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Pasgea 1. Introduction
TecroBoe 3axanue
1. What are some of the implications of all organisms having similar genetic
systems?

a) That all life forms are genetically related;

b) That research finding on one organism's gene can often be applied to other organisms;
c) That genes from one organism can often exist and thrive in another organism;

d) All of the above;

2. Whould the horse make a good model genetic organism?

3. How did developments in cytology in the nineteenth centure contribute to our
modern understanding of genetics?

4, Diploid cell have

a) two chromosomes;

b) two sets of chromosomes;

¢) one set of chromosomes;

d) two pairs of homologous chromosomes.

5. Which is correct order of stages in the cycle?
a) Gi, S, prophase, metaphase, anaphase;

b) S, Gi, prophase, metaphase, anaphase;

c¢) Prophase, S, Gi, metaphase, anaphase;

d) S, Gi, anaphase, prophase, metaphase.




6. Which of following events takes palace in meiosis II but not meiosis I
a) Crossing over;

b) Contraction of chromosomes;

¢) Separation of homologous chromosomes;

d) Separation of chromatids.

7. A secondary spermatocyte has 12 chromosomes. How many chromosomes will
be found in primary shermatocyte that gave rise to it?
a) 6;b) 12;¢)18; d) 24

8. Which structure is diploid?
a) Microspore; b)Egg; c) Megaspore; d) Microsporocyte.

Paznen 2. Mendelian Genetics.

TecroBoe 3aanue

1) The cross is L1 x L1, where 1 is an allele for long fingers and L is an allele for normal
fingers. The probability that the child will possess the genotype for long fingers (11) is 1/4, or
0,25. The trait has a penetrance of 80% which indicates that a person with genotype for long
fingers has a probability of 0,8 of actually having long fingers. The probability that the child will
have long fingers is found by multiplying the probability of the genotype by the probability that
a person with that genotype will express the trait: 0,25 x 0,8 = 0,2;

2) A 2:1 ratio is usually due to a lethal gene. The cross is Ww x Ww— 1/4 WW, 1/2 Ww,
and 1/4 ww. One of the homozygotes dies dies, yielding 2/3 Ww (green) and 1/3 ww (white).
The green progeny are therefore heterozygous (Ww).

Pa3znen 3. Bacterial and Viral Genetic System

TecroBoe 3aganue

1. Which is true of plasmids?

a) they are composed of RNA;

b) they normally exist outside of bacterial cells;

c) theyposses only a single strand of DNA;

d) they replicate independently of the bacterial chromosome.

2. Which pocess of DNA transfer in bacteria requires a virus?
a) conjugation;

b) transduction;

¢) transformation;

d) all of the above.

3. Conjugation between an F* and F~ cell usually resalt in?
a) Two F* cells;

b) Two F~ cells;

c)an F"and an F~ cell;

d) anHfr cell and an F+ cell.

4. In which bacteriophage life cycle does the phage DNA become incorporated intj
the bacterial chromosome?

a) Lytic;

b) Lysogenic;

c¢) Both lytic and lysogenic;

d) Neither lytic or lysogenic.



Pasnen 4. DNA, RNA Structure and Analysis

TecroBoe 3aganue

1. What did Watson and Crick use to help solve the structure of DNA?
a) X-ray diffraction;

b) Laws of structural chemistry;

¢) Models of DNA;

d) All the above.

2. How do the sugars of RNA and DNA differ?

a) RNA has a six-carbon sugar; DNA has a five-carbon sugar;

b) The sugar of RNA has a hydroxyl group that is not found in the sugar of DNA,;
¢) RNA contains uracil; DNA contain thymin;

d)Dna's sugar has a phosphorous atom; RNA's sugar does not.

3. The antiparallel nature of DNA refers to:

a) its charged phosphate groups;

b) the pairing of bases on one strand with bases on the other strand;

¢) the formation of hydrogen bonds between bases from opposite strands;
d) the opposite direction of the two strands of nucleotides.

4, Primers are synthesized where on the lagging strand?
a) Only at the 5 end of the newly synthesized strand;

b) Only at the 3 end of thenewly synthesized strand;

c) At the beginning of every Okazaki fragment;

d) At the multiple places within an Okazaki fragment.

S. What would be the result if an organism's telomerase were mutated and
nonfunction

a) No DNA replication would take plase;

b) The DNA polymerase enzyme would stall at the telomere;

c) Chromosomes would shorten each generation;

d) RNA primers could not be removed.

6. Which class of RNA is correctly paired with its function?

a) Small nuclear RNA (snRNA): processes rRNA;

b) Transfer RNA (tRNA): attaches to an amino acid;

¢) MicroRNA (miRNA): carries information for the amino acid sequence of a protein;
d) Ribosomal RNA (rRNA): carries out RNA interference.

7. A codon is
a) one of three nucleotides that encode an amino acid;
b) three nucleotides that encode an amino acid;

¢) three amino acids that encode a nucleotide;
d) one of four bases in DNA.

8. Amino acid bind to which part of the tRNA?
a) anticodon; b) DHU arm; ¢) 3' end; d) 5' end.

9. In elongation, the creation of peptide bonds between amino acids is catalyzed by
a) rRNA; b) protein in the small subunit; c) protein in the large subunit; d)tRNA.



10.  In a polyribocome, the polypeptides associated with which ribosomes will be the
longest

a) Thos at the 5' end of mRNA;

b) Thus at the 3' end of mRNA;

c¢) Thus in the middle of mRNA;

d) All polypeptides will be the same length.

11.  How do amino asids in DN A-binding proteins intract with DNA?
a) By forming covalent bonds with DNA bases;

b) By forming hydrogen bonds with DN A bases;

c¢) By forming covalent bonds with DNA sugars.

12. What is the difference between a structural gene and a regulator gene?

a) Structural genes are transcribed into mRNA, but regulator gene aren't;

b) Structural genes have complex structures; regulator gene have simple structures;

c¢) Structural genes encode proteins that function in the structure of the cell; regulator
genes carry out metabolic reaction;

d) Structural genes encode proteins; regulator genes control the transcription of structural
genes.

Paznea 5. Control of the Gene Expression in Procaryotes and Eukariotes
TecroBoe 3amanue

1. Which of the following changes is a transition base subtitution?

a) Adenine is replaced by thymine;

b)Cytosine is replaced by adenine;

¢) Guanine is replaced by adenine;

d) Three nucleotide pairs are inserted unto DNA.

2. Base analogs are mutagenic because of which characteristic?

a) They produce changes in DNA polymerase that cause in to malfunction;
b) They distort the structure of DNA;

c¢) They similar in structure to the normal bases;

d) They chemically modify the normal bases.

3. Mismatch repair in bacteria distinguishes between old and new strands of DNA on
the basic of

a) differences in base composition of the two strands;

b) modification of histone proteins;

c) base analogs on the new strand;

d) methyl groups on the old strand.

Paznen 6. Genomics and proteomics

TectoBoe 3aanue

1. A config is

a) aset of molecular markers used in genetic mapping;

b) a set of overlapping fragments that form a continuous stretch ofDNA;
c) a set of fragments generated by a restriction enzyme;

d) a small DN A used in sequencing.

2. The Human Genome Sequencing Consortium used which approach in sequencing
the human genome?
a) Whole-genome shotgun sequencing;



b) Map-based sequencing;
¢) A combination of whole-genome shotgun sequencing and map-based sequencing.

3. What is the difference between orthologs and paralogs?

a) Orthologs are homologous sequences; paralogs are analogous sequences;
b) Orthologs are more similar than paralogs;

¢) Orthologs are in the same organism, paralogs are in different organisms;

d) Orthologs are in different organisms; paralogs are in the same organism.

4. Which is the correct order of steps in a mutagenesis screen?

a) Positional cloning, mutagenesis, identify mutants, verify genetic basis;
b) Mutagenesis, positional cloning, identify mutants, verify genetic basis;
c) Mutagenesis, identify mutants, verify genetic basis, positional cloning;

d) Identify mutants, positional cloning, mutagenesis, verify genetic basis.

5. What is the ralation between genome size and gene number in prokaryotes?

6. Segmental duplications play an important role in evolution by
a) giving rise to new genes and multigene families;

b) keeping the number of genes in a genome constant;

¢) eliminating repetitive sequences produces by transposition;

d) controlling the G + C content of the genome.

Pasnen 7. Population genetics

TectoBoOe 3aaHue

1. The measurements of a distribution with a higher — will be more spread out.
a) Mean; b) Variance; c) Standard deviation; d) Both and above.

2. In Lubbock, Texas, rainfall and temperature exhibit a significant correlation of —
0.7. Which conclusion is correct?

a) There is usually rainfall when the temperature is high;

b) There is usually rainfall when the temperature is low;

c¢) Rrainfall is equally likely when the temperature is high or low.

3. If the environmental variance (VE) increases and all other variance components
remain the same, what will the effect be?

a) Broad-sense heritability will decrease;

b) Broad-sense heritability will increase;

c¢) Narrow-sense heritability will increase;

d) Broad-sense heritability will increase, but narrow-sense heritability will decrease.

4. Suppose that you just learned that the narrow-sense heritability of blood pressure
measured among a group of African Americans in Detroit, Michgan, is 0,40. What does this
heritability tell us about genetic and environmental contributions to blood pressure?

S. The narrow-sense heritability for a trait is 0.4 and the selection differential is 0.5.
What is the predicted response to selection?

6. In a herd of dairy cattle, milk yield and the percentage of butterfat exhibit a
genetic correlation of — 0.38. If greater milk yield is selected in this herd, what will be the effect
on the percentage of butterfat?



7. Which statement is not an assumption of Hardy-Weinberg law?
a) The allelic frequencies (p and q);

b) The population is randomly mating;

c¢) The population is large;

d) Natural selection has no effect.

8. What is expected frequency of heterozygotes in population with allelic
frequencies x and y is in Hardy-Weinberg equilibrium?
a)  xty; b)xy; ¢) 2xy; d) (x - )~

9. In cats, all-white color is dominant over not all-white. In a population of 100 cats,
19 are all-white cats. Assuming that the population is in Hardy-Weinberg equilibrium, what is
the frequency of the all-white allele in this population?

10.  What is the effect of outcrossing on a population?

a) Allelic frequencies change;

b) There will be more heterozygotes than predicted by the Hardy-Weinberg law;
c) Where will be fewer heterozygotes than predicted by Hardy-Weinberg low.

d) Genotypic frequency will equal those predicted by the Hardy-Weinberg law.

11. What will be the equilibrium frequency of an allele if its forward and reverse
mutation rates aht 0.6 x 10° and 0.2 x 10, respectively. Assume that no other evilutionary
forces are present.

a) 0,80 ;b) 0,75;¢) 0,25;d) 0,12.

12. Each generation, 10 random individuals migrate from population A to population
B. What will happen to allelic frequency q as a result of migration when q is equal in
populations A and B?

a) q in A will decrease;

b) q in B will increase;

c) q will not change in either A or B;
d) g in B will become ¢?.

13.  The average numbers of offspring produced by three genotypes are: GG = 6; Gg =
3; gg =2.Wtat is the fitness of Gg?
a) 3;b) 0,5; ¢) 0,3; d) 0,27.

Pasnea 8. Genetic and enviromental control of inherited disorders
TectoBoe 3amanue

1. Which statement is true of theneutral-mutation hypothesis?
2. What are some of the advantages of using microsatellites for evolutionary studies?
3. Which statement is example of postzygotic reproductive isolation?

a) Sperm of species A dies in the oviduct of species B before fertilization can take place;

b) Hybrid zygotes between  species A and B are spontaneously aborted early in
development;

c¢) The matting seasons of species A and B do not overlap;

d) Males of species A are not attracted to the pheromones produced by the female of
species B.



4, In general, which types of sequences are expected to exhibit the slowest
evolutionary change?

a) Synonymous change in amino acid coding regions of exon;

b) Nonsynonymous change in amino acid coding regions of exon;

¢) Introns;

d) Pseudogenes.

Kpurepun oneHku pe3yJibTaTOB TECTHPOBAHMS

— OIICHKA «OTJIMYHO» BBICTABIISICTCSI CTYACHTY, €CJIHM MPOIEHT IPAaBWILHBIX OTBETOB
coctasisieT 80-100%;

— oreHka «xopomo» — 70-79%;

— OIIEHKA «YAOBIETBOPUTENHEHO» — 60-69%;

— OLICHKA «HEY10BJIETBOPUTENBbHO» — MeHee 60%.

MNPOMEXYTOUYHAS ATTECTALUSA
Bomnpocs k 3a4eTy
What is genetics?
What molecules combine to form a nucleotide
What is the difference between transcription and translation?
What is a veterinary genetics?
What are the principal differences between prokaryotic and eukaryotic cells?

What type of cells are haploid? What types of cells are diploid?

N o gk~ w e

Does crossing over before or after chromosome duplication in cells going through
meiosis?

8. Which typically last longer, interphase or M phase?

9. In human being , the gene for B-globin is located on chromosome 11, and the gene
for a-globin, which is component of the hemoglobin protein, is located on chromosome 16.
Would these two chromosomes be expected to pair with each other during meiosis? Explain your
answer.

10.  What is a monohybrid cross? What is a dihybrid cross?

11. What is principle of dominance?

12. What is the principle of segregation?

13.  What is the principle of independent assortment (segregate)?

14. How many different kinds of F; genotypes and F» phenotypes would be expected
from the following crosses: AA x aa; Aa x Aa; Aabb x aaBB?

15. In a family of children, what is the chance that at three are girls?

16.  What blood types could be in a children born to a woman who has blood type N
and man who has blood type N/N?

17.  What phenotypes and ratios are expected from the following matings: IAIA x ii;

IAIB x ii; TAL x IBi; TATB x TATB?



18.  In shorthorn cattle, the heterozygous condition of the alleles for red color (CR) and
hite coat color (CV) is roan (4ansii) coat color. How many different kinds of gametes, genotypes
and phenotypes would be expected from the roan cattle?

19.  In poultry, the dominant alleles for rose comb (P), if present together, give walnut
comb. The recessive alleles of each gene, when present together in homozygous state (rrpp), give
single comb will be the comb character of the offspring of the following crosses: R/RPP x rrPp;
RrPp x rrpp;rrPP x RRpp?

20.  What are the genetic differences between male- and female- determining sperm in
animals with heterogametic males?

21.  What are sexual phenotypes of the following penotypes in Drosophila: XX, XY,
XXX, XXY, XO0?

22.  How do the chromosomal mechanisms of sex determination differ between cattle
and Drosophila?

23. Color blindeness is determined by an X-linked recessive gene. A man who has
normal color vision has children with a woman whose father had color blindues. What are the
genotype of the man and woman? What proportion of the children will have color blindness?

24.  What is epistasis?

25.  Labrador retrivers may be black (B-E-), brown (BBE-) and golden (--ee) in color.
What genetypes would be expected from the following crosses: black x black (9/16 black : 4/16
golden : 3/16 brown); black x golden (2/4 golden : 1/4 black : 1/4 brown)?

26. Genes A and B are linked with 10 percent recombination. Would be the

phenotypes and the probability of each, among progety of the following cross: aB/Ab x ab/ab?

27.  How do bactecia differ from the viruses?
28. What is a chromosome mutations?
29.  For a species with a diploid number of 20, indicate how many chromosomes will

be present in the somatic nuclei of individual are haploid, triploid, tetraploid, trisomic and
monosomic?

30.  What are the difference beyween DNA and RNA?

31.  What is a transcription and RNA processing?

32.  What is the central dogma of molecular genetics?

33. What is genetic code? Why is genetic code a triplet code instead ofsinglet or
doublet code? How many different amino acids are specified by the genetic code?

34.  What is a genome?

35.  What is the transposable genetic element?

36.  Distinguish between a genetic map, a cytogenetic map and physical map.



37.  Bioinformatics is the science of gathering, manipulation, storing retrieving and

classifying of genetic and other biological information use computer and statistical techniques.

38.  How are transgenic and other animals produced?

39.  What is a immune sistem?

40.  What are antibodies and how do they protect you from viruses, bacteria and other
pathogens?

41.  What are primary and secondary immune responses?

42.  What class of immunoglobulin do you know?

43.  The genes of the MHC locus of human and animals are said to be higly
polymorphic. What does this mean of what significance in this fields of medicine and veterinary?

44.  Mitosis and meiosis.

45.  Hereditary diseases.

46.  Diseases with hereditary predisposition.

47.  Autoimmune diseases.

48. Cell cycle.

49. Chromosome map.
50. Quantative in heritance.
51. Genome of bacteries.

52.  Histocompatibility complex: BoLA, SLA.
53.  Karyotypes in different species.

Kpurepuu onenku 3auera:

— «3a4TECHO» BBICTABIIIETCS CTYJEHTY, KOTOPBIA TBEPAO YCBOMUI IIPOrPaMMHBIA MaTepHal,
rpaMOTHO U IO CYHIICCTBY, oe3 CYICCTBCHHBIX HETOYHOCTEH OTBEUacT Ha BOINPOCHI, BJIAACCT
HEOOXOJMMbIMH HaBbIKAMHU M IIPUEMaMU BBIITOJIHEHUS IPAKTUYECKUX 3alaH M.

— «HE3a4YTEHO» BBICTABIIAETCS CTYIEHTY, KOTOPbI HE 3HACT 3HAYMTEJILHOW YacTH
IPOrpaMMHOI0 MaTepHaja, J0NYyCKaeT NMPUHIMINAIbBHBIE OUIMOKH, HEYBEPEHHO, ¢ OONbIIMMHU
3aTPYAHCHUAMU BBIMMOJIHACT MPAKTUYCCKUEC 3aJaHU .



3AJIAHUSA
JJIs1 ONEHKH YPOBHSA CPOPMUPOBAHHOCTHU KOMIIETEHIIN
3aganus 11 oueHKH cGOPMUPOBAHHOCTH KoMneTeHINH «YK-4»
3a0anusa 3aKpvlmo2o muna.
1.Which is correct order of stages in the cycle?
a) Gi, S, prophase, metaphase, anaphase;
b) S, Gi, prophase, metaphase, anaphase;
c¢) Prophase, S, Gi, metaphase, anaphase;
d) S, Gi, anaphase, prophase, metaphase.
OtBeT: a

2. Name the substances predominantly secreted in chromosomes:
a) fats;

b) carbohydrates;

¢) proteins histones;

d) nucleic acids.

OtserT: d

3. In the S-period of the interphase, the following processes occur:
a) compaction of chromosomes;

b) replication (synthesis) of DNA;

¢) separation of chromosomes;

d) energy storage.

OtBeT: b

4. In the G2 period of the interphase, the following processes occur:
a) compaction of chromosomes;

b) replication (synthesis) of DNA;

¢) separation of chromosomes;

d) energy storage.

OtserT: d

5. Direct division of somatic cells - by constriction is called:

a) mitosis;

b) amitosis;

¢) endomitosis;

d) polythenia.

OtBeT: b

3aoanus omKkpwvImozo muna:
1.What is mitosis?

Ortser: indirect cell division, the most common method of reproduction of eukaryotic

cells.

2.What is meiosis?

Otget: division of the nucleus of a eukaryotic cell with a halving of the number of
chromosomes.

3. The reaction rate is?

Ortsert: limits of the body's reaction to the variability of external conditions.
4.What are the stages in the cell cycle?

Otsert: Gy, S, prophase, metaphase, anaphase

5.What is crossover?

Oter: the process of exchanging sections of homologous chromosomes during
conjugation in the prophase of the first division of meiosis, which occurs, for example, during

the formation of gametes or spores.



3AJIAHMS
JJIsA OHEHKHA YPOBHA COOPMUPOBAHHOCTU KOMIIETEHLIUA
3aganus 1uis oneHKH cGo pMupoBaHHOCTH KoMneTeHuun «OITK-2»
3a0anusa 3aKpvlmo2o muna.
1. Mitosis includes the following stages:
a) metaphase;
b) interphase;
C) prophase;
d) G1-period.
OTBeT: C
2. Leads to an increase in the number of chromosomes:
a) endomitosis;
b) amitosis;
C) meiosis;
d) K-mitosis.
OrtserT: a, d
3. Graphic image of a karyotype is:
a) idiogram;
b) histogram;
c) karyogram;
d) metaphase plate.
OrtBer: a
4. In the anaphase of mitosis, the cells diverge to the poles:
a) homologous chromosomes;
b) chromatids;
c) bivalents;
d) univalents.
Otser: b
5. Almost all somatic cells of organisms without chromosomal abnormalities contain:
a) diploid number of chromosomes;
b) haploid number of chromosomes;
¢) diploid- haploid number of chromosomes;
d) triploid number of chromosomes.
OtBeT: a
3aoanusn OMKpbImMO20 muna:
1.Chromosomal rearrangements are predominantly caused by:
OtgeT: i0nizing radiation
2. The law of homological series in hereditary variability N.I. Vavilov is as follows:
Otser: genetically close species and genera are characterized by identical series of
hereditary variability
3.What is reparation?
Ortger: repair of damaged DNA strand
4.The effect of the position of a gene is:
Otser: change in the manifestation of the gene during its movement in the case of
chromosomal rearrangement.
5.What is autopolyploidy?
Otset: multiple increase in the number of chromosomes;
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