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Abstract Pumpkin cultivation in India is affected by

severe incidence of a yellow vein mosaic disease. Tomato

leaf curl New Delhi virus and Squash leaf curl China virus

are known to be associated with this disease in India. We

were able to identify a third begomovirus—Tomato leaf

curl Palampur virus (ToLCPMV), from pumpkin showing

typical symptoms of the disease at Varanasi based on the

sequence of complete DNA-A genome of the virus. The

complete DNA-A sequence of the virus shared more than

99% sequence identity with other ToLCPMV isolates

available in the GenBank and clustered with them in the

phylogenetic analysis. This betasatellite amplified from the

same infected sample has been identified as Pepper leaf

curl betasatellite (PepLCB) which also infects chilli in

India. There was 92% sequence identity between the two

isolates. This is the first report of natural infection of

ToLCPMV on pumpkin and association of PepLCB with

yellow vein mosaic disease of pumpkin in India.
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Introduction

Geminiviruses are the largest group of plant viruses and

cause significant damage to food and fiber crops and are

increasingly being reported on new hosts [17, 23]. They have

small twinned icosahedral virions which encapsidate single

stranded DNA genomes. Family Geminiviridae is divided

into four genera based on insect vector, host range and

genome organization [5, 20]. Begomoviruses are whitefly

transmitted geminiviruses which are mostly bipartite and

possess two single stranded DNA components (DNA-A and

DNA-B) of *2.8 kb. Few of them have a single component

homologous to DNA-A component of bipartite viruses [5,

20]. Large numbers of Old World begomoviruses have been

identified to require satellites about half the size of a genomic

component to induce symptoms in hosts from which they are

isolated [2]. These are also known to be transreplicated by

more than one begomovirus [11, 18]. Some begomovirus

disease complexes are also known to be associated with

another single stranded DNA molecule known as DNA-1

which has been renamed as alpha satellite [3, 10].

Pumpkin (Cucurbita moschata) cultivation in India is

severely affected by a yellow vein mosaic disease [8, 14]

associated with two begomoviruses, Tomato leaf curl New

Delhi virus (ToLCNDV) and Squash leaf curl China virus

(SLCCNV) [12, 19]. In South India 45–100% disease

incidence is reported [13]. In this work, we report the

association of a third begomovirus- Tomato leaf curl

Palampur virus (ToLCPMV), and a betasatellite identified

as Pepper leaf curl betasatellite (PepLCB) in pumpkin

showing typical symptoms of the disease.
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Materials and Methods

Total DNA was extracted from young pumpkin plants (25

different plants) showing typical symptoms of vein yel-

lowing, mosaic and crumpling symptoms on leaves, mosaic

and distortion and reduction of size of fruits, using the

method of Pich and Schubert [16] with some modifications.

Primers were designed to specifically amplify DNA-A

(FP1—50-GTG GGG ATC CAT TAT TGC ACG-30;
RP1—50-CCG GAT CCC ACA TGT TTG TAG A-30)
from the corresponding conserved region of begomoviruses

reported on pumpkin in NCBI website.The begomovirus

positive DNA samples (all 25 samples) were also checked

for the potential presence of a betasatellite component in a

standard PCR reaction using betasatellite specific primers

(FP2—50-TAC GGG TAC CAC TAC GCT ACG CAG

C-30; RP2—50CGA CGG TAC CTA CCC TCC CAG GGG

T-30) of Tomato leaf curl virus. The full- length amplicons

of DNA-A (*2.8 kb) and Betasatellite (*1.3 kb) were

cloned in Topo cloning vector (Invitrogen) and sequenced.

Sequences were edited manually. The BLAST program at

the NCBI website (http://www.ncbi.nlm.nih.gov/) [1] was

used to find the related begomovirus sequences. The

sequences showing the highest sequence identity in

BLAST searches with the present isolate and other be-

gomoviruses infecting pumpkin were taken for the analysis

of DNA-A, and DNA-b. In order to simplify the phylo-

genetic reconstruction, closely related sequences of the

same begomovirus species were skipped and only one

representative sequence was taken for each begomovirus.

Nucleotide and amino acid sequence homologies were

analysed using BioEdit version 7.0 [6]. Multiple align-

ments of sequences were done using Clustal W program

[22], and phylogenetic trees were constructed with MEGA

4.0 software [21] using neighbor joining methods. Statis-

tical support for clades was estimated using 1,000 bootstrap

iterations.

Results and Discussion

The complete sequence of DNA-A of begomovirus isolated

from pumpkin was 2756 nt long. In a BLAST search, the

complete sequence of DNA-A showed 99% nucleotide

sequence identity with Tomato leaf curl Palampur virus.

The DNA-A component of this isolate has a typical Old

World bipartite begomovirus genome organisation encod-

ing six ORFs-two (AV1, AV2) in the virion sense and four

(AC1, AC2, AC3 and AC4) in viral complementary sense

(online resource 1). There was a 273 nt long intergenic

region (IR) separating the ORFs which carried the non-

anucleotide sequence (TAATATTAC) in a conserved

inverted repeat with the potential to form a stem loop

structure as in case of other Geminiviruses. All the ORFs

showed more than 96% nucleotide sequence identity with

ToLCPMV ruling out any possibility of recombination. The

sequence was submitted to the GenBank (Accession No.

FJ931537). The nucleotide and amino acid sequences of

proteins encoded by DNA-A showed highest similarities to,

ToLCPMV (Accession No. AM884015), ToLCNDV

(Accession No. AM286434) and SqLCCNV (Accession No.

DQ026296). Based on species demarcation threshold of

89% for begomoviruses [5], the virus isolated from pump-

kin is an isolate of ToLCPMV for which we propose the

isolate descriptor ToLCPMV-[India: Varanasi: Pump-

kin:2008] (-[In: Var: Pum: 08]). Phylogenetic tree showed

that the DNA-A of this begomovirus forms a cluster with

other ToLCPMV (AM884015; EU547682) isolates (Fig. 1).

The complete sequence of betasatellite of begomovirus

isolated from pumpkin was 1361nt long. It showed all the

typical features of betasatellites [2], consisting of a single

ORF in complimentary sense (bC1) and a region of

sequence rich in adenine. The sequence was submitted to

the GenBank (Accession No. GQ330541). The bC1 enco-

ded protein comprised 120 aa and the adenine rich region

extended from 717 to 989. The complete sequence of

betasatellite showed 92% nucleotide sequence identity with

PepLCV satellite betasatellite in BLAST analysis. The

percent nucleotide identity of the complete betasatellite

and amino acid identity of encoded protein with the

respective sequences of different betasatellites used for

analysis are listed in online resource 2. In a phylogenetic

analysis based on complete sequence of betasatellite, the

sequence of present isolate clustered with that of PepLCB

(Accession No. EF190215). Based on the species demar-

cation threshold of 78% nucleotide sequence identity [4]

the isolate from pumpkin at Varanasi is an isolate of

PeLCB for which we propose the isolate descriptor PeL-

CB-[In: Var: Pum: 08] (Fig. 2).

Infection by multiple viruses and betasatellites is

increasing the complexity of pumpkin yellow vein mosaic

disease. ToLCNDV is the third begomovirus reported to be

associated with this disease in India. ToLCPMV is a

recently identified [9] unclassified begomovirus. It is

reported only on tomato, cucumber (Cucumis sativus L.)

and melon (Cucumis melo) [9, 7]. This is the first report of

ToLCPMV infecting pumpkin. We have been able to detect

mixed infection of ToLCPMV, ToLCNDV (Accession No:

GQ225737) and SLCCNV (Accession No: GQ225733)

from pumpkin plants showing yellow vein mosaic symp-

toms from same field in Varanasi. It is believed that

ToLCPMV evolved in a cucurbit host infected with ToL-

CNDV and another yet unidentified cucurbit infecting be-

gomovirus [9, 7]. Our finding adds strength to this

hypothesis. The sequence of betasatellite amplified from

the same sample was 92% identical to that of PepLCB,
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which is well above the established threshold of 78% [4]

for designating new betasatellite species. Thus this beta-

satellite is a strain of PeLCVB has been designated as

PeLCVB-[In: Var: Pum: 08]. Chilli grown in the nearby

fields of Varanasi shows severe infection by Pepper leaf

curl virus. PeLCB would have come through whiteflies

from the nearby chilli crop that showed severe leaf curl

symptoms. Betasatellites are associated with majority of

monopartite begomoviruses [15] ToLCPMV is not known

to have an associated betasatellite [9, 7]. Due to the limited

number of clones sequenced or using a restricted primer

rather than the universal primer for the detection of DNA-

A of begomoviruses, we were unable to detect the presence

of any monopartite begomovirus from the same sample.

It is possible that in addition to the three bipartite

begomoviruses already reported there are other monopartite

Fig. 1 Phylogenetic tree DNA-A of selected begomoviruses. The tree

was constructed using MEGA 4.1 at 1,000 bootstrap values. The

numbers at the nodes indicate bootstrap values (%). The begomovirus

acronyms used are: Ageratum yellow vein Sri Lanka virus (AYVSLV),

Bhendi yellow vein Delhi virus (OYVMV), Chilli leaf curl virus- India

[India: PRM: Tomato: 2005] (ChiLCVIN[IN:PRM:Tom:05]), Chilli
leaf curl virus- India [India:Varanasi:2006] (ChiLCV-[IN:Var:06]),

Chilli leaf curl virus-Khanewal [Pakistan:Khanewal1:2004] (ChiL-

CVKha[PK:Kha1:05]), Clerodendron yellow mosaic virus isolate
[IARI] (ClYMV [IARI]), Cotton leaf curl Bangalore virus-

[India:Bangalore:2004] (CLCuBV-[IN:Ban:04]), Cotton leaf curl
Kokhran virus –Manisal [Pakistan:Manisal806b:1996] (CLCuKV-

Man[PK:M806b:96]), Euphorbia leaf curl virus [Pusa (EuLCV), Luffa

yellow mosaic virus (LYMV), Pepper leaf curl Lahore virus
(PepLCLV), Papaya leaf curl Guangdong virus (PaLCuGuV), Radish
leaf curl virus (RaLCV), Squash leaf curl China virus-[India:

Lucknow: Pumpkin] (SLCCNV[IN:Luc:Pum]), Squash leaf curl
Philippines virus (SLCPHV), Tobacco leaf curl Yunnan virus
(TbLCYnV), Tomato leaf curl Bangalore virus (ToLCBV), Tomato
leaf curl Bangladesh virus (ToLCBDV), Tomato leaf curl Joydebpur
virus (ToLCJoV), Tomato leaf curl Kerala virus (ToLCKeV), Tomato
leaf curl New Delhi virus (ToLCVND), Tomato leaf curl Palampur
virus-[Roodan:tomato] (ToLCPMV Rod: tom), Tomato leaf curl
Palampur virus (ToLCPMV), Tomato leaf curl Pune virus (ToLCPV),

Tomato leaf curl Rajasthan virus (ToLCRV), Tomato leaf curl Sri
Lanka virus (ToLCSLV)
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begomoviruses associated with pumpkin yellow vein

mosaic disease. Infectivity studies using cloned compo-

nents of genome of individual viruses and satellites would

bring to light the possible synergistic effect of the com-

ponents in enhancing the losses.

Acknowledgment This research was funded by Indian Institute of

Vegetable Research, Varanasi, Uttar Pradesh, India.

References

1. Altschul SF, Gish W, Miller W, Myers EW, Lipman DJ. Basic

local alignment search tool. J Mol Biol. 1990;215:403–10.

2. Briddon RW, Stanley J. Sub-viral agents associated with plant-

infecting single stranded DNA viruses. Virology. 2006;344:198–210.

3. Briddon RW, Bull SE, Amin I, Mansoor S, Bedford ID, Rishi N,

Siwath SS, Zafar MY, Abdel-Salam AM, Markham PG. Diversity

of DNA1; a satellite-like molecules associated with monopartite

begomovirus- DNA b complex. Virology. 2004;324:462–74.

4. Briddon RW, Brown JK, Moriones E, Stanley J, Zerbini M, Xhou

X, Fauquet CM. Recommendations for the classification and

nomenclature of the DNA betasatellites of begomoviruses. Arch

Virol. 2008;153:763–81.

5. Fauquet CM, Briddon RW, Brown JK, Moriones E, Stanley J,

Zerbini M, Zhou X. Geminivirus strain demarcation and

nomenclature. Arch Virol. 2008;153:783–821.

6. Hall TA. BioEdit: a user-friendly biological sequence alignment

editor and analysis program for Windows 95/98/NT. Nucleic

Acid Symp Ser. 1999;41:95–8.

7. Heydarnejad J, Mozaffari A, Massumi H, Fazeli R, Gray AJA,

Meredith S, Lakay S, Shepherd DN, Martin DP, Varsani AA.

Complete sequences of tomato leaf curl Palampur virus isolates

infecting cucurbits in Iran. Arch Virol. 2009;154:1015–8.

Fig. 2 Phylogenetic tree based on selected sequences of betasatellites

of begomoviruses. The tree was constructed using MEGA 4.1 at 1,000

bootstrap values. The betasatellite acronyms used are: Ageratum leaf

curl betasatellite (ALCB), Ageratum yellow vein betasatellite (AY-

VVB), Chilli leaf curl betasatellite (ChLCB), Cotton leaf curl

betasatellite (CLCB), Ludwigia leaf distortion betasatellite

[India:Bhangha:Hibiscus:2006] (LuLDB [IN:Bhan:Hib:06]), Okra

leaf curl betasatellite (OLCB), Okra yellow vein betasatellite

(OYVVB), Papaya leaf curl betasatellite (PaLCB), Papaya leaf curl

betasatellite [India:Chinthapalli:2005] (PaLCB [IN:Chinth:05]), Pep-

per leaf curl betasatellite (PeLCB), Tobacco leaf curl betasatellite

(TobLCB), Tomato leaf curl betasateliite (ToLCB), Tomato leaf curl

Joyedebpur betasatellite (ToLCJB), Tomato leaf curl Joyedebpur

virus (ToLCJB),Tomato leaf curl Joyedebpur betasatellite

[India:Amadalavalasa1:Kenaf:2007] (ToLCJB-IN-[IN:Am:Ken:07]),

Tomato yellow leaf curl Thailand betasatellite (ToYLCTB)

Molecular Characterization of TOLCPMV and PepLCB Naturally Infecting Pumpkin 131

123



8. Jayashree K, Pun PB, Doraiswamy S. Virus-vector relationship of

yellow vein mosaic virus and whitefly (Bemisia tabaci) in

pumpkin. Indian Phytopathol. 1999;52:10–3.

9. Kumar Y, Hallan V, Zaidi AA. Molecular characterization of a

distinct begomovirus species infecting tomato in India. Virus

Genes. 2008;37:425–31.

10. Mansoor S, Khan SH, Bashir A, Saeed M, Zafar Y, Malik KA,

Briddon RW, Stanley J, Markham PG. Identification of a novel

circular single stranded DNA associated with cotton leaf curl

disease in Pakistan. Virology. 1999;259:190–9.

11. Mansoor S, Zafar Y, Briddon RW. Geminivirus disease com-

plexes: the threat is spreading. Trends Plant Sci. 2006;11:209–12.

12. Maruthi MN, Colvin J, Briddon RW, Bull SE, Muniyappa V.

Pumpkin yellow vein mosaic virus: a novel begomovirus

infecting cucurbits. J Plant Pathol. 2003;85:63–5.

13. Maruthi MN, Rekha R, Muniyappa V. Pumpkin yellow vein

mosaic disease is caused by two distinct begomoviruses: com-

plete viral sequences and comparative transmission by an indig-

enous Bemisia tabaci and the introduced B-biotype. EPPO Bull.

2007;37:412–9.

14. Muniyappa V, Maruthi MN, Babitha CR, Colvin J, Briddon RW,

Rangaswamy KT. Characterization of pumpkin yellow vein

mosaic virus. Ann Appl Biol. 2003;142:323–31.

15. Nawaz-ul-Rehman MS, Mansoor S, Briddon RW, Fauquet CM.

Maintenance of an old world betasatellite by a new world helper

begomovirus and possible rapid adaptation of the betasatellite.

J Virol. 2009;83:9347–55.

16. Pich U, Schubert J. Mediprep method for isolation of DNA from

plant samples with high content of polyphenolics. Nucleic Acid

Res. 1993;21:3328.

17. Rojas MR, Hagen C, Lucas WJ, Gilbertson RL. Exploiting chinks

in the plant’s armor: evolution and emergence of geminiviruses.

Annu Rev Phytopathol. 2005;43:361–94.

18. Saunders K, Briddon RW, Stanley J. Replication promiscuity of

DNA–b satellites associated with monopartitte begomoviruses;

deletion mutagenesis of the Ageratum yellow vein virus DNA–b
satellite localises sequences involved in replication. J Gen Virol.

2008;89:3165–72.

19. Singh R, Raj SK, Prasad V. Molecular characterizations of a

strain of Squash leaf curl China Virus from North India. J Phy-

topathol. 2008;156:222–8.

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

Harrison BD, Rybicki EP, Stenger DC. Geminiviridae. In: Fau-

quet CM, Mayo MA, Maniloff J, Desselberger U, Ball LA, edi-

tors. Virus taxonomy, V111th report of the ICTV. London:

Elsevier/Academic Press; 2005. p. 301–26.

21. Tamura K, Dudley J, Nei M, Kumar S. MEGA4: molecular

evolutionary genetics analysis (MEGA) software version 4.0.

Mol Biol Evol. 2007;24:1596–9.

22. Thompson JD, Higgins DG, Gibson TJ. CLUSTAL W: improv-

ing the sensitivity of progressive multiple sequence alignment

through sequence weighting, position-specific gap penalties and

weight matrix choice. Nucleic Acids Res. 1994;22:4673–80.

23. Varma A, Malathi VG. Emerging geminivirus problems: a seri-

ous threat to crop production. Ann Appl Biol. 2003;142:145–64.

132 J. Namrata et al.

123


	Molecular Characterization of Tomato leaf curl Palampur virus and Pepper leaf curl betasatellite Naturally Infecting Pumpkin (Cucurbita moschata) in India
	Abstract
	Introduction
	Materials and Methods
	Results and Discussion
	Acknowledgment
	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


