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Molecular Biotechnology Center specialises in fundamental and applied research. With our knowledge and expertise
in molecular biology, genetics, ecology, plant breeding, seed farming, phytopatology, plant physiology, animal
breeding and reproduction we have established unique platform for large-scale analysis in agro-production process.
We serve the main chain in food production from DNA level to crop and animal reproduction. We offer a
comprehensive system including molecular marker assisted selection; screen the genetic diversity in crop plants and
their wild relatives, seed purity control, biomonitoring and environmental genetic risk assessment, molecular
genetic approaches to improve the nutritional quality of staple food crops, cloning genes and producing transgenic
plants. Our fundamental researches mainly focus on gene organization in species with large genome, meiotic
recombination and evolution of plant telomere.

Our research products:

The Molecular Genetics Team provides new genetic tools and information to plant and animal breeders. The team
concentrates on developing molecular markers for disease resistance genes with specific focus on tomato,
sunflower, cabbage, cucumber, pepper, rice and sunflower. . Recently we have done research also on molecular
mapping of the fertility-restoration gene RF4 for WA-cytoplasmic male sterility in rice.
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The Molecular Cytogenetic Team focuses on large scale organization and evolution of genomes. A particular area
of interest is gene organization in large-genome species, meiotic recombination and telomere molecular structure.
We use a combination of genetic, molecular and cytological methods - molecular cytogenetics - including in situ



hybridization, fluorescence microscopy and cytometry. We also work on the technology of fluorescence imaging,
improving the sensitivity and discrimination of probes used for in situ hybridization. A lot of this fundamental work
is directed towards applications in breeding programs, for instance, monitoring of introgression process in
interspecies hybridization, detection of T-DNA insertion in transgenic plants etc.
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The Team of Seed Control has a focus on the use and development of some Polymerase Chain Reaction DNA
based new technologies (RAPD, microsatelites, ISSR) for genetic purity determinations in seed testing. Seed testing
for quality assurance is one important step in the process of production of high quality seed. Recently we began to
specialize on the hybrid seed control. Market of hybrid seeds is rapidly extending from vegetables and flowers to
rice and some forage crops. The hybrid seeds are prized because they produce uniform plants benefiting from the
effect called heterosis (hybrid vigor). We also use the storage protein analysis for evaluation of seed purity.

Control of hybrid F1 seeds of cucumber
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The Plant Health Team specializes on developing molecular techniques for detection of the plant virus. We use
real time RT-PCR (reverse transcription-polymerase chain reaction) for identification of virus in plant material and
establishing of the infection degree. Real time RT-PCR is the most sensitive technique for mRNA detection and
quantitation currently available. We focus on potato ( X-virus, Y-virus), cucumber ( CMV- cucumber mosaic virus)
and strawberry (crinkle virus and mottle virus).

RT-PCR detection: leaf roll virus (LRV) in potato

spindle tuber viroid (PSTV) in potato
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The Genetic Engineering Team implements gene cloning, develops vectors for transformation and produces
transgenic plants. We specialize on cloning genes resistant to plant pest. Currently we work on producing transgenic
rape (Brassica napus L) resistant to Sclerotinia sclerotium - a plant pathogenic fungus. Oilseed rape, or canola, is
the world's third most important oilseed crop. Plant breeders developed it from the ‘weed’ rapeseed (B. napus
oleifera). Rape methyl ester provides a renewable replacement for diesel fuel that gives off fewer sooty particles and
none of the sulphur dioxide that causes acid rain.
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The Ecology Team specializes on bio-indication , biomonitoring and environmental genetic risk assessment.

We develop scientific approach and applied aspects of genetic response at different levels of organization
(molecular, cells, organisms and populations) towards of mutagenic pollution in native and transformed ecosystems.
We use complex test—system for bio-indication of mutagenic pollution, including (i) analysis of spectrum and
frequency of cytogenetic aberration in plant reproductive organs, (ii) analysis of storage protein spectrums, (iii)
analysis of pollen fertility, (iiii) study of biodiversity using molecular marker approach.



Lagging chromosomes at anaphase

Chromosome aberration (bridge) at anaphase

On-going projects

Supported by:

Russian Ministry of Agriculture

Developing and improving the identification methods of resistance gene to plant pathogens.

DNA-markers of resistance gene to phytopatogens of tomato in cabidge and producing based on that DNA-
diagnosticums.

“Rosnauka” RF
Study of alternative mechanism of telomere elongation, using Allium fistulosum as a model
Russian Foundation for Basic Research (RFBR)

Molecular cytogenetic study of sex chromosome organization in hop (Humulus lupulus L.)
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