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Background
Actinomycetes may account for 10 to 30% of the total
soil rhizosphere microorganisms. The attention given to
the actinomycetes in biotechnological applications is a
result of their metabolic versatility that is accompanied
by the production of primary and secondary metabolites
of economic importance, which are a promising source of
products (e.g., antibiotics, enzyme inhibitors, antiparasitic
and anticancer agents) [1,2]. Included in this range of
compounds are secondary metabolites synthesized by
polyketide synthase (PKS) and non-ribosomal peptide
synthetase (NRPS) pathways. An effective method for
assessing the presence of these biosynthetic pathways is
the detection of PKS and NRPS genes by PCR [3,4].
Thus, this study was based on targeted analyses of 31 soil
isolate actinomycetes aiming to evaluate their antimicro-
bial potential through the NRPS and PKS-I pathways.

Methods
The antimicrobial activity was evaluated by the antagon-
ism test against two economically important phyto-
pathogens, the bacterium Xanthomonas campestris and
the fungus Thielaviopsis paradoxa, using the technique
of double layer. The X. campestris and T. paradoxa
were propagated at 28°C in YM (yeast malt) pH 6.0 and
PDB (potato dextrose broth) respectively. The results
were statistically analyzed using the Bonferroni test.
The presence of genes PKS and NRPS was evaluated

by PCR, using degenerate primers for highly conserved
regions encoding enzymes associated with biosynthesis
of polyketides and peptides.

Results and conclusions
According to the experimental results, 52% of the iso-
lates showed antimicrobial activity against at least one
of the target bacterial pathogens tested. Among these
active isolates, some belong to rare families. Thus, this
finding can be a source of novel biomolecules with anti-
microbial activity. From those isolates that presented
one of the NRPS and PKS-I genes, 75% of them showed
antagonistic activity against one of the phytopathogens
evaluated. Preliminary data on this screening demon-
strate the importance of the biotechnological potential
of these actinomycetes due to the antagonistic activity
against plant pathogens of economic interest and the
possibility of be used as biocontrol, besides offering a
strong area for metabolic research [2,5].

Acknowledgements
CNPq and FAPITEC for financial support and fellowship, and Embrapa-
Tabuleiros Costeiros, SE, Brazil (Laboratório de Biotecnologia e Biologia
Molecular and Laboratório de Microbiologia do Solo for technical support.

Authors’ details
1Programa de Pós-Graduação em Biotecnologia Industrial, Universidade
Tiradentes/Instituto de Tecnologia e Pesquisa, Aracaju, SE, 49032-490, Brazil.
2Embrapa, Tabuleiros Costeiros, Aracaju, SE, 49025-040, Brazil. 3Programa de
Pós-Graduação em Biotecnologia de Recursos Naturais, Universidade Federal
de Sergipe, São Cristóvão, SE, 49100-000, Brazil. 4Embrapa, Tabuleiros
Costeiros, Aracaju, SE, 49025-040, Brazil/Programa de Pós-Graduação em
Biotecnologia Industrial, Universidade Tiradentes/Instituto de Tecnologia e
Pesquisa, Aracaju, SE, 49032-490, Brazil.

Published: 1 October 2014

References
1. Ravikumar S, Fredimoses M, Gnanadesigan M: Anticancer property of

sediment actinomycetes against MCF-7 and MDA-MB-231 cell lines.
Asian Pac J Trop Biomed 2012, 2:92-96.

2. Nawani N, Aigle B, Mandal A, Bodas M, Ghorbel S, Prakash D:
Actinomycetes: Role in Biotechnology and Medicine. BioMed Res Int 2013,
2013:1, Article ID 687190.

1Programa de Pós-Graduação em Biotecnologia Industrial, Universidade
Tiradentes/Instituto de Tecnologia e Pesquisa, Aracaju, SE, 49032-490, Brazil
Full list of author information is available at the end of the article

Hernández- Macedo et al. BMC Proceedings 2014, 8(Suppl 4):P175
http://www.biomedcentral.com/1753-6561/8/S4/P175

© 2014 Hernández- Macedo et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


3. Nikolouli K, Mossialos D: Bioactive compounds synthesized by non-
ribosomal peptide synthetases and type-I polyketide synthases
discovered through genome-mining and metagenomics. Biotechnol Lett
2012, 34:1393-1403.

4. Parsley LC, Linneman J, Goode AM, Becklund K, George I, Goodman RM,
Lopanik NB, Liles MR: Polyketide synthase pathways identiced from a
metagenomic library are derived from soil acidobacteria. FEMS Microbiol
Ecol 2011, 78:176-187.

5. Ayuso-Sacido A, Genilloud O: New PCR primers for the screening of NRPS
and PKS-I systems in actinomycetes: detection and distribution of these
biosynthetic gene sequences in major taxonomic groups. Microb Ecol
2005, 49:10-24.

doi:10.1186/1753-6561-8-S4-P175
Cite this article as: Hernández- Macedo et al.: Antimicrobial potential of
Actinomycetes by NRPS and PKS-I pathways. BMC Proceedings 2014 8
(Suppl 4):P175.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Hernández- Macedo et al. BMC Proceedings 2014, 8(Suppl 4):P175
http://www.biomedcentral.com/1753-6561/8/S4/P175

Page 2 of 2


	Background
	Methods
	Results and conclusions
	Acknowledgements
	Authors’ details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


