remarkable effects on oocyte 

maturation, fertilization, and early embryo development, which in turn can have important lifelong 

implications. As such, the objective of this study was to assess the effect of maternal methyl-donor 

supplementation on the transcriptome of bovine day 7 em bryos. Holstein cows were randomly assigned 

to one of two treatments differing in level of dietary methionine from calving until embryo flushing. The 

treatments were: 1) Methionine; diet formulated to deliver 2875 g metabolizable protein (MP) with 2.43 

Met %MP; 2) Control; same basal diet but formulated to deliver only 1.89 Met %MP. High quality 

preimplantation embryos from individual cows were pooled and then analyzed by RNA sequencing 

following Illumina mRNA-Seq protocol. Sequencing reads were mapped to the bovine reference genome 

using Tophat, and the resulting alignments were used to reconstruct transcript models using Cufflinks. 

Differentially expressed genes were detected using the edgeR package in R. Additionally, pathway 

analysis was performed using the procedure FatiGO implemented on the platform Babelomics. 

Remarkably, a small increase of methionine in maternal diet caused marked changes in the transcriptome 

of preimplantation embryos. A total of 276 genes out of 1 0,662 showed differential expression between 

treatments (fold change > 2.0 and FDR < 0.10). Several of the most significant genes are related to 

embryonic development (e.g., VIM, IFI6, and TBX15) and immune response (e.g., NKG7, TYROBP, SLAMF7, 

and BLA-DQB). Similarly, pathway analysis revealed that several Gene Ontology terms, InterPro entries, 

and KEGG pathways were enriched (FDR < 0.05) with differentially expressed genes involved in embryo 

development and immune system. Interestingly, the expression of most genes was decreased by 

maternal methyl-donor supplementation. This result is consistent with the expected effect on the fetal 

genome of an increase in methionine in the maternal diet: increased levels of methyl donors would 

increase DNA methylation levels of many fetal genes, which in turn could suppress gene expression. 

Overall, our results provide evidence that maternal diet rich in methionine can significantly modulate 

gene expression in bovine preimplantation embr yos. The functional ramifications of the observed 

changes in gene expression, in terms of pregnancy progression and physiology of the offspring, warrant 

further investigation in future studies. 
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Abstract: 

The Brazilian chicken meat production has a great importance in worldwide economy, which is a result of 

constant improvement of performance traits, mainly due to genetic improvement. Next-generation 

sequencing (NGS) enables the generation of a larger number of data and the identification of many 

mutations such as SNPs and insertions/deletions (INDELs). The objective of this st udy was to sequence by 

NGS with high sequence coverage six individuals from two lines of the EMBRAPA F2 Chicken Resource 

Population to identify SNPs and INDELs in a QTL region of the chicken chromosome 3: 33,595,706-

42,632,651 bp (between LEI0161-ADL037) associated previously with fat deposition (Campos et al., 

2009). Three animals of the broiler line TT and three of the layer line CC were sequenced by Illumina 

sequencer HiSeq 1000 with the initial coverage of 18X/chicken. The library sequencing was prepared with 

Nextera DNA Sample Preparation kit and the cluster generation with Cbot (Illumina) using TruSeq PE 

cluster kit V3 (Illumina). The quality trimming was performed to remove reads with low quality (quality 

>24 and fragment size > 65 bp) by Seqyclean (v.1.3.12). Reads were aligned against the reference genome 

(Gallus gallus-4.0) with Bowtie 2 (v.2.1.0). From the alignment file SNPs/INDELs were identified by 

SAMtools software (v.0.1.19) with mapping and base qualities. After the SNPs/INDELs discovery, the 

filtration based on quality parameters (q≥30) and total coverage (DP4≥5) was performed. After the 

quality trimming, approximately 77.9% of the reads were kept from TT chickens (≅ 170 million 

reads/chicken). For CC chickens were kept approximately 77.4% of the reads (≅ 140 million 

reads/chicken). In the target region of GGA3 were initially identified 60,112 SNPs and 5,874 INDELs in the 

two lines. After filtration were retained 55,778 SNPs and 4,371 INDELs. We removed 7.3% of SNPs initially 

identified and 25.9% of INDELs. After the filtration, broilers had a larger number of SNPs/INDELs in 

comparison to the layer line for the target region. The three broilers presented 9.6% more SNPs and 

13.3% INDELs than the layers. The largest number of mutations identified in TT line in the QTL region, 

previously associated with fatness, highlights the importance of studying these variants considering the 

heritability and variability between the two lines for fat deposition. The MAF was calculated and we 

identified 28,450 SNPs and 2,731 INDELs fixed and 24,528 SNPs and 1,330 INDELs segregating in the layer 

line, and 32,279 SNPs and 3,191 INDELs fixed and 26,300 SNPs and 1,491 INDELs segregating in the 

broiler line. The largest number of mutations segregating in broiler line TT indicates greater variability and 

consequent variation in fat deposition in the carcass. The SNPs/INDELs found in this study can be used to 

narrow down the QTL region in the search for the causal mutation. 
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Abstract: 

Next-generation sequencing technologies are great tools for the identification of SNPs (single nucleotide 

polymorphism) and INDELs (deletions/insertions) of complete genomes with high accuracy. This 

technique can help the study of quantitative trait loci (QTL) previously mapped by the identification of 

alleles associated with the traits of economic interes t for the poultry industry, such as breast muscle, 

part of greater commercial value. This study aims to sequence the genome of two chicken lines: a broiler 

TT and layer CC, both developed by Embrapa Swine and Poultry for the detection of SNPs/INDELs by 

bioinformatic tools in a QTL region on chicken chromosome 2 (105,800-112,600 bp) that was previously 

associated with breast muscle deposition (Baron et al., 2010). Sample preparation, cluster generation 

(cBot) and sequencing (HiSeq1000, Illumina) were performed according to the manufacture's protocols: 

Nextera DNA Sample Preparation kit, KAPA Library Quantification kit (KAPA Biosystems), TruqSeq PE 

Cluster V3 kit (Illumina) and TruqSeq SBS V3 kit - 200 cycles (Illumina), respectively. After the sequencing, 

the quality of the reads was verified by FastQC tool, and the quality trimming was performed by 

Seqyclean software (v.1.3.12) by the use of quality of 24 and minimal fragment size of 65 bp. The next 

step was to align the re ads against the chicken reference genome (Gallus gallus-4.0) with Bowtie 2 

(v.2.1.0). The identification of SNPs/INDELS was performed by SAMtools (v.0.1.19) with mpileup option 

and mapping and base qualities of >20. The filtration of the SNPs/INDELs was based on variant quality 

score ≥30 and coverage ≥5. The percentage of reads kept after cleaning for the TT and CC line was 77.9% 

(~101 million of reads) and 77.4% (~96 million of reads), respectively. The average coverage was between 

9.3 to 16.0 X. Initially we identified 38,692 SNPs and 3,753 INDELs from CC layer and 46,354 SNPs and 

4,308 INDELs from TT broiler. After the filtration ~92% of SNPs and 74% of INDELs were kept and we 

obtained 71,122 unique SNPs and 6,367 unique INDELs for all 6 chickens. The minor allele frequency 

(MAF) of SNPs/INDELs filtered was calculated and we identified 59,830 SNPs and 6,110 INDELs fixed 

(MAF=0), and 69,356 SNPs and 3,737 INDELs segregating (MAF≠0) in broiler line, and 70 ,036 SNPs and 

6,445 INDELs fixed and 36,082 SNPs and 1,784 INDELs segregating in layer line. The largest number of 

variants segregating in broiler line shows high variability for this line, and it can be explained partially by 

the genetic background of this line which was originated from different lines. The layer line was 

originated from only one line and the breast muscle development is slower and more homogeneous 

compared to the broiler line. The functional role from the INDELS and SNPs found will be evaluated in 

further studies. 
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Abstract: 

Reverse transcription real-time PCR (RT-qPCR) is widely employed in livestock genomics, especially for 

validation of results from large scale mRNA expression studies, such as microarrays and RNA sequencing. 

Sample normalization in RT-qPCR is often conducted against a single reference gene, which may not be 

adequate. We propose using BLUP to estimate animal effects based on five reference genes to estimate 

the correction factors for sample normalization. Data on the mRNA expression of MSTN (myostatin), 

HSP70 (heat shock 70kDa protein 2), ACLY (ATP-citrate synthase) and avUCP (avian uncoupling protein) 

genes in the breast muscle of broilers were used. A total of 160 chickens were exposed to acute (21 

hours) or chronic heat stress (16 days) at 31.7oC from 28 to 44 days of age. The chickens were assigned 

to a completely randomized design with a 2x2 factorial arrangement (diet with or without vitamin 

supplementation and two ambient temperatures) for the acute heat stress study and a 2x3 factorial 

arrangement (diet with or without vitamin supplementation and two ambient temperatures plus pair-

feeding) for the chronic stress study. Sixteen replicates were used in both studies. Five reference genes 

widely used in gene expression studies due to their expression stability were chosen: ACTB (actin beta), 

EEF1A1 (eukaryotic translation elongation factor 1 alpha 1), GAPDH (glyceraldehyde-3-phosphate 

dehydrogenase), MRPS27 (mitochondrial ribosomal protein S27) and RPL5 (ribosomal protein L5). 

Quantification cycle (Cq) values were generated for target and reference genes using RT-qPCR. BLUP 

values for animal effect were estimated using a mixed model [𝑌𝑖𝑗 =  𝜇 + 𝑔𝑖 +  𝑎𝑗 +  𝜀𝑖𝑗 ; in which 𝑌𝑖𝑗 = 

Cq value of reference gene i in animal j; 𝜇 = overall Cq mean; 𝑔𝑖 = fixed effect of the ith reference gene 

(i=1, ..., 5); 𝑎𝑗 =  random effect associated to the animal, 𝑎𝑗 ~𝑁𝐼𝐷(0,𝜎𝑎
2); 𝜀𝑖𝑗 = residual random effect, 

𝜀𝑖𝑗 ~𝑁𝐼𝐷(0,𝜎𝜀
2)]. These BLUP values were subsequently used for the normalization of the Cq values from 

target genes. Analyses of variance were carried out to evaluate if the mRNA expression of any of the 

reference genes was influenced by the effects of treatments. The models included the fixed effects of 

diet supplementation with vitamins, of ambient temperature and of the supplementation x ambient 

temperature interaction plus the random effect of the residual. No effect of the interaction or from either 

one of the factors was detected (P>0.05) on the expression of any of the reference genes. We concluded 

that BLUP values for animal effect can be u sed for normalization of Cq values from target genes in RT-

qPCR, however further validation of this procedure is required. 

This study received financial support from FAPESP, Brazil ( Grant: 2009/15624-4), Brazil. C.P. Zeferino received a scholarship from 

CAPES, Brazil. A.S.A.M.T. Moura, J.R. Sartori, G.B. Mourão and L.L. Coutinho are recipients of productivity scholarships from CNPq, 

Brazil. 
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Abstract: 

The conventional selection strategies have become more efficient with the use of the information of 

molecular markers into the statistical models (VANRADEN et al., 2009). The aim of this study was to 

estimate the direct genomic value in two populations with divergent levels of inbreeding and to evaluate 

the accuracy of prediction. Genomic and phenotypic data of a quantitative trait with heritability 0.30 and 

phenotypic variance equal to one, were simulated using the software QMSim of Sargolzaei and Schenkel 

(2009). Two divergent populations (P1 and P2) in relation to the mating system were selected for the 

highest estimated breeding values (EBV) for 10 non-overlapping generations. In P1, the aim was to 

maximize the inbreeding and in P2 was to minimize the it. The genome of animals consisted of 30 

chromosomes of 100 cM each, with 1,666 equally space d SNP markers and 10 QTLs randomly assigned 

to each chromosome. The effect of allelic QTL was sampled from a gamma distribution with shape 

parameter of 0.40, as described by Hayes and Goddard (2001). The recurrent mutation rate for markers 

and QTL was 2.5x10-5 and the minimum allelic frequency (MAF) was 5%. The simulations were replicated 

5 times. In P1 and P2, each training set was formed with 168 animals of the ninth generation. The choice 

of these animals followed 3 selection strategies: T1P1, 5% of the largest and lowest 5% of EBV; T2P1, 10% 

of the largest EBV; T3P1, 10 % of lowest EBV. Strategies T4P1 and T4P2 were formed by all the 1680 

animals of the ninth generation. The validation set was composed by animals of the last generation 10th. 

The GEBVs were calculated using the package rrBLUP of software R with different training sets. The 

predictive power (PP) was estimated by Pearson correlation between GEBV of animals of validation set 

and TBV (True or simulated breedi ng values). The maximum values of inbreeding and linkage 

disequilibrium in 2 populations were respectively 0.3 and 0.31 for P1 and 0.02 and 0.28 for P2. Selection 

strategies in R1 (T1P1, T2P1, T3P1 and T4P1), had correlations and standard deviations of 0.20±0.002, -

0.12±0.07, -0.09±0.05, 0.36±0.03, respectively, between GEBV and TBV in the validation sets. The 

correlations and standard deviations using P2 strategies (T1P2, T2P2, T3P2 and T4P2) were 0.26±0.01, -

0.06±0.03, 0.07±0.04 and 0.36±0.05. It can be concluded that, for this simulation, the level of inbreeding 

does not affect the estimation of PP, however genotyping strategies are directly related to the power of 

prediction. Among the strategies analyzed, the strategy with the highest number of animals showed 

greater PP, but this strategy would result in a high cost of genotyping. Alternative strategies, which 

covered both ends of EBV have good predictions GEBV, since they need a few animals genotyped. In 

practice, sele ction strategies may have a greater influence over the choice of genotyped animals than the 

rates of inbreeding, enabling best accuracies with lower costs. 
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Abstract: 

The DNA extraction, using farm animals, is one of the fundamental steps for diverse analyzes of molecular 

biology. Several protocols there are to extract DNA, but it is important to get a good quality result and 

without contamination. Semen sample is one of the sources for the DNA to be extracted. The aim of this 

work was to analyze the efficiency and quality of three techniques for DNA extraction using one sample 

type for each technique, with full semen, semen centrifuged and semen treated with sodium citrate. For 

DNA extraction, semen samples were collected using an artificial vagina in two Santa Inês ram, belonging 

UENF, Rio de Janeiro, Brazil. Three DNA extraction protocols were performed. In protocol 1 were used 25 

μL from full semen an d in protocol 2 was used the pellet from centrifugation at 13.000 rpm/5 min. from 

100 μL of semen. For both protocols, 50 μL of lysing solution (192.5 mM NaOH) were added. Then the 

samples were heated to 96°C for 15 minutes and centrifuged at 13.000 rpm/min. A neutralizing solution 

(200 mM HCl and 100 mM Tris HCl) in a volume of 50 μL was added to stop the action of the lysing 

solution. In the protocol 3 were used 100 μL of semen, which was centrifuged at 13.000 rpm/2 min. The 

pellet from this centrifugation was treated with sodium citrate, shaken on a vortex for 5 min., centrifuged 

at 13.000rpm/2min. and the supernatant was discarded. The process of washing with sodium citrate was 

repeated two more times. The pellet was transferred to a filter paper by inversion and then a sample of 

this paper was placed in a microtube in which 125 μL of lysing solution (200 mM NaOH) were added. The 

samples were heated at 65°C for 1 hour and 125 μL of neutra lizing solution were added. Then the 

samples were centrifuged and the supernatant was transferred to another microtube. The quantity and 

quality of extracted DNA made in all methods were determined by optical density in a 

spectrophotometer, analyzing the DNA concentration data, protein purity and the purity of salts. The 

locus INRA63 was selected to verify the PCR amplification and the amplicons were visualized on 

polyacrylamide gel electrophoresis. The results were submitted to analysis of variance and means were 

compared by SNK test. The means of DNA concentration were statistically different for the three 

protocols, with 4030.85 ng/µL, 10722.75 ng/µL, 671.52 ng/µL for the protocols 1, 2 and 3 respectively. 

The average purity of protein, with desired level between 1.8 to 2.0, were statistically identical to 

protocol 1 (1.86) and protocol 2 (1.84), but differed significantly from protocol 3 (2.71). The purity of salts 

showed higher concentrations in protocol 1 and 2 (0.72 and 0.74 respectively) and lowest concentration 

in protocol 3 (0.34). All protocols were viable for amplification of the locus INRA63. The study concluded 

that the three techniques of DNA extraction were efficient and able for amplification by PCR. 
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Abstract: 

Brazil has the largest commercial cattle herd in the world. However, zebu breeds, which are mainly used 

in the country due to their adaptation to tropical climates, have low meat quality when compared to 

European breeds. In order to remain competitive, the Canchim composite breed (5/8 Charolais + 3/8 

zebu) was bred to combine the adaptative traits of zebu to the higher muscle deposition of the Charolais 

breed. The Ribeye area (REA) is an important measure to evaluate carcass quality of cattle. Studies that 

aim to identify molecular markers, such as single nucleotide polymorphi sms (SNP), associated with REA 

may be helpful to implement this trait in Canchim breed genomic selection programs. A genome wide-

association study (GWAS) was performed with 400 animals with extreme phenotypes for REA, using the 

RandomForest methodology. From this analysis, 7 SNPs in the 3,4989,224 to 3,689,224 interval of 

chromosome 27 (UMD 3.1) were identified as associated. Another association analysis based on a case-

control approach was performed using the Plink softaware in the same region and 193 SNPs were also 

found as being significant (P<0.001). Least square mean for estimated breeding values of one selected 

SNP (BovineHD2700010242) located within the SRFP1 gene (A/C) were: AA (n=78): -0,929 ± 0,35; AC (n= 

198) : -0.518 ±0,22 and CC (n=114): 0.866 ± 0,29 with the genotypes AA and AC being significantly 

different from the CC genotype. These genotypic means suggest an additive effect, but should be 

interpreted with caution, since estimates are possibly biased due to sampling of extreme phenotypes. 

The least square mean value indicate that CC genotype for the BovineHD2700010242 SNP is related to 

higher breeding values for REA. Further studies including more animals will help to estimate accuracy of 

this effect before this information could be applied in a selection program for REA. 
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Abstract: 

Genomic selection is a promising tool to increase genetic gain rate appeared in the last decades. 

However, the number of sires available in some populations might not be enough to make an appropriate 

genomic evaluation. This study evaluated the impact on inclusion of dams in the training population to 

increase the predictive power of genomic breeding values (GBVs) in a simulated population of dairy 

cattle. The software QMSim was used to simulate genomic and phenotypic data. The genome was 

simulated with 30 chromosomes of 100 cM each, with 3,333 evenly spaced SNP markers and 266 QTLs 

randomly assigned to each chromosome. A population of 1,000 individuals was generated, considering 

the random union of male and female gametes from pool gametic for over 1,000 generations. The 

population size was decreased to 200 individuals by 60 generations. Then, 100 males and 100 females 

were selected from the last generation and mated for 6 generations expanding gradually to 16,000 

individuals. It was considered 10 generations of selection for a sex-limited trait with heritability of 0.30 

(eg. milk yield), 25% of polygenic effect and variance equal 1.0. In each generation, 160 sires were mated 

with 8,000 dams. The animals were selected based on their estimated breeding values by BLUP. 

Individuals between 6th and 9th generation composed the reference population (4,894) and total 

generation 10 was genotyped as training population. The controls groups were: sires available (SI, 273) 

and total reference populat ion (RP). Alternatively, were added to SI group 20%, 40% and 60% of 

reference population of dam based on their extreme values of phenotypes (P20, P40, P60) or accuracy 

(A20, A40, A60). Sires phenotypes were considered the phenotypic standard deviation of their daughters. 

GBVs were calculated using rrBLUP, an R package. The predictive power was estimated by correlation 

between GBVs of training population and their true breeding values (TBVs). The risk was calculated as 

sum of residue and bias variances. The bias was estimated as the average difference between TBV and 

GBV. As expected, the predictive power was increased according to the number of genotyped animals 

and RP and SI strategies led to the best and worst predictive powers, 0.38 and 0.05, respectively. For 

strategies P20, P40 and P60 were achieved 0.08, 0.16 and 0.22, and higher predictive powers were 

obtained to the strategies A20 (0.24), A40 (0.26) and A60 (0.32); thus, A20 was able to provide higher 

predictive powe r than those with extreme phenotypes. Sequentially, SI, RP and strategies based on 

accuracy showed lower risk values (0.34, 0.73, 0.63, 0.67 and 0.68) compared to strategies based on 

phenotype (1.54, 1.21 and 0.97). Based on tested strategies, the inclusion of dam from reference 

population as training population improved the predictive power and decreased the risk. In addition, 

breeding programs could consider accuracy as genotyping strategies to choose animals. 
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Abstract: 

Age at first calving (AFC) is an economically important trait related to reproductive performance and 

sexual precocity in indicine cattle, typically late-pubertal compared to taurine cattle. The objective of this 

study was to detect single-nucleotide polymorphism (SNPs) markers in linkage disequilibrium (LD) with 

genetic variants associated with AFC in Nellore beef cattle and explore the genomic regions around them. 

We performed a genome-wide association study (GWA S) using AFC estimated breeding values (EBVs) of 

302 progeny-tested bulls that were genotyped for over 777,000 SNPs. Associations between ~ 428,000 

autosomal SNPs and EBVs were conducted with least squares method and corrected for population 

confounding. The genomic inflation factor was calculated and adjusted by Genomic Control correction. 

These procedures were executed using homegrown functions from the R base and the GenABEL package. 

We also inspected the genomic region containing the most significant SNP based in a window scheme to 

capture genes that were potentially in LD with this SNP. The λ value inflation was low but still significantly 

larger than 1. The strongest signal was detected on chromosome 10 by rs42439317, an intronic SNP to 

potassium channel, subfamily K, member 10 (KCNK10; ENSBTAG00000019355, BTA10:100981353-

101066199) (P < 1 x 10
-5

). This is a member of the two-pore domain K+ (K2P) channel family gene 

expressed in mammalian gametes and embryos, and probably plays a role in maturation, fertilization and 

embryonic development, by controlling the conductance of germ cells. A total seven genes counting 

KCNK1 were pointed out as promising candidates genes by the present study: galactosylceramidase 

(GALC), echinoderm microtubule associated protein like 5 (EML5), G protein-coupled receptor 65 

(GPR65), protein tyrosine phosphatase, non-receptor type 21 (PTPN21), zinc finger CCCH domain-

containing protein 14-like (LOC100139289) and spermatogenesis associated 7 (SPATA7). However, there 

was no obvious relationship between these genes and the tested composite phenotype. These are 

preliminary results that could guide follow-up replication studies and contribute to understanding of the 

complexity of this trait in Nellore cattle. 
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Abstract: 

Genomic imprinting is regulatory mechanism of gene expression essential for normal development in 

placental mammals. Loss of imprinting (LOI) has been associated with embryonic, fetal and post-natal 

losses due to the epimutations at differentially methylated regions (DMRs) into that imprinting control 

regions (ICRs) are positioned. The most common disorders associated with LOI is the abnormal offspring 

syndrome (AOS) in ruminants and, in humans, the rising of imprinting related syndromes. The ICR 

sequences investigated to detect LOI, are classically associated with CpG islands (CGI). Recent global 

epigenomic studies focusing DNA methylation have identified other DMRs associated with imprinted and 

no-imprinted genes, called CGI-shores positioned at least 2 Kb distal of the classical CGIs. Some works has 

reported that DNA methylation may be most variable in shores than in the CpG islands. The objective of 

the study was investigate the DNA methylation levels at shores 2 Kb upstream of CpG islands associated 

with bovine H19DMR and KvDMR1. Genomic DNA were extracted from liver, brain and kidney (tissues 

derived from endoderm, ectoderm and mesoderm samples respectively) by proteinase K - NaCl protocol. 

200 ηg of DNA of each sample were digested with 5U of methylation sentitive restriction enzymes BstUI, 

as a negative control the same reaction was performed without the BstUI enzyme. The relative 

quantification of DNA methylation of CpG islands and its respective shores was performed by Methylation 

Sensitive Restriction Assay - qPCR (MSRE-qPCR). The analysis of qPCR results were calculated using the 

formula 0.5ΔCt. The screening for c onserved regions outside from CGI (~2Kb-4Kb upstream each DMR) 

identified two evolutionary conserved regions called bKvDMR1-CGI-Shore and bH19DMR-CGI-Shore. 

Analysis of bKvDMR1 showed DNA methylation levels of 64.20% (liver), 48.98% (brain) and, 69.49% 

(Kidney). For the CGI-Shore of bKvDMR1 the DNA methylation levels were 91.85% (liver), 69.40 (brain) 

and, 87.23% (brain). For bH19DMR the methylation analyzed at CTCF-binding site 6 showed a DNA 

methylation level of 66.54% (liver), 47.76% (brain) and, 70.69% (kidney). The results for bH19DMR-CGI-

Shore were 99.85% (liver), 82.44% (brain) and, 98.88% (kidney). Our results have demonstrated a 

hypermethylation profile at the shores when compared with its respective CGIs. We also observed that 

the bKvDMR1-CGI-shore presented a bigger DNA methylation variability that its adjacent CGI. 
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Abstract: 

The Nellore cattle breed (Bos taurus indicus) is widely used in Brazil due to its robustness and resistance 

to various parasites and diseases. Among the beef quality parameters, tenderness is a major and 

preferential characteristics by the consumers. Tenderness is an important economical trait for beef cattle 

since can increase the value of the beef in the market. However, the metabolic process involved with this 

trait and the differences b etween Bos taurus indicus and Bos taurus taurus breeds are not completely 

understood. The use of molecular strategies prospecting the pathways involved in these processes may 

allow the understanding of the meat tenderness. The aim of this study was to identify differentially 

expressed (DE) genes from two groups of Nellore (high (H) and low (L) EBV for shear force (Kgf), 

considering H for toughness beef and L for tenderness beef) using RNA-Seq approach. In a previous study, 

we collected samples of Longissimus dorsi muscle of 310 animals of Nellore cattle. Beefs were evaluated 

for Warner-Bratzler shear force, after seven and 14 days of maturation. After a BLUP analysis, we 

selected 17 animals for the L group and 14 animals for the H group. The selected samples were submitted 

to transcriptome analysis on an Illumina sequencer (Illumina HiScanSQ®). The data were processed using 

the Tuxedo pipeline. The number of initial reads ranged from 16,228,318 to 51,339,112; while the numb 

er of mapped reads ranged, from 9,497,046 to 23,505,716. We identified 16,755 genes and 81 were 

differentially expressed between H and L groups (p<0.1). Among these, 62 were identified by BioMart-

Ensembl. For these genes, metabolic pathways were inferred through the Reactome pathway browser. 

GATM (L-arginine: glycine amidinotransferase), which had higher expression associated with L is related 

with amino acids metabolism. BDH1 (D-beta-hydroxybutyrate dehydrogenase), with higher expression 

associated with H is involved in lipid metabolism. Moreover, enrichment analyses were performed with 

DAVID tools. The results indicates association of the glutathione transferase activity pathway (with 

adjusted p-value 1.4x10
-5

 - Benjamini-Hochberg correction) with up-regulated genes in the L group. 

Glutathione transferases are detoxification enzymes that play a role in the oxidative stress, and could be 

related with the tenderness process during the conversion of muscle into meat. The analys is showed DE 

genes between the groups and that the glutathione pathway could be associated with beef tenderness. 

Finally, the transcriptome analysis allows a better understanding of molecular interactions and 

mechanisms of genetic regulations that could control meat quality and beef tenderness in Nellore cattle. 
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Abstract: 

Genome-wide association studies (GWAS) based on SNP chip genotyping are an important tool for 

genomic selection of animals herd improvers. Commercial bovine chips commonly include a variety of 

races where, therefore, there are always losses related to a set of SNPs fixed in the working population. 

To minimize these losses, there are already chips developed specifically for zebu cattle (Bos taurus 

indicus). Nevertheless, there are also losses related to quality control, in which SNPs with minor allele 

frequency (MAF) less than 2%, used by most studies in the literature, are discarded. The aim of this study 

was to compare the losses by MAF in genotyping of Nellore cattle in different commercial SNP chips. We 

used a database containing genotyping information in Illumina BovineHD BeadChip ® (777 962 SNPs - 

777k) of 1,817 more representative Nelore bulls of the Brazilian population for that race. From this, three 

other databases were created to simulate the genotyping of these animals in Illumina BovineSNP50 

BeadChip ® (54,610 SNPs - 50k), Neogen GGP Indicus LD ® (19,722 SNPs - 20k) and Neogen GGP Indicus 

HD ® (84 380 SNPs - 80k), since all the SNPs of the three chips mentioned are represented in the first 

databas e. The number of SNPs fixed in the chips 777k, 80k, 50k and 20k were respectively 4,812 (0.62%), 

2 (0.002%) 1,301 (2.38%) and 11 (0.06%). As expected, the smaller amounts of fixed SNPs were found in 

Neogen 80k and 20k chips, since they were developed for zebu cattle. Interesting, however, is that the 

lower density chip (20K) presents greater amount of fixed SNPs (11) compared to 90k (2). When we 

consider MAF < 2%, we notice an even bigger difference between the chips. The 777k and 50k chips have 

SNP losses of 176,478 (22.69%) and 20.889 (35.87%) respectively, while the 80K and 20K chips showed 

losses of 1.260 (1.49%) and 1,773 (8.99%). Finally, considering MAF ≥ 5%, which represents SNPs with 

greater variability, increasing the detection power of genotype-phenotype association in GWAS analyzes, 

the 777k chip presented 513,694 SNPs (66.03%), the 80K presented 81 895 SNPs (97.05%), the 50k 

presented 27,276 SNPs (49.95%) and 20k presented 16,755 SNPs (84.95%). We conclude that there are 

significant losses when genotyping Nelore cattle by bovine SNP chips but chips developed for Zebu cattle 

can greatly reduce MAF losses in Nelore genotyping. The 80k GGP Indicus Neogen HD ® proved 

particularly effective presenting less than 3% loss by SNPs with MAF below 5%. 

  



p49  | 5th Symposium on Animal Functional Genomics - ISAFG 2013 

 

September 9 - 11 , 2013, Guarujá-SP, Brazil.  

AB.42 

Evaluation of Molecular Markers in the region of Major Histocompatibility Complex class III in 

Santa Ines sheep 

 

PRISCILA S. O.; FZEA/USP 

JOSÉ BENTO S. F.; FZEA/USP 

Corresponding author e-mail: pri_med_vet@hotmail.com 

 

Abstract: 

Gastrointestinal parasites are considered the main barriers of sheep production. Among the parasites 

most important, the stands out most is the Haemonchus contortus due to its high pathogenic action since 

it feeds on the blood of the host and consequently can cause severe anemia. So far the use of 

anthelmintic is the main form of treatment for these diseases. However, several studies have shown that 

treatment with these drugs become increasingly ineffective due to parasite resistance to the active 

ingredients used, this being one of the biggest problems faced by sheep farmers. Therefore it is necessary 

that new methodologies are developed for proper identification of individuals genetically resistant in 

order to allow the viability of this activity in production systems. The region of the Major 

Histocompatibility Complex Class III (MHCIII) has been identified as a promising region for the study of 

association between molecular markers and resistance to various diseases. Thus, the aim of this work was 

to verify the allele frequencies and Equilibrium of Hardy-Weinberg (HW) of 25 single nucleotide 

polymorphisms (SNP) in the region of MHCIII. For this, blood samples for DNA extraction were collected 

by venipuncture of the jugular of 845 animals from four different properties in the Minas Gerais, São 

Paulo and Sergipe states. The genotyping for determination of allele and genotype frequencies were 

performed by DNA Landmarks located in Quebec City, Canada by Sequenom MassARRAY platform. 

Probability of Equilibrium HW of genotypic frequencies observed was tested by 𝜒2test (chi-square). Of 

the 25 SNPs evaluated only two were fixed in the population and of the 23 SNPs that were polymorphic, 

one of them had only one form of the homozygote. The minor allele frequency (MAF) was observed in 

2.2% and genotypic frequency of 5 of the 23 polymorphic SNPs evaluated were not distributed according 

to the Equilibrium HW. The results demonstrated that the majority of SNPs in the region of the MHCIII 

evaluated in sheep have considerable allele frequencies and are able of selection. If these SNPs are 

associated with resistance characteristics related to gastrointestinal parasites may assist in the selection 

of genetically resistant individuals. 
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Abstract: 

Technologies for high density genotyping SNPs are currently available for cattle. A large number of 

researches have been conducted with the aim of selecting and genomic association studies. However, the 

high cost of genotyping when done at scale genotyping not feasible for all selection candidates. An 

alternative to this problem would be to combine the panels low density marker SNPs and infer the 

genotypes for high density panels. Imputation of SNP depends on the accuracy of the data, the 

population structure and genetic architecture of traits. This study was conducted with genotypes HD (n = 

372) in order to verify the efficiency of allocation panel for 50k HD in animals of Nellore breed. As quality 

control of the database were not used SNP with call rate < 0.97, p-value for the Hardy-Weinberg Test 

(HWE) < 10
-6

 and sample's call rate < 0.90. After the editing, the database was left with 362 samples 

containing 354,147 SNPs. The simulation imputation of the 50k panel for HD was performed with 19,138 

SNP common between panels once already passed the quality control criteria. There are randomly 

selected 290 animals that served as the reference population and 72 animals for the validation of missing 

markers for the 50k panel. The software Fimpute v2.2 was used without pedigree information to simulate 

the imputation of these SNPs. The imputation efficiency was given in percentage of correctly genotypes 

imputed. On average, 94.62% of the genotypes were imputed correctly. The SNP average efficiency for 

imputation were quite consistent between chromosomes, although differing in chromosome 16 (median 

~ 86%). After this simulation study, imputation was performed with 362 animals genotyped in HD as the 

reference population, totaling 354,147 SNPs and 310 individuals genotyped on a 50k platform, which had 

19,138 SNPs. Only SNPs with more than 95% of the genotypes properly imputed in the previous 

simulation study were used. It is concluded that the technique of imputation was efficiency for predicting 

genotypes that were not directly identified in the sample from the animals of interest. 
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Abstract: 

Genetic evaluations using SNP markers information have received attention in many dairy cattle breeding 

programs of the world, because it provides benefits such as increased genetic gain through increasing the 

prediction accuracy and decreasing the generation interval. Thus, the aim of this study was to obtain the 

reliabilities of genomic predictions for milk (MY), fat (FY) and protein yield (PY) in Guzerat breeds 

comparing GBLUP and BayesCπ models. The criteria assumed for quality markers were call rate greater 

than 0.98, MAF greater than 2% and HWE up to 10-6. For quality control of samples were adopted call 

rate of 0.90 and heterozygosity rate of ą 3 SDs from the mean. After the quality control of the data, were 

obtained a set of 45 bulls and 856 cows with 25024 SNPs. The phenotypes used for prediction of genomic 

breeding values (GEBV) were deregressed estimated breeding values (dEBV) according to Garrick et al., 

(2009). The methods used for genomic prediction were GBLUP and BayesCπ through using GS3 software 

(Legarra et al., 2013). The prediction model was given by markers, polygenes and residual effects. In 

order to validate the results, were used the cross-validation methodology using Perl scripts to randomly 

partition the data into training and validation sets and, at the same time, enable the processing of GS3. 

Thus, 100 validation and 100 training populations with 701 and 200 individuals, respectively, were 

generated for each trait. The predictive ability of the models used for each sample population was 

obtained by the correlation between the dEBV and GEBVm, which was obtained only by the marker 

effects (rm), and also the correlation between dEBV and GEBVt, obtained by marker effects + polygenes 

(rt) of the animals from validation population. The averages of prediction ability obtained by GBLUP and 

BayesCπ models were compared by t test (P <0.01). Considering the GBLUP, the ampl itudes (means) of 

for MY, FY and PY were 0.71-0.85 (0.78), 0.68-0.81 (0.75) and 0.65-0.78 (0.73) and the amplitudes of the 

for MY, FY and PY were 0.21-0.54 (0.33), 0.34-0.57 (0.44) and 0.12-0.43 (0.26). Considering the BayesCπ, 

the amplitudes (means) of for MY, FY and PY were 0.73-0.84 (0.79), 0.68-0.82 (0.76) and 0.68-0.81 (0.77) 

and the amplitudes of the for MY, FY and PY were 0.20-0.54 (0.35) 0.28-0.54 (0.41), and 0.18-0.64 (0.36). 

The averages of for GBLUP and BayesCπ were statistically different only for PY. All comparisons for 

averages were significant. The model BayesCπ obtained the best results for all the studied traits using 

GEBVt and GEBVm. The predictive ability obtained using GEBVt demonstrates that genomic selection can 

be applied in the Guzerat breed. These predictions can be used as pre-selection criteria of bulls to be 

used in the progeny test. 
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Abstract: 

The Amazon basin is located in the central and eastern part of South America. It is one of the most 

biodiverse regions on the planet. Despite its enormous importance, the Amazon fish fauna is threatened 

by a series of anthropogenic environmental disturbances, such as overfishing, dam building for power 

generation, and water pollution by different sources of contaminants, among which oil and its 

derivatives, such as Polycyclic Aromatic Hydrocarbons (PAHs). But, the molecular responses to 

contaminants exposure in Amazon fish fauna remain mostly unknown for a large number of species. 

Next-generation high-throughput sequencing techniques, called next-generation sequencing, provide a 

breakthrough in DNA sequencing. These techniques are more efficient to generate even more data at 

lower cost than the Sanger-based techniques. From these raw data, the number of genes identified in a 

library analysis also increased, which allows an increase of gene expression profile analysis as well. This 

study aimed to evaluate the transcriptome alterations associated with the effects of the combination of 

two PAHs, benzo[a]pyrene (0.5μg/L) and phenanthrene (50μg/L), present in crude oil, through cDNA 

SAGE libraries sequenced in SOLiD, on specimens of Symphysodon aequifasciatus (discus fish) after 48h of 

exposure. Two groups, control and experimental, each containing six fish, were analyzed. The 

experimental group was exposed to PAHs for 48 h. RNA was extracted from the liver by the Trizol method 

and the samples were pooled. Then, cDNA libraries were constructed according to the SOLiDTM SAGETM 

protocol for sequencing in the SOLiD v.3 Plus sequencer, and results were analyzed by bioinformatics. In 

the present study, 27,127 genes (compared to Danio rerio database) were identified. Our findings using 

the SAGE-method and the short read sequencing technology, SOLiD, showe d that this next-generation 

sequencing provides a powerful and reliable means for gene expression analysis in discus fish, a non-

model organism. Also, the results showed that even an acute and sublethal exposure of PAHs could cause 

metabolism changes in this fish species, which can compromise its health and survival. 
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Abstract: 

Introduction: Presently, genomic methodologies do not provide adequate accuracy with which to train 

markers in crossbred populations. This is especially true for s maller populations of crossbred animals. For 

these animals to be accurately selected upon, the relationships between animals must be quantified 

accurately and efficiently. Selecting crossbred training populations can also introduce noise and decrease 

accuracy of selection if animals are not highly related to one another. Objective: The goal of this study 

was to explore different methodologies to construct the G matrix, relating all animals in the training and 

validation populations. Also explored were methods to cluster animals together based on their 

genotypes. Methods: 1,500 animals from Elora research station and Beef Improvement Ontario were 

genotyped using the bovine 50k SNP panel. Three methods of relating animals to one another using 

genomic data were explored. Firstly, the Euclidian Distance Matrix (EDM) was examined. In this method, 

the distance between any two animals in the population is calculated as follows: 

𝑑𝑖𝑗 =     𝑥𝑖 − 𝑥𝑗  ′ 𝑥𝑖 − 𝑥𝑗     and 𝐸𝐷𝑀𝑖𝑗 = 𝑒 −𝑑𝑖𝑗 /ℎ  where 𝑥𝑖  and 𝑥𝑗  are vectors containing allele 

counts for all markers for the individuals i and j, respectively, h is a tuning variable equal 1 in this study. A 

lower EDM coefficient indicates a strong relationship between animals. A modified G matrix using the 

EDM was shown to be 97.12% correlated to the G matrix as constructed by Van Raden et al. (2011) 

(Ventura et al. PAG 2013). Next the Hamming distance was calculated between individuals. Hamming 

distance quantifies the number of opposing homozygotic calls at all loci between two individuals and uses 

this as a measure of how closely related those animals are. Lastly, HammingPhase was used. For the 

population studied here there was not sufficient family information or sufficient numbers of genotyped 

individuals to accurately phase all individuals and so results from HammingPhase have been excluded. 

EDM and Hamming were then used to create a modified G matrix as well as clusters of animals. 5 and 20 

clus ters were created for each methodology and this was used to compare the performance of the 

methods on this data set. Results: Hamming and EDM clusters were compared based on number of 

individuals that were placed in the same cluster by each algorithm. When only 5 clusters were created for 

1500 animals, 1,488 animals (99.2%) were placed in the same cluster by the 2 algorithms. 2 of the 

clusters comprised over 95% of the animals for both algorithms. When 20 clusters were examined, 83.9% 

of animals were placed consistently across methods. Conclusions: Hamming and EDM clustering methods 

can both be considered to create a modified G matrix for genomic selection in crossbred animals and 

allow for animals to be clustered together for genomic selection. Further studies are needed to 

determine the effect on accuracy of selection. 
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Abstract: 

The Amazon basin is the largest river system on Earth. Among the striking features of this ecosystem are 

regular fluctuations in the level of the rivers that give dynamism to the physiographic and limnological 

conditions of the basin. This pulsatile nature of water often leads to large daily variations in the 

concentrations of dissolved oxygen in the water, affecting virtually all aquatic organisms, inducing 

continuous behavioral, biochemical, physiological and morphological adjustments. To identify potential 

genes involved in the lower lip expansion, a morphological and anatomical adaptation of certain fish of 

the order Characiformes, we executed a serial analysis of gene expression (SAGE) on the SOLiD T pl 

atform. For this, individuals of Colossoma macropomum (N=12) were exposed to acute hypoxia (0.3 

mgO2/L) until the expansion of the lower lip, maintaining a control group under normal conditions of 

oxygenation (7.0 mgO2/L). Following, the general procedures were: (I) extracting RNA from lip tissue, (II) 

preparing pools of RNA samples, (III) constructing SOLiDT SAGET libraries, (IV) in vitro clonal amplifying 

libraries by ePCR, (V) enriching amplified sequences, (VI) sequencing, and (VII) bioinformatics analyzes. 

After alignment of 2.24 million unique tags with the reference sequences of the species Danio rerio it was 

possible to identify 24014 genes, 3.98% (LogFC ≤ - 2.0) repressed and 4.96% (LogFC ≥ 2,0) activated 

during under hypoxia. From these results we selected 10 genes (HIF1A, ARNT, HIF1AN, VHL, VEGFC, 

VEGFR2, PLCG1, TRPC6, NOS1 and GUCY1A3) that are involved directly or indirectly in the process of 

increasing microvascular permeability, favoring the lip ex pansion of the C. macropomum when exposed 

to low oxygen tensions. 

Funding: ADAPTA - Centre for studies of Adaptations of Aquatic Biota of the Amazon (CNPq; FAPEAM) and CAPES 
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Abstract: 

Inbreeding has been incriminated as a cause of decrease in reproductive performance in cattle. This 

negative correlation is known as 'inbreeding depression', and evidences supporting this hypothesis were 

generated from association studies between reproductive traits and estimates of inbreeding coefficients 

(F). Traditionally, inbreeding coefficients are calculated from pedigree data (FPED), but this source of 

information is susceptible to errors and is often incomplete. The use of high density SNP genotypes to 

scan individual genomes for contiguous homozygous chromosome fragments has been proposed as a 

proxy for the identification of genome-wide identical by descent haplotypes (i.e., autozygous 

chromosome fragments), method known as Runs of Homozygosity (ROH). We applied this method to 

estimate genomic inbreeding coefficients in 813 Nellore bulls (Bos indicus) genotyped for over 777,000 

SNPs, and assessed their association with Estimated Breeding Values (EBVs) for Scrotal Circumference 

(SC) and Gestation Length (GL). We identified ROH using the algorithm implemented in SVS 7, with the 

following parameters: 5 missing genotypes allowed, 1 heterozygous genotype allowed, minimum run 

length of 1Mb, maximum SNP gap of 1Mb, and minimum density of 1 SNP per 100 kb. Estimates of FROH 

were obtained for the following categories of ROH length: >1Mb, >2Mb, >4Mb, >8Mb and >16Mb. Mixed 

models were applied, including either SC or GL as response variable and FROH calculated with different 

ROH length as fixed effects. Polygenic effects were fitted as random effects in order to correct for 

relatedness and genetic substructure, and associations were assessed via a likelihood ratio test. For all 

individuals analyzed, ROH>8Mb were not detected, and FROH were calculated only for >1Mb, >2Mb and 

>4Mb. The minimum, maximum and mean FROH>1Mb were 0.014, 0.230 and 0.068, respectively, and the 

coefficient of variation was 46.97%. No significant associations were found for SC and GL (P>0.05). We 

conclude that the global level of homozygosity has no effect on the traits analyzed in these samples, 

which may be due to the absence of true association or may be a bias introduced by the 

underrepresentation of inbred animal within the dataset analyzed. Furthermore, fine mapping of 

genome-wide inbreeding depression can contribute to elucidate if these traits are affected by 

autozygosity.  
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Abstract: 

Introduction: Genomic technologies are tools available for almost ten years. The development of next 

generation sequencing technologies has decreased genotyping prices. Notwithstanding, prices are still 

quite high for the breeders in developing countries where the low dense marker panels such as the 9K 

Bovine Illumina chip represent an opportunity to incorporate massively genomic information into the 

national animal breeding evaluations. Objective: The objective was to evaluate the effect of quality 

control parameters on the portrayal of the cattle genome using a 9K Bovine Illumina chip. Methods: All 

the information was provided by Holstein de Mexico A.C. Genotype information came from 458 

genotypes of Holstein Cows obtained by a 9K Bovine Illumina chip. Only markers from chromosomes 1 

through 20 were used (8,455 SNP´s). The genotyping rate of the cows, loss of markers and allele 

frequencies of the markers were tested using PLINK. The minimum genotyping rate allowed was 10%, 

20% or 30%. The frequency for each marker, Hardy-Weinberg test, mendelian error and the IBD matrix 

detection were calculated using PLINK 1.07. The IBD matrices were compared through diagonal and off 

diagonal means. Results: When the minimum genotyping rate allowed was 10% or 20% 275 cows 

genomes with 8,066 SNP remained. In contrast when the threshold was increased to 30%, 457 cows and 

6,426 SNPs were left. The differences among the observed allele frequencies in the common SNP varying 

from 2 to 5 %. No mendelian errors were detected. The average in the diagonal and off the diagonal did 

not vary substantially in the IBD matrix among genotyping rates. Conclusions: These results suggest that 

quality control parameters did not modify the descriptive statistics of the bovine genome studied here 

using the 9k Bovine Illumina chip. Further research is needed in order to evaluate the effect of quality 

control on genome wide association studies and genome selection predictions using low dense markers 

panels. 

ACKNOWLEDGEMENTS. We acknowledge Holstein de Mexico A.C. and CGG-SAGARPA-México for sharing genomic data. This work 

received funding from CONACYT-México under the project "IDENTIFICACIÓN DE VARIACIONES ESTRUCTURALES Y REGIONES 

GENÓMICAS ASOCIADAS A RESISTENCIA A MASTITIS EN BOVINOS PRODUCTORES DE LECHE"(176039). 
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Abstract: 

Introduction: The yield of muscle mass and the amount of white adipose tissue deposition in the body are 

the most important traits that influence the nutritional and economic value of a chicken. Intramuscular 

fat content contributes to meat quality. The refore, it is desirable for chicken breeders to know the 

genetic determinants of these traits to use the information for genetic improvement of meat production 

and effective growth. Objective: Map quantitative trait loci (QTL) for body weight, carcass composition 

and fat deposit in reciprocal F2 crosses between extremely divergent inbred lines New Hampshire (NHI) 

and White Leghorn (WL77). Methods: NHI line had been selected for high meat yield at the age of 20 

weeks, and WL77 for low egg weight during the laying period before inbreeding. The reciprocal F2 

populations comprised 579 F2 animals, 127 males and 149 females in the NHI × WL77 cross, and 151 

males and 152 females in the WL77 × NHI cross. All animals of the pedigree were genotyped at 123 

marker loci covering 25 chromosomes. For QTL mapping, a pedigree-specific marker map was built and 

interval mapping was performed using multiple regressions. Results: We mapped genomic regions on 22 

chromosomes affecting 24 phenotypes. Linkage analysis provided evidence for highly significant QTL 

effects for growth performance, carcass composition and fat deposit on GGA2, 4 and 27. The peak QTL 

positions for different traits were located on GGA2 between 33.10 and 112.41 Mb, on GGA4 between 

75.24 and 79.39 Mb, and on GGA27 between 3.61 and 3.82 Mb. The distal region of GGA4 (42.01 Mb - 

88.41 Mb) showed the highest effects on body weight at 10, 15 and 20 weeks, body weight gain between 

5 and 20 weeks, weights of carcass, breast muscle, wings, residual carcass, drumsticks and thighs, as well 

as masses of mesenteric and subcutaneous white adipose tissues. This region accounting for 4.6 to 40.2% 

of the phenotypic F2 variance of the corresponding affected traits. Additional genome-wide significant 

and highly significant QTL for different analysed traits were mapped on GGA1, 5, 7, 10, 11, 12, 15 and 26. 

For intramuscular fat content, a s uggestive QTL was located on GGA14. The majority of identified 

significant loci showed additive effects, where the allele(s) derived from superior line NHI increase the 

phenotype. In a few cases, transgressive QTL allele(s) were found, where the allele descending from the 

low line WL77 was associated with the higher phenotype. The directions of the QTL effects were 

consistent in both reciprocal crosses, but the magnitude was higher in the cross direction NHI × WL77. 

Conclusions: The difference between the parental lines and the highly significant QTL effects on GGA4 will 

further support fine mapping and candidate gene identification. The final identification of genes will 

contribute to our understanding of the complex inheritance pattern of growth regulation, muscle 

development and fat deposit in chicken. 
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Abstract: 

Indigenous cattle populations of Africa have a unique history which makes them particularly suitable for 

the understanding, at the genome level, of environmental adaptation. African taurine cattle Bos taurus 

taurus were the first to arrive on the continent. They were followed by the humped Bos taurus indicus 

zebu from their centre of d omestication on the Indian subcontinent. The result of these migrations is a 

mosaic of zebu-taurine cattle population adapted to a diversity of local environments (e.g. semi-dry 

desert, humid and sub-humid forested areas) and production systems (e.g. pastoral, small-holder). Here, 

we use genomic tools to unravel genetic positive signature of selection in the East African shorthorn 

zebu, a locally indigenous adapted cattle from Western Kenya. We show that its autosomal genome 

structure is a complex make-up of taurine and zebu background while its mitochondrial DNA genome is of 

taurine origin only. Positive signatures of selection are detected through high density SNP chip 

genotyping and full genome sequencing. They include genes which may be associated with adaptation to 

disease challenge or reproductive function. An example of these genes is RXFP2, which is involved in 

testicular descent development, and horn development. 
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Abstract: 

The Major Histocompatibility Complex (MHC) is a high polymorphic region of the mammalian genome 

containing genes encoding proteins related to the immune response. The river buffalo (Bubalus bubalis) 

MHC is located on the short arm of chromosome 2 (BBU2p) which is homologous to cattle chromosome 

23 (BTA23). MHC class IIb genes have been described to encode molecules responsible for presenting 

antigens from extracellular pathogens to CD4+ cells. These genes also have been associated with 

resistance and susceptibility to some diseases in cattle and buffalo, such as, mastitis. In this study we 

screened BAC clones from a buffalo BAC library using markers from MHC class IIb genes and the PCR 

technique. To identify the BAC DNA clones we used a total of 21 PCR primers from markers previously 

mapped on buffalo chromosome 2. Each PCR was performed in 25 μL reaction volume containing 2 μL of 

BAC clones, 0.2 mM of forward and reverse primers, 100 mM dNTPs, 10 mM Tris-HCl, 1.5 m M MgCl2 and 

0.05 U/μL of DNA polymerase AmpliTaq Gold (Life TechnologiesTM). The amplifications were carried out 

under the following conditions: initial denaturation at 95°C for 10 min; 35 cycles of 95°C for 30 sec, 54°C-

65°C (according to the PCR primers) for 30 sec and 72°C for 30 sec; and a final extension at 72°C for 7 

min. The PCR products were visualized on 2% agarose gel in 1.0X TBE (Tris/Borate/EDTA) buffer strained 

with ethidium bromide. Among the 52,224 BAC clones evaluated, four clones were successfully identified 

for the MHC markers 11.05, 12.05, 13.00 and DMA. These clones were then purified using the 

PhasePrepTMBAC DNA kit (Sigma-AldrichTM), followed by DNA sequencing. This study will provide 

insights for the molecular characterization of MHC class IIb genes in buffalo and for better understanding 

of the mechanisms related to resistance and susceptibility of some economically important diseases. 

Acknowledgments: FAPESP grant 2011/11889-3 to MEJA and CAPES fellowship to MMB 
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Abstract: 

Qualitas AG and its scientific and industrial partners aims to exploit whole genome sequence information 

(WGS) to improve genetic evaluation of the main dairy cattle breeds in Switzerland. The sequence data 

produced in the project will contribute to the worldwide database of WGS through the 1000 Bull 

Genomes consortium. The first step is the establishment of an efficient workflow from binary alignment 

mapping files to variant data. Here we present an overview and preliminary results of that workflow from 

raw sequence to SNP detection. Key ancestors of predominant Swiss dairy cattle populations were 

selected using an iterative algorithm presented by Goddard and Hayes (2009) which uses the numerator 

relationship matrix to rank animals according to the expected genomic fraction they contributed to the 

current population. Genomic DNA was extracted from semen and blood samples of 66 key ancestors and 

sequenced using Illumina HiSeq2000. Bases of resulting paired-end reads were called with the Illumina 

BaseCaller during the sequencing step. BWA (Li and Durbin, 2009) was used for read alignment to the 

reference assembly UMD3.1 (Zimin et al., 2009). Duplicate reads were marked using Picard 

(sourceforge.net). A pipeline involving 4 main steps (data preparation, indel realignment, base quality 

score recalibration and variant calling) was used, whereby variant calling was done using three different 

calling methods (GATK HaplotypeCaller, GATK UnifiedGenotyper (DePristo et al., 2011) and Mpileup (Li et 

al., 2009)). Concordance of non-reference homozygotes and heterozygotes from single and multisample 

calling methods were compared to those on the Illumina HD Chip for 14 animals. Concordance analysis 

showed that a “hybrid“ GATK / Mpileup pipeline or the GATK pipeline with the UnifiedGenotyper can 

achieve higher concordance than a stand-alone Samtools pipeline with considerably more animals. This 

statement holds for “easily“ detected SNPs. The concordance of variants between all three callers was 

72.4%, indicating that more detailed analysis and/or the use of a combination of callers is necessary. 

The authors gratefully acknowledge financial support from the Swiss Cattle Breeders Association (ASR) and the Swiss Commission 

for Technology and Innovation (CTI). 
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Abstract: 

Weaning is a critical period for piglets; usually it determines low feed intake, weight loss and increased 

mortality. In this period the gut is subjected to morphological and histological changes, particularly a 

reduction of villous height and increase in crypt depth. Antibiotics were used in the past to mitigate 

weaning problems, but recently they have been replaced with organic acids to avoid the selection and 

spread of antibiotic-resistant pathogenic strain. The objective of this study was to study the changes of 

gene expression induced by the weaning stress and the sorbic acid inclusion in the diet at this crucial 

period. Sixteen female piglets were sacrificed during the experiment: 4 before weaning (T0) and 12 five 

days after weaning (T5). The T5 group was split in two subgroups, one received a standard diet containing 

5 g/kg of sorbic acid, and the other a standard diet in which organic acid was replaced by barley flour. 

Gene expression was measured in the ileum using CustomArrayT 90K (CombiMatrix, Irvine, CA, USA) 

whole transcriptome microarrays. The R limma package was used to identify genes differentially 

expressed (DEG) between diets and time points. To examine the functional relationships among DEG, we 

used the Ingenuity Pathway Analysis tool version 8.0 (IPA) and Dynamic Impact Approach (DIA). 

Microarray results were validated by real-time PCR. No significant difference was found between diets in 

term of gene expression, metabolism and histology. Conversely, 205 genes were found differentially 

expressed between T0 and T5. These mediate piglet stress response and metabolic adaptation to a new 

diet and environment at weaning stage. IPA and DIA analyses indicate the activation of several important 

pathways related to immune and inflammatory response. Transcriptome analysis well described the 

biological response to stress of piglets in this critical life stage and will be useful to test the effects of 

specific nutrients or additives (including pre- and pro-biotics) designed to mitigate the stress induced by 

the inflammatory response in the gut and to improve animal welfare. 
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Abstract: 

Bovine embryo production trough nuclear transfer (NT) is still hampered by low developmental rates. The 

occurrence of a defective epigenetic reprogramming of the donor cell leads to an incomplete re-

acquisition of the undifferentiated status, mostly because of failures on genomic imprinting acquisition 

and maintenance processes, as well as an inadequate gene expression pattern during early development. 

Strategies used to promote a better nuclei repro gramming, for example, the use of more 

undifferentiated cells as nuclei donors have already showed interesting perspectives. It is known that in 

vitro maintenance of pluripotency in bovine embryonic stem cells-like is difficult, therefore, the present 

study aimed to generate bovine induced pluripotent stem cells (biPS) and use them as nuclei donors in 

NT, enhancing the efficiency of nuclei reprogramming. Bovine iPS cells were produced trough lentiviral 

transduction of murine transcriptional factors related to pluripotency (Oct4, Sox2, c-Myc and Klf4 - 

OSKM) in bovine fibroblasts. Cells were characterized regarding morphology, gene expression, 

immunofluorescence of pluripotency factors, alkaline phosphatase detection, embryoid body formation, 

in vitro differentiation, in vivo teratomas formation and subsequently used as nuclei donor in NT. Briefly, 

bovine oocytes obtained from slaughterhouse ovaries were in vitro matured for 18h, enucleated and 

reconstructed with biPS (n=203) or bovine fetal fibroblasts (bFF, n=153), in five repetitions. After 

reconstruction, embryos were activated and in vitro cultured until blastocyst stage. Fusion, cleavage (48h 

after activation) and blastocyst (192h after activation) rates were evaluated and results were submitted 

to Chi-square test at 5% de significance. No differences were observed between groups regarding 

cleavage (81.53 vs 88.96%) or embryo production (22.68 vs 29.63%, respectively), however embryos 

reconstructed with biPS cells presented a reduced fusion rate (47.78 vs 70.59%). Cells and embryos 

produced will be studied regarding global gene expression, global methylation status and allele-specific 

expression of imprinted genes (Bos taurus x Bos indicus model) known to be important in early 

development in cattle. biPS cells were produced and derived cloned embryos after NT, however it did not 

enhance in vitro developmental rates. A better understanding of nuclei reprogramming mechanisms and 

production o f animals derived from reprogrammed cells should lead to enhance the efficiency of 

reproductive biotechnologies. Therefore, functional genomic technologies must be employed in order to 

characterize the pluripotency induction process in livestock species.This study aims to use RNA 

sequencing technology in order to characterize global gene expression in cells and embryos induced to 

pluripotency, as well to identify important genes in such process. Also, using the Bos taurus x Bos indicus 

model, imprinting patterns of developmental-related genes will be studied. 
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Abstract: 

Introduction: Copy Number Variations (CNV) are a common type of genome structural variants that can 

change the physical arrangement of genes. Effects of CNV on gene expression have been shown in 

Drosophila and human populatio ns but are not well studied in cattle, and have been ignored in most 

cattle genetic estimation models including Genome-wide association studies and Genomic Selection 

analyses. Signatures of Selection (SS) are genomic regions where selection pressure pushed favorable 

alleles towards fixation, creating a hitch-hiking effect that reduces the genomic variation of the 

surrounding regions. These regions can give insight into interesting parts of the genome with effects on 

production or adaptation, but recognizing the causal variation behind the effect is still a challenge with 

current methods. As in other areas, cattle CNV have not been previously taken into account in SS 

analyses, while in humans a high overlap of CNV and SS is giving biological explanation to some of the 

causal effects of selection. Objective: In this study we assess the overlap between SS discovered through 

analysis of variation in Linkage Disequilibrium and reported CNV in cattle populations. Methods: The 

VarLD methodology was applied to compare the regional linkage disequilibrium variation in the 

autosomal genome between breeds, including 33 Angus, 85 Brown Swiss, 108 Nelore and 29 Gir 

individuals, genotyped with the Illumina BovineHD BeadChip. By comparing the differences across dairy 

and beef cattle types, and Indicine and Taurine subspecies, we aim to find genome signatures of 

production and adaptation. The varLD method evaluates the variation of regional LD against the 

background LD of each breed giving a score to each window, and then compares the score across 2 

breeds highlighting the regions that show high differences. The regions containing the top 0.1 percentile 

of signals were compared with previously reported bovine CNV to find the overlap. Results: 165 candidate 

SS were found through the method, covering 10.76Mb (0.43%) of the autosomal genome, of which 42 

were shared across several pair comparisons indicating type-specific (dairy/beef) and subspecies-specific 

(indicine/taurine) signals in the data. Additionally, 125 genes coincided in position with the signals. The 

CNV included more than 3500 regions covering around 6% of the genome, and 34 of the varLD signals 

overlapped with CNV regions covering a total of 1.84Mb of the autosomal genome. In total 13 genes 

were found in the common SS-CNV regions, most of them related to cell cycle functions, such as LMLN, 

ZNF804B, ADAMTS12 and ASCC3. Conclusions: A high overlap between CNV and SS was found in the 

present study suggesting a possible role of CNV in selection mechanisms. All together 20.6% of the varLD 

signals coincided with reported bovine CNV covering 0.07% of the genome, and 8 out of 34 were shared 

across several breed comparisons. A total of 13 genes were sharing position with the common signals. 
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Abstract: 

Introduction: The characterization of Leptospira strains is essential for understanding the epidemiology of 

the disease in humans and animals. Traditionally, serological classification is used to characterize the 

isolates into serogroups and serotypes. Howe ver, only with the characterization of Leptospira species 

genomes will be possible to differentiate them and to understand the molecular mechanisms of 

leptospirosis pathogenesis. Objective: The aim of this study is to characterize leptospiras strains isolated 

from different animal species, in distinct geographic regions of Brazil and time periods, by pulsed field gel 

electrophoresis (PFGE) and comparative genomic analysis. Methods: A total of 40 Leptospira strains 

isolated from different species in different regions of Brazil, in the period from 1967 to 2013, will be 

studied. These isolates were previously typed by microscopic agglutination with monoclonal antibodies. 

However, it was not possible to characterize them at species and serotype level, such that these isolates 

were considered potentially autochthonous Leptospira strains. The clonality of strains will be assessed by 

PFGE and their genotypic profiles will be compared with that of known serotypes. The isolates with 

distinct genotypic profiles will be submitted to the next-generation sequencing (NGS) to obtain the 

respective genomes that will be compared with L. biflexa, L. borgpetersenii and L. interrogans genomes 

previously published in GenBank database. The NGS will be carried out by Macrogen (Seoul, Korea) 

through Illumina MiSeq® sequencing platform with de novo genome assembly. The RAST server and 

UGENE software will be used to gen ome annotation. Sequencher and Mauve software's will be used to 

comparative genomic analysis. Emphasis will be given for the study of virulence genes, such as lig and lipL 

families and loa22, and housekeeping genes for phylogenetic analysis. Expected results: The results will 

allow, besides the complete characterization of this Leptospira collection, species and new serotypes 

differentiation and will contribute to the study of leptospirosis pathogenesis. 

Acknowledgments: This study is sponsored by FAPESP - São Paulo Research Foundation (process 2011/18290-0). 

  



p65  | 5th Symposium on Animal Functional Genomics - ISAFG 2013 

 

September 9 - 11 , 2013, Guarujá-SP, Brazil.  

AB.58 

Comparison of Extended Haplotype Homozygosity (EHH) signals across breeds reveals 

signatures of selection for dairy and beef production 

 

Lorenzo Bomba; Istituto di Zootecnica, UCSC, via Emilia Parmense 84, 29122 Piacenza, Italy 

Ezequiel L. Nicolazzi; Parco Tecnologico Padano, Lodi 

Yuri T. Utsunomiya; Faculdade de Ciências Agrárias e Veterinárias, UNESP - Univ Estadual Paulista, Jaboticabal, São Paulo, 14884-

900, Brazil 

Riccardo Negrini; Associazione Italiana Allevatori, Rome, Italy 

Marco Milanesi; Istituto di Zootecnica, UCSC, via Emilia P armense 84, 29122 Piacenza, Italy 

Giordano Mancini; CASPUR, Roma 

Lorraine Pariset; DIBAF, Università della Tuscia, Viterbo 

Enrico Santus; Associazione nazionale Allevatori bovini di razza Bruna Italiana, Verona 

Daniele Vicario; Associazione nazionale Allevatori bovini di razza Pezzata Rossa Italiana, Udine 

Attilio Rossoni; Associazione nazionale Allevatori bovini di razza Bruna Italiana, Verona 

Alessio Valentini; DIBAF, Università della Tuscia, Viterbo 

Alessandro Nardone; DIBAF, Università della Tuscia, Viterbo 

José Fernando Garcia; Faculdade de Medicina Veterinária de Araçatuba, UNESP - Univ Estadual Paulista, Araçatuba, São Paulo, 

16050-680, Brazil 

Paolo Ajmone Marsan; Istituto di Zootecnica, UCSC, via Emilia Parmense 84, 29122 Piacenza, Italy 

Corresponding author e-mail: lorenzo.bomba@unicatt.it 

 

Abstract: 

Nowadays, many methods have been implemented to scan for signature of selection at genome-scale 

level within and across breeds. Extended Haplotype Homozygosity is a proficient approach to detect 

genome region under recent selective pressure. These studies are a prerequisite for present and future 

selection strategies for cattle breeding. The objective of this study was to identify common region under 

positive recent selection specific for dairy and beef cattle. In our study, a total of 3,220 animals from 

Italian Holstein (1,088), Italian Brown (775), Simmental (493), Marchigiana (485) and Piedmontese (379) 

breeds were genotyped with the Illumina 50K SNP v.1. BeadChip in the frame of the Italian livestock 

genomic project "SelMol". After standard cleaning procedures, genotypes were phased with FASTphase 

software. Then, core haplotypes were identified, and the age of each core haplotype were assessed 

measuring the Linkage Disequilibrium (LD) decay at various distances from that locus with the extended 

haplotype homozygosity (EHH). To correct for the lack of good estimates for local recombination rates, 

the relative EHH (rEHH) was calculated for each core haplotype. rEHH is the factor by which EHH decays 

compared with the decay of EHH on all core haplotypes combined. Therefore, in order to identify 

genomic regions under recent positive selection, we searched for core haplotypes that have significant 

rEHH values, obtained using Sweep 1.1 software. Significant independent core haplotypes were aligned 

across breeds to identify those specific for dairy and for beef production. Overall, 82 regions under 

selection were in common among dairy and 87 among beef cattle. Bioinformatic analysis identified 

respectively 244 and 232 genes mapping in these genomic regions. These common signals of selection, 

detected independently in each breed, increase the power of the analysis and allow to better pinpoint 

the genomic regions of interest in dairy and beef production. 
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Abstract: 

Introduction. Ticks are haematophagous parasite of domestic and wild animals and potential vector of 

many diseases. Many efforts have been done to control this parasite in livestock once that they impair 

substantially the animal production. Unfortunately, tick control has been done by the use of acaricides 

that contaminate the environment and animal products, and also induce tick resistance. Researching on 

alternatives of control have indicated that genetic resistance of the host is the best choice against this 

parasite. Addi tionally, the development of new generation technologies to analysis genomic data and the 

sequencing of the bovine genome bring the unique opportunity to perform genomic association studies 

(GWAS) and marked assisted selection (MAS) in animal breeding. Objectives. In this way, the present 

study aims to analyze the bovine skin transcriptome before and after tick infestation between resistant 

and susceptible cattle, to identify genes differentially expressed (DE), SNPs in transcribed (QTLs) and 

regulatory (eQTLs) regions, alternative transcription sites and imprinted genes to draw a map of the skin 

transcriptome in response to tick infestation. Additionally, the data obtained will be integrated with 

previously results from a GWAS performed with the same animals to search for candidate genes, perform 

pathways analysis and draw metabolic maps. Methods. For this, skin from 39 Hereford bovines 

presenting contrasting phenotypes, e.g. the 20 most and the 19 less infested bovines, among 900 

animals, were biopsied before and after tick infestation and the total RNA was extracted using Trizol® 

reagent (Life Technologies). The samples were submitted to library preparation using TruSeq Sample 

Preparation Kit® (Illumina) following the manufacture's recommendations and submitted to sequencing 

(RNA-Seq) in Illumina platform using HiSeq1500 system. High-throughput bioinformatic tools will be used 

to perform the analysis. Conclusion. The differences observed in the genetic mechanisms against tick 

infestation in Hereford cattle certainly will contribute to the genomic selection of this trait and improve 

the animal production in a sustainable way. Acknowledgements EMBRAPA Southeast Livestock, EMBRAPA 

South Animal Husbandry and Sheep, EMBRAPA Agriculture Informatics and FAPESP 
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Abstract: 

Introduction and Objective The domestication and subsequent selection by humans to create breeds and 

biological types of cattle undoubtedly altered the patterning of variation within their genomes. Strong 

selection to fix advantageous large-effect mutations underlying domesticability, breed characteristics or 

productivity created selective sweeps in which variation was lost in the chromosomal region flanking the 

selected allele. Selective sweeps have now been identified in the genomes of many animal species 

including humans, dogs, horses, and chickens. Here, we attempt to identify and characterize regions of 

the bovine genome that have been subjected to selective sweeps. Methods and Results Two datasets 

were used for the discovery and validation of selective sweeps via the fixation of alleles at a series of 

contiguous SNP loci. BovineSNP50 data were used to identify 28 putative sweep regions among 14 

diverse cattle breeds. To validate these regions, Affymetrix BOS 1 prescreening assay data for five breeds 

were used to identify 114 regions and validate 5 regions identified using the BovineSNP50 data. Many 

genes are located within these regions and the lack of sequence data for the analyzed breeds precludes 

the nomination of selected genes or variants and limits the prediction of the selected phenotypes. 

However, phenotypes that we predict to have historically been under strong selection include horned-

polled, coat color, stature, ear morphology, and behavior. Conclusions The identified selective sweeps 

represent recent events associated with breed formation rather than ancient events associated with 

domestication. No sweep regions were shared between indicine and taurine breeds reflecting their 

divergent selection histories and environmental habitats to which these sub-species have adapted. While 

some sweep regions have previously been identified using different methods, a primary finding of this 

study is the sensitivity of results to assay resolution. Despite the bias towards common SNPs in the 

BovineSNP50 design, false positive sweep regions appear to be common due to the limited resolution of 

the assay. Furthermore, this assay design bias leads to the majority of detected sweep regions being 

breed specific, or limited to only a small number of breeds, restricting the suite of selected phenotypes 

that can be detected to primarily those associated with breed characteristics. 
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Abstract: 

A genome-wide association analysis of birth weight (BW) in Nellore cattle (Bos primigenius indicus) has 

been recently published (Utsunomiya et al., 2013), which reported associations in a 1Mb genomic 

window sheltering several genes regulating human and bovine stature, including the pleiomorphic 

adenoma gene 1 (PLAG1). The original study included estimated breeding values (EBVs) of 649 progeny-

tested bulls genotyped for 434,020 single nucleotide polymorphisms (SNPs), and the most significant SNP 

was estimated to have an allele substitution effect of 0.452 ± 0.074 kg. Here, we genotyped an 

independent sample of 1,256 progeny-tested cows for over 777,000 SNPs, from whic h 482,692 were 

pruned in after the application of an ad hoc procedure for genotype quality and informativeness control. 

Following the methodology used in the previous study, allele substitution effects for BW EBVs were 

estimated via weighted least squares, with weights equal to the EBVs reliabilities. Confounding due to 

genetic substructure was controlled by the inclusion of the first 10 eigenvectors from the matrix of 

genomic kinship coefficients as fixed effects. The most significant SNPs in the cow dataset mapped to the 

1Mb genomic region reported previously, and the Stouffer method was applied in order to combine the 

results of the two studies. The meta-analysis pointed variant rs42646720 (14: 24590812, ranked third in 

the original study) as the most significant (P = 2.12x10
-14

) among all SNPs, and the allele substitution 

effect was estimated at 0.479 ± 0.063 kg. We show with an independent set of samples that the PLAG1 

region is associated with birth weight in Nellore cattle, and the use of target re-sequencing may help 

narrowing down the region as close as possible to the true causal variant. 

Reference: Utsunomiya YT et al. Genome-wide association study for birth weight in Nellore cattle points to previously described 

orthologous genes affecting human and bovine height. BMC Genetics 14:52, 2013. 

*The Zebu Genome Consortium is constituted by the following additional co-authors: Roberto Carvalheiro, Haroldo HR Neves, 

Márcia C Matos, Ludmilla B Zavarez, Ana M Pérez O’Brien, Johann Sölkner, John C McEwan, John B Cole, Curtis P Van Tassell, Flávio S 

Schenkel, Marcos VGB da Silva, Laercio R Porto Neto and Tad S Sonstegard 
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Abstract: 

Genotypes of founders that have substantial contribution to the current population may be used for 

estimating identity-by-decent, genomic relationships and also for imputing genotypes of descendents. 

Access to genotypes of these important founders is often not feasible due to non-availability of tissue or 

DNA. The objective of the study was to impute non-genotyped founders of a simulated beef cattle 

population. We simulated a population mimicking the population structure of Nelore beef cattle using 

QMSim software. Fifty (50) sires and 2000 dams were generated as founders, and after 5 generations of 

mating, 10,050 animals constituted the population. The simulations were replicated 10 times and used 

for analysis. Fifty thousand single nucleotide polymorphism (SNP) markers were simulated (adopting 

Illumina 50K Beadchip marker positions), from which 48,422 were segregating with a minimum minor 

allele frequency of 0.1. We assumed that the 50 founder sires were not genotyped and imputed their 

genotypes under the following 4 different scenarios: using 5 direct progeny - 5 DP; 10 direct progeny - 10 

DP; 5 direct progeny and 5 grand progeny - 5 DP + 5 GP; and 5 grand progeny and their Parents - 5 GP + 

Parents. Two different imputation approaches were tested: (i) imputation using only family information - 

1_STEP; and (ii) improving on the non-imputed genotypes from the 1_STEP by using linkage 

disequilibrium information - 2_STEP). MERLIN software was used in the 1_STEP approach, while FImpute 

(family + population based method); BEAGLE and MaCH (population based method) were used for the 

2_STEP approach. Percentage of correctly called genotypes (IA%Ccall), average across all sires and 

replicates, was used as a measure of imputation accuracy. The 1_STEP approach using MERLIN imputed 

unambiguously 65.9% (5 DP), 84.3% (10 DP), 81.2% (5 DP + 5 GP) and 86.6% (5 GP + Parents) of the 

genome with accuracies (IA%Ccall) of 94.9%, 96.8%, 93.7% and 93.8% respectively. The proportion of 

IA%Ccall calculated over the total number of SNP markers in the genome for the 1_STEP ranged from 

63% to 82%. The 2_STEP approach imputed all the remaining missing genotypes from the 1_STEP. The 

imputation accuracy of the 2_STEP approach was highest using 10 DP followed by 5 GP + Parents, 5 DP + 

5 GP and the least was 5 DP across all methods. MaCH (10 DP) had the highest IA%Ccall (95.7 ± 0.5%), 

followed by FImpute (93.0 ± 0.6%) and BEAGLE (90.1 ± 0.6%). In our simulation study, using the 2_STEP 

approach gave accuracies higher than using the 1_STEP. This approach can be adopted and used in 

imputing founder genotypes in real populations. 
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Abstract: 

In Indonesia ducks have been used as a source of food, because theirs egg and meat contain high protein. 

There are various groups of Indonesia local ducks which were named according to region of the 

development of the ducks. As an indian descent Runner (Anas platyrhynchos), potential of egg production 

of indonesia local duck is very high.However, the high egg production has not be expressed an optimal, 

because of the molting that causes ducks st op laying eggs occured almost every 2 months during the 

production period. The time of molting, duration of molting and frequency of moulting for one years are 

different among species and individuals. This suggests the existence of genetic variation.Therefore, 

control efforts of molting can be carried through programme genetically. One genetic program to control 

molting is selection. Currently, to select the best individuals could be done through MAS (marker assisted 

selection. The results of the research of others in abroad suggest that prolactin gene is one of the 

markers that associated with the incidence of broody of chickens. Physiology similar between molting in 

the duck and broody in chickens. Therefore, the prolactin gene can be expected also as an marker for 

molting. The material used in the study to look at the diversity of prolactin gene were Indonesian local 

ducks namely ducks Alabio, white Mojosari, Peking, Cihateup, Cirebon, and Pitalah, respectively 50 bird s. 

For genotyping were used the duck of crossing between white mojosari female and peking male called 

PMp duck as many as 300 birds. The ducks are kept in the same feed and enclosure, either starter, 

grower and layer period. The duck blood sampling for DNA extracts were taken when the grower 

period.DNA extraction is done using the salt method. PCR was performed with annnealing temperature 

conditions in accordance with orders from the factory of primer. after PCR, to see the diversity of 

prolactin gene will be done by sequencing. Until now, the research is still ongoing in the DNA extraction 

step, so the result of prolactin gene diversity on Indonesia local duck has not yet available. However, 

However, as additional information, the concentration of the hormone prolactin in the molting period has 

a high positive correlation with the production of eggs produced after molting.It can be concluded that 

the occured of molting and egg production is controlled by prolactin gene. 
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Abstract: 

Several technologies have been explored and have been suggested to evidence metabolic differences 

between emb ryos to identifying those most able to generate pregnancy. However, the commercial 

application of these technologies remains a challenge, mainly because they require very complex 

equipment and skilled labor, which seems to be financially unfeasible for commercial application. Thus, 

there remains a need to develop a technology to predict the viability of embryos in a non-invasive, quick 

and economically feasible to its commercial application. In this way, spectroscopy techniques like 

vibrational and mass spectroscopy have been studied by allowing the rapid and nondestructive analysis of 

various types of biological samples, including culture media. The combination of spectroscopy with 

biochemical, morphological and genomics evaluation will allow the more sensitive identification of higher 

quality embryos. The objective of this project is to determine biochemical, morphological and molecular 

biomarkers that may be related to embryo viability. In addition, the identification of spectroscopic 

patterns characteristic of these molecules in embryo culture medium, allowing the non-invasive 

characterization of embryo quality and viability, contributing to the improvement of in vitro production of 

bovine embryos. For that, bovine embryos are being produced in vitro by conventional protocols. 

Presumptive zygotes are transferred individually to microdroplets of culture medium in a well of the well 

system (WOW). After 21, 96 and 168 hours of IVC, the embryos are classified, respectively as: Fast (4 or 

more cells) or Slow (2-3 cells), Fast or Slow morula, and Fast or Slow blastocyst. The culture medium from 

10 embryos are transferred to cryovials, and remain frozen at -80° C until analysis. For Raman analysis 

drops of culture medium are scanned by a T64000 triple Raman system from Horiba Jobin Yvon SAS, with 

CCD detector 1024x256. The spectra are analyzed by Principal Component Analysis (PCA) and Cluster 

Analysis (CLA). For CG-MS, the samples are dried by va cuum centrifugation, subjected to derivatization 

and automatically injected into the GC-MS system Varian 3800 GC MS 4000, Agilent Technologies, USA. 

The data will be analyzed by Chromeleon (Agilent Technologies, USA) and the peaks compared with 

authentic standards (NIST 08 Mass Spectral Library). For RNASeq analysis, RNA from the embryos were 

extracted, amplified and CDNA was synthesized. From these samples, 1 ľg was used for construction of 

the libraries with the Illumina TruSeq Library system. The samples were sequenced with Illumina HiSeq 

2000 equipment and analyzed using CLC Genomics Workbench software. Sequence reads were checked 

for quality and alignment to known transcripts. Quantitative and qualitative information of the transcripts 

are still being processed. 

Acknowledgements: UFABC, CCNH, CEM / UFABC, FAPESP. 
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Abstract: 

Estrogen is one of the most important hormones affecting growth, differentiation and function of 

reproductive tissues like ovary, uterus, vagina and mammary glands. The key enzyme responsible for the 

biosynthesis of estrogen is aromatase that is encoded by the CYP19 gene. This study was conducted to 

identify polymorphism in CYP19 gene in Iranian cattle. To do this, the blood samples were randomly 

collected from 84 Taleshi native cows. DNA was extracted using modified salting out method and 

polymerase chain reaction (PCR) was carried out by specific primer pairs for amplification of a 288 bp 

fragment from promoter region of this gene. Genotyping of each sample was carried out using PvuII 

restriction enzyme. In the studied population, two alleles of A (0.982) and B (0.018) and two genotypes of 

AA and AB were observed with the frequency of 0.964 and 0.036, respectively. The results of the present 

research showed that the PvuII restriction enzyme is capable of detecting different allelic forms at studied 

marker site. 
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Abstract: 

Background: MicroRNAs (miRNAs) are a family of ~22 nucleotide small RNA molecules that regulate gene 

expression by fully or partially binding to their complementary sequences. Recently, a large number of 

miRNAs and their expression patterns have been identified in various species. However, to date limited 

miRNAs have been reported to modulate muscle development in beef cattle. Results: Total RNAs from 

the Chinese Qinchuan bovine longissimus thoracis at fetal and adult stages were used to construct small 

RNA libraries for sequencing. A total of 15,454,182 clean reads were obtained from the fetal bovine 

library and 13,558,164 clean reads from the adult bovine library. In total, 521 miRNAs including 104 novel 

miRNA candidates were identified. Based on stem-loop qPCR, 25 high-read miRNAs were detected, and 

the results showed that bta-miRNA-206, miRNA-1, miRNA-133, miRNAn12, and miRNAn17 were highly 

expressed in muscle-related tissue or organs, suggesting that these miRNAs may play a role in the 

development of bovine muscle tissues. 1539 target genes for novel miRNAn12 were successfully 

predicted. GO analysis and annotation of the predicted target genes showed that they were related to a 

wide variety of physiological and biological events. And 27 target sites relating to the regulation of muscle 

growth and phenotype for miRn12 were annotated within 27 GO terms. A dual-luciferase reporter assay 

was used to demonstrate that miRn12 directly targeted myosin light chain phosphorylatable fast skeletal 

muscle (MYLPF) and myosin light chain 3 (MYL3). Furthermore, ectopic expression of miRn12 mimic 

significantly reduced the MYLPF and MYL3 expression at the mRNA levels. Conclusions: This study 

confirmed the authenticity of 417 known miRNAs, discovered 104 novel miRNAs in Bos taurus, and 

identified five muscle-specific miRNAs. Our results also demonstrated that miRn12 was a regulator of 

MYLPF and MYL3 during the development of bovine muscle tissues. These results significantly expanded 

the repertoire of bovine miRNAs and could contribute to further studies on the muscle development of 

cattle. 
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Abstract: 

Porcine reproductive and respiratory syndrome (PRRS) has been a major problem in pig industries 

worldwide for many years. It is caused by a small RNA virus (PRRSV) , which almost exclusively targets pig 

monocytes or macrophages. In the present study, five SAGE (serial analysis of gene expression) libraries 

derived from 0 hour mock-infected and 6, 12, 16 and 24 hours PRRSV infected porcine alveolar 

macrophages (PAMs) produced a total 643,255 sequenced tags with 91,807 unique tags. Differentially 

expressed (DE) tags were then detected using the Bayesian framework followed by gene/mRNA 

assignment, arbitrary selection and manual annotation, which resulted in 699 DE genes for reactome 

analysis. The DAVID, KEGG and REACTOME databases assigned 573 of the DE genes into six biological 

systems, 60 functional categories and 504 pathways. The six systems are: cellular processes, genetic 

information processing, environmental information processing, metabolism, organismal systems and 

human diseases as defined by KEGG with modification. Self-organizing map (SOM) analysis further 

grouped these 699 DE genes into ten clusters, reflecting their expressio n trends along these five time 

points. Based on the number one functional category in each system, cell growth and death, transcription 

processes, signal transductions, energy metabolism, immune system and infectious diseases formed the 

major reactomes of PAMs responding to PRRSV infection. Our investigation also focused on dominant 

pathways that had at least 20 DE genes identified, multi-pathway genes that were involved in 10 or more 

pathways and exclusively-expressed genes that were included in one system. Overall, our present study 

reported a large set of DE genes, compiled a comprehensive coverage of pathways, and revealed system 

based reactomes of PAMs infected with PRRSV. We believe that our reactome data provides new insight 

into molecular mechanisms involved in host genetic complexity of antiviral activities against PRRSV and 

lays a strong foundation for vaccine development to control PRRS incidence in pigs. 
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Abstract: 

Introduction: The Genome-Wide Association Studies (GWAS) allow to identify statistically significant 

associations between hundreds of thousands SNP markers and phenotypes of complex traits, increasing 

the understanding of important biological pathways. Interesting results have been found in GWAS for 

taurine dairy cattle, providing confirmatory evidence of an association between the regions tested with 

gene databases. However, further studies involving zebu cattle are needed to check for overlapping 

regions already identified and described in taurine with those that can be found in zebu dairy cattle. 

Objectives: This work aims prospect information about the genes involved in milk (MY), fat (FY) and 

protein yield (PY) in Gyr breed, through genome wide association study. Methods: 1859 animals were 

genotyped using the Illumina BeadChip® BovineSNP50K and UMD v3.1 assembly. The Quality Control of 

samples and SNPs were performed in the GenABEL package of statistical software R. Samples with call 

rate < 0.9 were removed from the analysis as well as SNPs with MAF < 0.02, call rate < 0.98 and p-value of 

Fisher's exact test for HWE < 1x10
-6

. The phenotypes used to GWAS were deregressed EBVs with 

accuracies greater than 0.4. Thus, three datasets were generated: MY with 1834 animals and 16693 SNPs, 

FY with 1793 and 16701; PY 1577 and 16459, respectively. We also performed a principal component 

analysis for indicate population substructures. The GRAMMAR-GAMMA method was applied to the data 

sets by taking into account the population substructure. The significance level of 0.05 for association's 

test was corrected by Bonferroni adjustment. Only SNPs with significant p-values for each trait were 

analyzed and, through their respective genomic coordinates were prospected candi date genes nearest 

from the NCBI database. Results: The markers Hapmap39532-BTA-102468(BTA1), BTA-70020-no-

rs(BTA4), Hapmap24120-BTC-033936(BTA6) and BTA-85350-no-rs(BTA9) were significantly associated 

with MY. During the exploration of candidate genes were found the genes PTX3 and VEPH1 on BTA1, 

SEMA3E and PCLO on BTA4, FAM13A, HERC3 and LOC100847719 on BTA6 and UBE3D on BTA9. The PCLO 

gene has a function on insulin secretion pathway. During lactation, high-producing cows have low serum 

concentrations of insulin in the blood, because the mammary gland uses glucose as an energy source and 

for the synthesis of lactose. The HERC3 gene is related to ubiquitin-mediated proteolysis. The metabolic 

status of cows in early lactation (negative energy balance) can affect your body reserves (fat and protein) 

and activate the ubiquitin-proteasome proteolytic pathway for protein degradation in skeletal muscle. 

The remaining genes are involved in milk yield, for affecting the immune (resistance to mastitis) and the 

vascular system (irrigation mammary glands). Conclusion: Only SNPs associated with MY were identified 

and all candidate genes could be associated with some prospected metabolic pathway affecting this trait. 
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Abstract: 

In many African countries, crossbreeding has been undertaken to improve milk and meat productions. In 

fact, indigenous breeds milk production represents 10 to 20 % of milk demand in Burkina Faso. About 95 

% of the milk is produced by indigenous and 75 % - 80 % of the total production is home consumed. The 

total milk production was at estimated at 255.9 millions of liters in 2004 out of what 238.5 liters 

produced by cattle. The milk yield varies from 215 to 1200 kg per lactation, 1 to 8 liters per day. Modern 

farms may produce 100 to 200 litres of milk per day. The lactation length is estimated at 4 - 12 months. 

Inter-calving interval is sometimes longer than a year. Scarce data exist about crosses and exotics 

production performances. Crossbreeding started in Burkina Faso in the 1990's guided by the livestock 

resources ministry. Introducing exotic breeds to enhance dairy production in Burkina Faso led to about 9 

exotics from both tropical and temperate countries, and promotion of these breeds and their crosses, 

particularly in the peri-urban areas, which supplies food to the urban centres. Added to the exotics, 2 or 

more African breeds have been introduced in the cattle population. Cross-breeding contributed to reduce 

dairy product imports from 7.825 tons to 3.827 tons from 1999 to 2002. Performance of the imported 

breeds and the crosses, however, varied with varying environments and, under certain conditions, it was 

either worse or not significantly different from that of indigenous breeds. Despite the improvement in 

milk production, Burkina Faso dairy products imports are estimated at US$ 20,000,000 per year. These 

finding raise the question as to what are the most suitable genetic types and breeding systems in 

different agro-ecological areas of Burkina Faso. The study aims to: 1) To characterize dairy genotypes for 

smallholder dairy production; 2) Determine best genetics for dairy production in local environmental 

conditions; 3) To identify traits related to milk production, growth and fertility; 4) To improve 

reproductive performance by elucidating and controlling physiological mechanisms from oestrus to 

pregnancy; 5) To develop and transfer milk processing technologies and value to smallholder farmers; 6) 

To improve the health status of cows. To assess the best genotypes in local climatic conditions we 

propose the use of: a) survey to collect existing genotypes; b) data recording on farm to correlate 

reproductive and production traits to genotypes; c) data recording on adaptation and charges related to 

each genotype; and e) next-generation sequencing technologies for association studies. The idea is to 

obtain a significant amount of information of adaptation-related traits to help farmers improve milk and 

meat productions and hence contribute to sustainable livelihoods. 
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Abstract: 

Introduction: Beef cattle, such as Nellore (Bos indicus), have been subjected to both natural and artificial 

selection, and their present genomes may shelter unique signatures of these past phenomena. 

Importantly, footprints of selection, such as local depression in heterozygosity, are currently detectable 

from genomic data by well established methodologies, and detecting these signatures may be of 

importance to characterize genome regions that affect economically important traits. However, neutral 

genetic processes, such as genetic drift, can produce similar signatures and induce misleading inference. 

Hence, it is of paramount importance to replicate the findings of a study with independent samples and 

different methodologies. Objective: We aimed at identifying putative selective sweeps in a new sample of 

Nellore cattle and comparing with the regions previously reported by Utsunomiya et al. (2013). Methods: 

We used 813 Nellore cattle samples genotyped in the Illumina® BovineHD BeadChip assay. The detection 

of selective sweeps was performed by evaluating how much the expected heterozygosity in sliding SNP 

windows deviate from the average genome heterozygosity via the ZHp method (Rubin et al., 2010). The 

size of the window was fixed at 1Mb, sliding one sixth of the size of the window at a time. Only autosomal 

SNPs were analyzed, and the threshold of ZHp < -3 was adopted, which represent the lower end of the 

distribution and therefore indicative of possible signature associated with the window position. Then, we 

compared our results with those from Utsunomiya et al. (2013), which reported selective sweeps in 

Nellore by using a composite statistic. Results: We detected three selection signals, in chromosomes 5, 7 

and 10, respectively, mapping to the same genomic regions in both studies. Although other signals were 

suggestively similar (e.g., chromosomes 1, 2, 4, 15, 16 and 20), they did not reach the threshold adopted 

here. The identification of signals shared between the two independent studies, using different 

methodologies, aid with strong evidence that these genomic regions underwent past selection in Nellore 

cattle. Conclusions: We demonstrated with an independent sample and a different analysis that three 

genomic regions in the Nellore genome shelter signatures of selection. Further investigations are needed 

to determine the traits and selective forces underlying these signals.  

References: Rubin, C.-J. et al. Whole-genome resequencing reveals loci under selection during chicken domestication. Nature, v. 

464, n. 7288, p. 587-91, 25 mar. 2010.; Utsunomiya, Y. T. et al. Detecting Loci under Recent Positive Selection in Dairy and Beef 

Cattle by Combining Different Genome-Wide Scan Methods. PLoS one, v. 8, n. 5, p. e64280, jan. 2013. 
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Abstract: 

Ethiopia is the home for a large number (24 million heads) and diverse sheep breeds (about 14 

populations). In the extreme highlands of Ethiopia many farmers depend on sheep for their livelihood and 

income. The preliminary result of the ongoing crossbreeding of Awa ssi with indigenous breeds in the 

highlands of Ethiopia indicated that crossbred sheep performed better than their local contemporaries. 

However their performance varies by exotic genetic composition level, environment and farmers 

management. Upgrading to higher exotic inheritance resulted in reduced performance in some cases due 

to poor feed situation and management. Identifying suitable exotic genetic composition level for different 

areas and production system would be an important task. Pedigree recording is less accurately practiced 

under smallholder farmer's situation due to uncontrolled mating. SNP chip data will be used extensively 

to learn about population stratification and admixture in human populations. A set of autosomal ancestry 

informative markers (AIMs) is used to estimate more accurately the individual and population admixture 

proportions. Ear tissue samples were collected from 20 pure Wollo sheep. In addition about 700 ear 

tissue sample and 120 blood samples using Whatman FTA classic card was also collected from the two 

composite populations (Menz-Awassi, Wollo-Awassi) in Menz and Wollo villages. Growing lamb and ewes 

of above parity 3 were considered during sample and phenotypic data collection to evaluate the 

performance of growing lamb and ewe fertility. Genomic DNA was extracted from the ear tissue and 

Whatman FTA cards at Holeta National Biotechnology Laboratory in Ethiopia and Austrian Technology 

Institute (AIT) laboratory, respectively. DNA from the pure Wollo sheep was genotyped using Ovine50K 

SNP chip by KOS GENETICS, Italy and 50K SNP data for pure Menz and Awassi sheep were obtained from 

previous database. Considering the three pure populations about 300 AIMs were selected based on their 

FST value. FST was computed using SAS Allele procedure. Mean FST between Wollo and Awassi, Menz 

and Awassi and Wollo and Menz were 0.124, 0.129 and 0.004, respectively. The average and minimum 

FST value of the selected 300 SNPs were 0.764 and 0.654, respectively. Selected AIMs have been used to 

design SNP Multiplex (e.g. Sequenom Technology) genotyping to genotype the crossbred population. The 

genomic admixture will be estimated using hidden Markov models running STRUCTURE version 2.0 

software. The lamb growth and ewe reproductive performances will be associated with the genotype 

estimate to select appropriate blood level for each area. 
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Abstract: 

The ability of indigenous taurine (Bos taurus) cattle breeds to convert low-quality forage into meat, milk 

and draft power is of direct importance to the livelihood of West African people. Moreover, these breeds 

show a remarkable resilience to local infectious disease challenges (e.g., trypanosomiasis). West African 

human populations have largely shared the same environments with these indigenous cattle and it is 

therefore possible that common selective pressures have shaped the genome diversity of both species. 

Here, we used a panel of 786k SNPs to scan the genomes of a pool of 3 indigenous West African taurine 

breeds for footprints of selection: Muturu (n = 12, South Nigeria), Baoulé (n = 13, Burkina Faso) and 

N’dama (n = 24, Fouta Djallon region in Guinea). We contrasted these data with pools of European 

taurine (21 Guernsey, 59 Holstein and 32 Jersey), Southern Asian indicine (34 Nellore and 30 Gyr), and 

Eastern African indicine (25 Kenana and 25 Butana) breeds. We applied a composite statistic, namely 

meta-SS, to combine the results of genome-wide scans for selective sweeps obtained from three different 

methods (iHS, Rsb and FST). A database containing a recent genome-wide survey of positive selection in 

the human 1,000 Genomes project using another composite statistic (http://www.broadinstitute. 

org/mpg/cmsviewer/) was then mined in order to determine overlaps between the selection signals 

identified in the West African taurine breeds and the South Nigerian Yoruba human population. Three 

narrow orthologous genomic regions exhibited clear overlap of selection signals in the Western African 

cattle and Yoruba human genome: 1) a region encompassing genes TBCK, AIMP1 and DKK2; 2) a region 

sheltering the genes HJURP, MSL3P1, TRPM8 and SPP2; and 3) a region harboring EVC, EVC2, CRMP1, 

MIR378D1, JAKMIP1, WFS1, PPP2R2C and MAN2B2. Our study provides some first evidences for a 

common adaptive response in the genomes of West African cattle and the Yoruba population. 

Combinations of agnostic analyses and in depth hypothesis-driven investigations should aid with 

validation to these findings and elucidate the driving forces that have shaped these exquisite patterns of 

genetic variation across species. 

References: Utsunomiya YT, et al. Detecting Loci under Recent Positive Selection in Dairy and Beef Cattle by Combining Different 

Genome-Wide Scan Methods. PLoS ONE.  8(5): e64280 (2013); Grossman SR, et al. A composite of multiple signals distinguishes 

causal variants in regions of positive selection. Science. 327(5967):883-6 (2010); Grossman SR, et al. Identifying recent adaptations 

in large-scale genomic data. 152(4):703-13 (2013). 
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Abstract: 

Introduction: BLV is a serious animal health problem worldwide. In Argentina, dairy farms are 

burdensomely infected with BLV causing important economic losses. Control measures were 

implemented elsewhere in order to reduce prevalence based mainly in eradication/segregation of 

infected cattle and vaccination. In countries with high prevalence of infection these efforts were 

unsuccessful due mostly to economic costs, management restrictions and lack of an efficient vaccine. Is of 

prime importance to develop novel strategies to control BLV infection. Livestock breeding programs 

exploit selection of genetic traits beneficial for production (e.g., milk traits, growth, reproduction). In this 

context, the implementation of programs that include resistance to diseases have the potential to be 

useful as complementary tools of control. Objective: The aim of this presentation is to show briefly the 

experimental design and tasks that will be carried out in order to obtain information about genes and 

genomics regions (loci) involved in prevalence and pathobiology of BLV infection using high densities 

SNPs markers. Methods: The population consist of 999 Holstein and Holstein x Jersey crosses cows 

belonging to commercial breeds located in a dairy farms area from Argentina with high prevalence to BLV 

infection. The population under study is distributed in 29 half-sib families with complete genealogical 

information spanning several generations. Genome-wide association (GWA) analysis will be performed 

using different phenotype definitions. The prevalence for all samples was determinated on the presence 

of anti-p24 antibodies trough a test ELISA using recombinant BLV-p24 viral core protein (ELISA-p24). The 

humoral immune response level induced in natural conditions was measured trough the total white blood 

cell count (WBC) and p24 antibody reactivity. The infection level in vivo was evaluated by quantification of 

blood proviral load using real-time PCR. Animals will be catalogued as "cases" / "controls" using different 

disease phenotype classifications. The definition of various extreme phen otypes may explain the 

different genetic loci potentially involved in the susceptibility at different stages during the dynamic of 

infection. Genome-wide association analysis will be performed using the GRAMMAR-CG approach. Each 

animal was genotyped using the BovineSNP50 BeadChip with 54,609 SNPs. After quality assurance 

filtering recently conducted, 925 animals and 44,163 SNPs remained. Conclusions: To our knowledge, this 

will be the first GWA study of Bovine leukemia virus infection in cattle using the Bovine 50K Chip. 

Regarding that BLV infection control in dairy farms remains difficult, the identification of loci associated 

with susceptibility/resistance could be included into breeding schemes. Even more, understanding the 

function exerted by the products of these loci, could enable the development of novel therapeutic 

strategies, effective vaccines and diagnostic tools. 
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Abstract: 

In spite of the great development of animal reproduction biotechnologies, such as embryo in vitro 

production (IVP), preimplantation genetic diagnosis (PGD) is still applied with restraint in animal embryo 

transfer. Recent advances in genomics have associated phenotypic characteristics with molecular 

information, allowing for the development of marker-assisted selection. The aim of this study was to 

evaluate the genotype quality in bovine embryos using a high-throughput SNP platform (Illumina® 

BovineLD Genotyping BeadChip -6,909 SNPs). As the small amount of genomic DNA (gDNA) obtained 

from embryo biopsies is the main limitation for the genotyping procedure, Whole Genome Amplification 

(WGA) (Repli-g Mini Kit, Qiagen, Hilden, Germany) was used in order to increase the amount of gDNA 

from embryo biopsies and allow for genotyping thousands of SNPs simultaneously. Eighty-eight IVP 

bovine embryos were subjected to micromanipulation by microaspiration, and classified in three groups 

according to different numbers of biopsied cells: G1) 5-10 (n=28); G2) 10-20 (n=37); G3) > 100 - hatched 

blastocyst (n = 23). All samples were subjected to the same WGA protocol, and 4μL of each sample were 

used for genotyping on iScan/Illumina platform. The genotyping quality was assessed using the following 

parameters: Call Rate (CR), GenCall Score (GC10), Alelle Drop In (ADI) and Alelle Drop Out (ADO). The 

Kruskal-Wallis test was applied to investigate differences in the distribution of variables among groups. 

Spearman`s rank correlation coefficient revealed a significant correlation among all variables. The results 

showed a positive correlation between CR and GC10 (0.99/P <0.001), while ADI and ADO rates were 

negatively correlated with CR and CG10 (ADI/CR: -0.87; ADI/GC10: - 0.88; ADO/CR: -0.87; ADO/GC10: -

0.86), P<0.001 for all variables. Kruskal Wallis pointed to significant differences in all variables (CR, GC10, 

ADO and ADI) among the 3 groups of biopsies (G1, G2 and G3). The CR average was 59.26%, 78.47% and 

95.97% for G1, G2 and G3, respectively. A perl script was developed (mendellFix) for the inference of 

undetermined genotypes based on the parents genotypes by using Mendel’s laws, which increased the 

CR of group 1, 2 and 3 to 79.69%, 88.20% and 97.28%, respectively. The results of this study show that it 

is possible to perform the genotyping of bovine embryos in high-throughput SNP platforms with samples 

subjected to WGA/MDA protocols, but the number of cells obtained by embryo biopsy affects the quality 

of genotyping. The association of biotechnologies described in this work allows for the application of 

marker-assisted selection in bovine embryos, contributing to further accelerate the process of animal 

breeding. 
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Abstract: 

Genomic selection in beef cattle has the potential for improving response to selection. However, the 

accuracy of molecular estimates of breeding value (MEBV) diminishes in advanced generations of 

selection if phenotypes and genotypes are not routinely captured and the prediction model retrained. A 

partial solution is to identify and include causal variants in the MEBV prediction model. In this study, we 

investigate the potential for identifying the large effect causal polymorphisms which underlie quantitative 

trait loci in Angus cattle. We performed a genome-wide association study (GWAS) for sixteen traits by 

genotyping 3,570 animals with the BovineSNP50 assay and estimated SNP allele substitution effects 

(ASEs) by genomic best linear unbiased prediction. Prospective large effect QTLs were next identified 

using graphical analysis of the ASEs for each of the 16 traits. QTL genotypes were then estimated for each 

individual in the GWAS using their SNP genotypes within a 5 SNP window centered on the most likely 

position of each QTL. Eleven of these individuals were whole genome resequenced to an average depth 

of ~24X coverage and aligned to the UMD3.1 reference assembly. Within each QTL region we screened 

the sequenced bulls for polymorphisms that were concordant with predicted QTL genotypes and labeled 

those that matched in 10 or more as potential causal polymorphisms. Our next step will focus on 

annotation information about the set of QTL candidates and the development of an assay to facilitate 

their genotyping in several breeds. 
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