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ʂʫʪʫʟʦʚʘ ʈ.ʉ., ɺʦʨʦʙʴʝʚ ʅ.ʀ. 
ʌɻɹʅʋ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ 

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʤʠʢʨʦʙʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʤʝ-

ʥʷʶʪʩʷ. ʇʨʠʟʥʘʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʥʘʥʦʬʦʨʤ, ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʩʪʨʝʩʩʦʚʳʝ ʫʩʣʦʚʠʷ. ɺʥʠʤʘʥʠʝ ʢ ʛʨʫʧʧʝ ʠʟʚʝʩʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʭ ʢʘʢ ʤʠʢʦʧʣʘʟʤʦʧʦʜʦʙʥʳʝ: Metallogenium, Siderococcus, Gallionella, ʩʧʦʩʦʙʥʳʭ ʦʩʘʞʜʘʪ  ɹFe, Mn, ʠ Al 

(Fe.Mn)-ʦʩʘʞʜʘʶʱʝʤʫ, ʘ ʪʘʢʞʝ ʢʘʣʴʮʠʬʠʮʠʨʫʶʱʠʤ ʥʘʥʦʙʘʢʪʝʨʠ̫ʤ, ʦʙʫʩʣʦʚʣʝʥʦ ʦʙɦʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʀʭ 

ʜʠʘʛʥʦʩʪʠʢʘ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ɼʅʂ ʟʘʪʨʫʜʥʝʥʘ ʩʣʦʞʥʦʩʪʴ ʁʠʟʦʣʷʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʨʠ ʥʘʣʠʯʠʠ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠʟ ʩʦʝʜʠʥʝʥʠʡ Fe, Mn, Al, ʘ ʪʘʢʞʝ Ca ʥʘ ʢʣʝʪʢʘʭ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʠʭ ʛʨʫʧʧ ʦʙʣʘʜʘʶʪ 

ʤʝʣʴʯʘʡʰʠʤʠ ʬʦʨʤʘʤʠ, ʜʦ 20-30 ʥʤ, ʫʩʪʫʧʘʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤʫ ʨʘʟʤʝʨʫ ʦʩʦʙʠ ʚ 200 ʥʤ, ʛʘʨʘʥʪʠʨʫʶʱʝ-

ʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʧʣʠʢʘʮʠʠ. ʅʘh ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʚʦʜʷʪ ʢ ʤʳʩʣʠ, ʯʪʦ ʨʦʜʩʪʚʝʥʥʳʤʠ Fe, Mn, Al-

ʦʩʘʞʜʘʶʱʠʤ ʦʨʛʘʥʠʟʤʘʤʠ ʚʳʨʘʙʦʪʘʥ ʤʝʭʘʥʠʟʤ ʚʳʞʠʚʘʥʠʷ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʦʯʝʥʴ ʤʝʣʢʠʭ ʦʩʦʙʝʡ ï ʥʘʥʦ-

ʬʦʨʤ ʠ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʩ ʙʘʢʪʝʨʠʷʤʠ, ʚʦʜʦʨʦʩʣʷʤʠ, ʛʨʠʙʘʤʠ. ʆʛʨʦʤʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʥʦʙʘʢʪʝʨʠʠ ʢʘʣʴʮʠʬʠʮʠʨʫʶɦ ʠʝ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʬʠʣʴʪʨʳ ʩ ʧʦʨʘʤʠ 0,22 ʤʢʤ 

ʩʪʘʚʠʪ ʠʭ ʚ ʦʜʠʥ ʨʷʜ ʩ ʠʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʤʘʩʩʦʚʳʭ ʠ ʦʧʘʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʂʨʦʤʝ ʚʳʰʝ 

ʫʢʘʟʘʥʥʳʭ, ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚʳʷʚʣʷʶʪ ʜʦ 40 % ʢʣʝʪʦʯʥʳʭ ʬʦʨʤ ʫʣʴʪʨʘʤʝʣʢʠʭ ʨʘʟʤʝ-

ʨʦʚ, 0,02-0,2 ʤʢʤ. ʀʥʪʝʨʝʩ ʢ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ ʤʘʣʳʤ ʬʦʨʤʘʤ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʨʘʩʪʘʣ ʩ ʥʘʯʘʣʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʚ ʥʘʰʝ ʚʨʝʤ ̫ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʛʝ-

ʥʦʤʦʚ, ʫʜʘʣʝʥʠ ̫ʠ ʚʥʝʜʨʝʥʠ ̫ʚ ʛʝʥʦʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ. ʅʘʥʦʬʦʨʤʳ 

ʙʘʢʪʝʨʠʡ ʠ ʥʘʥʦʙʘʢʪʝʨʠʠ ʧʨʠʟʥʘʶʪʩʷ ʠ ʢʘʢ ʩʧʦʩʦʙ ʚʨʝʤʝʥʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʢʘʢ 

ʩʧʦʩʦʙ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʤʠʢʨʦʙʦʚ ʚ ʚʠʜʝ ñʙʠʦʧʣʝʥʦʢò, ʛʜʝ ʧʦʜ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʩʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʫ ʥʘʥʦʙʘʢʪʝʨʠʡ ʙʝʩʧʦʣʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʚʧʦʣʥʝ ʤʦʞʝʪ ʩʦʯʝʪʘʪʩɹʷ ʩ ʢʦʥʁɹʛʘʮʠʝʡ ʠ 

ʩʣʠʷʥʠʝʤ ʧʨʦʪʦʧʣʘʩʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʦʧʣʘʟʤʦʧʦʜʦʙʥʳʝ: Metallogenium, Siderococcus, Gallionella, Al(Fe,Mn)-ʦʩʘʞʜʘʶʱʠʡ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤ; ʚʟʘʠʤʦʜʝʡʩʪʚʠɽ ʩ ʙʘʢʪʝʨʠʤ̫ʠ, ʚʦʜʦʨʦʩʣʤ̫ʠ, ʛʨʠʙʘʤʠ; ʢʘʣʴʮʠʬʠʮʠʨʫʶʱʠʝ ʥʘʥʦʙʘʢʪʝʨʠʠ; 

ʥʘʥʦʙʘʢʪʝʨʠʠ ʠ ʥʘʥʦʬʦʨʤʳ ʙʘʢʪʝʨʠʡ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ; ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʙʠʦʧʣʝʥʢʠ, ʢʦʥʴʶʛʘʮʠʷ ʠ 

ʩʣʠʷʥʠʝʤ ʧʨʦʪʦʧʣʘʩʪʦʚ. 

Kutuzova R.S., Vorobyov N.I. 

 Abstract. The concepts of the quantitative and qualitative microbial diversity of the natural habitats are changing 

through state-of-the-art electronic and microscopic methods and molecular and genetic technologies of taxonomical 

and quantification used. The activity of a large amount of microbial small forms generated under stressed conditions in 

the functioning of microbial communities is recognized. The attention drawn to a group of the known organisms consid-

ered as mycoplasma-like microorganisms, i.e. Metallogenium, Siderococcus, Gallionella capable to deposit Fe, Mn, 

and Al (Fe.Mn)-depositing, as well as calcifying microorganisms, which have been noticed relatively recently is deter-

mined by general problems. The diagnostics using DNA analysis is impeded by impossibility to isolate nucleic acids in 

the presence of mineral coating of Fe, Ma, Al, and Ca compounds on the cells. Representatives of these groups have the 

tiniest forms up to 20-30 nm, giving way to the maximum allowable size of 200 nm that guarantee the possibility of rep-

lication. Our research testify that the microorganisms akin to Fe, Mn, Al-depositing forms generated the mechanism of 

survival due to the forming of very small specimens, i.e. nanoforms in close interaction with bacteria, seaweeds and 

fungi. The absence of a rigid cell wall allows for a close contact between parasite and host cells, and interference in the 

cellular metabolism of the latter. However, immense danger to the environment is posed by calcifying nanobacteria. 

Their capacity to pass through the filters with the pore size 0.22 mcm ranks them together with other factors of mass 

and dangerous human and animal diseases. Apart from those mentioned above, up to 40% of ultrafine cells (0.02-0.2 

mcm) can be detected in various microbial communities. The interest to vial small forms has risen from time to time 

since the early 20th century; however, it is only now that the key role of the processes of forming and reorganizing ge-

nomes, removal and introduction in the genome of genetic material due to horizontal transfer has been shown. The pos-

sibility of reduction of genomes forming small forms, nanobacteria as pathogens and endosymbionts has been revealed. 

The examples of ultramicrobacteria possessing new unknown properties and structures have been provided. Attention 

has been paid to the existence of microbes in the form of ñbiofilmsô, where the strategy and tactics of generation of bac-

teria changes under the action of stress factors, monogenesis replaced by conjugation. Therefore, bacteria nanoforms 

and nanobacteria have been recognized both as a way of temporary stay in specific conditions, and as a way of exist-

ence. 

Keywords: mycoplasma-like Metallogenium, Siderococcus, Gallionella, Al (Fe, Mn)-depositing microorganism, 

stage of interaction with bacteria, seaweeds and fungi; calcifying nanobacteria; nanobacteria and bacteria nanoforms 

of the natural habitats; bacterial biofilms, conjugation 
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