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Potato virus Y (PVY) is among the most destructive potato
viruses and a solemn threat to efficient seed production
worldwide. Almost 70 % potato yield losses are due to early
PVY infection. Coat protein (CP) gene has a significant
function in host adaptation in most of the plant viruses.
CP has become more frequent and extensively studied in
PVY and other potyviruses to generate resistance against
the potyviruses in different crops. In this study, we also
targeted the CP gene and evaluate the in vitro potential of
Iberis gibraltarica total protein extract against the CP gene
expression. Total protein of Iberis gibraltarica, was isolated
and quantified. The full length CP gene was amplified
from PVY infected potato plant leaves and cloned into
mammalian expression vector. It was later transfected into
mammalian cell line to obtain the transient expression and
mRNA expression of the CP gene against the total protein
of Iberis gibraltarica was analyzed through the real-time
PCR. Results show that total protein of Iberis gibraltarica
down regulates the mRNA expression more than 90 % in
vitro studies.

Key words: Iberis gibraltarica, Potato virus Y, Coat protein,
pcDNA 3.1 (+).

HETATHUBHA PETVJIALISA EKCIPECII BUIKA
OBOJIOHKMU (CH) Y-BIPYCY KAPTOIUII (PVY)
EKCTPAKTOM BIIKA IBERIS GIBRALTARICA

Y-Bipyc kapromi (PVY) € onHUM 3 HaiiieCTpyKTUBHi-
IIMX BipyCiB KapToOIUli i 3HAYHOIO 3arpo3ol s i
eexTUBHOro BUPOILIYBaHHSI Y BCbOMY CBiTi. Maiixe

© M. BILAL, B. TABASSUM, Q. ALI, I.A. NASIR, 2021

ISSN 0564—3783. Humonoeis i eenemuxa. 2021. T. 55. Ne 1

70 % BTpaT ypoxaro KapTOILIi CIpUYMHEHI paHHIM 3a-
paxkeHHsiM PVY. I'en 6Ginka o6omonku (CP) Bimirpae
3HAYHYy pOJib B ajganTalii rocrogaps IO OiIbLIOCTI Bi-
pyciB, 110 BpaxalTb pocauHU. binok obomonku y PVY
Ta iHIIMX MTOTUBIPYCiB MOYaJIX BUBYATHA BCE YACTIIlIe Ta
IHTEHCUBHIIIIE 3 METOIO CTBOPEHHSI PE3MCTEHTHOCTI IO
HUX y Pi3HUX POCIUH. Y LIbOMY IOCTIIKEHHI MM TaKOX
BuBYaiu reH CP Ta ouiHIOBAJIU in Vitro IOTEHLIiaJl €KC-
TpakTa 3arajibHoro Oinka lberis gibraltarica y 60poTh0i
npotu excrpecii rena CP. byno BumiieHo 3arajbHUIA
oinok Iberis gibraltarica 3 MOJAIBIIOID OLIHKOIO HOTO
KiTbKiCHUX XapakTtepucTuk. IloBHopo3MipHuit ren CP
aMIUTiiKyBaiu 3 JIUCTKIB KapToruii, iHdikoBaHoi PVY,
i KJIOHYBaJIU B €KIIpeciiiHWii BeKTop ccaBliiB. Jaii ito-
ro tpaHceKTyBaJld Ha JIiHilO KJIITUH CCaBLiB IJISI OT-
pUMaHHS TpaH3ieHTHOI ekcrpecii, ekcrpecito MPHK re-
Ha CP nopiBHsHO 3 3araibHuM OiikoM lberis gibraltarica
aHajmizyBayim 3a gomomoroio ITJIP y peampbHOMy daci.
PesynbraTtu mokasanau, 10 3arajbHuii 6inox lberis gi-
braltarica 3unxye piBeHb ekcrpecii MPHK y in vitro
JMOCTIIKEHHSIX Oiblie, HiXXK Ha 90 %.

Karouoei caosa: Iberis gibraltarica, Y-Bipyc KapToruii,
oinok obononku, nkJAHK 3.1 (+).

REFERENCES

Abbas A, Amrao L. (2017) Potato virus Y: an evolving
pathogen of potato worldwide. Pak. J. Phytopathol.
29(1):187—91.

Ali M, Rafique F, Ali Q, Malik A. (2020a) Genetic
modification for salt and drought tolerance in plants
through SODERF3. Biol. Clinl. Sci. Res. J. 2020:
e022.

Ali Q, Khalil R, Nadeem M, Azhar M, Hafeez M,
Malik A. (2020b) Antibacterial, antioxidant activities
and association among plant growth related traits of
Lepidium draba. Biol. Clin. Sci. Res. J. 2020:e011.

Asif S, Ali Q, Malik A. (2020) Evaluation of salt and
heavy metal stress for seedling traits in wheat. Biol.
Clin. Sci. Res. J. 2020:e005.

Azizgolshani O, Garmann RF, Cadena-Nava R, Knobler
CM, Gelbart WM. (2013) Reconstituted plant viral
capsids can release genes to mammalian cells. Virol.
441(1):12—7.

Bashir A, Ali Q, Rashid M, Malik A. (2020) CSRISPR-
Cas9 in genome editing: A nature gifted molecular
tool. Biol. Clin. Sci. Res. J. 2020:(c018)

Bilal M, Tabassum B, Farooq AM, Tariq M, Nasir IA,

93



[ | Peghepamu cmameii, onyédaixosanux e «Cytology and Genetics», No 1, 2021 p. [ |

Hussnain T. (2019) 19. In-vitro Analysis of Che-
nopodium murale extract for resistance against potato
virus Y. Pure App. Biol. (PAB). 8(2):1172—8]1.

Bol JF. (2008) Role of capsid proteins. In: Plant Virology
Protocols. Springer, pp 21-31

Bradford MM. (1976) A rapid and sensitive method
for the quantitation of microgram quantities of
protein utilizing the principle of protein-dye binding.
Analytic. Biochem. 72(1—2):248—54.

Butt SJ, Varis S, Nasir IA, Sheraz S, Shahid A. (2015)
Micro propagation in advanced vegetable production:
A review. Adv. Life Sci. 2(2):48—57.

Chaudhary K. (2018) CRISPR/Casl3a targeting of RNA
virus in plants. Plant Cell Rep. 37(12):1707—12.
Choudhary N, Kapoor HC, Lodha ML. (2008) Cloning
and expression of antiviral/ribosome-inactivating
protein from Bougainvillea xbuttiana. J. Biosci.

33(1):91—101.

Chung BY-W, Miller WA, Atkins JF, Firth AE. (2008)
An overlapping essential gene in the Potyviridae.
Proc. Nat. Acad. Sci. 105(15):5897—902.

Danish P, Ali Q, Hafeez M, Malik A. (2020) Antifungal
and antibacterial activity of aloe vera plant extract.
Biol. Clin. Sci. Res. J. 2020:¢003.

Davie K, Holmes R, Pickup J, Lacomme C. (2017)
Dynamics of PVY strains in field grown potato:
Impact of strain competition and ability to overcome
host resistance mechanisms. Virus Res. 241:95—104.

Deja-Sikora E, Mercy L, Baum C, Hrynkiewicz K.
(2019) The contribution of endomycorrhiza to the
performance of potato virus Y-Infected solanaceous
plants: disease alleviation or exacerbation? Front
Microbiol. 10:516.

Devaux A, Kromann P, Ortiz O. (2014) Potatoes for
sustainable global food security. Potato Res. 57(3—
4):185—99.

Elbeshehy EK. (2017) Inhibitor activity of different
medicinal plants extracts from Thuja orientalis,
Nigella sativa L., Azadirachta indica and
Bougainvillea spectabilis against Zucchini yellow
mosaic virus (ZYMYV) infecting Citrullus lanatus.
Biotechnol. Biotechnol. Equip. 31(2):270—9.

Elbeshehy EK, Metwali EM, Almaghrabi OA. (2015)
Antiviral activity of Thuja orientalis extracts against
watermelon mosaic virus (WMV) on Citrullus
lanatus. Saudi J. Biol. Sci. 22(2):211-9.

Gargouri-Bouzid R, Jaoua L, Mansour RB, Yemna
H, Malika A, Radhouane E. (2005) PVY resistant
transgenic potato plants (cv Claustar) expressing the
viral coat protein. J. Plant Biotechnol. 7(3):1—6.

Hameed A, Igbal Z, Shaheen Asad SM. (2014)
Detection of multiple potato viruses in the field
suggests synergistic interactions among potato viruses
in Pakistan. Plant Pathol. J. 30(4):407.

94

HorvAth J. (1983) ActaPhytopathologica Academiae
Scientiarum Hungaricae. 18(1—3):121—61. New
Artificial Hosts and Non-Hosts of Plant Viruses
and their Role in the Identification and Separation
of Viruses XVIII. Concluding Remarks. Acta
Phytopathol 18:121.

Hull R. (2013) Plant virology. Academic press. Incar-
bone M, Dunoyer P. (2013) RNA silencing and its
suppression: novel insights from in planta analyses.
Trends Plant Sci. 18(7):382—92.

Igbal MS, Jabbar B, Sharif MN, Ali Q, Husnain T,
Nasir IA. (2017) In silico MCMYV silencing concludes
potential host-derived miRNAs in maize. Front
Plant Sci. 8:372.

Janzac B, Tribodet M, Lacroix C, Moury B, Verrier J,
Jacquot E. (2014) Evolutionary pathways to break
down the resistance of allelic versions of the PVY
resistance gene va. Plant Disease. 98(11):1521-9.

Karasev AV, Gray SM. (2013) Continuous and emerging
challenges of Potato virus Y in potato. Ann. Rev.
Phytopathol. 51:571—86.

Kenesi E, Carbonell A, Lyzsa R, Vértessy B, Lakatos L.
(2017) A viral suppressor of RNA silencing inhibits
ARGONAUTE 1 function by precluding target RNA
binding to pre-assembled RISC. Nucl. Acids Res.
45(13):7736—50.

Khalil R, Ali Q, Hafeez M, Malik A. (2020a) Phenolic acid
profiling by RP-HPLC: evaluation of antibacterial
and anticancer activities of Conocarpus erectus plant
extracts. Biol. Clin. Sci. Res. J. 2020:¢010.

Khalil R, Ali Q, Hafeez M, Malik A. (2020b)
Phytochemical activities of Conocarpus erectus: An
overview. Biol. Clin. Sci. Res. J. 2020:¢008.

Li L, Wang L, Xiao R, Zhu G, Li Y, Liu C, Yang
R, Tang Z, Li J, Huang W. (2012) The invasion
of tobacco mosaic virus RNA induces endoplasmic
reticulum stress-related autophagy in HelLa cells.
Biosci. Rep. 32(2):171—84.

Lockney DM, Guenther RN, Loo L, Overton W,
Antonelli R, Clark J, Hu M, Luft C, Lommel SA,
Franzen S. (2011) The Red clover necrotic mosaic
virus capsid as a multifunctional cell targeting plant
viral nanoparticle. Bioconjugate Chem. 22(1):67—73.

Loebenstein G, Gaba V. (2012) Viruses of potato. In:
Adv Virus Res 84. Elsevier, pp. 209—46.

Mosmann T. (1983) Rapid colorimetric assay for cellular
growth and survival: application to proliferation and
cytotoxicity assays. J. Immun. Meth. 65(1—2):55—63.

Moury B, Simon V, Faure C, Svanella-Dumas L, Ma-
rais A, Candresse T. (2017) Host groups of Potato
virus Y: Vanishing barriers. In: Potato virus Y:
biodiversity, pathogenicity, epidemiology and mana-
gement. Springer, pp. 243—61.

Muhammad S, Shahbaz M, Igbal M, Wahla AS, Ali

ISSN 0564—3783. Llumonoeisn i eenemura. 2021. T. 55. No 1



Q, Shahid MTH, Tariq MS. (2013) Prevalence of
different foliar and tuber diseases on different varieties
of potato. Advancements in Life Sciences. 1(1).

Mushtaq U, Mushtaq S, Afzal M, Ali Q, Malik A.
(2020) Role of modern technology for treatment of
HCV. Biol. Clin. Sci. Res. J. 2020:e001.

Nadeem A, Khan M, Safdar A, Khan N, Rana B, Sand-
hu A. (2011) Epidemiological studies and manage-
ment of potato germplasm against PVX and PVY.
Pakistan J. Phytopathol. 23(2):159—65.

Petrov N, Stoyanova M, Andonova R, Teneva A. (2015)
Induction of resistance to potato virus Y strain
NTN in potato plants through RNAi. Biotechnol.
Biotechnol. Equipm. 29(1):21—6.

Petrov NM. (2016) Antiviral Activity of Plant Extract
From Tanacetum Vulgare Against Cucumber Mosaic
Virus And Potato Virus Y. J. Biosci. Biotechnol.
5(2):189—94.

Pooggin MM (2017) RNAi-mediated resistance to
viruses: a critical assessment of methodologies. Cur.
Opin. Virol. 26:28—35.

Quenouille J, Vassilakos N, Moury B. (2013) P otato virus
Y: a major crop pathogen that has provided major
insights into the evolution of viral pathogenicity.
Mol. Plant Pathol. 14(5):439—52.

Rehman S, Ashfaq UA, Riaz S, Javed T, Riazuddin S.
(2011) Antiviral activity of Acacia nilotica against
Hepatitis C Virus in liver infected cells. Virol. J.
8(1):220.

Rio DC, Ares M, Hannon GJ, Nilsen TW (2010) Pu-
rification of RNA using TRIzol (TRI reagent). Cold
Spring Harbor Protocols. 2010(6):pdb. prot5439.

Shabana YM, Abdalla ME, Shahin AA, El-Sawy MM,
Draz IS, Youssif AW. (2017) Efficacy of plant
extracts in controlling wheat leaf rust disease caused
by Puccinia triticina. Egypt. J. Basic. App. Sci.
4(1):67—73.

Tabassum B, Nasir 1A, Husnain T. (2011) Potato vi-
rus Y mRNA expression knockdown mediated by
siRNAs in cultured mammalian cell line. Virol. Si-
nica. 26(2):105—13.

ISSN 0564—3783. Humonoeis i eenemuxa. 2021. T. 55. No 1

Peghepamu cmameii, onybaixosanux 6 «Cytology and Genetics», No 1, 2021 p. [ |

Tahir T, Ali Q, Rashid M, Malik A. (2020) The journey
of CRISPR-Cas9 from bacterial defense mechanism
to a gene editing tool in both animals and plants.
Biol. Clin. Sci. Res. J. e017.

Takakura Y, Udagawa H, Shinjo A, Koga K. (2018) Mu-
tation of a Nicotiana tabacum L. eukaryotic trans-
lation-initiation factor gene reduces susceptibility to
a resistance-breaking strain of Potato virus Y. Mol.
Plant Pathol. 19(9):2124—33.

Wei T, Zhang C, Hong J, Xiong R, Kasschau KD,
Zhou X, Carrington JC, Wang A. (2010) Formation
of complexes at plasmodesmata for potyvirus inter-
cellular movement is mediated by the viral protein
P3N-PIPO. PLoS Pathog. 6(6):¢1000962.

Whitham SA, Anderberg RJ, Chisholm ST, Carrington
JC. (2000) Arabidopsis RTM?2 gene is necessary for
specific restriction of tobacco etch virus and encodes
an unusual small heat shock—like protein. Plant Cell.
12(4):569—82.

Wylie SJ, Adams M, Chalam C, Kreuze J, Lopez-Moya
JJ, Ohshima K, Praveen S, Rabenstein F, Stenger
D, Wang A. (2017) ICTV virus taxonomy profile:
Potyviridae. J. Gen. Virol. 98(3):352.

Yamaji Y, Maejima K, Komatsu K, Shiraishi T, Okano
Y, Himeno M, Sugawara K, Neriya Y, Minato N,
Miura C. (2012) Lectin-mediated resistance impairs
plant virus infection at the cellular level. Plant Cell.
24(2):778—93

Yang L, Wang X, Deng W, Mo W, Gao J, Liu Q,
Zhang C, Wang Q, Lin C, Zuo Z. (2016) Using
HEK293T expression system to study photoactive
plant cryptochromes. Front Plant Sci. 7:940.

Yaqoob S, Fatima N, Khan S, ALI Q, Hafeez M, Malik
A. (2020) Begomoviruses and betasatellites associated
with CLCuD. Biol. Clin. Sci. Res. J. 2020:¢002.

Received September 02, 2019
Received October 30, 2019
Accepted January 18, 2020

95




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /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 <>
    /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 <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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.)
    /RUS <>
    /UKR <>
  >>
  /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


