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аз  1. Introduction 

а 1.1 Introduction to genetics 

Hereditary, variability, Veterinary Genetics. Genetics is important to 

individuals, to society and to study of Biology. 

The role of genetics in biology, agriculture, animal husbandry, veterinary 

and medicine. Genetic diversity and evolution. Division of genetics: transmission 

genetics, molecular genetics, population genetics. Models genetic organisms. The 

early use and understanding of hereditary. 

Veterinary Genetics is the science that studies hereditary anomalies and 

diseases with hereditary predisposition and develops methods of diagnostics, 

genetic prophylactics and breeding of animals for disease resistance. 

 

а 1.2 Mitosis and meiosis 

The cell structure. Chromosome, karyotype. The cell cycle and mitosis. 

Interphase, prometaphase, metaphase, anaphase, telophase. Meiosis: prophase I – 

leptotene, zygotene, pachytene, diplotene, diakinesis. Metaphase , Anaphase I, 
Telophase I, Cytokinesis, Interkinesis. Prophase II, metaphase II, telophase II, 

cytokinesis. Meiosis in animal. Spermatogenesis (spermatogonia – primary 

spermatocyte – secondary spermatocyte – spermatids – sperm). Oogenesis 



(oogonia – primary oocytes – secondary oocyte, first polar body, - ovum, second 

polar body. 

 

аз  2. Mendelian genetics 

 

а 2.1 Monohybrid cross. postulates of Mendel's 

Gregor Mendel discovered the basic principles of heredity. Genetic 

terminology (gene, allele, locus, genotype, phenotype, heterozygote, homozygote, 

dominance, recessiveness, segzegation). Monohybrid cross. Punnet squares test 

cross. 

 

а 2.2 Dihybrid cross, chi-square (χ2) analysis 
Dihybrid cross. Mendel,s fourth postulate. The principle of independent 

assortment. The dihybrid testcross. Chi-Square (χ2) analysis evaluates the 
influense of chance on genetic data (degrees of freedom, (df), probability value (p), 

null hypothesis. The multiplication rule. The additional rule. The application of 

probability to genetics crosses. The binominal expansion and probability. Applying 

probability and the branch diagram to dihybrid crosses. 

 

а 2.3 Modification of mendelian ratio 

Alleles alter phenotype in different ways. Use a variety of symbols for 

alleles.  Incomplete dominance. Codominance. Blood groups. Lethal alleles. 

Dominance is interaction between genes at the same locus. 

Gene interaction that produces novel phenotypes. Epistasis. Dominant 

epistasis. Duplicate recessive epistasis. Final phenotypic ratio. Complementary 

analysis. Penetrance and expressivity. Genomic impriting. Temperature effects 

(Himalayan rabbit, Siames cat). Sex-limited and sex-influenced inheritance. 

Extranuclear inheritance modifies Mendelion patterns. 

Cytoplasmic inheritance. Genetic maternialeffects.Organelle hereditary: 

DNA in chloroplasts and mitochondria. Mitochondrial mutation: poky in 

Neurospora and petite in Saccharomyces. Mitochondrial mutations: human genetic 

disordes. 

 

аз  3. Sex determination 

 

а 3.1 Sex determination and sex-linked characteristics 

Sex chromosomes. Sex is determined by a number of different mechanisms. 

Chromosomal sex-determining systems. XX-XY sex determination, ZZ-ZW sex 

determination, XX-XO sex determination. 

Haplodiploidy. Genic sex-determining systems. Environmental sex 

determination. Sex determination in Drosophila melanogaster. Sex determination 

in humans. Dosage compensation prevents excessive expression of X-linked genes 

in humans and of the mammalian. Bar bodies. The Lyon hypothesis. The 

mechanism of inactivation. Z-linked traits. Y-linked traits. Use of Y-linked genetic 

markers. 



 

аз  4. Pedigree analysis 

 

а 4.1 Pedigree analysis, applications and genetic testing 

Use pedigrees to study the inheritance of characteristics in animals and 

humans. Standard symbols are used in pedigrees. Analysis of pedigrees requires 

recognizing patterns associated with different modes of inheritance. Autosomal 

recessive traits. Autosomal dominant traits. X-linked recessive traits. X-linked 

dominant traits. Y-linked traits. 

The study of twins can be used to assess the importance of genes and 

environment on variation in a trait. Concordance. Twin studies and obesity. 

Genetic counseling provides information to those concerned about genetic diseases 

and traits. Genetic testing provides information about the potential for inheriting or 

developing a genetic condition. 

 

аз  5. Quantitative genetics 

 

а 5.1 Quantitative genetics, quantitative traits 

Continuous variation characterizes the inheritance of quantitative traits. 

Additive alleles: the basis of continuous variation. The significance of polygenic 

inheritance. Heritability is a measure of the genetic contribution to phenotypic 

variability. Quantitative trait loci can be mapped. 

 

аз  6. Linkage and chromosome mapping 

 

а 6.1 Linkage and chromosome mapping in eukaryotes 

Genes linked on the same chromosome segregate independently. Crossing 

over serves as the basis of determining the distance between genes during 

mapping. 

Complete linkage compared with independent assortment. Crossing over 

with linked genes. A three-point testcross can be used to map three linkage genes. 

Physical mapping are used to determine the physical position of genes on 

particular chromosomes. Physical chromosome mapping through molecular 

analysis. 

 

аз  7. Genetic systems 

 

а 7.1 Bacterial and viral genetic systems 

Bacterial genome. Plasmids. Gene transfer in bacteria. Conjugation. Natural 

gene transfer and antibiotic resistance. Transformation in bacteria. Bacterial 

genome sequences. Model genetic organism. The bacterium Escherichia coli . 

Transduction. Gene mapping in phages. Overlapping Genes. RNA viruses. Human 

immunodeficiency virus and AIDS. 

 

аз  8. Chromosomal variation 



 

а 8.1 Chromosomal variation, aneuploidy, polyploidy 

Chromosome mutation. Types of chromosome mutation. Chromosome 

rearrangements: duplications, deletions, inversions, translocation. Aneuploidy, 

types of aneuploidy. Aneuploidy in humans and animals. Uniparental disomy. 

Mosaicism. Polyploidy. Autopolyploidy, allopolyploidy. Significant polyploidy. 

Chromosome variation plays an important role in evolution. 

 

аз  9. DNA, RNA structure and analysis 

 

а 9.1 DNA replication and recombination, transcription 

ll genetic information is incoded in the structure of DNA or RNA. Watson 

and Crick,s discovery of three dimensional structure of DNA. DNA consists of two 

complementary and antiparalle nucleotide strands that form a double helix. Many 

genes have complex structures. 

Messenger RNAs, which encode the amino acid sequences of proteins, are 

modified after transcription in eukaryotes. Transfer RNAs, which attach to amino 

acids, are modified after transcription in bacteria and eukaryotic cells. Ribosomal 

RNA, a component of the ribosome, also is processed after transcription. Small 

RNA molecules are present extensively in eukaryotes and participate in a variety 

of function. Large amounts of DNA are packed into a cell. A bacterial 

chromosome consists of a single circular DNA molecule. Eukaryotic chromosomes 

are DNA complexed to histone proteins. Eukaryotic DNA contains several classes 

of sequence variation.Transposable elements are DNA sequences capable of 

moving. Different types of transposable elements have characteristic structures. 

Genetic in formationmust be accurately copied every time a cell devides. All 

DNA replication take place in a semi conservative manner. The replication of 

DNA reqires a large number of enzymes and proteins. Recombination takes place 

through the breakage, alignment, and repair of DNA strands. 

RNA, consisting of a single strand of ribonucleotides, participates in a 

variety of cellular functions. Transcription is the synthesis of an RNA molecule 

from a DNA template. The process of bacterial transcription consists of initiation, 

elongation, and termination. 

The process of eukaryotic transcription but has some important differences. 

 

а 9.2 The genetic code and translation 

Many genes encode proteins. The genetic code determination how the 

nucleotide sequence specifies the amino acid sequence of a protein. Amino acids 

are assembled into a protein through the mechanism of translation. Addition 

properties of RNA and ribosomes affect protein synthesis. 

 

аз  10. Control of gene expression 

 

а 10.1 Control of gene expression in prokaryotes and eukaryotes 



The regulation of expression is critical for all organisms. Many aspects of 

gene regulation are similar in bacteria and eukaryote. Operons control transcription 

in bacteria cells. Some operons regulate transcription through attenuation, the 

premature termination of transcription. 

Antisense RNA molecules can affect the translation of mRNA. Riboswitches 

function as regulatory elements in mRNAs. Eukaryotic cells and bacteria have 

many features of gene regulation in common, but they differ in several important 

ways. The initiation of transcription is regulated by transcription factors and 

transcriptional activator proteins. Some genes are regulated by RNA processing 

and degradation. RNA interference is an important mechanism of generegulation. 

Some genes are regulated by processes that affect translation or by modifications 

of proteins. 

 

аз  11. Gene mutations 

 

а 11.1 Gene mutations and DNA repair 

Mutation are inherited alterations in the DNA sequence. The importance of 

mutations. Categories of mutations Types of gene mutations: base substitutions, 

insertions and deletions, expanding trinucleotide repeats. Phenotypic effects of 

mutations. Suppresor mutations. Spontaneous chemical changes. Chemical induced 

mutations. Radiation. Mutations are the focus of intense study by geneticists. 

A number of pathway repair changes in DNA: mismatch repair, base 

excision repair, nucleotide-excision repair. Other types. Genetic diseases and faulty 

DNA repair. Techniques of molecular genetics have revolutionized biology. 

Recombinant DNA technology. Molecular techniques are used to isolate, 

recombine, and amplify genes. Cutting and joining DNA fragments. Viewing DNA 

fragments. Locating DNA Fragments with Southern Blotting and probes. Cloning 

genes. Amlifying DNA fragments with the polymerase chain reaction. Application: 

the genetic engineering of plants with pesticides. Molecular techniques can be used 

to find genes of interest. 

Gene library. Creating a genomic library. Creating a cDNA library. 

Screening DNA libraries. In sity hybridization. Positional cloning. In silico gene 

discovery. Application: isolating the gene for Cystic Fibrosis. DNA sequences can 

be determined and analyzed. 

DNA sequencing. DNA fingerprinting. Application: identifyring people who 

died in the collapse of the World Trade Center. Molecular techniques are 

increasingly used to analyze gene function. Forward and reverse genetics. Creating 

random mutation. Site-directed mutagenesis. Transgenic animals. Knockout mice. 

Model genetic organism. The mouse Mus musculus. Silencing genes with RNAi. 

Biotechnolodgy harnesses the power of molecular genetics: pharmaceuticals, 

specialized bacteria, agricultural products. Oligonucleotide drugs. Genetic testing. 

 

аз  12. Genomics and proteomics 

 

а 12.1 Genomics and proteomics, bioinformatic 



Structural genomic determines the DNA sequences of entire genomes. 

Genetic map. Physical map. Sequencing an entire genome. The human genome 

project. Map-based sequencing. Whole-genome shortgun sequencing. Single-

nucleotide polymorphism. 

Copy-number variations. Expessed-sequence tags. Bioinformatic. Functional 

genomics determines the function of genes by using genomic-based approaches. 

Predicting function from sequence. Gene expess and microarrays. Gene expression 

and reporter sequences. Genome wide mutagenesis. Comarative genomics studies 

how genomes evolve. Prokaryotic genome. Genome size and number of genes. 

Horizontal gene transfer. Function of genes. Genome size and number of genes. 

Segmental duplication and multigene families. Gene deserts. Transposable 

elements. 

Protein diversity. Homologous genes. Colinearity between related genomes. 

The human genome. Proteomic analyzes the complete set of proteins found in cell. 

In the future, new genomic information will bring about potential benefits and 

concerns. Mitohondria and chloroplasts are eukaryotic cytoplasmic organelles. The 

genetic of organelle-encoded traits. She gene structure and organization of 

mtDNA. 

The replication, transcription and translation of mtDNA. Chloroplast DNA 

exhibits many properties of eubacterial DNA. The gene structure and organization 

of cpDNA. The replication, transcription, and translation of cpDNA. Through 

evolutionary time, genetic information has moved between nuclear, mitochondrial, 

and chloroplast genomes. Damage to mitochondrial is associated with aging. 

 

аз  13. Developmental genetics 

 

а 13.1 Developmental genetics and immunogenetics 

Developmental take place through cell determination. Cloning experiments 

on plants and animals. Pattern formation in Drosophila serves as a model for the 

genetic control of development. The development of the frut fly. Egg-polarity 

genes. Segmentation genes. Homeotic genes in Drosophila. Homeobox genes in 

other organisms. Genetic controlthe development of flowers in plants. Programmed 

cell death is an integral part of development. The study of development reveals 

patterns and processes of evolution. The development of immunity in through 

genetic rearrangement. The organization of the immune systems. Immunoglobulin 

structure. The generation of antibody diversity. T-cell-receptor diversity. Major 

histocompatibility complex genes. Genes and organ transplarts. 

 

аз  14. Population genetics 

 

а 14.1 Population genetics, mutation, migration, natural selection 

1. Genotypic and allelic frequencies are used to describe the gene pool of 

apopulation. Calculating genotypic frequencies. 

2. The Hardy-Weinberg law describes the effect of reproduction on 

Genotypic and allelic frequencies. 



Genotypic frequencies at Hardy-Weinberg equilibrium. Close examination 

of the assumptions of the Hardy-Weinberg law. Implications of the Hardy-

Weinberg law. Extensions of the Hardy-Weinberg law. Testing for Hardy-

Weinberg proportions. 

Estimating allelic frequencies with the Hardy-Weinberg law. 

3. Nonrandom mating affects the genotypic frequencies of population. 

4. Several evolutionary forces potentially cause changes in allelic 

frequencies. 

Mutation: The effect of mutation on allelic frequencies. Reaching 

equilibrium of allelic frequencies. Summary effects. 

Migration: The effect of migration on allelic frequencies. The overall effect 

of migration. Genetic drift: The magnitude of genetic drift. Causes of genetic drift. 

The effect of genetic drift. 

Natural selection: Fitness and the selection coefficient. The general selection 

model. The result of selections. Change in the allelic frequency of a recessive allele 

due to natural selection. Mutation and natural selection. 

The general effects of forces that change allelic frequencies. 

 

аз  15. Evolutionary genetics 

 

а 15.1 Evolutionary genetics, DNA sequence variation, rates of 
molekular evolution 

1. Organisms evolve through genetic change occurring within populations. 

2. Many natural populations contain high levels of genetic variation. 

Molecularvariation: Molecular data are genetic. Molecular methods can be used 

with all organisms. Molecular methods can be applied to a huge amount of genetic 

variation. All organisms can be compared with the use of some molecular data. 

Molecular data often provide information about the process of evolution. Protein 

variation: Measures of genetic variation. Explanations for protein variation. 

DNA sequence variation: Restriction-site variation. Microsatellite variation. 

Variation detected by DNA sequencing. 

3. New species arise through the evolution of reproductive isolation. The 

biological spesies concept. 

Reproductive isolating mechanisms:  

Prezygotic reproductive isolating mechanisms: 1) ecological isolation; 2) 

behavioral isolation; 3) temporal isolation; 4) mechanical isolation; 5) gametic 

isolation. 

Postzygotic reproductive isolating mechanisms: 1) hybrid inviability; 2) 

hybrid sterility; 3) hybrid breakdown. Model of speciation: Allopatric speciation . 

Sympatric speciation. Speciation through polyploidy. Genetic differentiation 

associated with speciation. 

4. The evolutionary history of a group of organisms can be reconstructed by 

studying changes in homologous characteristics. The alignment of homologous 

sequences. The construction of phylogenetic trees. 

5. Patterns of evolution are revealed by changes at the molecular level. 
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