
RESEARCH POSTER PRESENTATION TEMPLATE © 2019

www.PosterPresentations.com

Genetic diversity and structure of creole cattle (Bos taurus) from southern Peruvian 
Highlands
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We estimate for the first time the genetic diversity and population structure of southern
Peruvian creole cattle from Peru using SNPs. Individuals from Apurimac and Ayacucho
showed higher genetic diversity than other regions. The AMOVA results revealed that the
partitioning of the genetic variation was largest among individuals within populations
(96.35%) and lower genetic differentiation among populations from Southern Creoles
bovines. Similar pattern has been seen in other studies of creole bovines, all above 90% of
variation within populations. A total of three clusters were identified, interestingly, most of
the individuals from Puno region were placed in a single cluster.

The PCoA analysis supports what was found in the structure analysis, that some individuals
from the Puno region are clearly separated from the rest of the Southern Creole cattle. On
the other hand, Brown Swiss cattle seems to be separated from the Southern Creole cattle,
while Simmental is closer. We hope that this work will help in decision making for national
cattle breeding programs in Peru.

The creole cattle was originated after the
introduction of cattle into America 5 centuries
ago. Currently, the production traits of Peruvian
creole cattle is scarcely known. An important
characteristic of the creole cattle is its
adaptability to different extreme environments.
However, to date, molecular studies in Peruvian
creole cattle are still scarce.

1. Estimate the genetic diversity and population structure of Peruvian creole cattle from
four Southern regions of Peru (Apurimac, Ayacucho, Cusco and Puno).

2. Compare the Peruvian Creole cattle population structure with other breeds.

74 animals

(46 females,

29 males)

Animal sampling 

Genotyping and 
SNP quality control   

- Samples were genotyped
by using the Illumina GGP
Bovine 100K DNA array at
the Neogen laboratory
(Neogen, Geneseek, NL,
USA).

- Quality control was
performed using PLINK
v1.9. Samples and SNPs
with a genotyping rate ≥
90% and minor allele
frequency (MAF) higher
than 0.05 were retained.
Linkage disequilibrium
pruning was done, using
the PLINK parameter --
indep 50 5 2.

- Genetic diversity parameters

- Population structure 

Table 1. Genetic diversity parameters among Peruvian creole bovine populations from four regions of southern Peru.

Table 2. Analysis of molecular variance (AMOVA) for four Peruvian creole bovine populations

Figure 2. PCoA of four creole bovine populations and two breeds (Brown Swiss (BSW) and Simmental (SIM)).

Currently, due to the advances in
molecular genetics, a new generation of
molecular markers has been developed
for the genetic characterization of
livestock. Single nucleotide
polymorphisms (SNP) have become a very
popular tool for the genetic study of
livestock populations. Genome-wide SNP
chips were developed for multi-breed
genetic studies in cattle.
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Figure 1.Population structure of four creole bovine populations.

Ayacucho (n=12)

After quality control a data set of 24,200 SNPs and 69 individuals, were left.

Diversity Analysis  

We used:

PLINK v1.9 to determine:

- Observed heterozygosity (Ho)
- Expected heterozygosity (He)
- Index of fixation (FIS,

inbreeding coefficient)
- Minor allele frequency (MAF)

ARLEQUIN v.3.5.2 to estimate:

- Pairwise FST values
- Reynold's genetic distances

among different populations

Population Structure

We used:

R v.4.3.2 to determine:

- PCoA with ade4 v.1.7–22
package.

- AMOVA and phylogenetic
UPGMA tree with poppr
package v.2.9.4

STRUCTURE software v.2.3.4 to
estimate:

- Population structure and
individual membership.

Puno (n=24)

Apurimac (n=18)

Cusco (n=20)


