ZAMYATNIN’S GRANTS OF LAST 10 YEARS
I.  RUSSIAN FOUNDATION OF BASIC RESEARCH
    2002-2004, № 02-07-90175.

Creation of client-server database EROP-Moscow

for endogenous oligopeptides with Internet access

Alexander Zamyatnin (principal investigator)

Abstract:


Server for the client-server EROP-Moscow knowledgebase on endogenous oligopeptides (Endogenous Regulatory OligoPeptides), containing from 2 up to 50 amino acid  residues is constructed. On the basis of this server the free access WWW-site http://erop.inbi.ras.ru/ have been created (in English). WWW-Site starts from the Home page which contains the common information. From this page the transition to the Query page is carried out. Here user has opportunity to inquire any oligopeptide using 21 various features of it. The results of inquiry are represented on the Result page, containing the information on the number of oligopeptides, satisfying to inquiry, and the primary information on each of them (identification number, oligopeptide name, name and taxon of alive organism, from which it is extracted). The final results are placed on the Peptide pages, each of which represents the description of 38 features of one oligopeptide. Peptide pages are connected by http-links to the bases, widely known and accessible in the Internet: protein-peptide knowledgebase – SwissProt (for getting the additional information) and bibliographic base - PubMed (for getting the summaries of the original publications). The total number of different endogenous oligopeptides, included to 2004 in EROP-Moscow knowledgebase is 5429. Besides, in the main page (Home page) the transition to Statistics pages is supplied, where the user can find the statistical data on 10 characteristics of the natural oligopeptides in graphic, tabular, and numerical forms. Program codes for the molecular mass and isoelectric point calculation have been created also and the results of this calculations have been inputted into Peptide page along with all characteristics of oligopeptides.
II.  Program “Molecular and Cellular Biology”,

      Russian Academy of Sciences 2003-2007, № 10P
Mechanisms of protective action of molecular shaperones

at protein denaturation and agregation

Alexander Zamyatnin (co-investigator)
Abstract:


This work presents findings on a new family of antibacterial proline-rich oligopeptides — pyrrhocoricin, drosocin, apidaecin, and formaecin — isolated from insects. The functional and physicochemical properties of proline-rich oligopeptides are considered, a role of proline in their antibacterial activity is discussed, and experimental evidence is given in favor of the ability of these oligopeptides to suppress metabolism of bacteria by means of stereospecific interaction with heat shock protein DnaK and inhibition of DnaK_dependent protein folding. Binding of the peptides under investigation with DnaK correlates with their antibacterial activity. Evidence that pyrrhocoricin, drosocin, apidaecin, and formaecin are nontoxic for human and animal cells serves as a prerequisite for their use as novel antibiotic drugs.
III.  FONDECYT 2008-2009, № 1080504

Elucidation of the first regulatory oligopeptides in grape

Alexander Zamyatnin (principal investigator)
Abstract:

Natural oligopeptides consisting of from 2 to 50 amino acid residues may regulate nearly all vital processes. To date, the chemical structures of more than 7000 oligopeptides have been identified from more than 1300 organisms representing all the biological kingdoms. Among them approx. 500 plant oligopeptide structures have been described in scientific literature. These peptides regulate genes for cell division, development, reproduction, nodulation, defense, etc. Although it is well known that a lot of plants contain different regulatory oligopeptides in their different tissues (seeds, leaves, roots, etc.) the currently information is available still very limited. For instance, no information is available on the presence of regulatory oligopeptides in fruit trees or other important cultivars for the national private sector like grape, peach, apple, avocado or others. We intend to cover this field and to find the first potential oligopeptides in different grape species. So, the general goal of this Project is for the first time to establish amino acid sequences of grape regulatory oligopeptides and to elucidate their potential functional properties.

The main method of this Project is to perform the computer analysis of the information of the DEGECHIVID (DEvelopment of plant GEnomic in CHile… in grape (Vid)) and public databases on grape genes and proteins, to use service modules of our EROP-Moscow (Endogenous Regulatory OligoPeptides) database, and several specialized computer programs for getting and analyze information on grapevine.

Scientific research will be consisted of two stages. The first one will be devoted to the creation of a specialized database for potential grape oligopeptide candidates. It will be performed by means of the computer analysis of nucleotide sequences and translated amino acid sequences of different grape species contained in DEGECHIVYD database and other public databases in order to establish amino acid sequences of potential regulatory oligopeptides. The extraction oligopeptide primary sequences from databases will be performed by computer search for natural sequences containing not more than 50 amino acid residues. They can be obtained using two methods which will be used. One of them is to find these short sequences in long amino acid sequences (precursors) between flanked groups (arg-arg, arg-lys, lys-arg or lys-lys), which are common sites of enzymatic cleavage of precursors. The other one is to find known plant oligopeptide sequences (from EROP-Moscow database) or their fragments in grape databases.

On the next stage it will be performed the computer comparison of primary structures of all found grape oligopeptides with each other by means of specific alignment procedure and as a result structural families of potential grape oligopeptides will be formed. The same procedure will be carried out for grape oligopeptides and oligopeptide structures containing in EROP-Moscow database. This way permits to determine to which structural-functional family grape oligopeptides belong. So, the functional classes of grape oligopeptides will be elucidated. Except for this we shall analyze physicochemical features of potential grape oligopeptides such as presence of charge (positive and negative), cyclic, and other specific chemical radicals. Our previous researches demonstrate that different functional classes of regulatory oligopeptides are characterized by different sets of chemical radicals and physical characteristics. This way will also permit to classify grape oligopeptides by their functions.

It is possible that as a result many thousands potential oligopeptide candidates may be found. But the complete analysis of their structural and functional properties will diminish this number many times per one grape species. There is very high probability that several antimicrobial (against bacteria, fungi, viruses, or insects) oligopeptides will be found among them.  

The most perspective oligopeptide structures will be recommended for synthesis, biological testing and use in grape cultivars.

It is clear and very important that such theoretical way is more cheep than experimental one.

