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Abstract The complete genome sequences of two

monopartite begomovirus isolates (genus Begomovirus,

family Geminiviridae) present in a single sweet potato

(Ipomoea batatas) plant collected in São Paulo, Brazil, are

presented. Based on the current taxonomic criteria for the

genus Begomovirus, one of the isolates was shown to

represent a novel species, tentatively named Sweet potato

leaf curl Sao Paulo virus (SPLCSPV). The other isolate

represented a new strain of sweet potato leaf curl virus,

named sweet potato leaf curl virus-Sao Paulo (SPLCV-SP).

The full genome sequence of the SPLCSPV isolate shared

the highest nucleotide identity (87.6%) with isolates of

sweet potato leaf curl Spain virus (SPLCESV). Phyloge-

netic and recombination analyses were used to investigate

the relationships of these isolates to other monopartite

Ipomoea-infecting begomoviruses.

Geminiviruses (family Geminiviridae) are an important

group of plant viruses with a genome consisting of one or two

circular single-stranded DNA molecules of 2.6-3.0 kb

packed into twinned quasi-icosahedral particles. Based on

their host range, genome organization and insect vector,

geminiviruses are currently classified into four genera:

Begomovirus, Curtovirus, Mastrevirus and Topocuvirus

[15]. A number of monopartite begomoviruses infect several

species of the genus Ipomoea within the family Convolvul-

aceae [9, 13]. Phylogenetic analysis showed that these

viruses, for which the name ‘‘swepoviruses’’ has been pro-

posed [2], are grouped in a monophyletic cluster, separated

from the main begomovirus branches, the Old and New

World groups [9]. Sweet potato (I. batatas) plants infected by

swepoviruses are frequently symptomless, although yield

losses have been reported in some varieties [8]. Because

sweet potato is vegetatively propagated, accumulation of

viruses can become a major constraint for its production.

Swepoviruses have been described infecting sweet potato in

many countries, including Peru [3], Spain [9], China [10],

United States of America [6–8] and, recently, in a sweet

potato germplasm bank from Brazil [13]. Over the last few

years, surveys were conducted across Brazil to identify

swepoviruses infecting commercial and backyard sweet

potato crops. As a result, we report herein the full genome

sequence of a novel monopartite begomovirus infecting

sweet potato in the State of São Paulo, Brazil.

Leaf sample #SP71 from a sweet potato plant (var.

Londrina) showing chlorosis and vein necrosis symptoms

was collected in a commercial field at Álvares Machado,

State of São Paulo (22800’S, 51827’W) in April 2009. Total

DNA was extracted from this sample using a CTAB-based

method [1], and then putative full-length begomovirus

genome components were amplified by rolling-circle

amplification (RCA) with /29 DNA polymerase
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(TempliPhi, GE Healthcare) essentially as described previ-

ously [5]. The resulting concatamers were digested with ten

different restriction enzymes (BamHI, ClaI, EcoRI, EcoRV,

HindIII, KpnI, PstI, SacI, SpeI, and XbaI). BamHI and SacI

restriction yielded DNA fragments of ca. 2.8 kbp, putatively

corresponding to monomeric genome components. These

fragments were cloned into BamHI- and SacI-digested

pBluescript SK? (Stratagene), respectively, introduced into

E. coli DH5a by transformation and fully sequenced by

Macrogen Inc. (Seoul, South Korea).

The DNA molecules isolated from sample #SP71 and

cloned after digestion with BamHI (GenBank accession

number HQ393477) and SacI (HQ393473) were 2782 and

2837 nucleotides in length, respectively. The sequences

contained features typical of monopartite begomoviruses,

with two open reading frames (ORFs) in the viral sense

strand and four ORFs in the complementary sense strand,

separated by an intergenic region containing the nonanu-

cleotide sequence (TAATATT;AC) conserved in the family

Geminiviridae with a few exceptions, such as beet curly top

Iran virus and Eragrosti curvula streak virus [17, 18]. Within

the intergenic region, the repeated elements (iterons) located

surrounding the TATA box of the replication-associated

protein (Rep) ORF presented the consensus sequence core

GGWGD and four iterative elements, three direct (AA

ATGGTGGA, AATTGGTGGA and GGTGGA) and one

inverted (TCCACCAAAT), identical to those reported for

sweet potato leaf curl Lanzarote virus [9].

Identities of begomovirus nucleotide sequences obtained in

this work with those of representative swepoviruses were

calculated after alignment with CLUSTAL V [4] (included in

MegAlign DNASTAR Inc., Madison, WI, USA) (Table 1).

The sequence of clone SP71-BamHI (GenBank HQ393477)

showed the highest level of nucleotide sequence identity

(87.6%) to that of sweet potato leaf curl Spain virus-

[ES:CI:BG5:02] (GenBank EF456743), followed (86.5%) by

that of sweet potato mosaic-associated virus-[BR:BSB1]

(FJ969831), both of which were recently proposed to belong

to novel begomovirus species in Spain and Brazil, respec-

tively [9, 13]. The sequence of clone SP71-SacI (GenBank

HQ393473) was most closely related (92.2%) to that of sweet

potato leaf curl virus-RS2[BR:Ros1] (FJ969837) [13]. Thus,

in accordance with the current taxonomic criteria for

begomovirus classification [15], the sequence from clone

SP71-BamHI likely corresponds to that of an isolate of a novel

begomovirus species, for which we propose the name Sweet

potato leaf curl Sao Paulo virus (SPLCSPV). The sequence

from clone SP71-SacI would correspond to that of an isolate of

a new strain of sweet potato leaf curl virus. These isolates were

designated sweet potato leaf curl Sao Paulo virus-[Bra-

zil:Alvares Machado:2009] (SPLCSPV-[BR:AlvM:09]) and

sweet potato leaf curl virus-Sao Paulo [Brazil:Alvares

Machado:2009] (SPLCV-SP[BR:AlvM:09]), respectively.

A phylogenetic tree was constructed using Mega4 by

the neighbour-joining method [16] after alignment of

the most closely related swepovirus genomes (Fig. 1). The

SPLCSPV-[BR:AlvM:09] sequence clustered with sweet

potato mosaic-associated virus-[Brazil:Brasilia 1], while

SPLCV-SP[BR:AlvM:09] was closer to sweet potato leaf

curl virus-Rio Grande do Sul 2[Brazil:Rosario 1], both of

which were obtained from a sweet potato germplasm bank in

Brazil [13].

Table 1 Pairwise sequence identity percentages of the complete genome sequences of SP71-BamHI and SP71-SacI swepovirus isolates reported

here and those of representative Ipomoea-infecting begomoviruses

Virus SP71BamHI SP71SacI

Sweet potato leaf curl Sao Paulo virus-[Brazil:Alvares Machado:2009] (SP71-BamHI) 100 84.2

Sweet potato leaf curl virus-Sao Paulo [Brazil:Alvares Machado:2009] (SP71-SacI) 84.2 100

Ipomoea yellow vein virus-[Spain:Málaga:IG5:2006] 80.8 77.5

Sweet potato golden vein-associated virus-Pará [Brazil:Belém 1] 74.1 81.2

Sweet potato golden vein-associated virus-Paraı́ba 1 [BR:Sou1] 80.6 88.1

Sweet potato leaf curl Canary virus-[Spain:Canary Islands:BG21:2002] 75.4 85.2

Sweet potato leaf curl Georgia virus-[United States:Georgia 16] 77.6 77.1

Sweet potato leaf curl Lanzarote virus-[Spain:Málaga:BG30:2006] 79.2 89.6

Sweet potato leaf curl Spain virus-[Spain:Canary Islands: BG5:2002] 87.6 79.2

Sweet potato leaf curl virus-[United States:Louisiana:1994] 75.3 89.6

Sweet potato leaf curl China virus-[China:2005] 75.2 74.5

Sweet potato leaf curl virus-Rio Grande do Sul 2[Brazil:Rosario1] 75.2 92.2

Sweet potato mosaic-associated virus-[Brazil:Brası́lia1] 86.5 77.5

Acronyms and GenBank accession numbers are provided in Fig. 1. The highest percentages of nucleotide identity for SP71-BamHI and SP71-

SacI isolates are underlined
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The presence of isolates belonging to two different be-

gomovirus species in a single field-grown sweet potato plant,

as reported here, is an additional example of a mixed infec-

tion, which was previously shown to be frequent in this plant

host [9]. This phenomenon is extremely important for virus

evolution because mixed infections are the prerequisite for

the occurrence of natural recombination events, which may

contribute to the appearance of new begomoviruses [12, 14].

We searched for evidence of recombination (using RDP3

with default settings [11]) between the isolates described

here and other swepoviruses. Our analyses showed that

SPLCSPV probably contributed with genetic material (DNA

fragments of *727 nt [P-value = 3.0x10-40] and *897 nt

[P-value = 3.0x10-40], respectively) to the emergence of

two viruses, SPLCV-SP (described here) and sweet potato

golden vein-associated virus-PB1 [13].

The only previous study on swepoviruses from Brazil

[13] was carried out on a collection of sweet potato

germplasm maintained ex vitro at Embrapa Vegetables,

Brasilia. The results presented here, as part of a survey

carried out on commercial crops in Brazil, support the

presence of begomoviruses infecting commercial sweet

potato crops and point to a complex ecological situa-

tion with a great diversity of swepoviruses present, and

this diversity might increase as further studies are carried

out.
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Fig. 1 Phylogenetic tree indicating the relationship between the

complete genomes of SPLCSPV-[BR:AlvM:09] and SPLCV-

SP[BR:AlvM:09] reported here (in bold) and those of representative

Ipomoea-infecting begomoviruses. The tree was constructed by the

neighbour-joining method with 1,000 bootstrap replicates using

MEGA4.1 [16]. The virus used for alignment were as follows: sweet

potato leaf curl virus-[United States of America:Louisiana:1994]

(SPLCV-[US:Lou:94]), sweet potato leaf curl virus-Rio Grande

do Sul 2 [Brazil:Rosario1] (SPLCV-RS2[BR:Ros1]), sweet potato

leaf curl Lanzarote virus-[Spain:Málaga:BG30:2006] (SPLCLaV-

[ES:Mal:BG30:06]), sweet potato leaf curl Canary virus-[Spain:Canary

Islands:BG21:2002] (SPLCCaV-[ES:CI:BG21:02]), sweet potato

leaf curl Georgia virus-[United States:Georgia 16] (SPLCGV-

[US:Geo16]), sweet potato golden vein-associated virus-Pará

[Brazil:Belém 1] (SPGVaV-PA[BR:Bel1]), sweet potato leaf curl

China virus-[China:2005] (SPLCCNV-CN:05), sweet potato leaf curl

Spain virus-[Spain:Canary Islands: BG5:2002] (SPLCESV-[ES:CI:

BG5:02], Ipomoea yellow vein virus-[Spain:Málaga:IG5:2006]

(IYVV-[ES:Mal:IG5:06]), sweet potato mosaic-associated virus-[Bra-

zil:Brası́lia1] (SPMaV-[BR:BSB1]). DNA-A of representative mem-

bers of the New (tomato mottle virus-[United States:Florida:1989]

(ToMoV-[US:Flo:89]), Abutilon mosaic virus-[United States:Hawaii]

(AbMV-[US:Hav]), bean golden yellow mosaic virus-[Mexico:Chia-

pas] (BGYMV-[MX:Chi]) and Old World (African cassava mosaic

virus-[Cameroon:1998] (ACMV-[CM:98]), tomato yellow leaf curl

virus-Mild[Spain:72:1997] ([TYLCV-Mld[ES:72:97]), cotton leaf curl

Bangalore virus-[India:Bangalore:2004] (CLCuBV-[IN:Ban:04]),

Ageratum yellow vein virus-Singapore[Singapore:1992] (AYVV-

SG[SG:92])) begomoviruses are included. GeneBank accession num-

bers are shown in the tree. The scale bar indicates the number of

substitution per site

Sweet potato leaf curl Sao Paulo virus 1293

123



References

1. Doyle JJ, Doyle JL (1987) A rapid DNA isolation procedure for

small quantities of fresh leaf tissue. Phytochem Bull 19:11–15

2. Fauquet CM, Stanley J (2003) Geminivirus classification and

nomenclature: progress and problems. Ann Appl Biol 142:

165–189

3. Fuentes SL, Salazar LF (2002) First report of Sweet potato leaf
curl virus in Peru. Plant Dis 87:98

4. Higgins DG, Bleasby AJ, Fuchs R (1992) CLUSTAL V—improved

software for multiple sequence alignment. Comput Appl Biosci 8:

189–191

5. Inoue-Nagata AK, Albuquerque LC, Rocha WB, Nagata T (2004)

A simple method for cloning the complete begomovirus genome

using the bacteriophage u29 DNA polymerase. J Virol Methods

116:209–211

6. Lotrakul P, Valverde RA, Clark CA, Sim J, de La Torre R (1998)

Detection of a geminivirus infecting sweet potato in the United

States. Plant Dis 82:1253–1257

7. Lotrakul P, Valverde R (1999) Cloning of a DNA-A-like geno-

mic component of sweet Potato leaf curl virus: nucleotide

sequence and phylogenetic relationships. Mol Plant Pathol.

http://www.bspp.org.uk/mppol/1999/0422lotrakul/

8. Lotrakul P, Valverde RA, Clark CA, Fauquet CM (2003) Prop-

erties of a begomovirus isolated from sweet potato [Ipomoea
batatas (L.) Lam.] infected with Sweet potato leaf curl virus. Rev

Mex Fitopatol 21:128–136

9. Lozano G, Trenado HP, Valverde RA, Navas-Castillo J (2009)

Novel begomovirus species of recombinant nature in sweet potato

(Ipomoea batatas) and Ipomoea indica: taxonomic and phylo-

genetic implications. J Gen Virol 90:2550–2562

10. Luan YS, Zhang J, Liu DM, Li WL (2007) Molecular charac-

terization of sweet potato leaf curl virus isolate from China

(SPLCV-CN) and its phylogenetic relationship with other mem-

bers of the Geminiviridae. Virus Genes 35:379–385

11. Martin DP, Lemey P, Lott M, Moulton V, Posada D, Lefeuvre P

(2010) RDP3: a flexible and fast computer program for analyzing

recombination. Comput Appl Biosci 26:2462–2463

12. Padidam M, Sawyer S, Fauquet CM (1999) Possible emergence

of new geminiviruses by frequent recombination. Virology

265:218–225

13. Paprotka T, Boiteux LS, Fonseca MEN, Resende RO, Jeske H,

Faria JC, Ribeiro SG (2010) Genomic diversity of sweet potato

geminiviruses in a Brazilian germplasm bank. Virus Res 149:

224–233

14. Sanz AI, Fraile A, Garcı́a-Arenal F, Zhou X, Robinson DJ,

Khalid S, Butt T, Harrison BD (2000) Multiple infection,

recombination and genome relationships among begomovirus

isolates found in cotton and other plants in Pakistan. J Gen Virol

81:1839–1849

15. Stanley J, Bisaro DM, Briddon RW, Brown JK, Fauquet CM,

Harrison BD, Rybicki EP, Stenger DC (2005) Geminiviridae. In:

Fauquet CM, Mayo MA, Maniloff J, Desselberger U, Ball LA

(eds) Virus taxonomy, VIIIth report of the ICTV. Elsevier/Aca-

demic Press, London, pp 301–326

16. Tamura K, Dudley J, Nei M, Kumar S (2007) MEGA4: molecular

evolutionary genetics analysis (MEGA) software version 4.0.

Mol Biol Evol 24:1596–1599

17. Varsani A, Shepherd DN, Dent K, Monjane AL, Rybicki EP,

Martin DP (2009) A highly divergent South African geminivirus

species illuminates the ancient evolutionary history of this family.

Virol J 6:36

18. Yazdi HRB, Heidarnejad J, Massumi H (2008) Genome charac-

terization and genetic diversity of beet curly top Iran virus: a

geminivirus with a novel nonanucleotide. Virus Genes 36:

539–545

1294 L. C. Albuquerque et al.

123

http://www.bspp.org.uk/mppol/1999/0422lotrakul/

	A novel monopartite begomovirus infecting sweet potato in Brazil
	Abstract
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


