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Background

The sugarcane giant borer, Telchin licus licus, is the
major insect pest of crops in northern and northeastern
regions of Brazil. This insect has a long life cycle, which
lasts about 160-190 days and presenting four major life
stages, egg, larvae, pupae and moth [1]. During larval
stage, the insect penetrates the plant as soon as they
hatch and starts feeding of the stalk, where it stays for a
period of 100 to 120 days, approximately. Moreover, it
allows the penetration of opportunistic organisms such
as fungi and bacteria which ferment the sugarcane jui-
ceand prevents its use in industrial processes. There are
no known commercial plants resistant to this insect and
the use of chemical pesticides has been inefficient due
it’sendophytic behavior. The use of biotechnological
tools such as RNA interference and expression of pro-
teins with insecticidal activity has allowed developing
alternative methodologies for pest control [2]. One of
those alternatives is the transformation of plants
aimingthe expression of molecules that targets insect
survival genes, causing problems in its development and
increasing the mortality rate. Proteins with insecticidal
activity, as Cry proteins have been used by researches
for a long time to increase resistance against agricultural
pests [3], since after ingestion of transgenic plants
expressing such molecules, the toxin causes an osmotic
lysis of midgut cells leading to insect death. The present
work focuses on the transformation of elite events of
sugarcane to improve plant resistance to the giant borer
T. licus licus.

Methods

Sugarcane variety RB855156 was used for this work, as it
represents one of the most cultivated sugarcane plants in
Brazil. Meristematic cells were collected and subsequently
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grown in tissue culture to induce embryogenic callus for-
mation [4]. Two constructions for dsSRNA expression in
sugarcane plants targeting specific T. licus licus develop-
mental genes, and one construction that induces the pro-
duction of a Cry toxin with high activity against the insect
larvae were used. All constructions presents ammonium
gluphosinate herbicide resistance gene. M10 tungsten par-
ticles were shot against60 embryogenic callus per plate. A
total of eight plates were shot with dsRNA I construction,
nine containing dsRNA II and four containing a Cry toxin
gene. After DNA bombardment the material was placed in
regeneration medium with ammonium gluphosinatel.5
mg/L. After three months 118 regenerated seedlings were
sprayed with the herbicide Finale® (1%).

Results and conclusions

After the selection process, five dsRNA I, two dsRNA II
and eight Cry plants survived. All plants confirmed to be
PCR positive for the presence of the transgenes, presenting
an average transformation efficiency of 0.02% plants/callus.
This study was the first to be conducted in order to
improve sugarcane resistant against T. licus licus. Southern
blot experiments are being carried out to confirm the
introduction of the expression cassette into the plants gen-
ome. The best events will be tested in bioassays to deter-
mine resistance levels against sugarcane giant borer larvae.

Authors’ details
"EMBRAPA - Cenargen, Universidade de Brasilia (UnB), Brasilia,Brazil.
“EMBRAPA - Cenargen, Universidade Catdlica de Brasilia (UCB), Brasilia, Brazil.

Published: 1 October 2014

References

1. Mendonga AF, Viveiros AJA, Sampaio FF: A broca gigante da cana-de-
acucar, Castnia licus Drury, 1770 (Lep.: Castniidae). In Pragas da cana-de-
agucar Insetos, Cia Edited by Mendonga AF. Maceié 1996, 133-167.

2. Baum JA, Bogaert T, Clinton W, Heck GR, Feldmann P, llagan O, Johnson S,
Plaetinck G, Munyikwa T, Pleau M, Vaughn T, Roberts J: Control of

© 2014 Redorat et al,; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons

( BioMVed Central

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/
http://creativecommons.org/publicdomain/zero/1.0/

Redorat et al. BMC Proceedings 2014, 8(Suppl 4):P101 Page 2 of 2
http://www.biomedcentral.com/1753-6561/8/54/P101

coleopteran insect pests through RNA interference. Nature Biotechnology
2007, 25(11):1322-1326.

3. Arencibia A, Vézquez R, Prieto D, Téllez P, Carmona E, Coego A,
Herndndez L, De la Riva G, Selman-Housein G: Transgenic sugarcane
plants resistant to stem borer attack. Molecular Breeding 1997,
3(4):247-255.

4. Chowdhury MKU, Vasil IK: Molecular analysis of plants regenerated from
embryogenic cultures of hybrid sugarcane cultivars (Saccharum spp.).
Theoret Appl Genetics 1993, 86(2-3):181-188.

doi:10.1186/1753-6561-8-S4-P101

Cite this article as: Redorat et al. Microprojectile plant transformation
for sugarcane giant borer pest management. BMC Proceedings 2014 8
(Suppl 4):P101.

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

e Convenient online submission

e 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 BiolVied Central




	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


