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Background
Leptospirosis is an infectious disease of humans and other
mammals and an important public health problem world-
wide, mainly in developing countries. The disease is
among the most common zoonosis worldwide and is
caused by infection with pathogenic spirochetes of the
genus Leptospira. [1]. Rodents and others wild or domestic
animals are asymptomatic hosts that can carry Leptospira
spp in the kidneys and shed high number of them in
urine. The infection usually occurs through direct contact
with reservoirs contaminated urine [1]. Leptospires have a
double membrane structure, where the LPS are the main
constituting antigen in its outer membrane. Those pro-
teins are potential targets to development of vaccines due
to its capability of being recognized by the hosts immune
system [2-4]. There is no vaccine evaluable worldwide to
protect humans against leptospirosis. In the last decades a
number of studies evaluated recombinant proteins as vac-
cine antigens, with limited or no success. We randomly
chose three conserved lipoproteins to evaluate as recombi-
nant proteins: those expressed by lic10260, lic10365 and
lic11360 ORFs in the L. interrogans L1-130 genome. Lipo-
proteins are associated with membranes and may be
exposed in the cell surface, allowing recognition by
immune responses. In this study we cloned, expressed and
purified these proteins.

Methods
Primers were designed to add restriction enzyme sites to
each gene that were amplified from Leptospira borgpeterse-
nii sorovar Ballum strain 4E genomic DNA. The sequences

were cloned into E. coli pAE expression vector. The recom-
binant vectors were utilized to express recombinant Leptos-
pira proteins in E. coli BL21 (DE3) Star cells. The cultures
were grown to log phase and the recombinant proteins
expression induced by adding IPTG. The cells were har-
vested, lysed and the proteins were purified in denaturing
conditions using Ni2+ affinity chromatography. Purified pro-
teins were analyzed by SDS-PAGE and Western Blot with
anti-6xHis antibody. The final concentration of each protein
was determined using the commercial kit BCA Protein
Assay.

Results and conclusions
The cloning was successful and resulted in the pAE/
lic10260, pAE/lic10365 and pAE/lic11360 recombinant
vectors. The proteins were expressed in E. coli BL21
(DE3) Star and purified, yielding high amount each with
satisfactory purity. The WB with anti-6xHis antibody
marked recombinant proteins in the expected size: 12 kDa
for rLIC10260; 37 kDa for rLIC10365 e 24 kDa for
rLIC11360. These proteins are now target antigens
to develop a recombinant vaccine against leptospirosis.
Currently we are evaluating these proteins in an estab-
lished hamster model of leptospirosis using homologous
and heterologous challenges.

Authors’ details
1Laboratório de Vacinologia - Centro de Desenvolvimento Tecnológico -
Unidade de Biotecnologia - UFPel, Pelotas, Brazil. 2Grupo de Pesquisas em
Doenças Transmitidas por Animais - Faculdade de Veterinária - UFPel,
Pelotas, Brazil.

Published: 1 October 2014
1Laboratório de Vacinologia - Centro de Desenvolvimento Tecnológico -
Unidade de Biotecnologia - UFPel, Pelotas, Brazil
Full list of author information is available at the end of the article

Deliberalli et al. BMC Proceedings 2014, 8(Suppl 4):P141
http://www.biomedcentral.com/1753-6561/8/S4/P141

© 2014 Deliberalli 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/


References
1. Adler B, de la Pena Moctezuma A: Leptospira and leptospirosis. Veterinary

Microbiology 2010, 140(3-4):287-296.
2. Dellagostin OA, Grassmann AA, Hartwig DD, Félix SR, da Silva ÉF,

McBride AJ: Recombinant vaccines against Leptospirosis. Human Vaccines
2011, 7(11).

3. Haake DA, Matsunaga J: Leptospira: A spirochaete with a hybrid outer
membrane. Molecular Microbiology 2010, 77(4):805-814.

4. Silva EF, Medeiros MA, McBride AJ, Matsunaga J, Esteves GS, Ramos JR,
Santos CS, Croda J, Homma A, Dellagostin OA, Haake DA, Reis M, Ko AI:
The terminal portion of leptospiral immunoglobulin-like protein LigA
confers protective immunity against lethal infection in the hamster
model of leptospirosis. Vaccine 2007, 25(33):6277-6286.

doi:10.1186/1753-6561-8-S4-P141
Cite this article as: Deliberalli et al.: Heterologous expression and
purification of Leptospira spp recombinant proteins to leptospirosis
vaccine development. BMC Proceedings 2014 8(Suppl 4):P141.

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

Deliberalli et al. BMC Proceedings 2014, 8(Suppl 4):P141
http://www.biomedcentral.com/1753-6561/8/S4/P141

Page 2 of 2


	Background
	Methods
	Results and conclusions
	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


