
Genética: es el campo de la biología que busca comprender la herencia biológica 

que se transmite de generación en generación. Genética proviene de la palabra γένος 

(gen) que en griego significa “descendencia".  

El objetivo de estudio de la genética son los genes, formados por segmentos de 

ADN. 

 

Genómica: estudio de los genes y sus funciones.  

El objetivo es entender la estructura del genoma, incluyendo el mapeo de los genes, 

el secuenciado del ADN y su funcionamiento interactuando con el ambiente. 

 

Por lo tanto, hoy existen niveles diferentes de “resolución” para un mismo objetivo: 

los genes y su funcionamiento 

. . .“El simposio tiene el objetivo general de mostrar, en 

 distintas especies, cómo nuevas tecnologías nos  

hacen cambiar la mirada sobre el mejoramiento animal” . . .  



Un cambio de la mirada para la cría animal aprovechando la 

información genómica 
 

.-  Mejoramiento genético de ovinos en la Patagonia: actualidad y desafíos ante nuevos  
    escenarios climáticos y comerciales . Vozzi, P A 
 
.-  El cerdo criollo pampa Rocha de Uruguay como recurso zoogenético local (una mirada 
    desde la genética).  Llambí M.S 
 
.-  Avances en el conocimiento del genoma de la alpaca. Gutiérrez Reynoso, G y Abel Ponce 
    de Leon 
 
.-  Clonación equina, herramienta práctica para preservar genética. Kaiser, G y col. 
 
.- Estrategias de investigación multidisciplinarias usando información genómica para la  
   elección de animales superiores. Poli, M A y col. 



 



 



Estrategias de investigación multidisciplinarias usando 
información genómica para la elección de animales superiores.  

 
     Poli, M A   



NGS platforms 
• Roche/454 FLX: 2004 

• Illumina Solexa Genome Analyzer: 2006 

• Applied Biosystems SOLiDTM System: 2007 

• Helicos HeliscopeTM :  2008 

• Pacific Biosciencies SMRT:  2010 

The sequence of sequencers: The history of sequencing DNA  
J.M. Heather, B. Chain / Genomics 107 (2016) 1–8 















EEA Anguil  -  Pampinta -  

2006-2009 ; 2010-2013 

EEA Mercedes  y EEA Concepción  

del Uruguay  -  Corriedale - 

Dec. 2009  - cont. 

EEA Balcarce – Texel  - 

Dec.  2018 -  cont. 

Sheep more resistant to the Parasite Gastrointestinal Infestation  



Artificially challenge  L3  lambs 3-6 months old   

 

.- Day 0, 28, 35 y 42 

  1.- Body weight  

  2.- FEC 

  3.- Hematocrit 

  4.- FAMACHA  

   

Others:  

  5.-  Birth body weigth and  every 45 days until one year old 

  6.-  Ewe body weigth/lamb body weight to weaning 

  7.-  Fleece weigth  

  8.-  Wool quality (OFDA) 

   

 

 

  9.-  Reproductive traits 

10.-  IgG; IgE . . .  

11.-  Ewe FEC  

Diámetro

medio (mic)

Desviación

st (mic)

Coeficiente

var (%)

Curvatura de

ondulación 

(grados/mm)

Factor de 

confort (%)

Rinde al

lavado (%)

Largo de

mecha 

(mm)

Res.Trac. 

(N/ktex)

Punta

(%)

Medio

(%)

Base

(%)



Trait BW FEC Hematocrit FAMACHA© 

BW 

 
0.41 (0.11) 

  

0.09 (0.25) 

  

  

0.00 (0.19) 

  

  

-0.43 (0.16) 

  

FEC 

 
-0.16 (0.05) 0.20 (0.08) -0.38 (0.20) 0.50 (0.19) 

Hematocrit 0.24 (0.04) -0.40 (0.03) 0.42 (0.08) -0.41 (0.14)  

FAMACHA© -0.26 (0.04) 0.22 (0.03) -0.36 (0.03) 0.29 (0.06)  

Heredabilities (h2)  and genetic and phenotypic correlations. 

a Heritabilities on the diagonal, genetic correlations above the diagonal and phenotypic correlations 

below the diagonal; between parentheses their standard errors.   



Rams  

Estimated Breeding Values (acc > 0.80) 

 



S FEC 

R BW 

S BW 

R FEC 

 

 

 

 

 

 

 

 

 

 

 

 
Year 

BW and FEC by year 

BW  FEC 



 A .-  Quantitative genetics classical approaches (variance components; 

           h2  ; genetics and phenotypic correlations, EBVs, etc.) 

 B .-   Molecular tools   



Chr SNP 
Benjamini-Hochberg -

value 
Bonferroni  

p-value 
gene 

2 IFIH1_400_AT 0,03827 Interferon induced with helicase C domain 1  

3 CLEC8A_532_CT 0,005027 0,01005 C-type lectin domain family 8, member A (LOX1) 

3 CLEC12A_567_CT 0,01219 0,03823 C-type lectin domain family 12, member A (MICL) 

3 CLEC12A_440_CT 0,01219 0,04876 C-type lectin domain family 12, member A (MICL) 
3 ZBTB39_51_GA 0,03581 Zinc finger and BTB domain containing 39 

3 NLRC4_918_AG 0,03887 NLR family, CARD domain containing 4 
3 IL2RB_180_TC 0,04805 Interleukin 2 receptor, beta 

3 CLEC1B_777_GC 0,04841 C-type lectin domain family 1, member B 

11 MAP2K3_832_GC 0,03827 Mitogen Activated Protein Kinase 3 

11 MAP2K3_945_CT 0,03827 Mitogen Activated Protein Kinase 3 

11 MAP2K3_123_AG 0,03887 Mitogen Activated Protein Kinase 3 

12 MASP2_104_CT 0,02853 Mannan binding lectin serine peptidase 2 

12 MASP2_573_CT 0,03887 Mannan binding lectin serine peptidase 2 

12 MASP2_194_CT 0,03887 Mannan binding lectin serine peptidase 2 

15 NLRX1B_1088_AG 0,02853 NLR family member X1 

20 OLADRA1_479_CT 3,20E-05 3,20E-05 MHC-Ovine Lymphocyte Antigen-DRA 

24 CIITA_606_AG 0,02853 class II, major histocompatibility complex, transactivator 
24 NLRC3_95_AG 0,03208 NLR family, CARD domain containing 3 

24 CIITA_813_GT 0,04841 class II, major histocompatibility complex, transactivator 

25 SFTPA1_964_AT 0,0333 Collectin-SP-A 

25 SFTPD_596_AG 0,03887 Collectin-SP-D 

25 SFTPD_331_AG 0,03887 Collectin-SP-D 
25 SFTPD_505_CT 0,0422 Collectin-SP-D 
25 SFTPD_709_CT 0,04661 Collectin-SP-D 

         Candidate gene – Preliminary Results (transformed FEC)  

 

 



Productive and Health phenotypic data - Cattle  

 .- Leukemia n= 1000 
 
    .- 2 times – 6 months ELISA p24 + WBC 
    .- Real Time PCR for proviral low 
    .- PCR specific 
 
.- Mastitis :    SCC in 2,000 cows during 2 years 
 
.- Internal  parasite  :   FEC for the 1,864 cows 

 

  .- Genotype :   (a)   1600 animals   39 SNPs Candidate gene  SNPlex©  

                            (b)    1050  animals          Bovine 50K Chip   

                            (c)     900 cows genotyped for BoLA DRB3.2 gene (Seq) 

 

Data Base : Las Taperitas S.A. .- 

 Breeds = 73% Holstein ; 23% Holstein x Jersey   

     900,000 records (Milk, P, F ) 

     25,542 milk cows.    08/14/1992    to  07/05/ 2012  



As expected, no very large QTL effects were detected, showing that the QTLs 

affecting these variables are dispersed throughout the genome, each with a 

 relatively small effect. 





Genome-wide association study for milk production and milk 

composition traits in Holstein and Holstein x Jersey dairy cattle. 
Raschia, M et. al., (enviado) 



Genome-wide association study for milk production and milk composition traits in 

Holstein and Holstein x Jersey dairy cattle.  

M. A. Raschia 1, J. P. Nani 2, H. A. Carignano 1, A. F. Amadio 2, 3, D. O. Maizon 4 and M. A. Poli 1.  



GWAS in Case-control study 

The case-control phenotypes to conduct GWAS for LI in vivo considered 396 

cases (HPVL) and 373 controls (ND/LPVL)  

The GWAS were performed using LMMs as implemented  in GCTA v1.24  

Gene to SNPs mapping was performed using BedTools package. Gene functional 

classification based in Gene Ontology terms (GO) was performed using the 

PANTHER classification system website (http://www.pantherdb.org/). 

http://www.pantherdb.org/
http://www.pantherdb.org/
http://www.pantherdb.org/
http://www.pantherdb.org/
http://www.pantherdb.org/
http://www.pantherdb.org/
http://www.pantherdb.org/


Manhattan plot depicting GWAS results of BLV level of infection 

Phenotypic variance captured by the common SNPs in the genotyping panel. The 
heritability (h2) for PVL was estimated at 0.63 (SE ± 0.14) on the scale of liability. 



Gene context and the LD map in the BTA23. SNPs associated with infection level.  

 

 

25 hits (p < 1,13.10-06) in the MHC region with genes relate to immune esponse All 

SNPs exceeding the significance threshold after  Bonferroni’s correction (-log10p > 

5.94) are located on BTA 23.  

.- transcriptomic from high and low proviral load animals 

.- Proviral integration places (targeted –sequencing) 

.- re-sequencing MHC regions in LLI and HLI 



• The livestock genomes sequencing is running. 

• The quantitative-molecular model works towards integrative 

and predictive biology approaches that improve the ability to 

move from genomic sequence to trait consequence. 

• The gene edition is an exiting technology.  

 

Final remarks . . . 

• Nevertheless, up today in livestock, it is necessary 

more/new phenotypes . . .  

Nature Reviews Genetics 
volume 20, pages135–156 (2019)  

https://www.nature.com/nrg


Thank you 



 


