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1. [lepevyeHb NVIAHMPYEMBIX Pe3y/IbTATOB 0GYy4YE€HHUS N0 JUCHUIIMHE
(MoAy/110) COOTHECEHHBIX C IVIAHUPYEMBIMHU pPe3yJIbTATaMH 0CBOEHUA
00pa3oBaTeJIbHOM MPOrpamMmbl

1.1 llepevyeHb IJIAHUPYEMbIX PE3YJIbTATOB 06GyYEHUS 11O
JAUCIMILINHE

B pe3ynbTaTe u3ydyeHus JUCUUILIMHBI CTYJEHT AOJDKEH:
3HATh:

- MOJIEKYJISIPHO-TE€HETUYECKUE OCHOBBI XKU3HEAEATEIbHOCTH OPraHU3Ma;

- 3aKOHBI HACJIEZJOBAaHNUS KaUE€CTBEHHBIX M KOJMYECTBEHHBIX TPU3HAKOB;

- FTEHETUKY UMMYHUTETA;

- TEHETUYECKUE aHOMAJIMM C HACIEICTBEHHOHN MPEIPaCIOI0KEHHOCTBIO.
yMeThb:

- TPaMOTHO OOBSACHUTH IPOLECCHI, MPOUCXOASIINE B OPraHU3ME C TOUKH
3peHus 0011e0NOIOrMYECKON U SKOJIOTUYECKON HAYKU;

- TpPUMEHATHh TEOPETHYECKUE 3HAHUS W MPAKTUYECKUE HAaBBIKM B
MPaKTUYECKON U HAYYHO-UCCIIEIOBATEIbCKOM JAESITEIbHOCTH;

- POTHO3UPOBATH MOCIIEJICTBUS CBOECH MPOPECCUOHAIBHON AEATEIBHOCTH;

- OCBaMBaTh CaMOCTOSITENIBHO HOBBIE pa3feibl (yHIAMEHTAIbHBIX HayK,
WCIIOJIB3YS IOCTUTHYTBHI YPOBEHb 3HAHHM.
BJIAJETh:

- TEPMUHAMHU U TIOHATUSMHU F€HETUKH;

- COBPEMEHHBIMH MOJIEKYJSIPHO-TEHETHUYECKUMU METOJAMH  HU3yUYEHHUS
HACJIEI0BAHMS IPU3HAKOB B HOPME U TP MATOJIOTUU U MOBBIIIEHHS T€HETUYECKON
PE3UCTEHTHOCTHU K OOJIC3HSM.

1.2 IlnaHupyeMble pe3y/ibTaThl 0CBOEHHUA 06pPa30BaTE/IbHOM
MpOrpamMmblI

HucuunnuHa Veterinary genetics B cooTBercTBUU ¢ TpeboBanusimMu ®I'OC
BO nampasnena Ha ¢popmupoBanue creayoommx odmenpodeccuonanbabix (OIIK)
u oomux (OK) kommeTeHimii:

1. crtocoOHOCTH K camMmoopranu3anuu u camoodpaszoBannio (OK-7);

2. TOTOBHOCTh K KOMMYHHUKallMM B YCTHOM M NUCHbMEHHOW (opMax Ha
PYCCKOM M HWHOCTPaHHOM sI3bIKax JJIsi peHIeHHs 3aJad IpodecCHOHaTbHOU
nesitenbHocTH (OITK-2).

Ta6nuna 1. CBsi3b pe3yJbTaToB O0OYUYEHUS C IPUOOPETAEMBIMU KOMIIETEHIIUSIMU

Ne OcBanBaeMble 3HaHUS, YMEHUS, HABBIKU dopmupyemblie
n/n KOMIIETEHIUU
(OK, TIK)
3HaTh:
1.1 MOJIEKYJIIPHO-T€HETHYECKUE ocHOBHI | OK-7,
KU3HEJESATEIIbHOCTH OpraHm3ma; reHerudyeckue 3akoHsl | OIMK-2




HacCJICAOBAHUA IIPHU3HAKOB, YCTOﬁqHBOCTH K 60J'I€3H}IM,
IMOBBLIMNICHUA PC3UCTCHTHOCTH JKUBOTHBIX K 00JIC3HAM.

2 YmMmerh:

OK-7,
OIIK-2

IPUMEHITh TEOPETUYECKUE 3HAHUSA U IPAKTUYECKUE HABBIKU
B IPAKTUYECKON u Hay4YHO-HMCCIIE0BATEIbCKON
JEATEIbHOCTH;  IPOTHO3UPOBATH  IOCIEIACTBHUS  CBOEH
Ipo¢e€CCHOHAIBHOM JEATEIIbHOCTH; OCBanBaTh
CaMOCTOSATEIbHO HOBBIE pPa3/ieibl (PYHAAMEHTANbHBIX HAYK,
WCIIONIb3Ysl JOCTUTHYTHIN YPOBEHb 3HAHUM.

3 Baagers:

OK-7,
OIIK-2

HaBbikaMu reHeTU4eCKOTO aHalIn3a, TCpMHUHAMU U
IOHATHUAMU CCIICKIUH, ITCHCTHUKU, BeTepI/IHapHOI\/’I T'CHCTUKU,
noaxoJaMu K U3y4CHUIO HACIICACTBCHHBIX aHOMAaJINH 1
00JIe3HEH C TeHETHYECKOM MpeaApacIioJIOKCHHOCTBIO,
CCJICKIINHU KUBOTHBIX.

2. MecTo aAuCcUMIIMHBI (MOAYJISA) B CTPYKType 06pa30oBaTe/IbHOM
MpOrpaMMsl

Huctunnaa @TJ/.1 Veterinary genetics OTHOCUTCS K (paKyJIbTaTUBHOM
YacTH.

JlaHHasi AUCIMIUIMHA OINUpaeTcss Ha Kypcbl AUCHUIUIMH: «buonorus c
OCHOBaMH 3KoJorun», «MHOCTpaHHBIA A3bIK», «BeTepuHapHas TreHeTHKa» W
SBJIIETCSI OCHOBOM JUISl TOCIEAYIOMIEro W3y4eHus JaucuuiuivH: «lluTtonorus,
TUCTOJIOTUSL W 3MOpuosiorusi»,  «Bupycomoruss u  OMOTEXHOJOTHS,
«MmmyHono0rus», «Bocnpon3BoacTBO )KUBOTHBIX», «Essential of biochemistry».

3. CoaepxaHue JUCUMILIMHBI (MOAY.JIs1)

Pacnipenenenrie 4acoB mo TemMaMm M BUJAM 3aHSATUN MPEACTABISICTCS B
Tabauie 2 mo Kaxaou popme oOy4eHUs (ounast, 3a04Has).

Ta6nuna 2.1 Ounas Gpopma

Ne HaumenoBanue KomnuectBo yacos ®dopmupyemsbie
/o pa3ziesioB U TEM KOMIIETEHIINH
Jlexumm Bupg Camocrosr Bcero
JI) 3aHATHUSA elbpHas 110 TEME
(JIP,IT3) pabota
(CP)
1 2 3 4 5 6 7

Cemectp Ne 3.4
1 Introduction
1.1 | Introduction to 1 1 1 OK-7

genetics
1.2 | Mitosis and meiosis 1 1 OIIK-2
2 Mendelian genetics




2.1 | Monohybrid cross. 1 OK-7
Postulates of Mendel's

2.2 | Dihybrid cross, chi- 1 OK-7
square (2 ) analysis

2.3 | Modification of 1 OIIK-2
Mendelian Ratio

3 Sex determination

3.1 | Sex determination and 1 1 OIIK-2
Sex-Linked
Characteristics

4 Pedigree analysis

4.1 | Pedigree Analysis, 1 OK-7;
Applications and OIIK-2
Genetic Testing

5 Quantitative genetics

5.1 | Quantitative genetics, 1 OIIK-2
quantitative traits

6 Linkage and chromosome mapping

6.1 | Linkage and 1 OK-7
Chromosome Mapping
in Eukaryotes

7 Genetic systems

7.1 | Bacterial and Viral 1 OK-7
Genetic Systems

8 Chromosomal variation

8.1 | Chromosomal 1 OIIK-2
variation, aneuploidy,
polyploidy

9 DNA, RNA Structure and Analysis

9.1 | DNA Replication and 1 1 OIIK-2
Recombination,
Transcription

9.2 | The Genetic Code and 1 OK-7
Translation

10 Control of gene expression

10. | Control of Gene 1 OK-7;

1 Expression in OIIK-2
Prokaryotes and
Eukaryotes

11 Gene mutations

11. | Gene Mutations and 1 OK-7;

1 DNA Repair OIIK-2

12 Genomics and proteomics

12. | Genomics and 2 OIIK-2

1 proteomics,
bioinformatic

13 Developmental genetics

13. | Developmental OIIK-2

1 genetics and
Immunogenetics

14 Population genetics




14. | Population genetics, 1 1 1 OK-7
1 mutation, migration,
natural selection
15 Evolutionary genetics
15. | Evolutionary genetics, 2 2 OK-7
1 DNA sequence
variation, rates of
molekular evolution
16 Genetic and enviromental control of inherited disorders
16. | Syngle-gene disorders 2 1 OK-7
1
16. | Familial disorders not 1 OIIK-2
2 due to a single gene
17 Pharmacogenetics
17. | Pharmacogenetics, 1 2 OK-7
1 genetically engineered
3ayer 9 9
Hroro 8 8 20 36
Ta6numa 2.2 3aounas opma
Ne HaunmenoBanue KonnuecTBo yacos dopmupyemsbie
/11 pa3ziesioB U TEM KOMITCTCHIIUH
Jlexnun Bun CaMmocTosT Bcero
D 3aHATHUSA eJbHas noTeme
(JIP,IT3) pabota
(CP)
1 2 3 4 5 6 7
Cemectp Ne 3.4
Introduction
1.1 | Introduction to 1 1 OK-7
genetics
1.2 | Mitosis and meiosis 1 1 OIIK-2
2 Mendelian genetics
2.1 | Monohybrid cross. 1 1 OK-7
Postulates of Mendel's
2.2 | Dihybrid cross, chi- 1 1 OK-7
square (x2 ) analysis
2.3 | Modification of 1 1 OIIK-2
Mendelian Ratio
3 Sex determination
3.1 | Sex determination and 1 1 OIIK-2
Sex-Linked
Characteristics
4 Pedigree analysis
4.1 | Pedigree Analysis, 1 1 OK-7;
Applications and OIIK-2
Genetic Testing
5 Quantitative genetics
5.1 | Quantitative genetics, 1 1 OIIK-2
quantitative traits
6 Linkage and chromosome mapping




6.1 | Linkage and 1 1 OK-7
Chromosome Mapping
in Eukaryotes
7 Genetic systems
7.1 | Bacterial and Viral 2 2 OK-7
Genetic Systems
8 Chromosomal variation
8.1 | Chromosomal 1 1 OIIK-2
variation, aneuploidy,
polyploidy
9 DNA, RNA Structure and Analysis
9.1 | DNA Replication and 2 2 OIIK-2
Recombination,
Transcription
9.2 | The Genetic Code and 1 1 OK-7
Translation
10 Control of gene expression
10. | Control of Gene 2 2 OK-7;
1 Expression in OIIK-2
Prokaryotes and
Eukaryotes
11 Gene mutations
11. | Gene Mutations and 2 2 OK-7;
1 DNA Repair OIIK-2
12 Genomics and proteomics
12. | Genomics and 2 2 OIIK-2
1 proteomics,
bioinformatic
13 Developmental genetics
13. | Developmental 2 2 OIIK-2
1 genetics and
Immunogenetics
14 Population genetics
14. | Population genetics, 2 2 OK-7
1 mutation, migration,
natural selection
15 Evolutionary genetics
15. | Evolutionary genetics, 1 1 OK-7
1 DNA sequence
variation, rates of
molekular evolution
16 Genetic and enviromental control of inherited disorders
16. | Syngle-gene disorders 1 1 OK-7
1
16. | Familial disorders not 2 2 OIIK-2
2 due to a single gene
17 Pharmacogenetics
17. | Pharmacogenetics, 1 1 OK-7
1 genetically engineered
3auer 4 4
Hroro 8 8 32 36




VYyeOHast NEATETbHOCTh COCTOUT U3 JIEKLIMH, MPAKTUYECKHX 3aHITHM,
CaMOCTOSITENIbHOM pabOThl.

3.1.CoaeprxaHue OTAe/bHBIX pa3je/iOoB U TEM

Pa3pgea 1. Introduction

Tema 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.

Tema 1.2 Mitosis and meiosis

The cell structure. Chromosome, karyotype. The cell cycle and mitosis.
Interphase, prometaphase, metaphase, anaphase, telophase. Meiosis: prophase 1 —
leptotene, zygotene, pachytene, diplotene, diakinesis. Metaphase I, 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.

Pa3znen 2. Mendelian genetics

Tema 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.

Tema 2.2 Dihybrid cross, chi-square (%2) analysis

Dihybrid cross. Mendel,s fourth postulate. The principle of independent
assortment. The dihybrid testcross. Chi-Square (¥2) 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.



Tema 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.

Pa3ngea 3. Sex determination

Tema 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.

Pasznen 4. Pedigree analysis

Tema 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.

Paznea 5. Quantitative genetics

Tema 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.

Pa3znen 6. Linkage and chromosome mapping

Tema 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.

Paznen 7. Genetic systems

Tema 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.

Pasagea 8. Chromosomal variation

Tema 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.

Paznen 9. DNA, RNA structure and analysis

Tema 9.1 DNA replication and recombination, transcription

11 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 formation must 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.

Tema 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.

Pasznen 10. Control of gene expression

Tema 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.

Paszngea 11. Gene mutations

Tema 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 c¢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 RNA..
Biotechnolodgy harnesses the power of molecular genetics: pharmaceuticals,
specialized bacteria, agricultural products. Oligonucleotide drugs. Genetic testing.

Pa3znen 12. Genomics and proteomics

Tema 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.

Paznen 13. Developmental genetics

Tema 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.

Pa3znen 14. Population genetics

Tema 14.1 Population genetics, mutation, migration, natural selection

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



Paznea 15. Evolutionary genetics

Tema 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.

Rates of molecular evolution. The molecular clock. Genome evolution: exon
shuffling; gene duplication. Whole-genome duplication. Horizontal gene transfer.

Pa3pen 16. Genetic and enviromental control of inherited disorders

Tema 16.1 Syngle-gene disorders

Inborn erros of metabolism. Type of gene action. Sex-limited inheritance.
Genetical heterogeneity of disease. Type of gene action and type of disease.
Phenocopies. A sample of single-gene disorders in cattle, pigs, sheeps.

Tema 16.2 Familial disorders not due to a single gene

Liability and threshold. Incomlete penetrance. The multifactorial model.
Mor than one threshold. Some final points. Heritability of liability to disease.
Penetrance and expressivity. Futhe resolution of multiple factors. Recurrence risks.

Resistance to Marek,s disease in chickens. Resistance in parasites and
pathogens. Resistance to insecticides in sheep blowflies (Lucilla cuprina).
Resistance to anthelmintics. Resistance to antibiotics.



Control of parasites and pathogens: Screw-worm flies. Other insects.
Worms. Bacteria.

Increasing the level of resistance in hosts: Selection for resistance in hosts.
DNA markers for resistance in hosts. Transgenesis. Practical implications of host-
pathogen interactions.

Pazges 17. Pharmacogenetics

Tema 17.1 Pharmacogenetics, genetically engineered

Genetically engineered, pharmaceutical products: humal growth hormone,
insulin tissue plasminogen activator tPA, human clotting factor VIII, recombinant
monoclonal antibodies. The reaction to drugs has hereditary components. The gene
affected a person's reaction to drugs. Targeted medical the rapies, gene therapy.

4. Y4e6HO-MeTOAMYeCKOe M MHPOPMALMOHHOE 06ecriedeHue
AUCUMIUIMHBI (MOAYJ1A)

4.1. CnMCOK OCHOBHOM JIUTEpPaTypPhl

1. ViBannues B. B. OcHossl remeryky: yue6unk / B. B, Usanuines. — M.:
PHUOP: UIHOPA-M, 2017. - 207 c. /

4.2. CIMCOK AONO/THUTE/IbHOM JIUTEPATYPbI

1. XKuraues H.M., Yxonos ILU., Ilapackkuna b.T., Ileryxos B.JI.
[IpakTkym 1o BeTepuHapHoii renetrke. — M: KomnocC, 2012. =200 c.
2, [Teryxo B. JI., KoporkeBuu O. C., Crambekos C. XK. I'eHernka. —

Hosocubupck: CemI TIH, 2007. — 628 c.

3. ITeryxoB B.JI., KoporkeBuu O.C., CrambexoB C.)K. ['eHeTnka. —
Hosocubupcek: CemI TIN, 2007. — 628 c.

4. Pangno6uonorus [Texcr]: yue6nuk / H.IL. Jlsicenko [u ap.]; pex.: H.IT.
Jlbicenko, B.B. Iak. — 3-e u3n., crep. — Cankr-Iletep6ypr: Jlans, 2016. — 576 c.

5. Luneke P. A. Tlpuknagnas rexernka [Tekcr]: Angewahdte genetic:
kype sekuuit / P. A. lluneke; M-Bo celnl. x03-Ba, HOBOCHO. roc. arpap. yH-T. —
Hosocubupck: M3n-so HI'AY, 2015. — 648 c.

6. Luneke P. A. Ipuknanunas renernxa [Texer]: Applied genetics: kype
nekumit / P. A. Ilumbke; M-Bo cen. xo3-Ba, HoBocub. roc. arpap. yH-T. —
Hosocubupcx: Uzn-so HI'AY, 2012. — 722 c.

7. Lnnbke P. A. Ilpuxnagnas rexeruxa [Tekcr]: kype nekumii / P. A.
Lunbke; M-Bo ¢.-x. Poc. ®enepauun, HoBocuG. roc. arpap. yH-T. — HoBocu6upck,
2007.-391 c.

4.3. Ilepeyenn pecypcos HMHPOpPMALUOHHO-
TeJIEKOMMYHHKALlMOHHOM ceTH «UHTEepHET»



4.3. Ilepeuyensb pecypcoB UHGPOPMALUOHHO-

TeJIeKOMMYHI/IKaI.lI/IOHHOﬁ CeTH «I/IHTepHeT»

Tab6muma 3. [lepeuens nHOOPMAITMOHHBIX PECYPCOB

No Haunmenosanue Anpec
n/m
1. | CTpykTypa reHoB, MOCJIeI0BATEIIbHOCTH http://www.ncbi.com
Hykieotu10B JTHK.
2. | Gen Bank http://www.allgenes.org/
Jlokanu3anus reHOB Ha XpOMOCOME U CPEJCTBA http://www.hapmap.org
BU3yaiu3aiuu renoB — HapMap

4.4. MeTtoguyecKre yKa3aHUs AJisd OOy4YalOUMXCA MO OCBOEHHIO

AUCLUMUILIMHBI (MOAYJII0) M CAMOCTOSATE/IbHOM PaGOThI

1.

2.

Kuraues H.U., Ykonos I1.U., llapacekuna O.T., [letyxos B.JI. [Ipaktukym no
BerepuHapHou reneruke. — M.: Konoc C, 2012. — 200 c.

Genetics and breeding: MeToaUuYeCKHME yKa3aHUA [0  BBIMOJHEHUIO
CaMOCTOSITETILHOM M KOHTPOJIbHBIX padboT / coct. Iletyxos B.JI.; HoBocu®6. I'oc.
Arpap. yH-T. buonoro-rexnonorunueckuii gpakynbretr. — HoBocubupck, 2016. —
35c.

. Genetics and breeding: MeTonuyeckue ykazaHusl K MPAKTUYECKUM 3aHATUSIM /

coct. Ileryxos B.JI.; HoBocu6. I'oc. Arpap. yH-T. bruosioro-texHogoruyeckuii
dakynbpTeT. — HoBoCuOUpCk, 2016. — 21 c.

4.5. IepeyeHb HHPOPMAIMOHHBIX TEXHOJIOTUH, HCIHOJIb3yeMbIX

IpU OCYLIEeCTBJIEHUHU O0G6pa30BaTeJIbHOTO IMponecca Mo AUCHUIIMHE
(Moay/0), BKJIIOYAas MepeYeHb MPOrpaMMHOIr0 oGecrneyeHus |
WHPOPMALUOHHBIX CIPABOYHBIX CUCTEM, HarJISIAHBIX MOCOGUM

Tabnuua 4. TlepeueHs TUIIEH3MOHHOTO MPOTPAMMHOTO 00ECTICUCHHUSI

Ne HanmMmenosanne Koi-Bo Tun nuuen3nn Wi
n/n KITIOYEH npaBoo0bJIagaTehb
1. MS Windows 2007 1 Microsoft
2. MS Office 2007 prof (Word, Excel, 1 Microsoft

Access, PowerPoint)
4, Bbpayzep Mozilla FireFox 1 Mozilla Public
License
5. ITourtossrii ket Thunderbird 1 Mozilla Public
License

Ta6nuna 5. [lepeuensb miakaToB (1o TeMaM), KapT, CTEHJIOB,
MaKeTOB, MMPE3CHTANNH, (PHIIEMOB U T.].

Ne Tun HanmenoBanue IIpumeuanue

Buneodunsm | Genetics and Plant Breeding. mp4 17 muH.



http://www.ncbi.com/
http://www.allgenes.org/
http://www.hapmap.org/

2. | Buneodunsm | Genetic engineering in since fiction. mp4 35 mMuH.
3. | Buneopunem | DNA Repair 7 MUH.
4. | Buneodunsm | Pharmacogenetics 26MuH.
5. IIpezentanus | BRonHas jekuus 15 cnaiinoB
6. | Ilpesentanus | Genetics aspects 38 cnaiinos
7. | llpezentanus | Breedings aspects 44 cnaiina
8. IIpesenranus | Genomics and Proteomics 30 cnaiimoB
5. OnucaHve MaTepHaJbHO-TEXHUYECKOM 6a3bl
Tabnuua 6. IlepeyeHpUCIIONb3yEMBIXITOMEIICHUI:
Ne Tumna ynuropun [Tepedyens 060py10BaHUS
ayJIuTOPUHU
HK-502 Aynuropus s CrauvoHapHBI  MYJBTUMEAUMHBIN  ITPOEKTOD,
3aHSATHI HOYTOYK, 3KpaH 3x4 M, ayaumoo0opyJaoBaHHE
TEKIMOHHOTO THIIA, | (1oomKkH)
MPAKTUYECKUX
3aHATUHN, TEKYLIETO
KOHTPOJIS U
MIPOMEKYTOYHOU
aTTeCTallUH,
TPYIIIOBBIX U
WHJMBU1yaIbHbIX
KOHCYJIbTallui
HK-511 Ayautopus s CranuoHapHbI MyJIbTUMEIUNHBIN TPOEKTOP,
71a00paTOPHBIX U HOYTOYK, 9KpaH 3x4 M, aynnoo0opyoBaHHe
MPAKTUYECKUX (xonoHkn), neHTpudyru 2 wr, peppakromerp,
3aHSTHM, TEKYIIET0 | AJEKTpUUECKasl IIIUTKa
KOHTPOJIS U
MIPOMEKYTOYHOU
aTTeCTalllH,
TPYIIIOBBIX U
WHJMBUAYaTbHBIX
KOHCYJIbTAI[U!
6. Ucnios1b3yeMble HHTEPAKTUBHBIE POPMBI M METO/AbI 00Y4YEHHS MO
AUCHUIJINHE
Tabnuua 7. AKTUBHbBIE U UHTEPAKTUBHBIE (POPMBI U METOJIbI O0yUYEHUS
Ne Tema Koi- Bun Hcnonszyemslie dopmupyemsble
BOYACOB | y4€OHBIX WHTEPAKTUBHBIE KOMIIETEHI[UU
m/ 3aHATUH obOpa3oBaTebHBIC (OK, IIK)
| TEXHOJIOTUU




Mitosis, meiosis. |4 JI Jlexnus OK-7;

Mendelian KOHCYJIbTaIUsI OIlIK-2

Genetics

Sex determination | 4 113 OOyueHue B OK-7;

Quantative KOMaH1ax OIlK-2

genetics

DNA, RNA 4 113 CutyarmoHHble OK-7;
3aJ1aun OIIK-2

Gene mutation 2 113 Kaxpiit yuut OK-7;
KaXI0T0 OIlIK-2

Genetic and 2 I13 Keic-meTon OK-7;

environmental OIIK-2

control of

disease

7. IllopAA0OK aTTecTanyy CTYAEHTOB 110 AUCHHUILIVHE

I[JI?I arTeCTaly CTYACHTOB II0 JHUCHUINIMHC HCIIOJb3YCTCA OaJJIbHO-

peﬁTHHFOBaﬁl CHCTCMaA.

Ta6muma 8. I1lkana oreHKn akageMUIeCKON YCIIeBaeMOCTH

Benuynna | Onenka Heyn. 3 4
Kpenunra Ornenka F FX E D C B A
ECTS
Cymma 2 2+ 3 3+ 4 5 S5+
OayoB (mo  |(mo 0,5)| (mo (mo (mo (mo | (mo 1,0)
0,337) 0,583) | 0,667) | 0,833) | 0,917)
3 108 Memnee 35| 36-52 | 53-62 | 63-72 | 73-89 | 90-99 | bonee
100

3auéT BBICTABIAIOTCA CTYIEHTY, €CJIM MM B TEUYEHHE CEMECTpa HaOpaHO

00J1ee 53 0aJL10B.




8. CorstacoBaHue pa6oyei nNporpamMmMal

CooTBeTcTBYeT y4eOHOMY IUIaHy, YTBEPXKAEHHOMY YUeHBIM COBETOM
OI'BOY BO Hosocubupckoro I'AY, npotokoin ot «24» anpens 2017 r. Ne 5

PaGouvast mporpamMmMa o6cyKaeHa 1 yTBEepKIeHa
Ha 3aceaHuu Kadeapsl
POTOKOJI OT «28» armpesnst 2017r. Ne 16

3aBenyxou1i/n71 kagenpoi | ITeryxos B.JL
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