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Abstract

The beginning of antibiotic-resistance among the bacteria is really unavoidable. Over the last 60 years, bacteria and, in particular, those pathogenic for humans have evolved toward anti-microbial drug resistance. For the treatment of infectious diseases antibiotics like penicillin and erythromycin are used but now these antibiotics become less effective because bacteria have become more resistant to such antibiotics. The development of new antimicrobial agents is an urgent medical need. Natural products are important sources of lead antimicrobial agents. Actinomycetes are soil dwelling and Gram positive bacteria and industrially wide range of bioactive secondary metabolites producers, including many antibiotics. More than75% of antibiotics are sourced from the genus Streptomyces. This review article focuses on microbial secondary metabolites from Streptomyces as new drugs to fight against antibiotic resistance.

Keywords:    Antibiotics; Actinomycetes; Natural products; Streptomyces



Introduction


Natural products have been source of the world's important bioactive compounds and microorganisms are a primary resource of driving drug discovery [1,2]. Actinomycetes have ability to produce of bioactive substances, which have found application in combating a variety of human infections [3]. Particularly 80% of naturally occurring antibiotics have been isolated from different actinomycetes [4]. Streptomyces has largest genus known for the production of most secondary metabolites and there have different biological activities, such as antifungal, antibacterial, antitumor, anticancer and anti parasitic and immunosuppressive actions. Because of their useful biological activities, microbial secondary metabolites have received considerable attention especially in effects of human health [5].

Potential of secondary metabolites produced by streptomyces

Microbial secondary metabolites have been in the frontier in the discovery of novel anti microbial agents for pharmaceutical industry. Recently most of researcher suggests that novel and new compounds with potential therapeutic applications are waiting to be discovered from secondary metabolites produced by actinomycetes [6]. Some examples produced by Streptomyces and the related actinomycetes are represented as antimicrobial compound as below:

Streptomycin from Streptomyces grise us that are against tuberculosis, rifamycin produce from Amycolatopsis mediterranei, erythromycin from Saccharopolyspor aerythraea, Oleandomycin from Streptomyces antibioticus.

There are more bioactive compounds such as avermectin (Streptomyces avermitilis), bleomycin (Streptomyces verticillus) and daunomycin (Streptomyces peuceticus) as antitumor compounds, FK506 (Streptomyces tsukubaensis) as an immunosuppressant, and validamycin (Stereptomyces hygroscopicus var. limoneus) as a treatment of rice sheath blight disease [7].

Recently, Wu et al. [8] identified secondary metabolites like isocoumarins, undecylprodiginine, streptorubin B, pyrrole- 2-carboxamide, acetyltryptamine and fervenulin that were produced in Streptomyces sp. MBT76.


Important classes of antibiotics produced by Streptomyces

About 2,500 papers dated 2014-2016 were recovered by searching in the PubMed database for Streptomyces, which are the richest known source of antibiotics [9]. The most important production of Streptomyces which source for various antibacterial pharmaceutical agents [10] are Chloramphenicol from S. venezuelae [11], Daptomycin from S. roseosporus [12],Fosfomycin from S. fradiae [13], Lincomycin from S. lincolnensis [14], Neomycin from S. fradiae [15], Puromycin from S. alboniger [16], Streptomycin from S. griseus [17], Tetracycline from S. rimosus and S. aureofaciens [18], Oleandomycin from S. antibioticus [7,19,20], Tunicamycin from S. torulosus [21], Mycangimycin from Streptomyces sp. SPB74 and S. antibioticus [22,23], Boromycin from S. antibioticus [24], Bambermycin from S. bambergiensis and S. ghanaensis [25], Clavulanic acid from S. clavuligerus. Novel anti-infective currently being developed include Guadinomine from Streptomyces sp. K01-0509 [26].

Discussion

Microbial sources are a rich and diverse source of secondary metabolites with antibiotic activity. Secondary metabolites are mostly novel antibiotics in unlimited request with the increase in multi-drug resistant pathogens. Streptomyces has a great potential for new and improved generations of antibiotics and should be explored for more of the potentials in this respect.

References


1.  	Bérdy J (2012) Thoughts and facts about antibiotics: where we are now and where we are heading. J Antibiot (Tokyo) 65(8): 385-395.

2.  	Newman DJ, Cragg GM (2016) Natural products as sources of new drugs from 1981to 2014. J Nat Prod 79(3): 629-661.

3.  	Gupte S, Kaur M, Kaur M (2017) Novel Approaches to Developing New Antibiotics. J Bacteriol Mycol Open Access 4(2): 00089.

4.  	Khanna M, Solanki R, Lal R (2011) Selective isolation of rare actinomycetes producing novel antimicrobial compounds. Int J Adv Biotech Res 2(3): 357-375.

5.  	Avilala J, Arthala PK, Buddolla V, Saigopal DVR, Golla N (2014) Production of Bioactive Compounds by Actinomycetes and Their Antioxidant Properties. Biotechnol Res Int 2014: 8.

6.  	Marinelli F, Marcone GL (2011) Microbial secondary metabolites Comprehensive biotechnology. (2nd edn), Burlington, Academic Press, USA, pp. 285-297.

7.  	(2015) What are Streptomycetes? Hosenkin Lab, Hiroshima-University, Japan.

8.  	Wu C, Zhu H, van Wezel GP, Choi YH (2016) Metabolomics-guided analysis of isocoumarins production by Streptomyces species MBT76 and biotransformation of flavonoids and phenylpropanoids. Metabolomics 12: 90.

9.  	Chater KF (2016) Recent advances in understanding Streptomyces [version 1; referees: 4 approved]. F1000Res 5: 2795.

10.  	https://en.wikipedia.org/wiki/Streptomyces#cite_ref-21.


11.  	Akagawa H, Okanishi M, Umezawa H (1975) A Plasmid Involved in Chloramphenicol Production in Streptomyces venezuelae: Evidence from Genetic Mapping. J Gen Microbio 90(2): 336-346.

12.  	Miao V (2005) Daptomycin biosynthesis in Streptomyces roseosporus: Cloning and analysis of the gene cluster and revision of peptide stereo chemistry. Microbiology 151(Pt 5): 1507-1523.

13.  	Woodyer RD, Shao Z, Thomas PM, Kelleher, Neil L, et al. (2006) Heterologous Production of Fosfomycin and Identification of the Minimal Biosynthetic Gene Cluster. Chem Biol 13(11): 1171-1182.

14.  	Peschke U, Schmidt H, Zhang HZ, Piepersberg W (1995) Molecular characterization of the lincomycin-production gene cluster of Streptomyces lincolnensis. Mol Microbiol 16(6): 1137-1156.

15.  	Howard TD (1953) The Production of Neomycin by Streptomyces fradiae in Synthetic Media. Appl Microbiol 1(2): 103-106.

16.  	Sankaran L, Pogell BM (1975) Biosynthesis of Puromycin in Streptomyces alboniger: Regulation and Properties of O-Demethylpuromycin O-Methyltransferase. Antimicrob Agents Chemothe 8(6): 721-732.

17.  	Distler J, Ebert A, Mansouri K, Pissowotzki K, Stockmann M, et al. (1987) Gene cluster for streptomycin biosynthesis in Streptomycesgriseus: Nucleotide sequence of three genes and analysis of transcriptional activity. Nucleic Acids Res 15(19): 8041-8056.

18.  	Mark Nelson RA, Greenwald WH, Mark LN (2001) Tetracyclines in biology, chemistry and medicine. Birkhäuser, p. 8.

19.  	Swan DG, Rodríguez A, Vilches M, Méndez C, Salas JA (1994) Characterisation of a Streptomycesantibioticus gene encoding a type I polyketide synthase which has an unusual coding sequence. Mol Gen Genet 242(3): 358-362.

20.  	(2015) Finto: MeSH: Streptomyces antibioticus.

21.  	Atta, HM (2015) Biochemical studies on antibiotic production from Streptomyces sp. Taxonomy, fermentation, isolation and biological properties. J Saudi Chem Soc 19(1): 12-22.

22.  	Oh DC, Scott JJ, Currie CR, Clardy J (2009) Mycangimycin, a Polyene Peroxide from a Mutualist sp. Org Lett 11(3): 633-636.

23.  	Atta HM (2015) Production, Purification, Physico-Chemical Characteristics and Biological Activities of Antifungal Antibiotic Produced by Streptomyces antibioticus AZ-Z71. American-Eurasi. An Journal of Scientific Research 5(1): 39-49.

24.  	Tom SSC, Ching JC, Heinz GF (1981) Biosynthesis of boromycinf J Org Chem 46(13): 2661-2665.

25.  	National Center for Biotechnology Information.

26.  	Holmes TC, May AE, Zaleta-Rivera K, Ruby JG, Skewes-Cox P et al. (2012) Molecular Insights into the Biosynthesis of Guadinomine: A Type III Secretion System Inhibitor. J Am Chem Soc 134(42): 1779717806.


Your next submission with Juniper Publishers will reach you the below assets

•Quality Editorial service

•Swift Peer Review

•Reprints availability

•E-prints Service

•Manuscript Podcast for convenient understanding

•Global attainment for your research

•Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

•Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php



OEBPS/Images/cover.jpg
, m,

BLISHERS





OEBPS/Images/logo1.jpg
& Devcopment (APDD)





OEBPS/Misc/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/logo.jpg





