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SYLLABUS

	Name of the course (as specified in the approved curriculum)
Molecular biology in horticulture
	Number of ECTS credits
5

	Name of the course in Polish
Biologia molekularna w ogrodnictwie
	

	Unit providing the course
Department of Genetics and Plant Breeding

	Course co-ordinator
Dr hab. Dorota Weigt

	Field of study
Horticulture: Seed Science and Technology
	Level II
	Profile
general academic
	Semester 2

	Scope / Thesis specialisation

	TYPE OF CLASSES AND COURSE LOAD
(Classes with teacher and student's own work)

	Mode of studies: full-time
	Mode of studies: part-time

	- lectures
	15
	- lectures 
	-

	- laboratory classes
	45
	- practical classes
	-

	- consultations (include support in the interpretation of molecular biology results, preparation of presentations and reports, and assistance in preparation for tests and the final exam)
	2
	- consultations
	-

	- student’s own work (includes preparation for classes, independent study of course materials, preparation of a multimedia presentation, analysis of provided data, and preparation for the final exam)
	[bookmark: _GoBack]63
	- student’s own work
	-

	[bookmark: _Hlk56673045]Total number of hours:
	125
	Total number of hours:
	-

	OBJECTIVE OF THE COURSE
The objective of the course is to provide students with advanced knowledge of molecular biology of horticultural plants, focusing on the structure and function of nucleic acids, plant genome organization and gene expression. The course aims to develop practical skills in the planning, execution and interpretation of molecular analyses, including DNA/RNA isolation, PCR-based techniques, molecular markers and basic sequence analysis. Students will learn how to apply molecular biology methods in plant breeding, identification of resistance genes and improvement of horticultural plant quality.

	TEACHING METHODS
Lectures: multimedia presentation; additional materials made available to students (except the recommended literature).
Classes: laboratory experiments, introduction to laboratory classes - multimedia presentations, additional materials provided to students (other than recommended literature), group work.

	Course learning outcomes
	The reference to the study field learning outcomes

	Knowledge
	O1. The student has advanced knowledge of molecular biology of plants, including the structure and function of nucleic acids, organization of the plant genome and molecular mechanisms of gene expression relevant to horticultural plants.
O2. The student understands the molecular basis of plant responses to abiotic and biotic factors, including mechanisms underlying stress tolerance and resistance to pathogens.
O3. The student knows advanced molecular methods used in horticulture, including DNA/RNA isolation, PCR, qPCR, molecular markers and DNA sequencing, and understands their applications in plant breeding and quality improvement.
	H2A_W01


H2A_W03

H2A_W05

	Skills
	O4. The student is able to plan, perform and evaluate basic molecular biology experiments related to horticultural plants, including proper selection of methods and interpretation of results.
O5. The student can identify and analyse molecular factors determining plant health and genetic variability using molecular biology techniques.
O6. The student is able to critically interpret molecular data and draw justified conclusions relevant to horticultural research and practice.
	H2A_U02


H2A_U04

H2A_U07

	Social
competences
	O7. The student is ready to continuously update knowledge and skills in the field of molecular biology to solve cognitive and practical problems in horticulture.
O8. The student understands the need for professional development and responsible use of molecular methods in horticultural practice.
O9. The student is ready to take responsibility for the quality and reliability of molecular analyses applied in horticultural production and plant improvement.
	H2A_K02

H2A_K06

H2A_K07

	Methods for verifying learning outcomes


Lectures: knowledge – written or oral exam, skills - problem solving verifying the ability, competence - justification for selection of the appropriate molecular methods using in horticulture plant breeding 
Classes: Skills and social competences are verified through laboratory performance and a multimedia presentation demonstrating correct execution, data interpretation and application of molecular methods to horticultural problems.
	Symbols of course learning outcomes
O1-O3, O5, O7-O9

O3, O4, O6, O7

	TEACHING CONTENTS
Lectures:
Lectures cover fundamental concepts of molecular biology of horticultural plants, including nucleic acids, plant genome organization and gene expression. The content includes molecular markers, PCR and qPCR techniques, molecular basis of chromosomal mapping, and DNA sequencing. Applications of molecular methods in plant improvement are discussed, including marker-assisted selection, resistance gene identification, hybrid breeding, cultivar identification and quality control, as well as selected aspects of plant genome modification using new genomic techniques (NGT).
Classes:
Classes focus on practical applications of molecular biology in horticulture, including preparation of plant material, isolation and quality assessment of plant nucleic acids, and planning of molecular experiments. Students practice PCR-based analyses, primer design, use of sequence databases, analysis of DNA polymorphism and interpretation of PCR, qPCR and sequencing results. Emphasis is placed on the application of molecular techniques in horticultural practice and plant breeding.

	Forms and criteria of completing the course

Lectures: written or oral exam
Classes: execution and interpretation of a laboratory experiment, multimedia presentation
	Percentage of a final grade
80
20
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