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In a globalized world like the one we are living in, cases
of pathogens crossing boundaries and spreading in new
environments are more frequent than one can think of.
In general, these events do not escape the attention of
scientists and, sometimes, also that of the layman,
especially when they threaten the very survival of
certain  agricultural crops. The recent devastating
outbreak of a peculiar strain of Xyella fastidiosa subsp.
pauca that ravages the olive trees of southern Apulia
(Martelli et al., 2015) represents a primary example of
such an instance.

In 2013, the European grape industry ranked first in the
world, with a crop of 29 million tons Italy, France and
Spain being among the top five producers in the world

Pasquale Saldarelli (http://faostat3.fac.org/home/E, 2013). The economical
Senior researcher importance of the grape industry exceeds the value of
National Research Council of Italy (CNR) grape and wine productions if the impact is taken into
Institute for Sustainable Plant Protection account of the many "wine routes" and related cultural

and touristic aspects, which are implemented in a
number of countries the world over. In this framework,
the relevance of potential threats represented by new
viruses and the diseases they are associated with goes
beyond the simple detrimental effects on the yield.

In the last years, a group of newly detected viruses,
either alien to or already present and emerging in the
Mediterranean basin, were brought to the fore due to:

1) increased movement and exchange of infected
propagation material;

2) implementation of certification protocols which, by
knocking out a number of regulated viruses from
sanitized stocks may have favoured the expression
of symptoms previously masked by those elicited by
the agents of widespread diseases such as leafroll,
infectious degeneration and rugose wood;

3) The advent of new generation sequencing (NGS), a
technique that was instrumental for the discovery of
the novel DNA viruses Grapevine red blotch-
associated virus (GRBaV). Grapevine vein clearing
virus (GVCV). Grapevine Roditis leaf discoloration-
associated virus (GRLDaV, and the RNA virus
Grapevine Pinot gris virus, (GPGV). Of these
pathogens and the diseases they are associated with
a brief account is given hereafter.
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Grapevine vein clearing

Figure 1

Grapevine vein clearing virus
Zhang et al.,2011, Phytopathology 101: 1081-1090
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Genus: Badnavirus

Nucleic acid: circular double-stranded DNA
Genome size: 7753 nt

Geographical origin: Midwest USA

Ospite: Vitis vinifera and French hybrids
Symptoms: Vein clearing, decline

Vector: unknown

Symptoms occur in early spring and consist of narrow
stripes of chlorotic tissues along the major and minor
veins of fully expanded leaves of young shoots. Chlorotic
veins which are characteristically translucent when the
symptomatic leaves are held against sunlight. Young
shoots have short internodes with zigzag growth. Mature
leaves are small-sized, deformed and display various
patterns of chlorotic to yellowish tissues and rolled
margins. In advanced stages of infection the vines
become dwarfed, bear fewer bunches and may show
decline (Lunden et al., 2009)

Grapevine vein clearing virus (GVCV), a non
mechanically transmissible virus with a DNA genome
belonging to the genus Badnavirus, is associated with
the disease (Zhang et al., 2011). The completely
sequenced genome is a double-stranded circular DNA
7,753 bp in size, predicted to encode three open reading
frames (ORFs) on the plus strand: two unknown proteins
of 24 kDa (ORF1) and 14 kDa (ORF2), respectively, and
a polypeptide 220 kDa in size (ORF3) comprising
movement protein, coat protein, reverse transcriptase
and RNase H. GCVC is related to Commelina yellow
mottle virus (ComYMV), a definitive specie of the genus
Badnavirus, family Caulimoviridae, with which it groups
in phylogenetic trees (Zhang et al., 2011).

The virus occurs as genetically diverse populations, is
transmitted by grafting from grape to grape but the way
of natural spreading in the vineyards is unknown (Guo et
al., 2014). It should be noted that some badnaviruses
are transmitted by pseudococcid mealybugs. Should this
be the case for GVCV, efficient spreading the the
vineyards could be expected. Information on varietal
susceptibility are limited to few V. vinifera cultivars and
French hybrids. A possible resistance was found in the
hybrid Chambourcin in which the virus was not detected
upon grafting (Guo et al., 2014). Until now GVCV has
been reported only from the Midwest of the USA.
Detection is accomplished by RT-PCR using virus-specific
primers.

Grapevine red blotch

Figure 2
Grapevine Red blotch-associated virus
Krenz et al., 2012. Journal of Virology 86

Family: &eminiviridae

Genus: unassigned

Nucleic acid: ss DNA

Genome size: 3206 nt

Origine geografica : USA

Ospite: Vitis vinifera

Symptoms: red blotches, chlorotic areas
Vettore: Erythroneura zic-zac  ?2???

Grapevine red blotch disease is considered an emerging
threat for the grapevine industry (Sudarshana et al.,
2015). In red-berried cultivars symptoms consists of red
spots or blotches that appear in late spring/early
summer in the basal leaves and coalesce later in the
season. By converse, white-berried cultivars display
chlorotic areas with irregular margins which may turn
necrotic over time. A differential diagnostic trait from
leafroll consists on the presence of reddening of the
veins on the underside of the leaf blade. It is not known
whether there is any effect on fruit yield or plant
longevity, however a delay in fruit ripening and a
reduced sugar content of the fruit juice has been
observed.

A virus with a circular single-stranded DNA genome
structurally comparable to that of members of the family
Geminiviridae has been found in diseased vines, to which
the name of Grapevine red blotch-associated virus
(GRBaV) has been given. Recent surveys report the
occurrence of the virus in the USA (New York, California,
Washington) and Canada (British Columbia). In
California, GRBaV was detected in 73 accessions at the
National Clonal Germplasm Repository (Al Rwahnih et
al., 2015). The viral genome is 3,206 nt in size and
contains six ORFs, three in the viral sense orientation
and three in the complementary sense orientation
(Krenz et al., 2012; Al Rwahnih et al.,, 2013). In
phylogenetic trees, constructed with the viral coat
protein or polymerase genes, or with the full-length
sequence, GRBaV forms a distinct branch, separate from
those comprising members of the seven extant genera
of the family Geminiviridae.
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This is the second geminivirus-like virus infecting a
woody species, and the first ever found in grapevines.
GRBaV is transmitted by grafting and to seedlings of
different grape cultivars by Erythroneura zic-zac (Viginia
creeping leafhopper) (Poojari et al., 2013), thus it is
liable to spread readily in the vineyards. Detection is by
PCR with specifc primers using as template DNA
extracted from leaf petioles or bark scrapings from
dormant canes. As yet, no effective control measures
have been devised. However, disease management
based on the production and use of sanitized
propagating material would be desirable.

Grapevine leaf mottling and deformation

Figure 3
Grapevine Pinot gris virus
Giampetruzzi et al, 2012, Virus Research 163; 262-268
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Genus: Trichovirus
Nucleic acid: single-stranded (+)RNA
Genome size: 7258 nt

Geographical origin: Ttaly

Host: Vitis vinifera cv. Pinot noir
Symptoms: leaf mottling, stunting
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Serological relationship with GINV: none

This virus is phylogenetically related to the Japanese
Grapevine berry inner necrosis virus (GBNV)
and was recently reported from Korea

When shown, symptoms of this disease resemble those
induced by nepoviruses, i.e. chlorotic mottling, puckering
and deformation of the leaves, stunting, reduction of the
quantity and quality of the yield (Saldarelli et al., 2015).

Among susceptible cultivars, Traminer is more strongly
affected than Pinot gris, Pinot noir and Glera.
Symptomless infections may occur. A virus with
filamentous particles denoted Grapevine Pinot gris virus
(GPGV) is consistently associated with diseased and
symptomless vines, but the viral strains found in these
latter vines differ molecularly from those found in the
symptomatic ones (Glasa et al., 2014; Saldarelli et al.,
2015). The viral genome is a single-stranded positive-
sense RNA which has been assembled from libraries of
the siRNAs population extracted from vines and deep
sequenced (Giampetruzzi et al.,, 2012). The complete
sequence of the genomic RNA encompasses 7,259
nucleotides, organized in three open reading frames
(ORFs) which in the 5 - 3’ direction encode: (i) a
polypeptide 214 kDa in size comprising the replication-
associated proteins (methyltransferse, helicase and RNA-
dependent RNA polymerase) (ORF1); (ii) the 46 kDa
move- ment protein (ORF2) and (iii) the 22 kDa coat
protein. The 5’ and 3’ untranslated regions are 104 and
82 nt long, respectively. The 3’ end is polyadenylated.

The structural organization of the viral genome is
identical to that of members of the genus Trichovirus
with which GPGV is phylogenetically related. In
phylotrees the virus groups in the same clade with
Grapevine berry inner necrosis virus (GINV) with which it
shows an identity at the amino acid level of 66%
(ORF1), 65% (ORF2) and 71% (ORF3). The two viruses,
however, are serologically unrelated and retained as
different species.

The virus is graft-transmissible and seems to be
spreading naturally, as shown by an increase from 15 to
34% of infected cv. Pinot noir vines in the vineyards of
Trentino and Friuli Venezia Giulia (north-eastern Italy) in
a 3-year period (2010-2012). However, the way of
spreading has not yet been ascertained. Although the
virus was found by RT-PCR in pools of individuals of the
grape erineum mite Colomerus vitis collected from
diseased vines, the results of transmission trials to
grapevine seedlings have not yielded conclusive results
(Beber et al., 2013) It should be noted that C. vitis is the
alleged vector of the related GINV.

Currently, GPGV has been reported from northern Italian
regions (Emilia-Romagna, Veneto, Trentino, Friuli-
Venezia Giulia) and Apulia (southern Italy) as well as
from Slovakia, Slovenia, Czeck Republic, Greece and
Korea. Detection is by RT-PCR with virus specifc primers.
Inclusion of GPGV among the viruses regulated in the
Italian certification scheme would be desirable, which will
encompass disease management based on the
production and use of sanitized propagating material.

Roditis leaf discoloration

Figure 4
Grapevine Roditis leaf discoloration associated virus

Maliogka et al., 2015, Virus Research 203; 47-55

Genus: Badnavirus

Nucleic acid: circular double-stranded DNA
Genome size: 6988 bp

Geographical origin: Greece

Host: Vitis vinifera cv. Roditis

Symptoms: leaf discoloration and deformation $%
Mechanical tr ission: ful
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This disease, described in Greece by Rumbos and Avgelis
(1989) is characterized by symptoms that are prominent
in late summer and consist of yellow and/or reddish
discolorations of the tissues along the veins, the
interveinal areas, or variously extended sectors of the
leaf blade. Leaves are deformed in correspondence of
the discolored sectors. Bunches are reduced in number
and size, and have low sugar content.
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The aetiology of this disease has remained undetermined
for a long time, for different viruses were serologically
identified in infected vines but no evidence of a cause-
effect relationship could be established (Maliogka et al.,
2015).

Recently, a novel mechanically transmissible DNA virus
belonging to the genus Badnavirus, was recovered from
symptomatic vines (Maliogka et al., 2015) to which the
name of Grapevine roditis leaf discoloration-associated
virus (GRLDaV) has been assigned. The completely
sequenced viral genome is a circular double-stranded
DNA 6988 bp in size, encoding four open reading frames
(ORFs), three of which (ORF1, ORF2 and ORF4) code for
proteins of unknown function while ORF3 encodes a
polyprotein with motifs related to the replication,
encapsidation and movement of the virus. GRLDaV is
phylogenetically closest to Fig badnavirus (FBV-1).

Virus detection is by real time PCR. The disease has
been recorded only from Greece, is graft-transmissible
and its putative agent (GRLDaV) can be transferred by
manual inoculation to herbaceous hosts. Since natural
disease spreading in three vineyards different from the
planting site of the original record was observed between
1988 and 1992 (Rumbos and Avgelis, 1993), now that
the putative disease agent has been identified as a
badnavirus, it is plausible to hypothesize that a vector,
possibly a pseudococcid mealybug, be responsible for it.

Bibliography / More information

- Martelli G.P., Boscia D., Porcelli F., Saponari M., 2015. The
olive quick decline syndrome in south east-Italy: a
threatening phytosanitary emergency. European Jourmal of
Plant Pathology (submitted).

- Guo Q., Honesty S., Xu M.L., Zhang Y., Schoelz J., Qiu W.P.,
2014. Genetic diversity and tissue and host specificity of
Grapevine vein clearing virus. Phytopathology 104:539-547.

- Lunden S., Meng B., Avery J1.D., Qiu W.P., 2009.
Characterization of grapevine vein clearing complex on
Chardonnay. European Journal of Plant Pathology 126: 135-
144.

- Zhang Y., Singh K., Kaur R., Qiu W., 2011. Association of a
novel DNA virus with the grapevine vein-clearing and vine
decline syndrome. Phytopathology 101:1081-1090.

- Al Rawhanih M., Dave A., Anderson M., Rowhani A.,
Uyemoto J.K., Sudarshana M.R., 2013. Association of a DNA
virus with grapevines affected by Red blotch disease in
California. Phytopathology 103: 1069-1076.

- Al Rwahnih M., Rowhani A., Golino D., Islas C., Preece J.,
Sudarshana M. 2015. Detection and genetic diversity of
Grapevine red blotch-associated virus isolates in table grape
accessions in the National Clonal Germplasm Repository in
California. Canadian Journal of Plant Pathology, 37: 130-
135.

- Krenz B., Thompson J.R., Fuchs M., Perry K.L. 2012.
Complete genome sequence of a new circular DNA virus
from grapevine. Journal of Virology 86: 7715.

Poojari S., Alabi 0.J., Fofanov Y., Naidu R.A. 2013. A
leafhopper-transmissible DNA virus with novel evolutionary
lineage in the family Geminiviridae implicated in grapevine
readleaf disease by next generation sequencing. PLOS ONE
8: e64194.

Sudarshana M., Perry K., Fuchs M. 2015. Grapevine red
blotch-associated virus, an emerging threat to the grapevine
industry. Phytopathology, doi:
http://dx.doi.org/10.1094/PHYTO-12-14-0369-FI

Beber R., de Lillo E., Malagnini V., Gualandri V., Poggi Pollini
C., Ratti C., Saldarelli P., Valenzano D., Vemile P., Terlizzi F.,
2013. Transmission trials of Grapevine Pinot gris virus by
the eriophyoid mite Colomerus vitis. Journal of Plant
Pathology 95: S4.36.

Giampetruzzi A., Roumi V., Roberto R., Malossini U.,
Yoshika- wa N., La Notte P., Terlizzi F., Credi R., Saldarelli
P., 2012. A new grapevine virus discovered by deep
sequencing of virus- and viroid-derived small RNAs in cv
Pinot gris. Virus Research 163: 262-268.

Glasa M., Predajna L., Kominek P., Nagyova A., Candresse
T., Olmos A., 2014. Molecular characterization of divergent
Pinot gris virus isolates and their detection in Slovak and
Czech grapevines. Archives of Virology 159: DOI 10.1007/
s00705-014-2031-5.

Saldarelli P., Giampetruzzi A., Morelli M., Malossini U., Pirolo
C., Bianchedi P., Gualandri V. 2015. Genetic Variability of
Grapevine Pinot gris virus and Its Association with Grapevine
Leaf Mottling and Deformation. Phytopathology 105: 555-
563.

Maliogka V., Olmos A., Pappi P.G., Lotos L., Efthimiou K.,
Grammatikaki G., Candresse T., Katis N.I., Avgelis A.D.,
2015. A novel grapevine badnavirus is associated with
Roditis leaf discoloration disease. Virus Research 203: 47-
55.

Rumbos I.C., Avgelis A.D., 1989. Roditis leaf discoloration -
a new virus disease of grapevine: symptomatology and
transmission to indicator plants. Journal of Phytopathology
125: 274-278.

Rumbos I.C., Avgelis A.D., 1993. Further investigations on
‘Roditis leaf discoloration disease’. Extended Abstracts 11th
Meeting of ICVG, Montreux, Switzerland: 76.


http://dx.doi.org/10.1094/PHYTO-12-14-0369-FI


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /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 true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /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 0.15

    /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 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /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 0.15

    /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 1200

  /MonoImageMinResolutionPolicy /OK

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /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.)

  >>

  /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 [612.000 792.000]

>> setpagedevice



