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	Academic Course presentation
	Methods of molecular biotechnology includes in module – Structural analysis, functions and regulations of proteins and their interactions with cell macromolecules 
The aim  of  discipline is to develop for PhD students the basic and practical  knowledge on methods on molecular biotechnology including analysis of structure, functions and regulations of nuclear acids.

 As a result of the training, the PhD student will be able to: 
- to apply the principles and approaches of nuclear acids methods research with organized forms of teaching.
- to use the methods of methods of molecular biotechnology in different areas of biotechnology,
- to determine methodic conditions for successful decision of main purposes of education, development and analysis  of nuclear acids structure and regulation studying, 

- interpret the results during obtaining experiments with nuclear acids, contextualize the different approaches and methods used in nuclear acids methods 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 studying of structure and regulation of nuclear acids;
- to  apply the methods of nuclear acids preparation analysis 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 PhD students;
- to formulate questions and assignments for PhD students in order to ensure an individual and differentiated approach;
- prepare thematic planning of the different topics of nuclear acids methods research;

- analyze the results of studying;

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

- to find optimal way of expression and the basis of classification, recognize the association between  main approaches and methods of structure and regulation of nuclear acids, 

- to analyze, evaluate, classify, identify similarities and differences of the results of the experiments of nuclear acids analysis,
- to apply the theoretical knowledge of nuclear acids analysis in different area of biology and biotechnology, select main factors affecting on target nuclear acids regulation, 
- to demonstrate theoretical knowledge and practical skills in nuclear acids methods research, 
 - 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 nuclear acids methods research;
-  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

	Literature and resources
	Literature:

John M. Walker. Methods in mole ular biology.

Santos SS, Nielsen TK, Hansen LH, Winding A. Comparison of three DNA extraction methods for recovery of soil protist DNA. J Microbiol Methods. 2015;115:13-9.  Li M, Ishiguro Y, Kageyama K., Zhu Z. A simple method for normalization of DNA extraction to improve the quantitative detection of soil-borne plant pathogenic oomycetes by real-time PCR. Lett Appl Microbiol. 2015 Aug;61(2):179-85. 

Dilhari A, Sampath A, Gunasekara C., Fernando N, Weerasekara D., Sissons C.  McBain A, Weerasekera M, . Evaluation of the impact of six diffent DNA extraction methods for the representation of the microbial community associated with human chronic wound infections using a gel-based DNA profiling method. AMB Express. 2017 Sep 19;7(1):179.

Maroney, P. A., Chamnongpol, S., Souret, F., Nilsen, T. W. (2008) Direct detection of small RNAs using splinted ligation. Nat. Protoc. 3, 279–87.

Curr Protoc Mol Biol. Author manuscript; available in PMC 2014 May 6.
Published in final edited form as:

Curr Protoc Mol Biol. 2013 Jan; 0 22: Unit–22.1.
J. Schnell, M. Steele, J. Bean, M. Neuspiel, N. Dormann, C. Pearson, A. Savoie L. Bourbonnie`re, P. Macdonald. A comparative analysis of insertional effects in genetically engineered plants: considerations for pre-market assessments. Rev. Transgenic Res (2015) 24:1–17.

	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 Structure,  feature and functions of nucleic acids

	1
	Lecture 1. «Introduction to methods of molecular biotechnology. Extraction of nucleic acids»

Seminar 1. Main approaches and methods of molecular biotechnology
	1
2


	0
5

	2
	Lecture 2 «Main principes of RNA extraction»
Seminar 2 Methods of extraction of nucleic acids from different biological materials”
	1

2


	0

5

	3
	Lecture 3. Hybridization Conditions and Melting Temperature in nuclear acids analysis »
Seminar 3 Analysis and Characterization of nucleic acids.
Assignments for the CDS 1. MicroRNA Cloning from Cells of the Immune System. Presentation of results of performance: The written decision or situational problems.
	1
2

2


	0

5

10

	Module II Structural analysis of nucleic acids.

	4
	Lecture 4. Modification of nuclear acids
Seminar 4. MicroRNA Cloning from Cells of the Immune System. Use of nucleases, exonuclease, restrictase   in molecular biotechnology
	2

2


	0

5



	5
	Lecture 5.  Main principles of electrophoresis for analysis of nucleic acids 

Seminar 5. Analysis of different types nuclear acids. Control 1 
 Assignments for the CDS 2. 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

5

10

	5
	Control 1
	
	100

	6
	Lecture 6. Nucleic Acid Detection

Seminar 6.  DNA Separation Techniques for different types of DNA
	1

2
	0

5

	7
	Lecture 7. DNA cloning techniques
Seminar 7.  The SDS-PAGE based DNA Separation Techniques. 
Assignments for the CDS 3 Base‐Modified Nucleic Acids as a Powerful Tool for Synthetic Biology and Biotechnology. Subclone characterization and use. Multiple cloning site (MCS) characterization and use in molecular biotechnology. Presentation of results of performance: The written decision or situational problems.
	1
2

2


	0

30
10

	
	Module III. 

	8
	Lecture 8.  DNA Sequencing techniques.

Seminar 8. Genome mapping, genetic mapping , physical mapping , mapping distance. 
	1

2


	0

5



	9
	Lecture 9. Gene expression analysis
Seminar 9.  Mass analysis of proteolytic peptides is a popular method of protein characterization, as cheaper instrument designs  used for characterization. 

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

5

10

	10
	Lecture 10. Types of PCR.
Seminar 10.  Applications of microarrays in biotechnology
	1
2
	0

5

	10
	Midterm exam
	
	100

	11
	Lecture 11.  Molecular markers to identify polymorphism. Applications
Seminar 11.  Strategies for SNP detections strategies for arrays.

 Assignments for the CDS 5 Limitations of DNA microarrays. Protein sequencing by chemical methods. Protein sequencing by mass spectrometry
	1
2

2


	0

5

10

	12
	Lecture 12. The use of DNA markers in molecular breeding, QTL analysis. 

Seminar 12. Types of DNA microarrays
The Future of DNA arrays. Data standards and data exchange. DNA microarrays for transcription factor binding analysis. 
	1
2


	0

5



	13
	Lecture 13. Different types of PCR in molecular biotechnology.  

Seminar 13.  Preparation of DNA chip and the experiment
Assignments for the CDS 6. Collection and analysis of microarry. To study transcriptomes and proteomes
To diagnose pathogenic as well as genetic diseases in man

To identify microbes in the environment with the help of species-specific probes

To genotype genomes through single nucleotide polymorphism (SNP) analysis

To detect gene expression of mRNAs of a particular cell at different times

To measure changes in the level of gene expression

To observe DNA mutations

To study genomic gains and losses
	1
2

2


	0

5

10

	14
	Lecture 14. Molecular markers.  
Seminar 14.  Applications of different types of  moleculaer markes and PCR in molecular biotechnology.
	1

2


	0

5



	15
	Lecture 15. QTL analysis
 Seminar 15. QTL applications in breeding. Boundary control II 

Assignments for the CDS 7. Practical applications of Different types of PCR in molecular biotechnology.
Several modification 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
	1
2

2
	0

30
10

	15
	Control 2 
	
	100

	
	Examination 
	
	100
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