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Final exam program:
The form of the final exam in the discipline is Standard. Type of exam - written (offline).
There will be 3 questions on the ticket:

The first block includes questions of cognitive (knowledge) competence, which assess the knowledge and understanding of the object of study. This task is aimed at identifying the ability to demonstrate knowledge and understanding of advanced knowledge in the field of study, which is based on the content of modern advanced textbooks. Valued at 35 points.

The second block includes questions that identify functional competence, which assess the ability to apply and analyze information. This task is aimed at identifying the ability to apply their knowledge, formulate and justify arguments and solve problems within the field of study. Valued at 35 points.

The third block includes questions of systemic competence, which reveal the ability to synthesize and evaluate information. This question is an applied task, which is aimed at testing the practical skills of students. Scored at 30 points.
Topics for preparation:
1. Technologies of DNA recombination and their application.

2. General principles of the structure of nucleic acids as carriers of genetic information. RNA ribozymes.

3. Laboratory premises, basic equipment and reagents.

4. The main methods used in DNA recombination. Their goals and principles of work.

5. Enzymes used in DNA recombination (Restriction enzymes, DNA polymerases, β-galactosidases, cellulases, lysozymes).

6. Analysis of honeys using enzymes: Reverse transcriptase; DNA ligase; Polynucleotide kinase; terminal phosphatase; Alkaline phosphatase; Poly-A polymerase.

7. General characteristics of vectors used in DNA recombination technologies. Classification. Basic properties. The capacity of vectors.

8. Plasmid vectors. Plasmid vector pBR322. λ vectors based on the bacteriophage genome. λ lytic and lysogenic ways of development of bacteriophages. Construction of cosmid vectors.

9. Methods for constructing recombinant DNA molecules.

10. Selective and reporter genes.

11. Bacterial/Yeast Cell Transformation and Screening Methods.

12. Methods of Maxam Gilbert and Method of Sanger.

13. Implementation of genetic information. Elements regulating the expression of prokaryotic genes.

14. Operon structure of bacterial genes. Lactose operon J. Monod and F. Zhakov. tryptophan operons.

15. Organization of genomes, as well as genetic elements that regulate the expression of pro- and eukaryotic genes. The role of RNA (rRNA, mRNA, tRNA, U-family RNA, 7S-RNA, etc.) in gene expression.

16. Structural complexity of eukaryotic genes. Mosaic structure of eukaryotic genes. Transcription regions of important DNA: TATA- and CAT-boxes, enhancers, AATAAA- and others.

17. mRNA processing: titration and methylation, polyadenylation. M. Kozak's model of eukaryotic mRNA translation initiation.

18. Expression of eukaryotic genes. The structure of eukaryotic genes.

19. Differences in the regulation of gene expression in prokaryotes and eukaryotes.

20. Yeast cells of S. cerevisiae in genetic engineering. Mobile elements of genomes. Transposons, retroposons and pseudogenes, Alu-repeats, Tu-, P- and LTR-elements. Expression of foreign genes in yeast.

21. Saccharomyces is the genetic organization of yeast. Plasmid transformation of yeast cells. Molecular vectors of S. cerevisiae. Integration vectors. Cloning vectors. Artificial chromosome UAS.

22. Insect viruses as vectors for highly efficient expression of foreign genes.

23. Molecular genetic organization of baculoviruses. Expression and cloning of foreign genes in the baculovirus genome. A simplified Bac-to-Bac hybrid baculovirus system.

24. Blotting methods.

25. Plant DNA recombination. Regulatory elements of the plant genome.

26. Plant DNA recombination. Use of Ti and Ri plasmids for obtaining transgenic plants. Methods for obtaining protoplasts and the formation of plants from callus.

27. Obtaining transgenic plants. Introduction of genes into plant cells and expression of genetic material.

28. Method of bio-ballistics, transformation of nuclear and chloroplast genomes of plants.

29. Animal DNA recombination. Genetic transformation of mammalian cells. Introduction of foreign DNA into animal cells.

30. Features of vectors based on animal viruses. Directed DNA mutagenesis in vitro. "Knockout" of genes.

31. Hereditary metabolic defects. Diagnosis of hereditary diseases based on the analysis of DNA molecules.

32. General concept of hereditary diseases. Gene therapy. Its basic principles.

33. Ex vivo gene therapy. Gene therapy in vivo. The system of gene transfer to the target organ. Correction of genetic defects using oligonucleotides.
During the exam, the student must demonstrate the following competencies:
- Analyze the importance of nucleic acids in molecular biology;

- Understand the molecular processes of the cell, where DNA and RNA are involved;

- Apply and systematize knowledge about the structure and functions of nucleic acids to solve the problems of genetic engineering;

- Understand modern methods of molecular biology and genetic engineering, where nucleic acids are used;

- Use knowledge of DNA structures to detect mutations and hereditary diseases.
ASSESSMENT GUIDE FOR FINAL CONTROL IN THE FACULTY OF BIOLOGY AND BIOTECHNOLOGY

BACHELOR'S DEGREE, STANDARD EXAM: WRITTEN
 Discipline: Genetic engineering. Format: standard written/offline. Platform: Univer system
	Score
Criterion
	DESCRIPTORS

	
	Excellent
	Good 
	Satisfactory 
	Unsatisfactory

	
	90–100 points 
	70–89 points 
	50–69 points 
	25–49 points 
	0–24 points

	1. Knowledge and understanding of the theory and concept of the course
	he answer is fully disclosed (within the limits of the knowledge gained), examples are given and the principles of operation of methods and enzymes are described, the presentation of the material is structured logically and consistently, supported by diagrams and maps.
	The answer contains full but not exhaustive coverage of all issues, abbreviated argumentation of the main provisions, allows for a violation of the logic and sequence of presentation of the material, and does not support theoretical questions with illustrative material. The answer allows for stylistic errors, imprecise use of terms.
	The answer contains incomplete information about the method of work, the questions proposed in the ticket, a superficial description of the principle of work, violations of the logic and sequence of presentation of the material, there are no diagrams and maps
	Incorrect coverage of the questions posed, erroneous interpretation of the method, errors in the description of the principles of operation of the methods, admission of an incorrect order of work stages.
	Lack of knowledge of basic concepts, terms and methods in genetic engineering and molecular biology; Violation of the Rules for conducting final control.

	2. Application of the selected methodology and technology to specific applied problems
	A complete and well-founded description of the method used to solve specific problems, selection of the most appropriate methods, logical construction of work stages.
	A complete and well-founded description of the method used, but with minor inaccuracies, a less than ideal approach to constructing work stages, and an illiterate use of knowledge to solve the problem.
	I know they are not used properly to solve the problem, there are minor errors in terminology, the logical presentation of the stages of work is lame.
	Insufficiently thought-out workflow or choice of inappropriate methodology for solving problems. Inability to solve problems, perform tasks in general; making mistakes in methodology.
	Inability to apply knowledge to describe schemes and methods of work; inability to use methods to solve genetic engineering problems. Violation of the Rules for Conducting Final Control.

	3. Evaluation and analysis of the applicability of the selected methodology to the proposed practical task, substantiation of the obtained result
	Consistent, logical and correct substantiation of scientific provisions and applied methods and technology, literacy, compliance with stages of work, 1-2 inaccuracies in the presentation of the material are allowed, which do not affect the generally correct conclusions, visualization of the results of the substantiation using graphic data.
	3-4 inaccuracies in the use of conceptual material, minor errors in generalizations and conclusions that do not affect the good overall level of completion of the task are allowed.
	The conclusions regarding the applicability of the substantiated scientific provisions are vague and unconvincing, there are stylistic and grammatical errors, as well as inaccuracies in the interpretation of the final results.
	The task was completed with gross errors, the answers to the questions were incomplete, and there was no justification for the chosen methodology.
	The task is not completed, there are no answers to the questions posed, materials and methods of analysis are not applied to solve the problem. Violation of the Rules for conducting final control.


CRITERIA ASSESSMENT LIST FOR FINAL CONTROL
Discipline:
. Form:
. Platform: _ 

	№
	Score
Criterion
	DESCRIPTORS

	
	
	Excellent
	Good
	Satisfactory
	Unsatisfactory

	
	
	90–100 points
	70–89 points
	50–69 points
	25–49 points
	0–24 points

	1.
	Criterion 1
	100
	
	
	
	

	2.
	Criterion 2
	
	75
	
	
	

	3.
	Criterion 3
	
	
	60
	
	

	
	Final score
	100
	75
	60
	
	100 + 75 + 60 = 235

235 / 3 Criterion = 78,3    

Final score = 78


Formula for calculating the final grade:
Final grade (FG) = (S1+S2+S3) / 3 C, where S is the score for the criterion, C is the total number of criteria.
 Based on the score obtained during the calculation, we can compare the assessment with the grading scale.
78 points are in the range of 70 points to 89 points, which corresponds to the category "Good" according to the grading scale.

Thus, with this calculation, the written (offline) work will be assessed at 78 points “Good” in accordance with the point-rating letter system for assessing the academic achievements of students with their translation into the traditional grading scale and ECTS.

A point-rating letter system for assessing the academic achievements of students with their translation into a traditional grading scale and ECTS
	Letter Grading
	Digital equivalent
	Points (% content)
	Traditional system assessment

	А
	4,0
	95-100
	Excellent

	А-
	3,67
	90-94
	

	В+
	3,33
	85-89
	Good

	В
	3,0
	80-84
	

	В-
	2,67
	75-79
	

	С+
	2,33
	70-74
	

	С
	2,0
	65-69
	Satisfactory

	С-
	1,67
	60-64
	

	D+
	1,33
	55-59
	

	D
	1,0
	50-54
	

	FX
	0,5
	25-49
	Unsatisfactory

	F
	0
	0-24
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