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1 Ilnanupyemble pe3yJbTaThl
COOTHECEHHBbIE ¢ Pe3yJIbTATAMHU OCBOCHHUSI 00Pa30BaTe/IbHON MPOrpaMMbl

00y4YeHHUs] MO JUCHUILUIAHE (MOAYJIO),

Hucuunnuna @T/.B.01 Veterinary genetics B COOTBETCTBUH C TpeOOBaHHSIMHU
®I'OC BO u Hanpasinena Ha popmuposanue cieayrommx komnereniui (YK, OIIK!):

Tabnuna 1. CBA3b pe3ynbTaToB 00yUEHUS C MPUOOPETAEMBIMU KOMITETEHIIUSIMU

KO)I 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

3ariaHUpPOBaHHBIE PE3YJIbTaThl 00y4YEeHHS

KOMIICTCHIIUH HHAWKATOpa JOCTUKCHU
KOMIICTCHIIUN
VK-4 Cnocoben HYK-4.2 3HATh:
NPUMEHAMb COBPEMEHHbLE Ocywecmensem MOJIOKEHUS MyTAIIMOHHOW U3MEHYMBOCTH, TEHETUKU
KOMMYHUKAMUBHbLE 8bINOIHEHUE C WH/IMBUYJIBHOTO Pa3BUTHS, TCHETHYECKUE aHOMAJIHH
MEeXHONI02UU, 8 MOM YUCTe npeosapumenbHoll KUBOTHBIX
HA UHOCMPAHHOM(bIX) Nn0020MOBKOUL HA yMeTb:
azvike (ax. [na UHOCMPAHHOM A3bIKe | IPOBOJUTH KOMIUIEKCHBIE BETEPHHAPHO-TEHETHYECKHE
akademuueckoeo u 00WeKy1bmypHOU U | UICCIICIOBAHUS JIJISl BBISIBJICHHUS TCHETHYECKUX
npogheccuoHanbHo2o npogheccuonanvHol | aHOMaJIMH B CKPBITOTO HOCUTEIBCTBA MyTAIlUH Y
83aUMOOeUCMBLUsL) memamuxu JKHUBOTHBIX
BJIa/IeTh:
COBPEMEHHBIMU BO3MOXHOCTSIMH METOJIOB
T€HETHYECKOT0, MUTOTCHETHYECKOTO U MOJIEKYJISIPHO-
TCHETHYECKOTO0  aHallu3a  IPH OICHKE  BIIMSHUSA
AHTPONIOTEHHBIX (PaKTOPOB HA OPTaHU3M YKHBOTHBIX
3HATh:
OIIK-2 Cnocoben HOIIK2.3
3aKOHOMEPHOCTH HACIIEIOBaHHUS U N3MEHUYUBOCTH
unmepnpemuposams ¢ | Ocywecmensem aHaIu3
. KaueCTBEHHBIX, KOJTUYECTBEHHBIX U TTIOPOTOBBIX
npogeccuonanvHol buozeoyenosa,
MIPU3HAKOB Y )KUBOTHBIX U BIIMSHHUE CPEJIBI HA UX
0esAmenbHOCMU GIUAHUE HA | 2e0XUMUYEeCKUe
MPOSIBIICHUE
@usuonozcuueckoe NPOGUHYUU, NPUHYUNDL
MeTh:
COCmosHUe OpeaHu3mMa | pazeeoeHus ul|Y
MIPOBECTH OLIEHKY U OTOOP JKUBOTHBIX IO
HCUBOMHBLX NPUPOOHDBIX, | 3AKPENIEHUSI NONE3HbIX N
YCTOWIMBOCTU-BOCTIPUUMYHBOCTH K HACJICICTBEHHO-
COYUATLHO- npoU3600CHMEEHHbIX
- . CPEOBBIM OOJIE3HSAM U BBISIBUTH T€HETUYECKYIO
XO35UCMBEHHDIX, nokasamenet y
00yCTIOBJICHHOCTh PEAKIINU Ha JICKapCTBEHHBIE
2eHemU4ecKux u HCUBOMHBIX, NPUHYUNBL
npenaparsl
9KOHOMUYECKUX (PaKmopos | hopmuposarus
g BJIa/I€Th:
VCMOUYUBbIX CMAd Nno .
COBPEMEHHBIMH METOJAAMH  CO3JIaHUSl  TMOIMYJISIIHIA
300p08bI0 Kax
JKUBOTHBIX C HH3KHM TEHETHYCCKHUM  TPY30M,
UHOUKAMOP . 2
obnamarmux OTHOCHUTEIHLHOM TeHETUYECKOU
IKOHOMUYECKO20
PE3UCTEHTHOCTBHIO K OOJIE3HSIM.
onacononyyus
npeonpusimus

1

YK — yausepcanpubsie komnereHmn, OIIK — obmenpodeccrnonansusie komnetennuy, K —

npodeccnonansubie kommneteHuy, [ICK — npodeccnonansro-cnenuanm3upoBanibie kommneteHn, [IKO —
npodeccnonansHbie KommneTeHIuy, ycranoBiaeHabie [I0OI] kak obs3arensabie, [IKP — npodeccnonansHbie
komnereHnny, ycranosineHHble [IOOIT kak pexkomenayemsie, IIKB — npodeccrnonanbHbIe KOMIIETCHIINY,

ycraHosneHHbsie OO.




2. MecTo IMCHUILUIMHBI (MOAYJIf1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

Hucrummaa OTJ.B.01 Veterinary genetics OTHOCUTCS K uacmu, hopmupyemotl
YUACMHUKAMU 00PA308AMETbHBIX OMHOULEHULL.

JlaHHas TUCIUIUIMHA ONMPaeTCs Ha KypChl TUCIUIUTHH: «brosiorus ¢ ocHoBaMu
DKOJIOTHNY, K AHATOMUS KUBOTHBIX», « XUMUsY, «OCHOBBI OMOJIOTHYSCKON CTATUCTUKU
U MHQOPMATHKNY, «BeTeprHapHasi SKOJIOTHANH SBJIICTCS OCHOBOM ISl IIOCIICTYFOIIETO
U3YYCHUS JUCIUILINH: «I[MTOJIOTHS, TUCTONOTHS M SMOPUOJIOTHs», «BerepuHapHas
MHUKPOOHOJIOTHS, MUKOJIOTHS U KMMYHOJIOTHsD, « BUPYCOJIOTHS M OHOTEXHOJIOTHSIY,
«Knunndeckasi hapMakoJIorusy, « IMU300TONOTHs U HHGEKIIMOHHBIC OOJIC3HNY.

3. Conep:xxanue IMCHUILIMHBI (MOIYJIs1)

PaCHpCHCHeHI/IC qacoB I10 TCMaM N BHJIaM 3aHITUU NpcaACTaBJICTCA B T36HI/IHG 2
1o KaxxJ10 (hopmMe 00YUCHUSI (ouHasi, 3204Has, OYHO-3204HAs).

Tabnuna 2. Ounas popma

KonnuectBo yacos q;gﬁﬁgfggr;;e
Ne HaumenoBanue
Bun Bcero
/11 pa3zesioB U TeM Jlexum CamocTtosiTenpHas
D) 3aHSTHS paGora (CP) 1o
(JIP) TeMe
Cemectp Ne 2
1 Introduction
11 Introduct.ion to 1 1 NVK-4.2
genetics
1.2 | Mitosis and meiosis 1 1 NYK-4.2
2 Mendelian genetics
Monohybrid cross.
2.1 Postulates of 1 1 Ezg}?fé
Mendel's )
29 Dihybrid cross, chi- 1 1 NYK-4.2,
) square (2 ) analysis HOIIK2.3
23 Modification of 1 1 NYK-4.2,
) Mendelian ratio HOIIK2.3
3 Sex determination
Sex determination
3.1 | and sex-linked 1 I S
characteristics '
4 Applications and Genetic Testing
Applications and
4.1 genetic testing, 1 1 235}?223’
pedigree analysis '
5 Quantitative genetics
Quantitative
5.1 | genetics, quantitative 1 1 nyK-4.2,
traits HOIIK2.3
6 Chromosome mapping and linkage




Chromosome

NYyK-4.2,

6.1 mapping and linkage 1 1 HOITK? 3
in eukaryotes
7 Genetic systems and gene mapping
Bacterial and viral
7.1 | genetic systems, gene 1 1 1YK-4.2,
— HOIIK2.3
mapping
8 Chromosomal variation
Chromosomal
2.1 Variati(?n, 1 1 NUYK-4.2,
' aneuploidy, HOIIK2.3
polyploidy
9 Genetic information
DNA Replication
9.1 and recombination, 1 1 NUVYK-4.2,
’ DNA repair, HOIIK2.3
transcription
9.2 The Genetic code 1 1 NYK-4.2,
' and translation HOIIK2.3
10 Control of gene expression
Control of gene
101 expression in 1 1 ) NVYK-4.2,
' prokaryotes and HOIIK2.3
eukaryotes, operons
11 DNA repair systems
111 DNA repair systems 1 1 ) NYK-4.2,
' and gene mutations HOIIK2.3
12 Genomics and proteomics
Genomics and
121 proteomics, genetic 1 1 NYK-4.2,
' map, physical map, HOIIK2.3
bioinformatic
13 Immunogenetics
Immunogenetics and VK42
13.1 developrpental 1 1 2 HOIIK?, ;
genetics
14 Population genetics
Population genetics,
14.1 muI:ation m%gration 1 1 nyK-4.2,
’ . HOIIK2.3
natural selection
15 Evolutionary genetics
Evolutionary
enetics, DNA
15.1 secgluence variation 1 1 1YK-4.2,
’ HOIIK2.3
rates of molecular
evolution
16 Environmental control of inherited disorders
. Single-gene . UVK-4.2
16.1 disorders, genetic 1 1 2 HOIK? 3

control




16.2 53?11111: lt(()i lscfgei: 1 1 2 MyK-4.2,
' 4 ne HOIIK2.3
gene
17 Pharmacogenetics
17.1 Phan:sgggeﬁems’ 1 1 MYyK-4.2,
' genetically HOIIK2.3
engineered
3auer 9 9
Hroro 6 8 22 36
3aouHas hopma
KommuectBo yacoB PopmHpyembLe
KOMITCTCHIINH
Ne HanmenoBanue
Bun Bceero
n/m pa3eNioB U TeM Jlexuun CamocrosTenbHas
1) 3aHATHUS paora (CP) o
(JIP) TEME
Cemectp Ne 2
1 Introduction
11 Introduc‘qon to 1 1 VK42
genetics
1.2 | Mitosis and meiosis 1 1 YVK-4.2
2 Mendelian genetics
2.1 Moll)lgsliy]ljrtld of 1 1 2 UYK-4.2,
' ates o HOIIK2.3
Mendel's
29 Dihybrid cross, chi- 1 1 ) NYK-4.2,
) square (y2 ) analysis HOIIK2.3
73 Modification of 5 1 3 NYK-4.2,
) Mendelian ratio HOIIK2.3
3 Sex determination
. Sex cclleternll_mliltl(;)n | | VK42,
' anc Sex-iinke HOIIK2.3
characteristics
4 Applications and Genetic Testing
i Appllsations and 1 | NYK-4.2,
) genetic testing, HOIIK2.3
pedigree analysis
5 Quantitative genetics
‘i ?uantltatl‘[\f:: ; 1 | NYK-4.2,
. genetics, quantitative HOIK?. 3
traits
6 Chromosome mapping and linkage
61 | mapping and Ik ! | WYKL,
' pping a age HOTIK2.3
in eukaryotes
7 Genetic systems and gene mapping
|t T
8 ystems, g HOIIK2.3

mapping

Chromosomal variation




Chromosomal

2.1 Variatiqn, 1 1 NUYK-4.2,
' aneuploidy, HOIIK2.3
polyploidy
9 Genetic information
DNA Replication
9.1 and recombination, 1 1 5 NYK-4.2,
' DNA repair, HOIIK2.3
transcription
9.2 The Genetic code 1 1 NUYK-4.2,
) and translation HOIIK2.3
10 Control of gene expression
Control of gene
10.1 expression in 1 1 NYK-4.2,
' prokaryotes and HOIIK2.3
eukaryotes, operons
11 DNA repair systems
11.1 DNA repair systems 1 1 NVYK-4.2,
) and gene mutations HOIIK2.3
12 Genomics and proteomics
Genomics and
9.1 proteomics, genetic 1 1 NVYK-4.2,
) map, physical map, HOIIK2.3
bioinformatic
13 Immunogenetics
Immunogenetics and NVK-4.2
13.1 developrpental 2 2 HOIK?, ;,
genetics
14 Population genetics
Population genetics
14.1 muriation mgigration’ 1 1 UYK-4.2,
’ . HOIIK2.3
natural selection
15 Evolutionary genetics
Evolutionary
enetics, DNA
15.1 sec%uence variation 1 1 UYR-4.2,
’ HOIIK2.3
rates of molecular
evolution
16 Environmental control of inherited disorders
. Single-gene . NYK-4.2
16.1 disorders, genetic 1 2 3 O, 3’
control
Familial disorders
16.2 | not due to a single 1 2 3 nyK-4.2,
HOIIK2.3
gene
17 Pharmacogenetics
Pharmacogenetics
17.1 genetifally ’ 1 2 3 MYK-4.2,
) HOIIK2.3
engineered
3auer 4 4
Hroro 2 4 30 36




VYyeOHast  N€ATENBHOCTh  COCTOMT M3  JIEKUUH,  Ja0OpaTOpHBIX,
CaMOCTOATENBHON padOThl,, KOHTPOIBHOU PaOOTHI.

3.1.Conep:xaHue OTAeJbHBIX Pa3/iei0B U TEM

Pa3zoen 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 I — leptotene,
zygotene, pachytene, diplotene, diakinesis. Metaphase I, Anaphase I, Telophase I,
Cytokinesis, Interkinesis. Prophase I, 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.

Pazoen 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, segregation). Monohybrid cross. Pennet squares test cross.

Tema 2.2 Dihybrid cross, chi-square (x2) analysis

Dihybrid cross. Mendel's fourth postulate. The principle of independent
assortment. The dihybrid testcross. Chi-Square (¥2) analysis evaluates the influence 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 imprinting. Temperature effects (Himalayan
rabbit, Siames cat). Sex-limited and sex-influenced inheritance. Extranuclear inheritance
modifies Mendelian patterns. Cytoplasmic inheritance. Genetic material effects.
Organelle hereditary: DNA in chloroplasts and mitochondria. Mitochondrial mutation:
poky in Neurospora and petite in Saccharomyces. Mitochondrial mutations: human
genetic disorders.

Pazoen 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. Gene 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.

Pazoen 4. Applications and Genetic Testing

Tema 4.1 Applications and genetic testing, pedigree analysis

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.

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.

Pazoen 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.

Pazoen 6. Chromosome mapping and linkage

Tema 6.1 Chromosome mapping in eukaryotes and linkage

Crossing over serves as the basis of determining the distance between genes during
mapping. Physical mapping is used to determine the physical position of genes on
particular chromosomes. Physical chromosome mapping through molecular analysis.



Genes linked on the same chromosome segregate independently. Complete linkage
compared with independent assortment. Crossing over with linked genes. A three-point
testcross can be used to map three linkage genes.

Pazoen 7. Genetic systems and gene mapping

Tema 7.1 Bacterial and viral genetic systems, gene mapping

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

Pazoen 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.

Pa3zoen 9. Genetic information

Tema 9.1 DNA replication and recombination, DNA repair, transcription

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 information must be accurately copied every time a cell divides. All DNA
replication take place in a semi conservative manner. The replication of DNA requires 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.

Pazoen 10. Control of gene expression

Tema 10.1 Control of gene expression in prokaryotes and eukaryotes, operons

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 gene regulation. Some genes are regulated by
processes that affect translation or by modifications of proteins.

Pa3zoen 11. DNA repair systems

Tema 11.1 DNA repair and gene mutations

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.
Suppressor 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. Amplifying 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 situ hybridization. Positional cloning. In silica gene discovery.
Application: isolating the gene for Cystic Fibrosis. DNA sequences can be determined
and analyzed. DNA sequencing. DNA fingerprinting. Application: identifying 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 RNA1. Biotechnology



harnesses the power of molecular genetics: pharmaceuticals, specialized bacteria,
agricultural products. Oligonucleotide drugs. Genetic testing.

Pazoen 12. Genomics and proteomics

Tema 12.1 Genomics and proteomics, genetic map, physical map, 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 shotgun
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 express and microarrays. Gene
expression and reporter sequences. Genome wide mutagenesis. Comparative 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.
Mitochondria 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.

Pazoen 13. Immunogenetics

Tema 13.1 Immunogenetics and developmental genetics

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 fruit fly. Egg-polarity genes. Segmentation genes.
Homeotic genes in Drosophila. Homeobox genes in other organisms. Genetic control the
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
transplants.

Pazoen 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.

Pazoen 15. Evolutionary genetics

Tema 15.1 Evolutionary genetics, DNA sequence variation, rates of molecular
evolution

1. Organisms evolve through genetic change occurring within populations.

2. Many natural populations contain high levels of genetic variation. Molecular
variation: 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
species 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 in viability;

2) hybrid sterility;

3) hybrid breakdown.

Model of speciation: Allopathic 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.

Pazoen 16. Environmental control of inherited disorders

Tema 16.1 Single-gene disorders

Inborn errors of metabolism. Type of gene action. Sex-limited inheritance.
Genetically 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. Incomplete penetrance. The multifactorial model. More
than one threshold. Some final points. Heritability of liability to disease. Penetrance and
expressivity. Further resolution of multiple factors. Recurrence risks.

Host-pathogen interaction. Myxomatosis in rabbits. Prion diseases. African
trypanosomasis. Resistance in hosts. Resistance to neonatal scours in pigs. 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.

Pazoen 17. Pharmacogenetics

Tema 17.1 Pharmacogenetics, genetically engineered

Genetically engineered, pharmaceutical products: human 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 therapies, gene therapy.

4. YueOHO-MeTOAM4YECKOEe U MH(OPMAIHOHHOE O0ecreYeHune
AUCHUNIHHBI (MOIYJINA)

4.1. CuMCOK OCHOBHO¥ JIMTEPATYPbI’

1. Uanumer B. B. OcHoBbl reneruku: yueOnuk / B. B. Mpanumen. —
Mocksa: PHUOP: HMH®PA-M, 2026. — 251 c. - (Beicmiee oOpa3oBaHue:

bakanaspuat). — DOI: https://doi.org/10.12737/17443. - ISBN 978-5-369-01996-2.
- Texcr : anextponnbiit. - URL: https://znanium.ru/catalog/product/2216032

2 He 6onee 3 HCTOYHHUKOB,



2. Kosanenxo, H. I'. AHrIuiickuii A3bIK IUIA CeNbCKOX035MCTBEHHBIX BY30B.

3ooTexHus : yuebHuk maa Bysos / H. I'. Kosanmenko, A. B. SLIKHg, ———(CaHKT-
MetepGypr : Jlams, 2024, — 252 c¢. — ISBN 978-5-507- 51492—;:,;th TeKCT :
SNEKTpOHHBI // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAs cucf_ . UKL

https://e.lanbook.com/book/450566

4.2. CIACOK IOTOTHHTEILHOI JTHTEpPaTyphI’

47/ /,.fef%

1. Teneruka: yuebnuxk / B.JL Ileryxos/ O. .
Cram6exoB [u ap.]; peit.: M.C. ITauunn, T.K.Paucos, K.K. KaﬂpxaHOB — 2 e PIBJI .
uct. Y nomn. — Hosocubupck: CemI'TIH, 2007. — 628 c.

2. ¥uraues, A. W. IIpakTHKyM T10 Pa3sBEeNECHHIO CEbCKOXO03SHCTBEHHBIX
’KHBOTHBIX ¢ OCHOBAMH YACTHO 300TEXHHUH : yuebHoe mocobue msa By30B / A. H.
uraues, I1. U. Vkonos, O. I. Illapacekuna. - 2-¢ U311., tepepab. u poi. - CaHKT-
Iletep6ypr : 000 «KBAJIPO», 2023. - 336 c. - ISBN 978-5- 906371-49-2. - Tekct

: amexTporHkIit. - URL: https:/znanium.ru/catalog/product/2142725

3. Luiske P. A. [IpuxnanHas remetuka [Texcr]: Kype jekuwid / P. A,
wibke; M-Bo c.-x. Poc. ®expepanuu, Hosocu6. roc. arpap. yH-T. — HOBOCHOHPCK,
2007.-391 c.

4. ITwiske P. A. Ipuknannas renetuka [Texer]: Applied genetics: Kypc
nekmmit / P. A. Iluneke; M-Bo cen. x03-Ba, HoBocuO. roc. arpap. yH-T. —
Hosocubupck: Uzn-so HI'AY, 2012. - 722 c.

5. [Tmteke P. A. Ilpuxnammaas renmetuxa [Tekcr]: Angewahdte genetic:
kypc aexmmit / P. A. [uieke; M-Bo cel. X03-Ba, HOBOCHO. ToC. arpap. yH-T. —
Hosocubupck: M3n-so H'AY, 2015. — 648 c.

4.3. IlepeueHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANUMOHHOM
cetu «MHTEpHET»

Ta6nuna 3. [lepeduenbr nHGOPMALIMOHHBIX PECYPCOB

Ne HanmenoBanue Anpec
/1
1. | Cmpykmypa 2enos, nociedogamenbHoCmu http.://www.ncbi.com
Hykneomuoos JIHK
2. | GenBank http://www.allgenes.org/
3. | Jlokanuzayus eenos na xpomocome u cpeocmea hitp.//'www.hapmap.org
susyanuzayuu cenos — HapMap

4.4. Metoanueckue yKazaHusi Al 00y4AOLIUXCS 110 OCBOCHUIO
AUCHUIIMHBI (MOYJII0) K CAMOCTOSITEIbHOI padoThI

1. JKwuraue H.U., Yxonos I1.1., Illapacekuna O.T., ITeryxo B.JI. [Ipaktnkym
1o BerepuHapHoi renetuke. — M.: KonocC, 2012. — 200 c.

2. Genetics and breeding: Meronuyeckue yKa3zaHUS 1O  BBIIOJHEHUIO
CaMOCTOATENLHOM U KOHTPOJIBHBIX paboT / coct. [letyxor B.JI.; HoBocu®6. ['oc.

He 6onee 5 HNCTOYHHKOB, HOPMATHUBHBIC aKThl BKIIIOUYAKOTCSA Ha YCMOTPCHUEC MPETIOAaBaTEIIA.


https://znanium.ru/catalog/product/2142725
http://www.allgenes.org/
http://www.hapmap.org/

Arpap. yH-T. buonoro-texHonsorudeckuit paxynbteT. — HoBocubupck, 2016. —
35c.

Genetics and breeding: MeToanyecKkue yKa3aHus K MPAKTUYECKUM 3aHATHUSIM /
cocrt. [leryxoB B.JI.; HoBocu6. I'oc. Arpap. yH-T. bronoro-rexHonoruaeckuit
dakynsTeT. — HoBoCcuOUpCk, 2016. — 21 c.



4.5. Ilepeyenp MHPOPMANUOHHBIX TEXHOJOIMHd, MCIOJIbL3yeMbIX MPH
OCYIIeCTBJIEHMH 00pa30BaTeJLHOr0 IMpolnecca Mo JUCHUIUIMHE (MOIYJIIO),
BKJIIOYAsl [Mepe4YeHb JIMUEH3HOHHOr0 M CBOOOJHO PACIHPOCTPAHSIEMOIO
MPOrpaMMHOIr0 ofecne4eHUss M HHGPOPMAIMOHHBIX CIHPABOYHBIX CHCTEM,
HAJISITHBIX IOCOOMM

Tabnuua 4. [lepeyeHp TMIIEH3MOHHOTO NPOrPAMMHOI0 00ECTIEUEHHUS

No Haumenosanue Twun nuiieH3un win
/1 MpaBo00JIa1aTEeIb
1. MS Windows 2007 Microsoft
MS Oﬁ'icg 2007 prof (Word, Excel, Access, Microsoft
PowerPoint)
3. bpayszep Morzilla Firefox Mozilla Public License
4, Tloumoswiii knuenm Thunderbird Morzilla Public License
Tabnuua 5. [lepeuens 11akaToB (MO TeMaM), KapT, CTEH]IOB,
MaKeTOB, NMPE3EHTALMM, (PUIBMOB U T.1.
Ne Tun HanmenoBanne [Ipumeuanue
n/m
1. Buoeoghunvom Genetics and Plant Breeding.mp4 17 mun.
2. | Buoeoghunom Genetic engineering in since fiction. mp4 35 mumn.
3. Buoeoghunvom DNA Repair 7 MUH.
4. Buoeoghunvom Pharmacogenetics 26MuH.
5. Ilpesenmayus Beoonas nexuyus 15 cnatioos
6. IIpezenmayus Genetics aspects 38 cnatioos
7. Ilpezenmayus | Breeding’s aspects 44 cnatioa
8. IIpezenmayus Genomics and Proteomics 30 cratioos
5. Onucanue MaTepuaIbHO-TEXHUYECKOU 0a3bl
Tabnuna 6. [lepeyeHpb UCTIOJIb3yEMbBIX TTOMEIIIEHUN
Ne Tun aynuropun [Tepeuens 060py0BaHUS
ayaUTOPUH
HK-502 Ayoumopus ons CmayuonapHulli  MYTbMUMEOUUHbIL — NPOEKMOp,
3aHAMUL HOYMOYK, 9Kpan 3x4 M, ayouoobopyoosanue
AEKYUOHHO20 MUNG, | (onomKu)
NPAKMu4ecKux
3auamuil, mexkyue2o
KOHMPOA U
NPOMENCYMOYHOU
ammecmayuu,
2PYNNoBbuIX U
UHOUBUOYATILHBIX
KOHCYIbmayuu
HK-511 Ayoumopus ons CmayuonapHulil My1bmumeOUutiHblil NpoeKmop,
1AO0PaAmopHuIX U HOYMOYK, 9KpaH 3x4 m, ayouoobopyoosanue




NPAKMUYECKUx
3auamuil, mexKyue2o
KOHMPOTIAL U
NPOMENCYMOUHOU
ammecmayuu,
2PYNNoBuIX U
UHOUBUOYATILHBLX

(konouku), yenmpughyeu 2 wm, pegppaxmomemp,
DNEKMPUYECKast NIUMKA

KOHCYTbmayutl

6. HOpﬂI[OK aTTeCTallui CTYACHTOB IO IUCIHUIIINHE

s ammecmayuu cmyoenmog no Oucyuniune (MoOyar0) UCNONb3YEemCs
MPAOUYUOHHASL CUCEMA KOHMPOJISL U OYEHKU YCnesaemMocmu 00y4aouuxcs.

Tabnuua 7. banibHas CTpyKTypa OLIEHKA

OrneHka Heyn. 3 4
$ = Ouenka
E E ECTS F FX E D C B A
3 ;Q)‘ Cymma 2 2+ 3 3 4 > 5+
M (mo (mo (mo
Gamion  |(10 0.337)| (10 0.5) |10 0.583)| (¢ | o533 | 0917y | 20 10)
3 36 M‘;gee 10-15 | 15-20 | 20-25 | 25-30 | 30-33 | 33-36

3auéT BBICTABJISIETCS CTYJICHTY, €CIIM UM B TEUCHHE ceMecTpa HabpaHo GoJiee

20 0a10B.



8. CorsacoBanue padoueil mporpamMMbl
CooTBeTcTBYeT y4eOHOMY IIJIaHy, YTBEPKIECHHOMY YUYEHBIM COBETOM
®I'bOY BO YHuBepcuteT OMOTEXHOJOTHI, MPOTOKOI OT « 25 » 12 2025 T.
No 8

PaGouas mporpamma oOcykaeHa U yTBEPKICHA
Ha 3aceaHny Kadeapbl
MPOTOKOJ OT «_ 14 » 01 2026 . Ne 5

.o 3aBenyroiero kageapoi /”I’A M.B. CtpuxkoBa

(OMKHOCTB) MOJIIUCh DdUO

[Ipencenarens yaeOHO-METONUECKOM

[ JILA. ApakanieBa
KOMHUCCUHU N //ﬁ’ [/ | AL AP 1T
(TOIDKHOCTB) nbartucs dUO

PaGouas mporpamma oOcCyXKIeHa M COOTBETCTBYET Yy4eOHOMY IUIaHY,
yTBepKaeHHOMY YueHbiM coBetoM DPI'BOY BO VYHuBepcuTeT OMOTEXHOIOTHH,
MIPOTOKOJI OT
«__» 20 1. Ne

N3menenuit  He  TpeOyeTcs/M3MEHEHUs  BHECEHbl B paznen(-
bl):

HY)KHOE TNOTYEPKHYTh

[Ipencenarens yueOHO-METOIUYECKOTO
COBETa

(TOIHKHOCTB) HOIITACH OO

PabGouast mporpamma oOcCyXkJaeHa M COOTBETCTBYET YYEOHOMY IIJIaHy,
yTBepKaeHHOMY YueHbIM coBetoM DPI'BOY BO VYHmBepcuTeT OMOTEXHOIOTHH,
MPOTOKOJI OT
«__» 20 1. Ne

N3menenuit  He  TpeOyeTcs/U3MEHEHUs  BHECEHbl B paznen(-
bl):

HY)KHOE MOTYEPKHYTh

[Ipencenarens yaeOHO-METOIUYECKOTO
coBeTa

(TOMKHOCTB) TOJITHCH DdUO
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