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Research background

▪ Sheep farming has a crucial environmental role worldwide

by reducing both the impact of greenhouse gas emissions.

▪ Carbon footprint of farming practices in sheep meat

production is reported to be lower than beef (Mazzetto et al., 2023;

Lal et al., 2022).

▪ Fixed and variable costs were the same for both species,

however sheep had a substantially higher liveweight

increase value than cattle ($4.79 vs. $1.46/kg) (Piltz et al., 2021).

▪ Valuable livestock for societies that meet their red meat

needs from ruminants.



▪ China produced approximately 2.68 million metric tons of lamb
and mutton, accounting for about 26% of the world's total
production. Followed by Australia (706,905 metric tons), Türkiye
(489,354 metric tons), New Zealand (436,975 metric tons), and
Algeria (344,937 metric tons).

▪ Body weight is one of the most important growth and
development components in sheep as it both directly and
indirectly influences lamb meat yield, wool production, and
reproduction.

▪ Lamb liveweight and liveweight gain have been defined as the
key drivers of profitability in international sheep production
systems (Cocks et al., 2002; Conington et al., 2004).

▪ Each additional day a lamb requires to attain its desired
slaughter weight results in an economic loss of €1.41 per lamb
per day for Irish sheep farmers (Byrne et al., 2010).



Genetics of bodyweight traits
▪ Estimated heritability for lamb daily weight gain and weaning weight was

low to moderate depending on the sheep breed studied (Mortimer et al., 2017;

Boujenane and Diallo, 2017).

▪ Few QTLs (4,072) have been identified using a genome scan based on

marker-QTL linkage analysis in sheep while the number in cattle and pigs

is 177,199 and 34,342, respectively (Hu et al., 2022).

▪ In our previous GWAS, a QTN (rs427117280; OAR2: 248863817G>T)

was detected as genome-wide significantly associated with weaning

weight and daily weight gain until weaning in Akkaraman lambs (Cinar et al.,

2023).



Aim

▪ Objective: The validation of GWAS results in multi-breed

livestock is crucial for enhancing the accuracy of genomic

selection and understanding genetic traits across different

breeds.

▪ Study aims to investigate the associations of rs427117280

SNP with lamb liveweight and lamb liveweight gain until

weaning in points in multi-breed sheep population.



Materials and Methods (Study design)

Animal Selection &
Tissue sampling

Genotyping

Statistical analysis
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Birth Weight (g) BW30 (g) BW60 (g) BW90 (g) ADGB-90 (g)

Phenotyping (n=1973)

yimcjl=µ+ Gi + Om + Fc + Tj + Nl + eimcjl

yimcjl: phenotype (birth, 30th, 60th ve 90th days weights and daily liveweight gain)

µ : population mean

Gi: fixed effect for genotype (3 levels; GG, TG, or TT)

Om: sex (2 levels; male or female)

Fc: farm impact (17 levels)

Tj: fixed effect for birth type (2 levels; single, or twin)

Nı: fixed effect for ewe age   



Results (association)

Table 2. Association of ENSOARG00020011332 rs427117280 with lamb liveweights and lamb liveweight gain until weaning 

showing adjusted means and standard errors from multi-breed sheep population. 

SNP Genotypes Birth Weight (g) BW30 (g) BW60 (g) BW90 (g) ADGB-90 (g) 

rs427117280 

 

GG  3,746.60±23.0 11,471.20±197.0 17,973.20±278.0 25,367.77±346.0 240.23±3.8 

TG 3,771.80±12.0 11,108.10±109.0 17,594.87±155.0 24,339.82±193.0 228.53±2.1 

TT 3,726.60±24.0 11,044.10±206.0 17,508.00±292.0 24,168.57±363.0 227.12±4.01 

Birth type *** ** ** *** * 

Breed (farm)  *** *** *** *** *** 

Sex *** *** *** *** *** 

Ewe age ** ** * NS NS 

R2 0.39 0.45 0.38 0.44 0.45 

P-value 0.17 0.18 0.39 0.01 0.01 

BW: Body weight; ADGB-90: Average daily weight gain until 90th day; Bold lettering highlights when genotypes were 

significantly associated with traits of interest (P≤0.01); *** (P≤0.001); ** (P≤0.01); * (P≤0.05); NS: not significant. 



Result and Discussion (genotype and allele freq.)



Discussion

▪ natriuretic peptide precursor-C (NPPC) gene encoding C-type natriuretic 

peptide.

▪ NPPC plays a critical role in growth in mammals, as it is expressed in 

the growth plate (Olney, 2006; Peng et al., 2013; Vasques et al., 2014). 

rs427117280



Conclusion

▪ rs427117280-GG genotype frequency was still very low in the five different 

sheep breeds examined.

▪ Selection studies to increase the frequency of this genotype in sheep breeds 

will make a positive contribution to increasing the liveweight at weaning.

▪ More extensive research may be designed to validate association of 

rs427117280 with pre-weaning and weaning growth traits in different sheep 

breeds worldwide. 



Future work

▪ Selection signatures of Türkiye sheep breeds based on tail type.

▪ Association of selection signatures with economical traits.

▪ Machine learning assisted GWAS.

▪ Quantitative genetics.

▪ Novel phenotypes. 

▪ Erasmus+ internship availability.

▪ Collaboration is looking…



mucinar@erciyes.edu.tr

mehmet.cinar@wsu.edu

Thank you and Questions??

▪ The National Community-based Small Ruminant Breeding 

Programme.

▪ General Directorate of Agricultural Research and Policies. 

▪ This research was funded by the Scientific and Technological 

Research Council of Türkiye (TÜBİTAK) through grant number 

[222O106].
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