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1. GENERAL CHARACTERISTIC OF THE DISCIPLINE “ PLANT BIOTECHNOLOGY”

1.1. Annotation

Plant biotechnology is an important area of science and technology used in crop production, agri-
culture and forestry, and genetic engineering. This discipline is a logical continuation of the development
of student’s competencies in plant physiology, genetics and general biotechnology.

The purpose of the discipline "Plant Biotechnology" is to form the ability to perform research with
isolated plant cells, their cultivation and use; and to understand the role of plant biotechnology in funda-
mental scientific knowledge and practical activities.

The study of the discipline involves the following tasks:

1. Mastering the methodology of research activities in the field of plant biotechnology;

2. Formation of skills in plant biotechnology: the use of plants and plant cell cultures as producers
of biologically active substances or platforms for genetic engineering.

1.2. The language of study - English
1.3. Expected discipline outcomes

As a result of mastering the discipline, the PhD student should:

Know:

- main fields of plant biotechnology, achievements and prospects of its development;

- technical and engineering systems and conditions providing plant cell cultures;

- properties of cell cultures and patterns of their development.

Be able to:

- solve the problems of plant cell biology using traditional and modern methods of biotechnology;

- use the methods of plant cell sand tissues cultivation;

- reveal the influence of physical and chemical factors on the growth of the plant cell cultures.

Demonstrate skills and experience in:

- research in the field of plant biotechnology.

1.4.The scope of the training course

: Scope of the dlsc_lpllne The distribution of the
Ne Types of academic Including con- .
Total hours in
work tact work th
hours * the 4™ semester
(hours)
1 | Lectures 4 4 4
2 Self-stuc_iy work, mcluc_img 104 104
preparation for attestation
Semester attestation Test 0.25 Test, 4
4 | Total scope, hours 108 108
5 | Total scope, credits 3 3




2. THE CONTENT OF THE COURSE

Ne

Topic Content

T1 Plant cell totipo- | Concept of totipotency, dedifferentiation and differentiation of cells.
tency and callus Single cell culture methods: nurse tissue, feeding layer, microdroplets.
cultures Types of differentiation and factors influencing them. The role of phy-

tohormones in culture morphogenesis. Morphological characteristics of
calluses. The use of callus culture.

T2 Protoplast culture | Methods for protoplasts isolation: mechanical and enzymatic. Fusion
and somatic hy- of protoplasts: chemical and electrical methods. Heterokaryon. Charac-
bridization teristics of hybrid and cymbid cells. Distant hybridization. Practical

application of somatic hybrids.

T3 Characterization Obtaining and application of suspension cultures. Phases of culture
of the cell popula- | growth. Batch and continuous cultivation. Determination of cell viabil-
tion in vitro. Sus- | ity. Heterogeneity of cell population and factors determining it. Syn-
pension cultures | chronization of the cell cycle.

T4 Somatic embryo- | Advantages of somatic embryogenesis over organogenesis. Methods
genesis. Vitrifica- | for obtaining somatic embryos. Stages of embryoid development. The
tion. concept of vitrification, methods of prevention.

T5 Somaclonal varia- . N L
bility and cell Somaclonal varlants.. Cause.s of somaclonal v.ar.labl.llty. Application.
technologies in Cellular plant breeding. Artificial mutagenesis in vitro. Cultures of

i anthers and ovules. Haploid cultures.
plant breeding

T6 Secondary metab-
olism of plants. The concept of secondary metabolites. Classification of secondary
Plant cell culture | compounds. The role of secondary compounds in plant life and for
as a producer of humans. Synthesis of secondary compounds in cell culture. Super-
biologically active | producers. Industrial cultivation of plant cells.
substances

T7 plant genetic en- | The concept of genetic engineering. Vectors in genetic engineering.
gineering Enzymes in genetic engineering. Stages of production and analysis of

transgenic plants. Methods for introducing a transgene into a plant cell:
agrobacterial and bio-ballistic transformation. Target, marker and se-
lective genes. Constitutive, tissue-specific and inducible promoters.
Transplastomic plants. Transient expression of genes. Evaluation of the
presence and safety of GM components in food.

3. ORGANIZATION OF PRACTICE AND SELF-STUDY WORK
3.1. Practice

Not provided.

3.2. Approximate topic of independent work




3.2.1. Approximate list of essay topics

The assay should be an analytical review of the scientific literature on the candidate’s dissertation.
- application of genetic engineering in agriculture

- genetic engineering of plants for pharmaceuticals. Green and edible vaccines.

- biosafety assessment of transgenic plants

- culture of hairy roots in biotechnology

- obtaining marker-free transgenic plants

- in planta plant transformation

The essay volume is 20-25 typewritten pages in A-4 format.

3.2.2. Approximate topics of individual or group projects
Not provided

4. THE SET OF TOOLS FOR INTERMEDIATE AND FINAL ATTESTATION
4.1. The evaluation criteria for the results of current and intermediate attestation
Approved evaluation criteria of the achievements are based on three levels of mastering the competence
components: intermediate, advanced, and high.

Competence Characteristics of the level of development the components of competencies

components threshold advanced high

Knowledge | A PhD student demonstrates | A PhD student demon- A PhD student can inde-
knowledge-acquaintance, strates analytical pendently get new
knowledge-copy: he recog- | knowledge: confidently knowledge from the
nizes objects, phenomena reproduces and under- world around him, crea-
and concepts, finds differ- stands the acquired tively use it to make de-
ences in them, knows of the | knowledge, classifies cisions in new and non-
sources of information, can | them into one or another | standard situations.
independently reproduce classification group, inde-
knowledge. pendently systematizes

them, establishes relation-
ships between them, pro-

ductively applies in com-

mon situation.

Skills A PhD student is able to A PhD student isableto | A PhD student is able to
correctly perform prescribed | independently solve non- | independently solve re-
actions according to an in- | standard tasks that require | search problems, demon-
struction, an algorithm ina | a choice based on a com- | strates the creative use of

known situation, inde- bination of known meth- | skills (technologies)
pendently solve typical ods in an unpredictably
problems that require a changing situation

choice from known methods
in a predictably changing

situation
Personal A PhD student has a low A PhD student has a pro- | A PhD student has a de-
qualities motivation for studying, nounced motivation for veloped motivation for
shows an indifferent, irre- studying, demonstrates a | studying and work ac-
sponsible attitude to learn- positive attitude towards | tivities, shows persever-
ing, and assigned work learning and future work, | ance and dedication, dil-

and is active. igence, independence,
) and creativity.




=

4.2. The tools for current and intermediate attestation

Assessment of knowledge, skills and (or) experience that characterize step-by-step formation of
competencies in the discipline "Plant biotechnology" is carried out in the form of current control and
intermediate attestation. Current control is carried out during the semester in order to determine the
level of assimilation of knowledge by PhD students, the formation of skills and abilities in the field
of biotechnology. To assess knowledge, skills, abilities and (or) experience at the university, a point-
rating system is used.

4.2.1. List of sample questions for attestation:
Not provided.
4.2.2. List of sample questions for the exam

1. The role of phytohormones in the morphogenesis of plant cells.

2. The phenomenon of dedifferentiation and differentiation of cells. Importance of cytokinins and
auxins.

. Morphological, genetic, biochemical. callus classification.

. Cultivation of isolated plant cells.

. Media for cultivation of plant cells. main components and their meaning.

. The concept of asepsis. Sterilization of explats, media, utensils and instruments.
. Curve of cell growth. Obtaining and application of suspension cultures.

. Culture of apical meristems. Obtaining virus-free planting material.

. Transgenesis. Concept, meaning.

10. Plant biotechnology for the conservation of genetic diversity. Gene banks.

5. EDUCATIONAL, METHODOLOGICAL, AND INFORMATIONAL SUPPORT
5.1. Recommended literature

O© 00 ~NO Ol bW

5.1.1. Basic literature

Glick B.R., Pasternak J.J., Patten C.L. Molecular Biotechnology: Principles and Applications of Re-
combinant DNA 4th Edition - ASM Press, 2009 — 850 p.

Schmid R.D., Schmidt-Dannert C. Biotechnology: An Illustrated Primer 1st Edition - Wiley-
Blackwell, 2016 — 410 p.

Kapiel T. Cell And Tissue Culture Laboratory Manual — MSA University, 2006 — 143 p.
DOI: 10.13140/RG.2.1.3538.9289

5.1.2. Additional literature

Reinert J., Yeoman M.M. Plant Cell and Tissue Culture: A Laboratory Manual - Springer-Verlag,
1982 - 81 p.

5.2. Methodical manuals
not provided

5.3. Software

Microsoft office (Word, Excel, Power point);
Adobe Reader.

5.4. Databases and search systems

GenBank - http://mwww.ncbi.nlm.nih.gov/genbank/
PubMed - http://www.nchi.nlm.nih.gov/pubmed/
Google scholar - https://scholar.google.ru/



http://www.ncbi.nlm.nih.gov/genbank/
http://www.ncbi.nlm.nih.gov/pubmed/
https://scholar.google.ru/

4. Scopus - https://www.scopus.com/
5. eLibrary - http://elibrary.ru/

5.5. Electronic learning sources

=

Zonal scientific library http://lib.urfu.ru/course/view.php7idM67
UrFU electronic resources http://lib.urfu.ru/mod/data/view.php7id-2802
3. Library catalogue http://lib.urfu.ru/course/view.php7idM 81.

N

6. MATERIAL RESOURCES AND TECHNICAL SUPPORT
6.1. Information about the auditorium and laboratory equipment for the discipline

Ural Federal University has special rooms for lecture-type classes, group and individual consultations,
current control and intermediate attestation, as well as rooms for independent work, equipped with com-
puters with the access to the Internet and electronic information educational environment, and facilities
for storage and preventive maintenance of equipment. Postgraduate students of the departments are pro-
vided with special rooms for research work.


https://www.scopus.com/
http://elibrary.ru/

