
ʇʫʙʣʠʯʥʘʷ ʣʝʢʮʠʷ 

ɸʣʣʘ ɹʨʷʥʩʢʘʷ 

˸͙ͪ ͙͍ͣͪͦ͋ͦ͟Υ  
͍͔ͤͦͦ ͙͙͡ ͔ͤ ͙͍͔͔ͫͭͤͦ͘Κ 

 



Åʏʪʦ ʪʘʢʦʝ çʥʦʚʦʝè ʚ ʤʠʨʝ ʤʠʢʨʦʙʦʚ ? 

 

Åɻʜʝ ʠʩʢʘʪʴ? 

 

Åʂʘʢ ʥʘʭʦʜʠʪʴ? 

 

Åé..? 

 

ɺʦʧʨʦʩʳ ʢ ʪʝʤʝ: 



ʊʘʢʩʦʥʦʤʠʷ ʧʨʦʢʘʨʠʦʪ 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

çʅʦʚʦʝè ʚ ʉʄʀ 

çʅʦʚʦʝè ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʥʫʪʨʠ ʥʘʩ 

ʇʦʣʝʟʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʧʨʠʨʦʜʝ 

 

 

 

ʊʝʤʳ: 



çʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 95% 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʧʣʘʥʝʪʝè 

ʀʟ 1 000 000 

ʚʠʜʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʠʟʚʝʩʪʥʦ ʪʦʣʴʢʦ 

0,4%) !!! 

 

 

 

 

50-90% ʦʪ ʚʩʝʡ 

ʙʠʦʤʘʩʩʳ 

ʙʠʦʪʳ 



Acidobacteria 

Actinobacteria 

Aquificae 

Bacteroidetes 

Caldiserica 

Chlamydiae 

Chlorobi 

Chloroflexi 

Chrysiogenetes 

Cyanobacteria 

Deferribacteres 

Deinococcus-Thermus 

Dictyoglomi 

Elusimicrobia 

Fibrobacteres 

Firmicutes 

Fusobacteria 

Gemmatimonadetes 

Lentisphaerae 

Nitrospirae 

Planctomycetes 

Proteobacteria 

Spirochaetes 

Synergistetes 

Tenericutes 

Thermodesulfobacteria 

Thermotogae 

Verrucomicrobia 

+ ʂʘʥʜʠʜʘʪʥʳʝ ʪʠʧʳ 

ʉʠʩʪʝʤʘʪʠʢʘ ʥʘ ʦʩʥʦʚʝ 16S ʨʈʅʂ 

https://en.wikipedia.org/wiki/Bacterial_phyla#Acidobacteria
https://en.wikipedia.org/wiki/Bacterial_phyla#Aquificae
https://en.wikipedia.org/wiki/Bacterial_phyla#Caldiserica
https://en.wikipedia.org/wiki/Bacterial_phyla#Chlamydiae
https://en.wikipedia.org/wiki/Bacterial_phyla#Chlorobi
https://en.wikipedia.org/wiki/Bacterial_phyla#Chloroflexi
https://en.wikipedia.org/wiki/Bacterial_phyla#Chrysiogenetes
https://en.wikipedia.org/wiki/Bacterial_phyla#Cyanobacteria
https://en.wikipedia.org/wiki/Bacterial_phyla#Deferribacteres
https://en.wikipedia.org/wiki/Bacterial_phyla#Deinococcus-Thermus
https://en.wikipedia.org/wiki/Bacterial_phyla#Deinococcus-Thermus
https://en.wikipedia.org/wiki/Bacterial_phyla#Deinococcus-Thermus
https://en.wikipedia.org/wiki/Bacterial_phyla#Dictyoglomi
https://en.wikipedia.org/wiki/Bacterial_phyla#Elusimicrobia
https://en.wikipedia.org/wiki/Bacterial_phyla#Fibrobacteres
https://en.wikipedia.org/wiki/Bacterial_phyla#Fusobacteria
https://en.wikipedia.org/wiki/Bacterial_phyla#Gemmatimonadetes
https://en.wikipedia.org/wiki/Bacterial_phyla#Lentisphaerae
https://en.wikipedia.org/wiki/Bacterial_phyla#Nitrospirae
https://en.wikipedia.org/wiki/Bacterial_phyla#Planctomycetes
https://en.wikipedia.org/wiki/Bacterial_phyla#Spirochaetes
https://en.wikipedia.org/wiki/Bacterial_phyla#Synergistetes
https://en.wikipedia.org/wiki/Bacterial_phyla#Tenericutes
https://en.wikipedia.org/wiki/Bacterial_phyla#Thermodesulfobacteria
https://en.wikipedia.org/wiki/Bacterial_phyla#Thermotogae
https://en.wikipedia.org/wiki/Bacterial_phyla#Verrucomicrobia


˾͔͔ͤͫͫ͊ͤͫ  
͙͙͎͙͙ͣͪͦ͋ͦͦ͟͡ 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

Åʈʘʟʚʠʪʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ 

Åʈʘʟʚʠʪʠʝ ʛʝʥʦʤʠʢʠ 

Åʋʩʧʝʰʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʩ ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ: 

ʙʠʦʬʠʟʠʢʘ (ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʫʙʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ 

ʧʨʦʮʝʩʩʦʚ), ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ (ʧʨʝʜʩʢʘʟʘʥʠʝ ʩʚʦʡʩʪʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʧʦʠʩʢ ʠ ʥʘʭʦʞʜʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ) ʠ 

ʜʨ. 

Åʅʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʶ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʣʫʯʰʝʥʥʳʤʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ (ʙʳʩʪʨʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ).  

Åɺʳʩʦʢʦʪʦʯʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʠʢʨʦʙʥʳʭ ʩʨʝʜ ʦʙʠʪʘʥʠʷ ʚ ʤʠʢʨʦ-

ʤʘʩʰʪʘʙʝ ʠ ʜʨ. 



Live from under the lens: exploring microbial motility with dynamic imaging and 
microfluidics  
Kwangmin Son, Douglas R. Brumley & Roman Stocker  
December 2015  Vol  13  No 12  

Twenty years of bacterial genome sequencing  
Nicholas J. Loman & Mark J. Pallen  
September 2015  Vol  13  No 9  

Bacterial protein networks: properties and functions  
Athanasios Typas & Victor Sourjik  
June 2015  Vol  13  No 6 

Advances in molecular genetic systems in malaria  
Tania F. de Koning -Ward, Paul R. Gilson & Brendan S. Crabb  
March 2015  Vol  13  No 3 

Rising to the challenge: accelerated pace of discovery transforms marine virology  
Jennifer R. Brum & Matthew B. Sullivan  
August 2014  Vol  12  No 8 

Adding new dimensions: towards an integrative understanding of HIV - 1 spread  
Oliver T. Fackler, Thomas T. Murooka, Andrea Imle & Thorsten R. Mempel  
January 2014  Vol  12  No 1 

Exploring bacterial cell biology with single - molecule tracking and super - resolution 
imaging  
Andreas Gahlmann & W. E. Moerner  
July 2013  Vol  11  No 7 

Transposon insertion sequencing: a new tool for systems - level analysis of 
microorganisms  
Tim van Opijnen & Andrew Camilli  
May 2013  Vol  11  No 5 

Bacterial replication, transcription and translation: mechanistic insights from single -
molecule biochemical studies  
Andrew Robinson & Antoine M. van Oijen  
Going local: technologies for exploring bacterial microenvironments  
Aimee K. Wessel1, Laura Hmelo, Matthew R. Parsek & Marvin Whiteley  
 

New technologies: methods and applications 



Nicholas J. Loman, Mark J. Pallen Nature Reviews 

Microbiology  (2015) 

 

Science 28 July 1995: Vol. 269 no. 5223 pp. 496-512 DOI: 10.1126/science.7542800 

Whole-genome random sequencing and assembly of Haemophilus influenzae Rd 

RD Fleischmann, MD Adams, O White, RA Clayton, EF Kirkness, AR Kerlavage, CJ Bult, JF Tomb, BA 

Dougherty, JM Merrick, et al. 

 

Twenty years of bacterial genome sequencing 

Åʇʦʣʥʦʛʝʥʦʤʥʦʝ ʰʦʪʛʘʥ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 

Åɺʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 

Åʄʦʥʦʤʦʣʝʢʫʣʷʨʥʦʝ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ  

http://www.nature.com/nrmicro/journal/v13/n12/abs/nrmicro3565.html#auth-1
http://www.nature.com/nrmicro/journal/v13/n12/abs/nrmicro3565.html#auth-2
http://www.sciencemag.org/search?author1=RD+Fleischmann&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=MD+Adams&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=O+White&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=RA+Clayton&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=EF+Kirkness&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=AR+Kerlavage&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=CJ+Bult&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=JF+Tomb&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=BA+Dougherty&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=BA+Dougherty&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=JM+Merrick&sortspec=date&submit=Submit
http://www.sciencemag.org/search?author1=et+al.&sortspec=date&submit=Submit


Sequencing and beyond: integrating molecular 'omics' for microbial 

community profiling 

Eric A. Franzosa, Tiffany Hsu, Alexandra Sirota-Madi, Afrah Shafquat, Galeb 

Abu-Ali, Xochitl C. Morgan, Curtis Huttenhower 

Nature Reviews Microbiology (2015) 

ʆʤʠʢʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʘʥʘʣʠʟʘ ʤʠʢʨʦʙʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

 

Åʊʨʘʥʩʢʨʠʧʪʦʤʠʢʘ 

Åʇʨʦʪʝʦʤʠʢʘ 

Åʄʝʪʘʙʦʣʦʤʠʢʘ 

http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-1
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-2
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-3
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-3
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-3
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-4
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-5
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-5
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-5
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-5
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-6
http://www.nature.com/nrmicro/journal/v13/n6/abs/nrmicro3451.html#auth-7


ʏʪʦ ʪʘʢʦʝ çʥʦʚʳʝè ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ?  

  

 

Åʅʝ ʦʙʥʘʨʫʞʝʥʳ ʨʘʥʝʝ  

 

Åɺʦʟʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʨʦʜʥʳʭ ʠʣʠ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ 

  

Åʆʙʥʘʨʫʞʝʥʳ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ 

 

Åʇʨʝʜʩʢʘʟʘʥʳ 



ʅʦʚʳʝ ʙʘʢʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʝʜʷʪ ʧʣʘʩʪʠʢ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦ 

ʅʦʚʦʩʪʠ ʦʪ d3.ru 23 ʥʦʷʙʨʷ 2014  

ʅʝʚʠʜʠʤʘʷ ʫʛʨʦʟʘ: ʧʣʦʪʦʷʜʥʳʝ ʙʘʢʪʝʨʠʠ ʟʘʞʠʚʦ ʧʦʞʠʨʘʶʪ 

ʣʶʜʝʡ 

ɺʝʩʪʠ ʌʄ 15 ʠʶʣʷ 2015  

ɸʥʪʘʨʢʪʠʢʘ: ʨʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ ʥʘʰʣʠ 

ʥʝʠʟʚʝʩʪʥʳʝ ʙʘʢʪʝʨʠʠ 

BBC ʈʫʩʩʢʘʷ ʩʣʫʞʙʘ 8 ʤʘʨʪʘ 2013 

ʋʯʝʥʳʝ: ʚ ʥʘʰʠʭ ʜʦʤʘʭ ʚʳʷʚʣʝʥʳ ʥʦʚʳʝ ʚʠʜʳ ʦʧʘʩʥʳʭ ʙʘʢʪʝʨʠʡ 

Most.tv 31 ʤʘʨʪʘ 2015 

ʄʝʜʠʢʠ ʥʘʯʥʫʪ ʧʦʜʩʝʣʷʪʴ ʧʘʮʠʝʥʪʘʤ ʥʦʚʳʝ ʙʘʢʪʝʨʠʠ 

ɼʝʣʦʚʘʷ ʩʪʦʣʠʮʘ 24 ʘʧʨʝʣʷ 2015  

ʆʙʥʘʨʫʞʝʥʳ 120-ʪʳʩʷʯʝʣʝʪʥʠʝ ʙʘʢʪʝʨʠʠ 

membrana, 5 ʠʶʥʷ 2008 

http://upload.amvnews.ru/community/148
http://radiovesti.ru/article/show/article_id/172682
http://www.membrana.ru/user/2


çɻʨʫʧʧʘ ʫʯʝʥʳʭ ʠʟ ʉʐɸ, ʧʨʦʚʦʜʠʚʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʙʳʯʥʳʭ ʞʠʣʳʭ 

ʩʪʨʦʝʥʠʷʭ, ʦʙʥʘʨʫʞʠʣʘ ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʦʧʘʩʥʳ ʜʣʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ. 

ɺ ʥʘʙʣʶʜʘʝʤʳʭ ʜʦʤʘʭ ʙʳʣʠ ʥʘʡʜʝʥʳ ʦʢʦʣʦ ʚʦʩʴʤʠ ʪʳʩʷʯ ʙʘʢʪʝʨʠʡ, 

ʷʚʣʷʶʱʠʭʩʷ ʥʦʚʳʤʠ, ʘ ʪʘʢʞʝ ʛʨʠʙʳéè.  

ʅʦʚʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʞʠʣʳʭ ʜʦʤʘʭ 





˸͙͙ͪͦ͋ͦͭ͊͟ ς ͫ ͊ͣ·͚ ͋ͦ͡Έ΄͚ͦ ͨͦ ͍͔ͫͯ ͙ ͨͦ 
͙ͦ͟͡;͔͍ͫͭͯ ͔ͭͦ͟͟͡ ͎ͦͪ͊ͤ ;͔͍͔ͦ͊͟͡ 

 



çɺ ʢʦʥʮʝ 2007 ʛʦʜʘ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʩʦʨʮʠʫʤ çʄʠʢʨʦʙʠʦʤ 

ʯʝʣʦʚʝʢʘè, ʢʨʫʧʥʝʡʰʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʢʦʪʦʨʦʛʦ ʩʪʘʣʠ çHuman Microbiome 

Projectè, ʨʝʘʣʠʟʫʝʤʳʡ ʚ ʉʐɸ, ʠ ʝʚʨʦʧʝʡʩʢʠʡ ʧʨʦʝʢʪ çMetaHITè.  

1680          2015  



ʄʠʢʨʦʬʣʦʨʘ ɾʂʊ 

 

ʦʙʣʠʛʘʪʥʘʷ - 90% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ʠ 

ʙʘʢʪʝʨʦʠʜʳ),  

 

ʌʘʢʫʣʴʪʘʪʠʚʥʘʷ- 10% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ - ʩʘʧʨʦʬʠʪʥʘʷ 

ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʘʷ ʤʠʢʨʦʬʣʦʨʘ 

(ʣʘʢʪʦʙʘʢʪʝʨʠʠ, ʵʰʝʨʠʭʠʠ, 

ʵʥʪʝʨʦʢʦʢʢʠ), 

 

ʦʩʪʘʪʦʯʥʘʷ - ʤʝʥʝʝ 1% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ - ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʣʫʯʘʡʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

(ʮʠʪʨʦʙʘʢʪʝʨ, ʵʥʪʝʨʦʙʘʢʪʝʨ, ʧʨʦʪʝʠ, 

ʜʨʦʞʞʠ, ʢʣʦʩʪʨʠʜʠʠ, ʩʪʘʬʠʣʦʢʦʢʢʠ, 

ʘʵʨʦʙʥʳʝ ʙʘʮʠʣʣʳ ʠ ʜʨ.). 

http://propionix.ru/obligatnaya-mikroflora-kishechnika
http://propionix.ru/obligatnaya-mikroflora-kishechnika
http://propionix.ru/obligatnaya-mikroflora-kishechnika
http://propionix.ru/obligatnaya-mikroflora-kishechnika
http://propionix.ru/fakultativnaya-mikroflora-kishechni
http://propionix.ru/fakultativnaya-mikroflora-kishechni




ɺʣʠʷʥʠʝ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ: 
 

- ɸʪʝʨʦʩʢʣʝʨʦʟ  

- ʆʞʠʨʝʥʠʝ  

- ɼʠʘʙʝʪ 

- ʉʠʥʜʨʦʤ ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ 

- ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʠʰʝʯʥʠʢʘ  

- ʎʝʣʠʘʢʠʷ 

- ʂʦʣʦʨʝʢʪʘʣʴʥʳʡ ʨʘʢ 

- ʐʠʟʦʬʨʝʥʠʷ 

- ʋʭʫʜʰʝʥʠʝ ʧʘʤʷʪʠ 

- ɻʘʩʪʨʠʪ 

- ʗʟʚʝʥʥʘʷ ʙʦʣʝʟʥʴ ʠ ʜʨ. 

 

 



ʈʘʟʥʦʦʙʨʘʟʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʤʠʢʨʦʙʠʦʤʦʚ 

C Huttenhower et al. Nature 486, 207-214 

(2012) doi:10.1038/nature11234 

ʌʘʢʪʳ: 
Åʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ - ʦʢʦʣʦ 1500 

ʚʠʜʦʚ  

 

Å70% ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʥʝʝ ʥʝ 

ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 

 

Å80% ʥʦʚʳʭ ʪʘʢʩʦʥʦʚ ʦʪʥʦʩʷʪʩʷ ʢ 

ʥʝʢʫʣʴʪʠʚʠʨʫʝʤʳʤ  

 

Åɹʦʣʴʰʠʥʩʪʚʦ ʥʦʚʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ Firmicutes ʠ 

Bacteroides 

 

Å ɾʂʊ, 1 ʠʥʜʠʚʠʜ - 17 ʩʝʤʝʡʩʪʚ 

ʙʘʢʪʝʨʠʡ, 50 ʨʦʜʦʚ, 400-500 ʚʠʜʦʚ 

 

 

  

  

 



çʕʪʘʞʥʦʩʪʴè 

Å Actinobacteria 

(Bifidobacterium) 

Å Firmicutes (Streptococcus, 

Lactobacillus, Clostriduim) 

Å Proteobacteria 

(Helicobacter, Escherichia) 

Å Bacteroidetes (Bacteroides) 

Å Cyanobacteria 

Å Fusobacteria 

(Fusobacterium) 
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PMCID: PMC3129010 

Environmental and Gut Bacteroidetes: The Food 

Connection Fran­ois Thomas, Jan-Hendrik 

Hehemann, Etienne Rebuffet, Mirjam Czjzek, Gurvan 

Michel 

ɼʦʤʠʥʘʥʪʳ ʩʨʝʜʠ Bacteroidetes: 

 

Prevotella (Bacteroidetes) ï ʫʛʣʝʚʦʜʳ, ʧʨʦʩʪʳʝ 

ʩʘʭʘʨʘ ï ʜʝʨʝʚʝʥʩʢʦʝ ʥʘʩʝʣʝʥʠʝ 

 

 

Bacteroides  (Bacteroidetes) - ʞʠʚʦʪʥʳʝ ʙʝʣʢʠ, 

ʘʤʠʥʦʢʠʩʣʦʪʳ, ʥʘʩʳʱʝʥʥʳʝ ʞʠʨʳ ï ʟʘʧʘʜʥʳʡ ʪʠʧ 

ʧʠʪʘʥʠʷ 

 

Ruminococcus (Firmicutes)- ʢʨʘʭʤʘʣ 

 

 

çʄʳ ï ʵʪʦ ʪʦ, ʯʪʦ ʤʳ ʝʜʠʤéè 
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ɼʘʪʩʢʠʝ ʫʯʝʥʳʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʫ ʩʪʨʦʡʥʳʭ ʣʶʜʝʡ ʚ ʢʠʰʝʯʥʠʢʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʙʘʢʪʝʨʠʡ ʩʝʤʝʡʩʪʚʘ Christensenelaceae, 

ʯʝʤ ʫ ʪʝʭ, ʢʪʦ ʩʪʨʘʜʘʝʪ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ. ʇʦʩʢʦʣʴʢʫ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʨʠʥʠʤʘʶʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʥʘʰʝʤ ʦʙʤʝʥʝ 

ʚʝʱʝʩʪʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʜʘʥʥʳʡ ʪʠʧ 

ʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ 

ʭʦʨʦʰʫʶ ʬʠʛʫʨʫ. ɺ ʉʐɸ ʫʞʝ ʧʨʦʰʝʣ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝ ʦʯʝʥʴ ʵʩʪʝʪʠʯʥʳʡ, ʥʦ ʚʝʩʴʤʘ 

ʜʝʡʩʪʚʝʥʥʳʡ ʤʝʪʦʜ. ʃʶʜʷʤ ʩ ʠʟʣʠʰʥʠʤ ʚʝʩʦʤ ʧʝʨʝʩʘʞʠʚʘʶʪ 

ʩʦʜʝʨʞʠʤʦʝ ʢʠʰʝʯʥʠʢʘ ʦʪ ʩʪʨʦʡʥʳʭ ʜʦʥʦʨʦʚ. ʏʘʩʪʴ ʙʘʢʪʝʨʠʡ 

ʧʨʠʞʠʚʘʝʪʩʷ, ʯʘʩʪʴ ʛʠʙʥʝʪ, ʧʨʦʮʝʜʫʨʳ ʥʫʞʥʦ ʧʦʚʪʦʨʷʪʴ. ʅʦ 

ʵʬʬʝʢʪ ʟʘʤʝʪʥʳʡ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ 

ʣʝʯʠʪʴ ʪʷʞʝʣʳʝ ʠ ʦʧʘʩʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ: ʢʦʣʠʪʳ ʠ ʙʦʣʝʟʥʴ 

ʂʨʦʥʘ.  

ɿʘʤʘʥʠʪʴ ʤʠʢʨʦʙʦʚ, ʯʪʦʙʳ ʧʦʭʫʜʝʪʴ ʠ 

ʚʳʟʜʦʨʦʚʝʪʴ 

ʄʝʜʠʢʠ ʥʘʯʥʫʪ ʧʦʜʩʝʣʷʪʴ 

ʧʘʮʠʝʥʪʘʤ ʥʦʚʳʝ ʙʘʢʪʝʨʠʠ 

ʇʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʝ ʢʠʰʝʯʥʳʝ ʤʠʢʨʦʙʳ, 

ʚʚʝʜʝʥʥʳʝ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʦʢʘʟʘʣʠʩʴ 

ʜʝʡʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʝʩʘ: ʦʥʠ 

ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʶʪ ʛʦʣʦʜ ʠ ʦʢʘʟʳʚʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʇʦʧʘʚ ʚ ʢʠʰʝʯʥʠʢ, 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʠʥʪʝʟʠʨʫʶʪ ʦʩʦʙʳʝ ʤʦʣʝʢʫʣʳ N-

ʘʮʠʣ-ʬʦʩʬʘʪʠʜʠʣʵʪʘʥʦʣʘʤʠʥʦʚ (NAPEs). ɺ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʪʦʥʢʦʤ 

ʢʠʰʝʯʥʠʢʝ ʧʦʩʣʝ ʝʜʳ, ʯʪʦʙʳ ʟʘʪʝʤ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ 

ʤʦʣʝʢʫʣʳ N-ʘʮʠʣ-ʵʪʘʥʦʣʘʤʠʥʦʚ (NAEs) - 

ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʧʦʜʘʚʣʷʶʱʠʝ ʘʧʧʝʪʠʪ. ʋ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʩ 

ʧʦʚʳʰʝʥʥʳʤ NAPEs ʫʣʫʯʰʠʣʠʩʴ ʤʝʪʘʙʦʣʠʟʤ 

ʛʣʶʢʦʟʳ ʠ ʨʘʙʦʪʘ ʧʝʯʝʥʠ, ʚʝʩ ʩʥʠʟʠʣʩʷ ʥʘ 15%. 
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