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Contents: LECTURES:
Genetic determination of plant morphogenesis in vitro
Arabidopsis as a model in studies on plant morphogenesis in vivo and in vitro. In vitro culture systems used
to identified genes involved in plant regeneration. Somatic embryogenesis as a model for understanding
genetic determination of zygotic embryogenesis. Advances in the identification of specific genes that are
involved in organogenesis and somatic embryogenesis in vitro and selected technical tools applied.
Nuclear genome changes in morphogenesis in vitro and in vivo Modifications of the cell cycle that
create endopolyploidization and their molecular mechanisms. Family-specific occurrence of endopolyploidy
(polysomatic and nonpolysomatic plants). Endoreduplication in plant development. Tissue- and organspecific endopolyploidization patterns.
Polysomatic and nonpolysomatic plant in in vitro culture. Somaclonal variation – chromosomal aberration in
cultured cells and regenerated plant. Methods of nuclear DNA content measurement.
Symplasmic communication and plant development
Plasmodesmata – structure and function. Molecular mechanism of molecules exchange through plasmodesmata.
Symplasmic fields and domains. Changes in symplasmic communication in connection with cell and tissue
differentiation in in vivo and in vitro conditions. Methods used in analysis of symplasmic communication.

PRACTICALS: The practicals include the following techniques:
-

-

RNA extraction from different stages of embryogenic Arabidopsis culture (control versus mutant impaired
in somatic embryogenesis). Reverse transcription
Analysis of expression of selected genes related to somatic embryogenesis process with use of
Quantitative Real-Time PCR (qRT-PCR)
Karyotype analysis of callus derived form polysomatic and nonpolysomatic plant.
Analysis of developmental changes of polysomaty pattern using flow cytometry.
Comparative analysis of endopolyploidy patterns in various plant organs and tissues using imaging
cytometry.
Analysis of symplasmic transport fluorochromes (low-molecular weight and with dextrans) distribution in
explants during different stages of development and somatic embryos with the use of fluorescence
microscopy and confocal microscopy (CLSM)
Determination of the symplasmic domains and subdomains in relation to cell and tissue differentiation

Methods and forms of teaching: Lectures illustrated by computer presentations and video projector.
Requirements: Knowledge of genetics, cytogenetics, cell biology and molecular biology at the basic level.
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