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Abstract :
Marker assisted selection (MAS) is a method used to select the dominant population of the product. MAS depends on the identification of the relationship between genetic markers and multiple trait loci (QTLs). The relationship between markers and QTLs depends on the distance between the marker and the target feature. Once pointers linked to QTLs are defined, they can be used in selection programs. This method of using pointers in selection is called pointer assisted selection.
MAS is useful when quality measurement is difficult and expensive, and features and characteristics are poor. MAS can help increase genetic diversity in breeders and can be used to improve the quality of livestock. Marker assisted selection (MAS) is the most widely used marker method in breeding.
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Introduction:
Adding genomic information to phenotypic information to increase selection response over conventional methods is called marker assisted selection (MAS). The concept of marker assisted selection (MAS) was proposed as early as 1900, using information about polymorphic regions to aid selection [1]. The process of using genetic markers to indicate the presence of desired genes is called marker selection [2]. Marker assisted selection (MAS) is an indirect selection method in which the interest is selected according to the markers associated with it, not its own characteristics [3]. The aim is to combine all genetic information on markers and QTLs with phenotypic data to improve genetic evaluation and selection.
The advantage of using MAS is that the effect of the gene on production is directly measured by the genetics of the animal and not predicted by the phenotype. The combination of two selection methods, natural selection methods or model selection and molecular genetics methods, facilitates site selection. Multiple predicted QTL effects and multiple positive options facilitate better decision making using MAS in animal treatment.



Marker assisted selection and quantitative trait loci:
MAS can only increase the value of genes when new QTLs are continuously identified, and the number of genes inserted by MAS decreases rapidly with increasing selection of the same QTL, and the number of new QTLs is also difficult to estimate. . QTL significantly increased MAS when measuring traits such as fertility and carcass. The purpose of MAS is to improve site selection [4]. For the success of QTLs in selection programs, specific polymorphisms responsible for favorable outcomes must be identified [5]. The efficacy of MAS is achieved by combining markers and true QTLs and mutations elsewhere in the genome [6]. Continued progress in genomic mapping and QTL analysis will eventually eliminate the association problem as QTL producing genes and even polymorphic alleles are identified. The genetic makeup of MAS is equal to 10-20% depending on the size of the QTL. When MAS was used in a population, the frequency of suitable QTL alleles increased rapidly during the first generation compared to conventional selection based on BLUP (best linear unbiased estimate). Animals selected for genotyping should be linked to marker loci and QTLs. Using QTL detection data in selection requires the development of selection methods that link molecular data to phenotypic data. The best choice should be to choose the same people as the parents of the next generation.
MAS can be effectively applied to traits controlled by QTLs with large effects and high phenotypic selection rates. However, the use of the MAS requires a unique attachment that can be used as a pet MAS in cattle feed. One problem with the MAS family is that many grandchildren need to have half the family to predict conflict. The selection strategy using cattle training data is generally based on pedigree information [7]. The use of linkage disequilibrium (LD) data to map QTLs is increasing [8].
After the QTLs are well mapped, the next step is to use them to predict breeding outcomes. There are many examples of the use of LD markers for selection in dairy cattle [9]. Using DNA data in populations with LD can improve the accuracy of identifying the correct species.
Advantages of marker assisted selection:
Analysis of the genes helps in identification of the traits an individual will pass on to the next generation, regardless of the environmental conditions. Selection based on traits such as disease resistance while phenotypes are not easily quantified. Selection is possible for genetics and mutants. The selection process is faster because the phenotype of an individual can be predicted very early on. For sexual restriction (milk production, egg production), the quality of inheritance is poor or workers are not good for reproductive cost (large litter, fertility) and response quality and genetic increase in normal selection, MAS was better than normal selection. Choice for more profitable and breeding programs [10], physical traits (beef quality), difficult or expensive to measure (line disease resistance), link between milk production and milk protein content [11] as they cannot be measured in breeders, traits expressed at the end of life is controlled by several allele pairs [4 ] and large genotypes, by interacting with the environment and testing offspring with long generations and long and expensive strides. MAS is used as a tool to shorten progeny through early selection (even before maturity) and selection for traits found in one sex [12].
MAS is particularly useful in crossbreeding programs where desired genotypes are incorporated into high yielding cultivars with improved overall yield. Disease resistant genes in native cultivars are a particular target of an amplification program that crosses many foreign crops with many local cultivars. Along with parenting behavior, maternal ability, and survival, reproduction are also good MAS targets because they limit sex and only show after the first stage of reproduction. Antibiotic resistance, which is often difficult to measure in non-invasive conditions, may also benefit from MAS. Because of the high heritability of MAS and its ability to measure quality before first selection, the utility of MAS on wool products should be limited.
Nutritional quality and maternal performance are important determinants of animal production [13] and genetic improvement will benefit from MAS because of its cost-effectiveness. The Booroola gene is used in MAS and related intervention programs (MAI) because its breeding value is of good economic value and genetic variation can be detected [14].
Limitation of marker-assisted selection:
The increased cost of collecting samples for genotyping and processing genotype data in MAS is a major limitation for breeding programs. Genotyping entire herds is also a challenge in the dairy industry. To reduce genotyping costs by identifying the most common individuals on phenotypic data [15], exclusion analysis [16] or combining phenotypic and genotypic data [17], the number of important markers of the gene is limited and users are unreliable, the accuracy of QTL detection is low. In general, the population used in MAS projects lacks complete genotype data, lacks markers, and selection of marker data cannot be relied upon due to potential overestimation of QTL effects and incorrect QTL locations. A common problem with QTL estimation is heterogeneity, meaning that QTL effects are not expressed uniformly over years or when using different populations [18].
Applications of marker-assisted selection:
Selective marker services can be used to identify genetic diseases [19], disease resistance and quality [20]. Use marker assisted selection to improve lifespan, feather pecking, depression, and desired behavior in animals [21].
Disease Resistance: Many models can detect genes affected by certain diseases, allowing to differentiate between disease-susceptible and resistant strains. MAS allows selection for immunity and allows selection to be independent of the medium.
Selection and breeding: The goal of animal breeding is to integrate QTL-linked markers into breeding programs using marker selection assistance (MAS) [22].
MAS can be used in farm animals by combining MAS deficiency or by genetic selection [9]. Quantitative trait loci (QTL) mapping and genomic studies will lead to precise and efficient selection for MAS [23].
MAS allows for selection without the expense of testing progeny. MAS also allows selection to occur among related individuals that do not exhibit the trait (milk production and egg laying in males), and MAS can be used in introgression strategies to select both for the trait to be introgressed and against undesirable traits [24]. MAS is expected to be most useful for highly heritable traits of large effect and such traits are already fixed with near optimal alleles in commercial lines. Ruane and Colleau (1996) found an increase of 6 to 15% from MAS in the selection response for milk production in cattle that used multiple ovulation and embryo transfer (MOET) in the first six generations of selection. The use of the MAS in dairy cattle has economic advantages [25,26].
Conclusion:
The use genetic markers with the phenotypes in a process called marker-assisted selection. Combined with traditional selection techniques, MAS has become an important tool for selecting desired traits in organisms. Compared to traditional breeding programs, MAS is expected to improve genetic quality and reduce the cost of progeny testing through early selection of young bulls. The use of MAS in breeding programs depends on breeders' knowledge of the genetic diversity and variability of animals and their ability to use genotype information to help develop their small businesses. MAS is also a good way to select animals for genetic resistance.
In the future, for MAS to be useful in large breeding populations, the infrastructure must exist for large-scale genotyping methods and generating hundreds of thousands of molecular data at an affordable price.
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