

  

    

      

    

  




  




  

    

      Recent Advances in Biotechnology

    




    

      


    




    

      (Volume 7)

    




    

      


    




    

      Recent Trends In Livestock Innovative Technologies

    




    

      


    




    

      Edited by

    




    

      


    




    

      Hafiz Ishfaq Ahmad

    




    

      Department of Animal Breeding and Genetics

    




    

      Faculty of Veterinary Sciences

    




    

      The Islamia University of Bahawalpur

    




    

      Bahawalpur, Pakistan

    




    

      


    




    

      &

    




    

      


    




    

      Muhammad Hamid

    




    

      Department of Computer Sciences

    




    

      University of Veterinary and Animal Sciences

    




    

      Lahore, Pakistan

    


  




  




  




  

    


    


    


    


    


    


  




  

    

      BENTHAM SCIENCE PUBLISHERS LTD.




      

        End User License Agreement (for non-institutional, personal use)




        This is an agreement between you and Bentham Science Publishers Ltd. Please read this License Agreement carefully before using the ebook/echapter/ejournal (“Work”). Your use of the Work constitutes your agreement to the terms and conditions set forth in this License Agreement. If you do not agree to these terms and conditions then you should not use the Work.




        Bentham Science Publishers agrees to grant you a non-exclusive, non-transferable limited license to use the Work subject to and in accordance with the following terms and conditions. This License Agreement is for non-library, personal use only. For a library / institutional / multi user license in respect of the Work, please contact: permission@benthamscience.net.


      




      

        Usage Rules:




        

          	All rights reserved: The Work is the subject of copyright and Bentham Science Publishers either owns the Work (and the copyright in it) or is licensed to distribute the Work. You shall not copy, reproduce, modify, remove, delete, augment, add to, publish, transmit, sell, resell, create derivative works from, or in any way exploit the Work or make the Work available for others to do any of the same, in any form or by any means, in whole or in part, in each case without the prior written permission of Bentham Science Publishers, unless stated otherwise in this License Agreement.




          	You may download a copy of the Work on one occasion to one personal computer (including tablet, laptop, desktop, or other such devices). You may make one back-up copy of the Work to avoid losing it.




          	The unauthorised use or distribution of copyrighted or other proprietary content is illegal and could subject you to liability for substantial money damages. You will be liable for any damage resulting from your misuse of the Work or any violation of this License Agreement, including any infringement by you of copyrights or proprietary rights.


        




        

          Disclaimer:




          Bentham Science Publishers does not guarantee that the information in the Work is error-free, or warrant that it will meet your requirements or that access to the Work will be uninterrupted or error-free. The Work is provided "as is" without warranty of any kind, either express or implied or statutory, including, without limitation, implied warranties of merchantability and fitness for a particular purpose. The entire risk as to the results and performance of the Work is assumed by you. No responsibility is assumed by Bentham Science Publishers, its staff, editors and/or authors for any injury and/or damage to persons or property as a matter of products liability, negligence or otherwise, or from any use or operation of any methods, products instruction, advertisements or ideas contained in the Work.


        




        

          Limitation of Liability:




          In no event will Bentham Science Publishers, its staff, editors and/or authors, be liable for any damages, including, without limitation, special, incidental and/or consequential damages and/or damages for lost data and/or profits arising out of (whether directly or indirectly) the use or inability to use the Work. The entire liability of Bentham Science Publishers shall be limited to the amount actually paid by you for the Work.


        


      




      

        General:




        

          	Any dispute or claim arising out of or in connection with this License Agreement or the Work (including non-contractual disputes or claims) will be governed by and construed in accordance with the laws of Singapore. Each party agrees that the courts of the state of Singapore shall have exclusive jurisdiction to settle any dispute or claim arising out of or in connection with this License Agreement or the Work (including non-contractual disputes or claims).




          	Your rights under this License Agreement will automatically terminate without notice and without the need for a court order if at any point you breach any terms of this License Agreement. In no event will any delay or failure by Bentham Science Publishers in enforcing your compliance with this License Agreement constitute a waiver of any of its rights.




          	You acknowledge that you have read this License Agreement, and agree to be bound by its terms and conditions. To the extent that any other terms and conditions presented on any website of Bentham Science Publishers conflict with, or are inconsistent with, the terms and conditions set out in this License Agreement, you acknowledge that the terms and conditions set out in this License Agreement shall prevail.


        




        

          

            	

              Bentham Science Publishers Pte. Ltd.


              80 Robinson Road #02-00


              Singapore 068898


              Singapore


              Email: subscriptions@benthamscience.net


            



            	[image: ]

          


        


      


    


  




  




  




  

    FOREWORD




    


    


    


    


    


  




  

    It is a great privilege for me to be given a chance to contribute a foreword to the volume on intensive livestock production that was published by Hafiz Ishfaq Ahmad and Muhammad Hamid. It is helpful to have knowledge on so many of the topic's facets compiled in one book because it is still a contentious subject. In point of fact, the range that is covered is really broad since it encompasses all of the animals that are used for food and includes a very helpful chapter on fish farming, which is an industry that has been so underutilized in this country but has been very successful in a number of other nations. Biotechnology has the potential to improve animal productivity in a number of ways, including increased growth, improved carcass quality and reproduction, enhanced nutrition and feed utilization, enhanced food quality and safety, enhanced animal health and welfare, and reduced resource waste through more effective utilization of available resources.




    In the area of quality assurance programs, a number of biotechnological strategies can be assessed. This should be helpful for producing animal products with guaranteed quality and safety in terms of public health. Recent advances in reproductive biotechnologies have provided a powerful tool that can be used to improve animal production and address the challenges of livestock production in the future. Contemporary advances in reproductive biotechnologies have provided contemporary advances in reproductive biotechnologies. The implementation of these technologies will assist in managing the constrained resources that are currently accessible while simultaneously increasing the need for the production of food. The subject of nutrition is given a major role throughout, which is obviously of utmost significance when dealing with animals because these creatures must have all of their food provided for them. The disease will occur in whichever system is employed in the management of animals; however, the disease patterns and the disease potential will differ depending on the system. Even if there is an increased risk of disease in intensive settings, there is also a greater potential for the successful application of preventive medicine. Although intensive management is not a new concept, there are currently more animals of several species being kept in this manner than at any other time in history. Under current circumstances, which include decreased acreage and economic strain, it is quite obvious that intensification is here to stay.
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    The livestock sector globally is highly dynamic. In developing countries, it is evolving in response to rapidly increasing demand for livestock products. In developed countries, demand for livestock products is stagnating, while many production systems are increasing their efficiency and environmental Sustainability. Historical changes in the demand for livestock products have been largely driven by human population growth, income growth and urbanization. The production response in different livestock systems has been associated with science and technology as well as increases in animal numbers. In the future, production will increasingly be affected by competition for natural resources, particularly land and water, competition between food and feed and the need to operate in a carbon-constrained economy. Developments in breeding, nutrition and animal health will continue to contribute to increasing potential production and further efficiency and genetic gains. Livestock production is likely to be increasingly affected by carbon constraints and environmental and animal welfare legislation. The growing demand in the developing world and stagnant demand in industrialized countries represent a major opportunity for livestock keepers in developing countries, where most demand is met by local production, and this is likely to continue well into the foreseeable future. At the same time, the expansion of agricultural production needs to take place in a way that allows the less well-off to benefit from increased demand, which moderates its impact on the environment. This book attempts a rapid summary of the present-day state of livestock production systems globally in relation to recent trends, coupled with a brief assessment of whether these trends are likely to continue into the future. The key drivers underpinning past increases in livestock production are outlined, and the status of both intensive and extensive production systems in the developed and developing world is described.
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      Abstract




      Domestication of animals was one of the most significant changes in human history, beginning with a long-term connection between hunter–gatherers and wolves more than 15,000 years ago. Between 11,000 and 4,000 years ago (approximately the Neolithic to the Bronze Age), when mixed-crop farming communities emerged, a variety of additional species, including sheep, goats, cattle, pigs, poultry, and horses, were introduced into human society. The domestication of livestock had a profound impact on human society. It allowed humans to produce more food and live in larger, more complex societies. It also led to the development of trade and commerce, as surplus animals and animal products could be exchanged for other goods. Animals have played various roles since their domestication, ranging from being tolerated to being revered in ceremonial activities to supplying humans with additional advantages, such as food, clothing, building materials, transportation, herding and hunting. The diversity of phenotypes, seen in various domesticated species has provided generations of scientists with a useful model for studying evolution. The domestication process has led to the development of many different breeds of livestock; each adapted to specific environments and tasks. In modern times, livestock domestication continues to play a significant role in food production and agriculture, and it remains an important part of many cultures worldwide.
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      1.1. INTRODUCTION




      There are almost 150 species of domestic and wild ruminants. Ruminating mammals include sheep, goats, cattle, yak, camels, llamas, giraffes, deer and antelope. The wild ruminant’s population is approximately 75 million, native to all zones except Antarctica. Approximately 90% of all species are present in Eura-




      sia and Africa. These ruminant species are found within an extensive range ofenvironments and habitats, from tropic to arctic and from forests to open grasslands. The population density of native ruminants, which includes goats, sheep, and cattle, is difficult to estimate precisely because it varies significantly between regions and countries. However, according to the Food and Agriculture Organization (FAO), as of 2020, the global population of goats, sheep, and cattle combined was approximately 4.1 billion. [1]. More exclusively, small ruminants such as goats and sheep have adaptive abilities to live and create in composite atmospheres, whether arid high altitude or extreme cold. Generally, small ruminants are proficient converters of forage feeds, whether farmed in temperate, arid, or semi-tropical environments. Small ruminants have a great advantage compared to large ruminants in their low cost, small size, appropriateness to small holdings and, in numerous developing countries, their triple function use for meat, milk, and fiber. Distinctive in the world tendencies in livestock statistics over the past twenty years is the stable increase in sheep and goat numbers [2]. Domestication is the process of prompt, artificial and intensive selection, and the studies on animal domestication have mainly focused on evolutionary biology” [3]. Study on domesticated animals has certain major gains over studies of wild animals: descendants are commonly known, samples are usually not restricted and numerous breeds are inbred, and gene variant are fixed that are responsible for particular phenotypic characteristics. These characteristics of domesticated animals made them valued models for genetics and molecular studies of the coat-color inheritance of domesticated animals, including laboratory mice [4]. Therefore, genetic differences, a major requirement for selection, have been restricted in early domesticated populations. To comprehend these divergences, pooling data from diverse research areas, such as molecular biology and animal genetics, is essential. These data can be used to highlight the following questions: (i) why do domesticated animals have a greater degree of color variation as compared to wild descendants; (ii) when did this phenotypic discrepancy rise; and (iii) was deliberate breeding or genetic drift the key influence stirring this process [4].


    




    

      



      1. 2 EVOLUTION OF ANIMAL DOMESTICATION




      The origin of animal domestication is an antique but critical question. As a breakthrough for the agricultural uprising, zoo-archaeological methods have been involved in human evolution studies [5]. During past years, molecular genetic methodologies have been used to explore this problem [6]. Scientists can find the descendants of domesticated species through phylogenetic studies on genomic data of existing domesticated species and their wild ancestors [7]. The genetic data mostly contained mitochondrial sequences derived from the maternally innate genome that is non-recombining and has restricted power to recognize or compute hybridization concerning geographically discerned domestic and wild populations. The development of sequencing technologies has permitted the assessment of nuclear genomes analyzed in a population genetics scheme, thus overwhelming the boundaries of mitochondrial data sets [8]. Several studies demonstrated that pig populations domesticated in one place and then relocated to a new area successively gained the mitochondrial signature of native wild populations [9]. The same is correct for other taxa. The yellow leg trait was developed via introgression from grey jungle fowl and possessed by several South Asian indigenous chicken breeds [10]. African cattle are mixtures of “taurine” and “indicine” that possess both Y-chromosome signature and mitochondrial signals [11]. Successive admixture between wild and domestic populations that were never domesticated is stated as “introgressive capture” [12].


    




    

      



      1. 3 DOMESTICATION HISTORY: FROM TRADITIONAL FARMING TO MODERN BREEDING




      The foundation of domestication is linked with cultural progression from hunting to farming in ancient civilizations during the Neolithic, possibly with the exclusion of the dog, which was the most likely earlier domesticated animal [13] and diverged for different species concerning both locations and timing [14-16]. In some situations, skin and coat color can be valued markers for solving these opinions. For example, researches on the molecular context of yellow and white skin show a hybrid source of domesticated chicken [10]. However, in most domesticated species, few patriline's and matrilines' evolutionary ancestries exist to determine multiple roots of domestication in certain species [17, 18]. These molecular genetic data show that domesticated species' geographical distribution arose from an inadequate number of domestication cores [19]. The genetic variability of present breeds is frequently condensed through inbreeding. This decline in genetic diversity is started by the reproductive segregation of individuals from their common ancestors at domestication. Consequently, the genetic diversity of all domestic species is affected by bottlenecks. The domesticated species were isolated from their origin and adopted different climatic conditions in new regions. These new surroundings encouraged artificial selection to adopt new habitats, ultimately causing the fixation of preferred allelic variants. For example, horses were mainly domesticated for meat and milk during their domestication [20], but later on, they became animals for transportation, warfare and sport horse racing. These changes in phenotypic selection eventually changed the genetic markers impaired by selection (Fig. 1). Moreover, during the Neolithic, gene flow among domesticated species was low due to the small size of the human population.
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Fig. (1))


      Animal domestications over the period (Larson and Fuller 2014).



      Pathways separate animal domestications over the period of time that shows the approximate period by which animals were domesticated and entered the post-domestication improvement phase [7]. The main reason for this long-term gene flow within and between domestic wild species is rigorous breeding practices over the past two centuries that caused modern populations to bear an equivocal similarity to their ancestors, thus preventing the ability to use current data to understand the past correctly [21]. The studies have pursued overcoming this obstacle by producing DNA from antique samples and are inclined to emphasize the mitochondrial genome. This genome is inadequate to assume complex demographics [22], particularly when human-driven migration and concentrated sex-specific breeding methods have disturbed evolutionary histories (Fig. 2) [12].
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Fig. (2))


      Different levels in the development of animal domestication (Adapted: Vigne et al., 2011).

    




    

      



      1. 4 DOMESTICATION DRIVING DIVERSIFICATION




      The genetic variations created by animal domestication have been investigated using population genomics approaches to compare genomes of domestic breeds and wild populations. The evolution of domestic animals has a prolonged and famed history underlying the logical study of biological progressions widening back to the nineteenth century. The phenotypic discrepancies produced by animal breeders were first highlighted by Charles Darwin, showing human-facilitated artificial selection that supports his broader ideas concerning biological evolution, natural selection, and animal domestication [23].




      Recent studies mainly focused on genetic and phenotypic variations, predominantly anatomical, developmental and physiological, that accompanied the process of animal domestication [15, 24], particularly changes to female estrous cycles, docility, round-year breeding, stagy coat color distinction and depigmentation, small and floppy ears, improved tameness and modifications in the endocrine coordination that has been detected during domestication process of multiple mammalian species [25]. It is increasingly probable that researchers will be able to study the micro-evolutionary changes driving animal domestication at the molecular level utilizing current genomics technology. Various research on domestic red foxes, silver foxes (Vulpes vulpes), and rats (Rattus norvegicus) offered significant insights that were introduced in the middle of the twentieth century [26-28]. Determining potential genes and probable regulatory areas that impact docility or viciousness in animals has been done using functional genomics, QRT-PCR, microarray, reverse transcription, and genome mapping [29]. Notably, the acute changes in gene expression associated with domestication may alter the growing phases in a specific tissue [30]. Using gene enrichment analysis, it was discovered that generated SNPs in developmental genes (PAX2 and SOX2] might be repaired inside or adjacent to regulatory regions. Interestingly, domestication was accompanied by selective sweeps producing genetic changes on regulatory areas across the animal genome, revealing micro-evolutionary processes during the early stages of vertebrate domestication [30].


    




    

      



      1.5. MOLECULAR GENETICS AND EVOLUTION




      The genes are defined as a heritable fragment of genomic sequence (DNA or RNA) linked to regulatory units, transcribed units, and other functional sequence segments [31, 32]. The innovation in genome sequencing technologies has expanded the scope of comparative genomics from single genes to gene families and entire genomes. DNA is the hereditary material, and phenotypic deviations are one of the consequences of alterations in that genetic material. These alterations are created by several mechanisms that could be exterior, such as environmental, chemicals, and radiation and could be interior, like insertion, deletion and replication slippage of DNA fragments, genes, chromosomes or complete genome duplication. Therefore, the magnitude of mutation can vary from single nucleotide to gene duplication to complete genome duplication and can have numerous consequences, which could be advantageous or detrimental. The single gene can be involved in multiple, unrelated phenotypes and are therefore called pleiotropic genes [33, 34], or polygenic can aggregate to produce a single phenotype. The variations within the gene could be triggered by nucleotide exchange (non-synonymous or synonymous) or indels; these, in turn, can generate adaptive, negative or neutral alterations in the gene. A gene could be responsible for a particular trait (phenotype, e.g., coat color), and various forms of a gene called alleles lead to variations in traits; e.g., melanism is caused by variations of coat color genes like MC1R and ASIP [35].




      The study of an individual’s genetic makeup at the DNA level is known as molecular genetics, and it includes gene mapping documentation and genetic polymorphisms [36]. It discloses the relations and molecular functioning between genes utilizing genetics approaches and molecular biology. It helps insight into genetic differences that might be involved in particular syndromes and also aids in progeny’s pattern determination. Biotechnology and conservative tools in the livestock sector greatly contribute to improving its productivity, largely in developed countries and might be useful for starvation and poverty elimination, diminishing diseases and promising the sustainability of the environment in developing countries. Developing countries have previously used various techniques in three major animal science divisions, animal genetics, breeding, and reproduction; animal health, and production nutrition [37]. Molecular genetics can recognize the genes which are linked with a diversity of traits. By using this technique, it might be useful in the progress of livestock through their genetic makeup. By the use of molecular data in genetic selection plans, productivity can be improved, genetic diversity can be preserved, and adaptation to the environment can be enhanced [38]. Significant improvement has been made in purifying the genetics of animal and plant populations by utilizing artificial selection on quantifiable traits. Generally, this selection has been accomplished based on the noticed phenotype and the inherited features' lack of genetic structure. However, constant genetic investigation of traits in animal and plant populations leads to improved quantitative trait genetics. The genetic markers recognized from genes can be supportive in improving the breeding stock's genetic development utilizing marker-assisted selection. The ability to extract DNA and sequence conserved in antique animal and plant remains is growing quickly [39]. The evolutionary studies will be able to measure and find hybridization in human populations, which allows recognizing of the populations that encouraged modern domestication and differentiate the populations from the various other populations promptly that shared genetic material to present domestic stocks [40].


    




    

      



      1.6. TRACING DIVERSIFYING SELECTION UNDER DOMESTICATION AND MIGRATION




      

        



        1.6.1. DNA Markers Reveal the Complexity of Livestock Selection Signatures




        To find out the domestication origins of livestock species, one has to reach the ancestors from which the species descend, to identify the approximate locality of domestication. An ideal marker to deal with these prerequisites of livestock species domestication should be evolutionary conserved, diversified and well-structured across the geographical range of species and help find the particular polymorphism being evolved at a rapid and constant rate from the ancestors to the descendants. Fortunately, the cumulative characteristics have been reported in domestication studies in a unique marker; mitochondrial (mt) DNA [6]. A small plasmid originating in mitochondrial organelle, has less than 20 Kb size in most mammals. Being extremely mutable within species, studies have reported humans and goats have 500 and 331 distinct haplotypes from 23 and 406 individuals, respectively, in the control region and mtDNA variables section. Both mtDNA and predominately the control-region sequence have been used to reveal if a population has experienced a recent demographic expansion besides the history as a powerful tool to signify genetic diversity and phylogenetic structure. Maternally inherited, effectively haploid without recombination mtDNA has been reported to interpret phylogenetic analyses and to determine vertebrate phylogeny for the last two decades [6].


      




      

        1.6.2. Detecting Diversifying Selection in Genomic Data




        Natural selection infers fitness-enhancing traits, i.e., intended to enhance an organism's survival or reproductive competence in its environment and transfer to the next generation to increase the population prevalence in a specific time. As per the genomic era, selection can be defined as any non-random, differential segregation of an allele-specific to a particular phenotypic trait. The specific modes of selection include shared conceptual overlap and are referred to by multiple names. Studies have briefly defined the different modes of selection [41]. In simple, selection works directionally to favor an allele (positive selection) or culling (either negative selection or purifying selection). Random mutations could be more lethal than beneficial, so many novel alleles have a tendency to undergo negative selection and be excluded from the gene pool before they attain a detectable threshold. Several haphazard mutations could be more lethal than beneficial and need to be removed via ongoing negative selection/background selection from the gene pool before achieving some frequency within the population to preserve the great stretches of the genome, not prone to any variation. In balancing selection, diploid and polyploid organisms keep multiple alleles at an appreciable frequency within the gene pool, specific to a particular trait at the same locus. This could be due to heterozygote advantage (i.e., over dominance) or frequency-dependent selection [42]. In diversifying or disruptive selection, alleles being maintained are specific to opposite traits, culminating in the intermediates in contrast to stabilizing selection that underlies intermediate phenotypes via a selection of co-dominant alleles or by positive selection of alleles. Among these, positive selection is the recent development under progress in genomic methods to identify because of its conspicuous footprint on the genome and central role in the primary mechanism of adaptation (i.e., the origin of environment-specific phenotypes or niches) [43].


      




      

        



        1.6.3. Gene Duplication Drives Diversification




        While studying population genetic models, the evolution in action studies is not consistent to slow molecular evolution and suggests the dramatic change in phenotypic traits throughout just a few generations. Heritable traits have been reported to have rapid changes in other organisms, in addition to classic studies of rapid evolution in Darwin's finches [44]. Natural selection has been reported to diversify 10–20 generations in grayling [45]. Rapid phenotypic evolution has also been reported in [46] berry bugs and guppies [45, 47] and rainbow trout [48]. Rapid contemporary evolution examples have been reviewed excellently [49, 50]. Evolution experiments study rapid phenotypic evolution. A study of body mass up to four generations of artificial selection in marine fish has reported high selection and low selection, with an increase of 45% and 25% decrease, respectively [51]. Anolis lizards have also been reported to have larger pads through rapid evolution up to 20 generations to grasp the altitudes to combat the conger invasion. Lab experiments have been reported to describe rapid evolution in the alga Chlamydomonas for a single population cycle of high rotifer density [52, 53] and in soil mites with a 76% increase in age to maturity over a few generations when a new population was introduced to the lab. Similarly, histrionic changes in life-history tactics have been reported in seed beetles after a host shift [54]. Human activities cause contemporary evolution much faster than ‘natural’ by changing the environment. Human-induced rapid evolutions of industrial melanism have been reported in the peppered moth [55], and the increased rates of phenotypic change in human-harvested organisms [56]. Practically evolutionary dynamics could not be distinguished from genetic drifts though nature has rapid phenotypic evaluation commonly if rapidly evolving traits tend to be highly polygenic (Fig. 3) [57, 58]. Subtle frequency changes of genetic polymorphisms at many loci might be the reason for their selective responses. Population genetics uses the infinitesimal model for adaptation analysis and predicting the response of quantitative traits for implications of natural and artificial selection in applied breeding experiments for plants and animals [59].
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Fig. (3))


        The molecular evolutionary adaptations under the influence of gene duplication.

      




      

        



        1.6.4. Evidence of Positive Selection in the Human Genome




        It’s almost a decade, and the genetic data generated so far has increased our capacity to investigate evidence of selection for our species. The complete sequence of the human genome is a preliminary standard reference to all human genetics [60]. It provides a central data set consisting of completed or near-completed genomes of several related species (e.g., chimpanzee, macaque, gorilla, and orangutan). A public database of known genetic variants in humans and surveys of genetic variation in hundreds of individuals in multiple populations have been reported [61-63]. This new data is used to scan the human genome for natural selection signals. The natural selection study is nascent in humans, the novel data, erected on years of earlier work, taken to build the landscape of selection in our species. Studies have reported that many genetic loci have selection trends besides elucidating the signals of selective pressures. Diet patterns, environmental changes, and infectious diseases have been reported as substantial forces [62].


      




      

        



        1.6.5. Mapping Signatures of Positive Selection in Livestock




        The survival of inherited genetic diversity is necessary for breeding and evolution as it offers the substrate for natural and artificial selection. For evolution to progress, there must be constant availability of new genetic discrepancies carried out by various processes in the genome. The eventual source of new genetic disparity is unique mutations, and most are neutral or damaging, but in some cases, the newly generated variants are preferred by selection. There are lots of single nucleotide polymorphisms (SNPs) in vertebrate genomes, including those of domestic species [64-66]. Genetic variations also appear as structural changes in chromosomes, such as duplications, insertion, deletions, copy number variations (CNVs), translocations and inversions. Recent studies have also revealed the role of non-coding RNA in regulating different gene functions. Moreover, regulatory elements, mobile genetic elements (MGE), and different types of ploidies confer variation. Conversely, sexual reproduction, crossing over and independent assortment are important processes that conserve genetic variation within populations [67]. Revealing the signatures of positive selection is an essential tool to recognize important genes that might underlie economically significant traits and which will develop our skill to link genetic variants with a particular phenotype [68]. Modern cattle breeds have been intensively selected during the last decades; it has accomplished remarkable phenotypic variations over the past 40 years. Therefore, the genomic regions regulating important economic traits are likely to display footprints of selective breeding. However, it is still under study how selection has reformed the Holstein genome and which genomic variations are related to the phenotypic variations. The advantages of the bovine genome sequencing and the abundance of new polymorphic data from this exploration are recognized through the use of valued new tools in search of traces for the modern selection in cattle genome [68].


      


    




    

      



      CONCLUSION




      Our knowledge of the genetic underpinnings of animal domestication makes it possible to advance breeding practices by utilizing novel approaches. Determining the significant events of domestication provides a novel perspective on the study of the connection between humans and the natural world. It also identifies the events that drive the cultural evolution of humans and how they interact with the evolutionary processes predominant in biological evolution. These findings challenge assumptions about severe genetic bottlenecks that occurred during domestication. They also challenge interpretations of genetic variability in terms of multiple instances of domestication. Finally, these findings raise new questions regarding the ways in which behavioural and phenotypic domestication traits were developed and maintained. Because several putative wild progenitors are frequently able to interbreed and generate fertile children with the domesticated congeners and (ii) many domestic animals can produce viable offspring with a variety of wild, closely related sister taxa, the identity of the wild progenitor (or progenitors) of most domestic mammals is also yet unknown. Therefore, it is highly unlikely that each current domestic animal (considered a whole population) is descended exclusively from a single wild species, and it is more likely that domestic animals' genetic ancestry is relatively complex.
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      Abstract




      Biotechnological advancements have started gaining importance for subsidizing conventional breeding strategies to the latest cost-effective techniques that enhance the yield and are robust. This effort aims at showcasing the different strategies adapted to bring up the production curve in fisheries, poultry and livestock by using the latest biotechnological assays and procedures. A better understanding of disease resiliency in animals and increasing the growth rate of fish, domestic animals and poultry birds can help cope with the increased demand for milk, meat, eggs and proteins worldwide. The genome engineering tools, such as CRISPR-Cas9, single nucleotide polymorphism, somatic cell nuclear transfer, zinc-finger nucleases, Sperm Transfection–Assisted Gene Editing (STAGE) and cloning, possess the ability to alter the genome either by knocking in or knocking out of the genes for better selection of the breeds. Genomic estimated breeding values (GEBVs) are devised using the gene markers without prior knowledge of the exact gene location across the chromosome. These predictive values help in gene insertion or gene deletion in the host. The breeding programmes initiative can bring up advantages by managing the resources and growing the yield. The biotechnology applications should be incorporated with progressing customary reproducing and improvement programs to meet the growing challenge of feeding the population of 9 billion.
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