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Abstract Two WSSV envelope proteins, VP31 and
VP33, contain a conserved Arg-Gly-Asp (RGD) sequence.
In order to investigate the role of the RGD motif, wild-type
and RGD-mutated VP31 and VP33 were recombinantly
expressed in E. coli. The cell adhesion ability of the pro-
teins was investigated in crayfish haemocytes using a
fluorescence assay. The results showed that recombinant
wild-type VP31 and VP33 had cell adhesion activity, and
the RGD motif in VP31 was required for cell adhesion,
which could be inhibited by an RGDT peptide. In contrast,
the interaction of VP33 with cells did not require the RGD
motif. These data indicate that the RGD motif plays an
important role in the interaction between VP31 and host
cells.

Introduction

White spot syndrome virus (WSSV), the sole member of
the genus Whispovirus, family Nimaviridae (http://www.
ncbi.nlm.nih.gov/ICTVdb/Ictv/index.htm), is an important
pathogen of most species of crustaceans [3, 11, 17, 21],
including crayfish [6]. WSSV is an enveloped virus with a
large double-stranded circular DNA genome (~ 300 kb).
With the development of proteomics, WSSV structural
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proteins have been identified [5, 15, 23, 26]. However,
in-depth research on the interaction between the virus and
its hosts is limited.

In order to enter host cells and initiate infection, viruses
must first attach to the cell surface. An Arg-Gly-Asp
(RGD) recognition motif has been found to be important
for the binding of many virus proteins to host cells.
Examples include the penton protein of adenovirus [7, 18]
and the foot-and-mouth virus coat protein [10]. To date, at
least 4 WSSV envelope proteins, VP31, VP110, VP187 and
VP33 (VP36B/VP37/VP281), have been found to contain
RGD motifs [23, 26]. VP110 and VP187 have been shown
to interact with crayfish hemocytes, and this interaction
could be blocked by synthetic RGD-containing peptides
[12, 13]. The other two RGD-containing envelope proteins,
VP31 and VP33, have been shown by neutralization
experiment or virus overlay protein-binding assays to be
involved in WSSV infection [14, 16]. However, the role of
the RGD motif in these two proteins remains unknown. An
exploration of the role of the RGD motif in virus envelope
proteins will improve our understanding of the mechanism
of virus infection. In this study, we investigate the inter-
action of two viral envelope proteins, VP31 and VP33,
with host cells and explore the role of their RGD motif.

Materials and methods

Mutagenesis and expression of recombinant proteins

The vp31 and vp33 genes were amplified from WSSV
genomic DNA by PCR. The primers were vp31f (AGAGG
GGATCCATGTCTAATGGCGCAACTAT)/vp31r (AGA

GGGAATTCCTCCTCCTTAAAAGCAGTGA) and vp33f
(AGAGGGGATCCATGGCGGTAAACTTGGATAA)/
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vp33r (AGAGGGAATTCTGTCCAACAATTTAAAAA
GA), respectively. The PCR products were digested with
BamH 1 and EcoR 1 and inserted into the pMBP-P vector
[2], in frame with the maltose-binding protein (MBP) and
His tag. Site-directed mutagenesis was accomplished by
PCR amplification [9]. Recombinant wild-type plasmids
pMBP-vp31 and pMBP-vp33 were used as templates, and
site-directed mutagenesis of the RGD motif of VP31 and
VP33 was performed by PCR with the primer pairs vp311/
vp3lm (AGAGGTCTAGATATAAACACACCCATATA
CTAAACGGAGAATCTGCAACATACGCTGTTAAACG
TATAAAAAGAGATGGCACAAGGGACGATATATTG)
and vp33r/vp33m (AGAGGGAGCTCATACAAGAAAGA
GATGGTGAAATTACACCTTTGACT), respectively. Once
the PCR was completed, the RGD sequence was mutated to
RDG. Finally, the PCR fragments were digested with Xba
I/EcoR I and Sac I/EcoR I and inserted into the corre-
sponding sites of the expression vector. The constructs were
verified by sequencing.

E. coli BL21 (DE3) cells were transformed with the
recombinant plasmids. Liquid cultures were grown in a
shaking incubator (200 rpm) at 37°C until the ODggyg
reached 0.7, and the expression of target proteins was then
induced by the addition of 0.2 mM IPTG for 5 h at 37°C.
Cells were then harvested by centrifugation at 4000 x g
for 5 min. The soluble forms of the MBP-His-tag fusion
proteins wild-type MBP-VP31 (MBP-wtVP31), mutated
MBP-VP31 (MBP-mtVP31), wild-type MBP-VP33 (MBP-
wtVP33) and mutated MBP-VP33 (MBP-mtVP33) were
purified by Ni-NTA affinity chromatography under native
conditions using a QIAexpressionist Kit (QIAGEN).

SDS-PAGE and Western blot analysis

Samples were separated on a 12% sodium dodecylsulfate
polyacrylamide gel (SDS-PAGE). For western blot analy-
sis, the samples were transferred onto a PVDF membrane
(GE Healthcare) by semi-dry blotting at a constant current
density of 0.5 mA/cm? for 1.5 h at room temperature. The
membrane was immersed in blocking buffer (1% BSA,
150 mM NaCl, 0.05% Tween 20, 20 mM Tris-HCI, pH
7.2) at room temperature for 1 h, followed by incubation
with 6-his monoclonal antibody (GE Healthcare) for 0.5 h.
Subsequently, alkaline-phosphatase-conjugated goat anti-
mouse IgG (Promega) was added at a dilution of 1:7500,
and signals were detected using a substrate solution con-
taining 4-chloro-1- naphthol and X-phosphate (Promega).

Adhesion assay and competitive inhibition assay
The cell adhesion and competitive inhibition assay were

performed as described previously [13]. In brief, haemo-
cytes extracted from healthy crayfish (Procambarus
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clarkii) were seeded on 24-well poly-L-lysine-coated
plates (10° cells per well). After incubation for 30 min at
room temperature, the culture medium was removed and
residual binding sites were blocked with CPBSB buffer
(10 mM CaCl, and 3% BSA in PBS) for 45 min. Cells
were then incubated with recombinant MBP fusion proteins
(0.1 mg per well) or with the same amount of MBP alone
for 45 min at room temperature. Subsequently, the wells
were washed three times with PBS and incubated with anti-
His-tag monoclonal antibody (diluted 1:2000 in CPBSB)
for 30 min, followed by immunostaining with fluorescein
isothiocyanate (FITC)-conjugated goat anti-mouse IgG
(diluted 1:200 in CPBSB; Sino-American Biotechnology).
Finally, stained cells were observed under a fluorescence
microscope (Olympus IX70). For the competitive inhibi-
tion assay, cells were pre-incubated with synthetic RGDT
or RDGT peptide (0.5 mg/ml, Shanghai Sangon) for
30 min before the addition of recombinant proteins.

Results
Mutagenesis, expression and purification of proteins

To test the role of the RGD motif in WSSV envelope
proteins VP31 and VP33, the RGD motifs in VP31 (amino
acids 244-246) and VP33 (amino acids 75-77) were
mutated to RDG. Furthermore, MBP-wtVP31, MBP-
mtVP31, MBP-wtVP33 and MBP-mtVP33 were expressed
in E. coli (Fig. 1A). The soluble proteins MBP-wtVP31,
MBP-mtVP31, MBP-wtVP33 and MBP-mtVP33 were
purified and used in fluorescence analysis. Before cell
adhesion and fluorescence assay, all recombinant proteins
with His tags were validated by SDS-PAGE and Western
blotting with 6-His monoclonal antibody (Fig. 1B).
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Fig. 1 (A) Expression of wild-type and mutant proteins in E. coli and
(B) Western blot analysis with 6 His monoclonal antibody
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Attachment of VP31 to crayfish haemocytes
is mediated by the RGD motif

Haemocytes from healthy crayfish were seeded into
24-well plates, and the attachment of recombined VP31
and VP33 proteins to crayfish haemocytes was determined
by immunofluorescence assay. As shown in Fig. 2, cells
incubated with MBP-wtVP31, MBP-wtVP33 and MBP-
mtVP33 showed a strong fluorescent signal (Fig. 2A, C,
D), whereas no significant signal was observed in cells
incubated with MBP-mtVP31 (Fig. 2B) or MBP alone
(Fig. 2E). These results suggested that VP31 and VP33

MBP-mtVP31

MBP-wtVP31

MBP-wtVP33

could attach to crayfish haemocytes and that the RGD
motif was required for cell adhesion of VP31 but not VP33.

To confirm the role of RGD motifs in these proteins, a
competitive inhibition assay was performed using the
synthetic peptides RGDT and RDGT. As shown in Fig.3,
the binding of the MBP-wtVP31 protein to crayfish hae-
mocytes was specifically abolished by the RGDT peptide
(A) but not the RDGT peptide (B), indicating that the
binding of VP31 to the cell membrane was mediated by its
RGD motif. In contrast, neither the RGDT peptide nor the
RDGT peptide affected the interaction between MBP-
wtVP33 and the cell membrane (Fig. 3C, D), suggesting

MBP-mtVP33 MBP

Fig. 2 Cell attachment assay. Crayfish haemocytes were incubated
with wild-type proteins (MBP-wtVP31 and MBP-wtVP33), RGD-
mutated proteins (MBP-mtVP31 and MBP-mtVP33) and MBP-His.
Their attachment ability was evaluated by fluorescence microscopy

Fig. 3 RGD competitive

MBP-wtVP31

using anti-His primary antibody and FITC-conjugated secondary
antibody. The upper images (A-E) were made by fluorescence
microscopy, and the corresponding lower images (a-e) show the same
field by light microscopy. Bar = 30 pm

MBP-wtVP33

inhibition experiments. Crayfish

RGD RDG

haemocytes were pretreated
with synthetic RGDT or RDGT
peptide prior to the addition of
recombinant proteins. The other
experimental conditions were
the same as in the cell
attachment assay. Adhesion of
MBP-wtVP31 to cells was
inhibited in the presence of
RGDT. The upper images
(A-D) were made by U .
fluorescence microscopy, and ! )
the corresponding lower images 215,52 0@
(a-d) show the same field by LINIE »
light microscopy. Bar = 30 um Rk

30 um 20, um
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that the RGD motif is not necessary for the attachment of
VP33 to crayfish haemocytes.

Discussion

The RGD motif is known to mediate many cell-cell and
virus-host interactions. For example, the RGD motif of
bluetongue virus VP7 protein is responsible for core
attachment to culicoides cells [22]. The RGD motif of foot-
and-mouth disease virus VPl contributes to the cell
attachment site of the virus [4, 24]. The infection of human
herpes virus 8 (HHV-8) is mediated by the RGD motif-
integrin interaction [25], and its infectivity can be inhibited
by RGD peptides [1]. Therefore, research on the interaction
between host cells and envelope proteins, especially pro-
teins possessing RGD motifs, will be helpful for a better
understanding of the mechanisms of virus infection.

VP31 and VP33 are two WSSV envelope proteins that
possess an RGD motif, and VP31 has a threonine at the
fourth position after the RGD motif (RGDT), which has
been reported to be important for binding to integrins via
the RGD motif [19]. Previous studies have showed that
these proteins are involved in WSSV infection. Antibody
neutralization experiments showed that WSSV infection
could be delayed or neutralized by antibodies against VP31
[14]. VP33 (VP37) has been shown, using a virus overlay
protein binding assay, to bind to the shrimp cell membrane
[16]. However, not all RGD motifs mediate cell attachment
[8, 20]. In this study, we wanted to know whether the RGD
motifs in VP31 and VP33 play a role in cell adhesion. First,
we obtained soluble MBP-wtVP31 and MBP-wtVP33, as
well as MBP-mtVP31 and MBP-mtVP33, by introducing
point mutations in VP31 and VP33, converting RGD to
RDG. A cell attachment assay showed that MBP-wtVP31
and MBP-wtVP33 can adhere to haemocytes, indicating
that the VP31 and VP33 can interact with as yet unknown
cell-membrane proteins. However, the RGD-mutated pro-
teins MBP-mtVP31 could not bind to cells, suggesting that
the RGD motif in VP31 may be involved in cell adhesion.

To confirm the role of the RGD motif, we carried out
blocking experiments with synthetic RGDT and RDGT
peptides in a competitive inhibition assay. We found that
the interaction between MBP-wtVP31 and haemocytes was
inhibited by the synthetic RGDT peptide but not by the
RDGT peptide, whereas RGDT peptide did not affect the
interaction between MBP-wtVP33 and haemocytes.
Therefore, we conclude that the RGD motif is important
for cell adhesion in VP31 but not in VP33.

These findings will contribute to the understanding of
WSSV entry into host cells. Furthermore, VP31 may
function as a potential target for the design of antiviral
drugs.

@ Springer

Acknowledgments This investigation was supported by Natural
Science Foundation of China (30771640 and 31072243), National
Department Public Benefit Research Foundation (201103034) and the
Earmarked Fund for Modern Agro-industry Technology Research
System (No. nycytx-46).

References

1. Akula SM, Pramod NP, Wang FZ, Chandran B (2002) Integrin
alpha3betal (CD 49¢/29) is a cellular receptor for Kaposi’s sar-
coma-associated herpesvirus (KSHV/HHV-8) entry into the tar-
get cells. Cell 108:407-419

2. Dolby N, Dombrowski KE, Wright SE (1999) Design and
expression of a synthetic mucin gene fragment in Escherichia
coli. Protein Expr Purif 15(1):146-154

3. Flegel TW (1997) Special topic review: major viral diseases of
the black tiger prawn (Penaeus monodon) in Thailand. World J
Microbiol Biotechnol 13:433-442

4. Fox G, Parry NR, Barnett PV, McGinn B, Rowlands DJ, Brown F
(1989) The cell attachment site on foot-and-mouth disease virus
includes the amino acid sequence RGD (arginine—glycine—
aspartic acid). J Gen Virol 70:625-637

5. Huang C, Zhang X, Lin Q, Xu X, Hu Z, Hew CL (2002) Pro-
teomic analysis of shrimp white spot syndrome viral proteins and
characterization of a novel envelope protein VP466. Mol Cell
Proteomics 1:223-231

6. Huang CH, Zhang LR, Zhang JH, Xiao LH, Wu QJ, Chen DH, Li
JKK (2001) Purification and characterization of white spot syn-
drome virus (WSSV) produced in an alternate host: crayfish,
Cambarus clarkia. Virus Res 76:115-125

7. Huang S, Endo RI, Nemerow GR (1995) Upregulation of inte-
grins avf3 and avff5 on human monocytes and T lymphocytes
promotes adenovirus-mediated gene delivery. J Virol 69:
2257-2263

8. Israelsson S, Gullberg M, Jonsson N, Roivainen M, Edman K,
Lindberg AM (2010) Studies of echovirus 5 interactions with the
cell surface: heparan sulfate mediates attachment to the host cell.
Virus Res 151(2):170-176

9. Jones DH (1993) Recombinant circle polymerase chain reaction
for site-directed mutagenesis. Methods Mol Biol 15:269-276.
doi:10.1385/0-89603-244-2:269

10. Lea S et al (1994) The structure and antigenicity of a type C foot-
and-mouth disease virus. Structure 2:123-139

11. Leu JH, Yang F, Zhang X, Xu X, Kou GH, Lo CF (2009)
Whispovirus. Current topics in microbiology and immunology
328:197-227

12. Li DF, Zhang MC, Yang HJ, Zhu YB, Xu X (2007) f-integrin
mediates WSSV infection. Virology 368:122-132

13. Li L, Lin SM, Yang F (2006) Characterization of an envelope
protein (VP110) of white spot syndrome virus. J Gen Virol
87:1909-1915

14. Li L, Xie XX, Yang F (2005) Identification and characterization
of a prawn white spot syndrome virus gene that encodes an
envelope protein VP31. Virology 340:125-132

15. Li Z, Lin Q, Chen J, Wu JL, Lim TK, Loh SS, Tang X, Hew CL
(2007) Shotgun identification of the structural proteome of
shrimp white spot syndrome virus and iTRAQ differentiation of
envelope and nucleocapsid subproteomes. Mol Cell Proteomics
6:1609-1620

16. Liu QH, Zhang XL, Ma CY, Liang Y, Huang J (2009) VP37 of
white spot syndrome virus interact with shrimp cells. Lett Appl
Microbiol 48:44-50

17. Lo C, Ho C, Peng S, Chen C, Hsu H, Chiu Y et al (1996) White
spot syndrome baculovirus (WSBV) detected in cultured and


http://dx.doi.org/10.1385/0-89603-244-2:269

Cell binding of white spot syndrome virus through VP31 RGD

1321

18.

19.

20.

21.

22.

captured shrimp, crabs and other arthropods. Dis Aquat Organ
27:215-225

Murakami S, Sakurai F, Kawabata K, Okada N, Fujita T,
Yamamoto A, Hayakawa T, Mizuguchi H (2007) Interaction of
penton base Arg-Gly-Asp motifs with integrins is crucial for
adenovirus serotype 35 vector transduction in human hemato-
poietic cells. Gene Ther 14(21):1525-1533

Plow EF, Haas TA, Zhang L, Loftus J, Smith JW (2000) Ligand
binding to integrins. J Biol Chem 275:21785-21788

Ruoslahti E (1996) RGD and other recognition sequences for
integrins. Annu Rev Cell Biol 12:697-715

Sanchez-Paz A (2010) White spot syndrome virus: an overview
on an emergent concern. Vet Res 41:43

Tan BH, Nason E, Staeuber N, Jiang W, Monastryrskaya K, Roy
P (2001) RGD tripeptide of bluetongue virus VP7 protein is
responsible for core attachment to Culicoids cells. J Virol
75:3937-3947

23.

24.

25.

26.

Tsai JM, Wang HC, Leu JH, Hsiao HH, Wang AHJ, Kou GH, Lo
CF (2004) Genomic and proteomic analysis of thirty-nine struc-
tural proteins of shrimp white spot syndrome virus. J Virol
78:11360-11370

Verdaguer N, Mateu MG, Andreu D, Giralt E, Domingo E, Fita I
(1995) Structure of the major antigen loop of foot-and-mouth
disease virus complexed with a neutralizing antibody: direct
involvement of the Arg-Gly-Asp motif in the interaction. EMBO
J 14:1690-1696

Wang FZ, Akula SM, Sharma-Walia N, Zeng L, Chandran B
(2003) Human herpesvirus 8 envelope glycoprotein B mediates
cell adhesion via its RGD sequence. J Virol 77:3131-3147

Xie XX, Xu L, Yang F (2006) Proteomic analysis of the major
envelope and nucleocapsid proteins of white spot syndrome virus.
J Virol 80:10615-10623

@ Springer



	The RGD motif in VP31 of white spot syndrome virus is involved in cell adhesion
	Abstract
	Introduction
	Materials and methods
	Mutagenesis and expression of recombinant proteins
	SDS-PAGE and Western blot analysis
	Adhesion assay and competitive inhibition assay

	Results
	Mutagenesis, expression and purification of proteins
	Attachment of VP31 to crayfish haemocytes is mediated by the RGD motif

	Discussion
	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


