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Livestock in LATAM 

• “Although Latin America and the Caribbean account for only 
13.5% of the world's population, they produce a little over 
23% of beef and buffalo meat and 21.40% of poultry at global 
level. In the case of eggs and milk, the region contributes 
more than 10% and 11.2% by weight, respectively” (FAO) 

Source: http://www.fao.org/americas/perspectivas/produccion-pecuaria/en/  - 23June17 
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Livestock in LATAM 

• Brazil, Argentina and Mexico are among the largest 
milk producer countries 

Source: http://www.sindilat.com.br/index.php/noticias/163-producao-de-leite-do-rs-cresce-quase-o-dobro-da-do-brasil-nos-ultimos-dez-anos 



Livestock in LATAM 

• And beef production 

Source: http://beef2live.com/story-world-beef-production-ranking-countries-0-106885 



Livestock in LATAM 

• But also in poultry 
production 

Source: http://canadiansmallflockers.blogspot.com/2015/04/chicken-exporters-for-world.html 



Geographic position LATAM 

Sorce: https://nelson.wisc.edu/sage/data-and-models/atlas/maps/avganntemp/atl_avganntemp.jpg 

Average annual temperature 



Important issues for livestock 
production in LATAM 

• Heat stress  
– Reduces production and fertility 

 

• Tropical diseases and parasite infestations  
– Ticks and ticks born-diseases; horn flies, foot-and-mouth disease, etc. 

 

• Low digestibility of tropical forages/ grasses 
– Tropical forages grow at fast rate but also lose quality very fast 

 

 

 

 



Which opportunities may we have with 
genome editing for LATAM livestock?  
 

 

 

 



Increase the thermotolerance 

• Introgression of genes or mutations associated to 
heat tolerance 

– Ex. Slick hair locus derived from Senepol (Bos taurus) cattle 
may confer thermotolerance  
• short hair length 

– Holstein cows with short hair - more tolerant to heat stress 

 

 

 

Image: http://m.milkpoint.com.br/radar-tecnico/bemestar-e-comportamento-animal/vantagens-do-manejo-do-estresse-calorico-em-gado-leiteiro-86072n.aspx 
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Cattle thermotolerance 

• Girolando (Hostein x Gir crossbred) cows with different ability 
to deal with high temperature and humidity index (THI) 
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- Search for 
polymorphism 
associated to 
thermotolerance- 
GWA study 
 
- discover of new 
genes or mutations  

Vaginal temperature 

THI 

THI 

Vaginal temperature 

Image: LS Camargo 



Control of ticks population 

• Ticks 

– High infestation reduces production 
• Uses of insecticides – milk withholding period 

– Resistance to insecticides 

 

 

 

– diseases vector (babesiosis and anaplasmosis) 

 

 

 

 
Image: http://www.cnpgl.embrapa.br/sistemaproducao/410211-controle-de-carrapatos-–-rhipicephalus-boophilus-microplus 



Control of ticks population 

• CRISPR/Cas9 and gene drive 
– Ex: mosquito Anopheles -Malaria vector 

• Three genes that confers sterility 

 

 

 

 

• Repairing mutations that cause insecticides resistance 

–  Example: two mutation in a putative receptor in ticks 
resistant to Amitraz – a very common insecticide  



Increase the rumen digestibility 

• Low digestibility of tropical forages – due to high content of 
hemi-cellulose and/or lignin 

– Can not be digested by rumen microbiome -  lack of enzymes   

– Modification of rumen microbiome to express fibrolytics or 
ligninolytic enzymes:  

• Xilanases (hemi-cellulose), laccases (lignin), etc 

– Contributes to increase feed efficiency 



Technical challenges 

• Off-targets 

– Recent concerns about in vivo off-targets and theirs 
effects on animals 

 

 

 

• Gene drive and species extinction 

– Uncontrolled transmission of the gene 

 



Technical challenge 

• Genome edited animal production in large scale 

– SNCT (animal cloning) very low efficiency, 

– Cytoplasm injection – required to cross the zona 
pelucida 

• Oocyte or zygote need to be  micromanipulated 
individually 

 

– Need for less labor and efficient methods to transfect 
embryos 



Technical challenge 

• Genomic and phenotypic studies: 

 

– in tropical enviroment  

– need of basic information to identify the correct 
targets genes, mutations, etc  
• Are the products of those genes involved in different 

metabolic pathways?  



Concerns 

• Public conception that animal genetic engineering 
is bad or demoniac 

– Even mutations already present in the specie 

– Public acceptance  

– International trade 

Image: https://br.pinterest.com/kitway1/dragon/ 
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