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AIM OF THE STUDY 

 

• THE COMPARISONS INCLUDED DIFFERENCES BETWEEN THE 

GENETICALLY CLOSE POPULATIONS AS WELL AS BETWEEN DAIRY AND 

BEEF BREED TYPES 

 

• TO ACCESS THE OVERLAP BETWEEN SELECTION SIGNATURES 

DISCOVERED THROUGH ANALYSIS OF VARIATION IN LD  

 

• REPORTED GENOMIC REGIONS ASSOCIATED WITH ECONOMIC AND 

TRAITS OF BIOLOGICAL IMPORTANCE IN CATTLE POPULATIONS 



PINZGAU CATTLE 

• import – 1894 
 

• alpine breed 
 

• dual-purpose 
 

• unique traits 
 

• cultural heritage 
 

• endangered - in 1990 – 90,000 cows 

  - in 2017 ~ 3,000 herdbook cows  

 



EXPECTATIONS 

• SLOVAK PINZGAU WAS IMPORTED TO THE AREA OF HIGH 

TATRAS NOT SO FAR – GENETIC SIMILARITY IS APPARENT 

 

• DIFFERENT BREEDING CONDITIONS AND EVEN BREEDING 

GOALS (AUSTRIA – MEET, SLOVAKIA – MILK) 

 

• AFTER SEVERAL GENERATIONS SHOULD BE VISSIBLE THE 

DIFFERENCES – SELECTION SIGNATURE 



SELECTION SIGNATURES 

• DOMESTICATION - SIGNIFICANT GENETIC IMPROVEMENT 

• intense selection pressures 

• bovine genome undergoes changes at the underlaying regions of functional 

genetic variants 

 

• TO COMPARE BREEDS THAT HAVE BEEN SELECTED FOR DIFFERENT 

BREEDING GOALS (DAIRY AND BEEF CATTLE) 

• genetic variations in different breeds with similar production abilities and 

similar phenotypes can be related to differences in their selection history 
 

• DEGREE OF DIFFERENTIATION 

• FST, ROH 

• lower genetic variability, specific regional LD patterns 



LINKAGE DISEQUILIBRIUM 

• RATE OF DECLINE WITH GENETIC DISTANCE BETWEEN LOCI 

WITHIN A POPULATION 

• THE PROCESS WHEREBY TWO LOCI ARE MORE LIKELY TO BE 

TRANSMITTED TO OFFSPRING AS A PAIR THAN OTHER LOCI 
 

• TO DETERMINE THE NO. OF MARKERS IDENTIFYING QTL   

• THE CHROMOSOMAL REGIONS INFLUENCED BY SELECTION 

• MANAGING GENETIC RESOURCES AND DIVERSITY 

• NON-RANDOM ASSOCIATION OF ALLELES AT 2 OR MORE LOCI – EVOLUTIONARY 

HISTORY (ANCESTRAL EPS) 

• AFFECTED BY: 

• GENETIC LINKAGE, THE RATE OF RECOMBINATION AND MUTATION, GENETIC DRIFT, NON-

RANDOM MATING, SELECTION 



 37 Slovak Pinzgau 

 105 Austrian Pinzgau 

 84 Simmental 

 100 Holstein 

 55 Charolais 

varLD method 
• compares the regional variation 

of LD between populations 
 

• compares the score across 2 

breeds highlighting the regions 

that show high differences 
 

• regions containing the top 5, 1, 

0.1 and 0.01 percentile of signals 

MATERIAL AND METHODS 
 

381 CATTLE (BOVINE 50K BEAD CHIP) 



THE HIGHEST PEAK (TOP 0.01 PERCENTILE) 
BETWEEN 

• SLOVAK AND AUSTRIAN PINZGAU ON 

CHROMOSOME 20 

 

• SLOVAK PINZGAU AND SIMMENTAL  ON 

CHROMOSOME 11, 24 

 

• SLOVAK PINZGAU AND HOLSTEIN ON 

CHROMOSOME 7 

 

• SLOVAK PINZGAU AND CHAROLAIS ON 

CHROMOSOME 14 

 

• HOLSTEIN AND CHAROLAIS ON 

CHROMOSOME 20 



THE CHROMOSOME 11 SIGNALLED A SIGNIFICANT VARIATION OF LD IN 
MOST PAIRS OF BREEDS 

 
•  THE DIFFERENCES AMONG DIFFERENT PRODUCTION TYPES WERE 

OBTAINED IN EXPRESSION OF A SPECIFIC REGIONS OF THE GENOME 
 

•  IN THE REGION WITH THE HIGHEST PERCENTILE (0.01) WAS FOUND THE 
GENE ASSOCIATED WITH THE FEED EFFICIENCY AND GROWTH (MAP3K7) 

        Slovak Pinzgau – Austrian Pinzgau 

 Slovak Pinzgau – Simmental 

 Slovak Pinzgau – Holstein 

 Slovak Pinzgau – Charolais 

 Holstein – Charolais 



THE DIFFERENCES AMONG DIFFERENT BREED PAIRS ON 
CHROMOSOME 20 

    Slovak Pinzgau – Austrian Pinzgau 

 Slovak Pinzgau – Simmental 

 Slovak Pinzgau – Holstein 

 Slovak Pinzgau – Charolais 

 Holstein – Charolais 

The normalized scores 

from the genome-wide 

assessment of LD 

variation in selected 

pairs of populations, 

indicating strong 

evidence of inter-

population LD 

variations 



GROWTH HORMONE  RECEPTOR AND 
PROLACTIN RECEPTOR 

Slovak Pinzgau – Austrian Pinzgau  Slovak Pinzgau – Simmental 

Slovak Pinzgau – Holstein   Slovak Pinzgau – Charolais 

Holstein – Charolais 



RESULTS 

• GENOMIC REGIONS ASSOCIATED WITH TRAITS OF ECONOMIC AND 

BIOLOGICAL IMPORTANCE IN CATTLE REFLECTED CANDIDATE GENES 

WITH MAJOR EFFECT ON MILK YIELD AND COMPOSITION (GHR), 

REPRODUCTION (PRLR), FEED EFFICIENCY (PRKAA1, MOCOS), FERTILITY 

(PLAG1) AND IMMUNE RESPONSE (COQ3, PTGER4) 

 

• THE MOST SIGNIFICANT SNPS FOR PRODUCTION, 

REPRODUCTION AND FUNCTIONAL TRAITS WERE POSITIONED 

IN THE CHROMOSOME 7, 9, 11, 14, 20 AND 24.  



COMPARISON BETWEEN SLOVAK AND AUSTRIAN PINZGAU 
BASED ON VARIATION IN LD 

• Manhattan plot demonstrates the presence of significant signals in the regions on several autosomes 

• Upper abline represents signal with whole-genome significance threshold 

• Altough the common origin is very narrow there are genetic variations between Slovak and 

Austrian cattle 



 

• MORE DIFFERENTIATION REGIONS ASSOCIATED WITH IMPORTANT 

TRAITS OF SLOVAK PINZGAU AND SIMMENTAL WERE OBSERVED 

 

• IN THE SP AND SIM COMPARISON, THREE GENES POSSIBLY RELATED 

WITH VARIATION IN MUSCLE ACCRETION WERE IDENTIFIED (MYL12A, 

MYL12B AND MYOM1) 

 

• SIMILAR RESULTS WERE PRESENTED BETWEEN DAIRY AND BEEF CATTLE 

BY ANOTHER AUTHORS 

 

• IDENTIFICATION OF THE MOST CHARACTERISTIC REGIONS IN THE 

GENOME - DEVELOPMENT OF BREEDING PROGRAMS 

 

CONCLUSIONS 
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