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	Academic Course presentation
	Genetic engineering and bio-security includes in module – is a process that alters the genetic structure of an organism by either removing or introducing DNA, fix severe genetic disorders in humans by replacing the defective gene with a functioning one. It is an important tool in research that allows the function of specific genes to be studied
The aim  of  discipline is to develop for Bac. students the basic and practical  knowledge on genetic engineering and bio-security, to study the function of specific genes,  Drugs, vaccines and other products have been harvested from organisms engineered to produce them. Crops have been developed that aid food security by increasing yield, nutritional value and tolerance to environmental stresses.
 As a result of the training, the student will be able to: 
- to apply the principles and approaches of genetic engineering research methods with organized forms of teaching.
- to use the methods of denetic engineering in different areas of biotechnology,
- to determine methodic conditions for successful decision of main purposes of education, development of genetic engineering techniques for different purposes, relying  on recombinant nucleic acid techniques to form new combinations of heritable genetic material followed by the incorporation of that material either indirectly through a vector system or directly through micro-injection, macro-injection or micro-encapsulation. 
- interpret the results during obtaining experiments with recombinant nucleic acid techniques, contextualize the different approaches and methods used genetic engineering and bio-security research,
- to specify the goals of the studying and determine its efficiency of studying on the different practical stages;

- to make adjustments after identifying the learning outcomes;

- to use the innovations during developing genetic engineering methods and bio-security;
- to  apply the methods of recombinant nucleic acid techniques and  carrying out of different seminar works;
- to develop the creative activities of students on the lessons;

- to manage the processes of сcognitive activities of Bac students;
- to formulate questions and assignments for Bac students in order to ensure an individual and differentiated approach;
- prepare thematic planning of the different topics of recombinant nucleic acid techniques;

- analyze the results of studying;

- to describe  the schemes used for characterization of main approaches and methods of recombinant nucleic acid techniques and their applications and relations, advantages and disadvantages, explain their means and application, reformulate the conclusions obtained from experiments, argue another approach to study, classify the main approaches,  discuss  the results with them that are known and use, explain the principles  of recombinant nucleic acid techniques;

- to find optimal way of expression and the basis of classification, recognize the association between  main approaches and methods of recombinant nucleic acid techniques, 

- to analyze, evaluate, classify, identify similarities and differences of the results of the experiments of recombinant nucleic acid techniques,
- to apply the theoretical knowledge of recombinant nucleic acid techniques in different area of biology and biotechnology, select main factors affecting on recombinant nucleic acid  and expression, 
- to demonstrate theoretical knowledge and practical skills in recombinant nucleic acid techniques, 
 - to illustrate your knowledge as main achivments in nuclear acids analysis, interpret the results of experiments, decide theoretical base as practices, calculate and  write conclusions;
- to integrate interdisciplinary knowledge with recombinant nucleic acid techniques;
-  to criticize the results of other authors, differentiate, distinguish main approaches and methods of nuclear acids analysis, to work in a team 

	Prerequisites 
	Biology, Chemistry, Organic chemistry, biotechnology, molecular biology 

	Postrequisites
	Biotechnology, genomics, proteomics, methods in molecular and cellular biotechnology
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	Academic policy course in the context of university moral and ethical values
	Academic Conduct Rules:
Compulsory attendance in the classroom, the inadmissibility of the delay. Absence and tardiness to class without the teacher warning is estimated at 0 points.
Mandatory compliance with deadlines and delivery tasks (for CPC, many foreign, control, laboratory, design, etc..), Projects, exams. In violation of the date of the assignment is estimated taking into account the deduction of penalty points.
Academic values:
Academic honesty and integrity of the self execution of all tasks; inadmissibility of plagiarism, forgery, use of cribs, cheating at all stages of the control of knowledge, cheating teacher and disrespectful attitude. (Code of honor student KNU)
Students with disabilities may receive advice on  E- address: kenzhebaevas@kaznu.kz, phone:3773212

	Evaluation and appraisal policy
	Criterial evaluation: evaluation of learning outcomes in accordance with descriptors (checking the formation of competences at the boundary control and examinations
Summative assessment: assessment of the presence and activity of work in the classroom; assessment of the completed task, CDS (project / case / program / ...)


Sillabus of discipline
	Week
	Title of the topic (lecture, practical lesson, CPC)
	The amount of hours
	Max score

	1
	2
	3
	5

	Module 1 Main principles of genetic makeup of cells

	1
	Lecture 1. «Introduction to genetic engineering and bio-security. Applications»
Seminar 1. Main approaches and methods of molecular biotechnology
Lab. Work 1 Main principles of extraction of DNA 
	1
2


	0
3
7

	2
	Lecture 2 «Genetic engineering (also genetic modification or genetic manipulation is a set of technologies used to change the genetic makeup of cells»
Seminar 2 Methods of extraction of nucleic acids from different biological materials”
Lab. Work 2. Extraction of DNA from different biological materials. 
	1

2


	0

3

7

	3
	Lecture 3. Process of genetic engineering»
Seminar 3 Analysis of DNA.
Lab. Work 3. Choice of host organism and cloning vector
Assignments for the CDS 1. Creation of animal model organisms of human diseases. Producing hormones, vaccines and other drugs genetic engineering has the potential to cure genetic diseases through gene therapy. Presentation of results of performance: The written decision or situational problems.
	1
2

2


	0

3

7
15

	Module II Recombinant nucleic acid techniques.

	4
	Lecture 4. Genetic engineering techniques. Modification of nuclear acids.
Seminar 4. MicroRNA Cloning from Cells of the Immune System. Use of nucleases, exonuclease, restrictase   in molecular biotechnology.
Lab. Work 4. Methods of analysis of DNA. 
	2

2


	0

3

7

	5
	Lecture 5.  Molecular cloning.

 Seminar 5. Analysis of different types nuclear acids.

Lab. Work 5.  Control 1. 
Assignments for the CDS 2. Prospects for genetic engineering Dangerous of genetic engineering and its advantage.  DNA Separation Techniques. Construction of Small RNA cDNA Libraries for Deep Sequencing MicroRNA-Profiling in Formalin-Fixed Paraffin-Embedded Specimens Functional Analysis of miRNAs in the Immune System: Gain-of-Function Expression of miRNAs in Lymphocytes.
	1
2

2


	0

100
7
15

	6
	Lecture 6. Restriction enzymes to cut the DNA into fragments
Seminar 6.  DNA Separation Techniques for different types of DNA. Main principles of electrophoresis for analysis of nucleic acids.
Lab. Work 6. Types and principles of the use of restriction enzymes.
	1

2
	0

3

7


	7
	Lecture 7. DNA cloning techniques. Restriction endonuclease
Seminar 7.  The SDS-PAGE based DNA Separation Techniques. 
Lab. Work 7. Using  restriction enzymes in genetic engineering
Assignments for the CDS 3 Recombinant Organisms (bacteria,  Presentation of results of performance: The written decision or situational problems.
	1
2

2


	0

3
7
15

	
	Module III.  Genome library for genetic engineering

	8
	Lecture 8.  Genome library for genetic engineering.

Seminar 8. Genome mapping, genetic mapping, physical mapping, mapping distance. 
Lab. Work 8. Using gel electrophoresis for organisms with very small genomes (~10 kb), cutting of the separated fragments and cloning  into the vector. 
	1

2


	0

3

7

	9
	Lecture 9. Types of vectors. Their characterization and application
Seminar 9.  Selection of a vector.  

Lab. Work 9. Determining titer of genome library
Assignments for the CDS 4 Whole-protein mass analysis is primarily conducted using either time-of-flight (TOF) MS, or Fourier transform ion cyclotron resonance (FT-ICR). Presentation of results of performance: The written decision or situational problems.
	1
2

2


	0

3

7
15

	10
	Lecture 10. Inserting DNA into the host genome. Gene delivery
Seminar 10.  Applications of microarrays in biotechnology.
Lab. Work 10. Midterm exam
	1
2
2

	0

3

7
100

	11
	Lecture 11. Confirmation  that an organism contains the new gene.
Seminar 11.  Gene targeting uses homologous recombination.

Lab. Work 11. Methods of confirmation for the new gene in an organism.
Assignments for the CDS 5 Limitations of DNA microarrays. Protein sequencing by chemical methods. Protein sequencing by mass spectrometry
	1
2

2


	0

3

7
15

	12
	Lecture 12. Agrobacterium-mediated recombination for genetic engeering. 
Seminar 12. Horizontal gene transfer
Lab. Work 12. The Future of DNA arrays. Data standards and data exchange. DNA microarrays for transcription factor binding analysis. 
	1
2
2

	0

3

7

	13
	Lecture 13. Embryonic stem cell in genetic engineering.  

Seminar 13.  Preparation of DNA chip and the experiment.
Lab. Work 13. Double-stranded breaks in genome editing.
Assignments for the CDS 6. Collection and analysis of microarry. Applications of four families of engineered nucleases in genome editing. 
Advantages of the Cas9-guideRNA system (adapted from CRISPR) in genome editing. 

To measure changes in the level of gene expression

To observe DNA mutations

To study genomic gains and losses
	1
2

2


	0

3
7
15

	14
	Lecture 14. Biolistics.  
Seminar 14.  Applications of horizontal gene transfer.
Lab. Work 14. Clinical trial of gene electrotransfer
	1

2
2


	0

3
7


	15
	Lecture 15. Medical applications of electroporation. Application of genetic engineering in reseacr, industrial, agriculture . 
 Seminar 15. clinical trial of gene electrotransfer. 
Assignments for the CDS 7. Practical applications of Different types of PCR in genetic engeering..
Several modifications of PCR methods have been developed to enhance the utility of this method in diagnostic settings based on their applications. Some of the common types of PCR are: 
Real-Time PCR

Nested PCR

Multiplex PCR

Quantitative PCR

Arbitrary Primed PCR.
Lab. Work 15.  Boundary Control 2.
	1
2

2
	0

3

7

	
	Examination 
	
	100
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