
INTRODUCTION

Daxx is a 740 amino acid protein that contains

amino-terminal amphipathic helices (PAH1,

PAH2), a coiled-coiled domain (CC), an acidic

domain (D/E), and a carboxyl-terminal serine/

proline/threonine rich domain (S/P/T). The Daxx

carboxyl-terminal region (amino acids 625-739)

interacted strongly with Fas receptor in a yeast

two-hybrid system.  This region was sufficient to

bind a GST-Fas fusion protein in a GST pull down

assay. Daxx mutants missing this region had very
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ABSTRACT

The death domain-associated protein (Daxx) was originally cloned as a Fas-interacting protein. It is

ubiquitously expressed and highly conserved in mammals. Currently, the role of Daxx is controversy

between apoptotic or anti-apoptotic molecules.  To understand the precise function of human Daxx, yeast

two hybrid screening will be used as a tool to identify interactions between human Daxx and other human

proteins. The first step in a yeast two hybrid method is to express a bait plasmid in the recombinant form

in yeast. We utilized the in vivo homologous recombination in yeast to insert a JNK activation domain

and a Fas-binding domain of human Daxx, into the bait plasmid, pEG-NRT. Furthermore, the expression

of a JNK activation domain and a Fas-binding domain of human Daxx was demonstrated by Western blot

analysis. Yeast expressing a JNK activation domain and a Fas-binding domain of human Daxx will be

used as bait strains to screen for human proteins interacting with Daxx, which may provide us the clue

to uncover the mysterious function of human Daxx.
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modest cell death activity (Yang et al., 1997). This

region is also required for interactions with several

apoptotic proteins; for example, Pml, ETS1, and

DJ-1 (Li et al., 2000; Zhong et al., 2000; Junn et

al., 2005).  Daxx and Pml participate in a nuclear

pathway of apoptosis (Ishov et al., 1999; Zhong et

al., 2000). Daxx itself represses transcriptional

activation of ETS1 target genes including Bcl-2

(Li et al., 2000). Finally, interaction of Daxx with

DJ-1 inhibits ASK1 activity and cell death activity

(Junn et al., 2005). However, Daxx mutants

containing amino acids 501-625, which lies

Thai Journal of Genetics 2008, 1(1) : 63›68



Thai J. Genet. 2008, 1(1) : 63›68 Limjindaporn et al.64

immediately amino-terminal to the Fas-binding

domain of Daxx (a JNK activation domain)

contained most of the cell death activity (Yang

et al., 1997; Chang et al., 1998).

Yeast two hybrid is one of the tools to

identify interactions among proteins. It has three

critical components.  First, a plasmid expressing a

protein of interest fused to DNA binding domain

refers to bait.  When a bait plasmid is transformed

into yeast with a reporter gene, the bait protein

binds to a reporter gene promoter, but it cannot

activate transcription. Second, a cDNA prey

plasmid expressing cDNA encoded protein fused

to activation domain refers to prey.  When a prey

plasmid is placed into yeast containing a reporter

gene, the prey protein cannot activate transcription

because it does not have DNA binding domain to

bind to a reporter gene promoter.  Third, reporter

genes contain binding sites that are upstream

activation sequence for DNA binding domain

bindings. When the bait and prey plasmids are

expressed into yeast, the interaction will bring

DNA binding domain and activation domain into

close contact.  Then, the transcription factor is

constitutively activated and reporter genes are

expressed.

The first step in yeast two hybrid screening

is to express a protein of interest fused to DNA

binding protein such as LexA.  We utilized the in

vivo homologous recombination in yeast to insert

a JNK activation domain and a Fas-binding domain,

into the bait plasmid, namely pEG-NRT

(Limjindaporn et al., 2007). The expression of a

JNK activation domain and a Fas-binding domain

in yeast was demonstrated by Western blot analysis.

MATERIALS AND METHODS

PCR amplification
A Fas-binding domain of human Daxx (303

bps), a JNK activation domain (339 bps), and a

region between the a JNK activation domain and a

Fas-binding domain of human Daxx (282 bps)

flanked with recombination tags (RT) at the 5’ and

3’ ends, were amplified by PCR using pCDNA3.1

Hygro-Daxx (Limjindaporn and Netsawang, 2008)

as a DNA template. The primers used are listed in

Table 1. The PCR reactions were carried out in a

GeneAmp PCR System 9700 (Applied Biosystem)

started with 94°C for 5 minutes and followed by 30

cycles of denaturation at 94 °C for 30 seconds,

annealing at 60 °C for 60 seconds, extension at

72 °C for 1 minute and 20 seconds, and one cycle

of final extension at 72 °C for 7 minutes.

To screen the correct yeast clones containing

truncated Daxx genes by colony PCR, yeast

colonies were used as templates. LexA NRTf

and NRT ADHTr, whose sequences are located

within the yeast vector at the 5’ and 3’ ends of

inserts, were used as primers (Table 1). The PCR

reaction was carried out in a GeneAmp PCR System

9700 (Applied Biosystem) started with 96°C for

Table 1 Primers used in this study.

Names Sequences

Jnkf 5’ TTG ACT GTA TCG CCG CGC ATA GTG TCA CC 3’

Jnkr 5’CCG GAA TTA GCT TGG CTG CAG TTG CTT CTT CTC CTT C 3’

Fasf 5’ TTG ACT GTA TCG CCG CAA ACA GGA TCA GGG 3’

Fasr 5’ CCG GAA TTA GCT TGG CTG CAG ATC AGA GTC TGA GAG 3’

Jnk-fasf 5’ TTG ACT GTA TCG CCG GAG ATT GAA GCT TTG 3’

Jnk-fasr 5’ CCG GAA TTA GCT TGG CTG CAG TAT CTT TTT CCC ATT 3’

Lex A NRTf 5’ TCG TTT TAA AAC CTA AGA GTC 3’

NRT  ADHTr 5’ AGC TTC ACC ATT GAA GGG CTG 3’
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5 minutes and followed by 35 cycles of denaturation

at 94 °C for 30 seconds, annealing at 48 °C for 30

seconds, extension at 72 °C for 1 minutes, and one

cycle of final extension at 72 °C for 10 minutes.

In vivo DNA cloning and DNA sequencing
Yeast strain RFY231 (MATα his3,

trp1∆::hisG, ura3, 3LexAop-LEU2::leu2 MAL+)

(Finley and Brent, 1994) was transformed with

300 ng of linearized pEG-NRT and 100 ng of the

PCR product using the LiOAc method (Gyuris et

al., 1993).  The negative control was transformed

with the same method but no PCR product was

added.  After the heat shock step, yeast cells were

resuspended in 100 µL of sterile distilled water

and plated onto a Glu / –his plate. The plates were

incubated at 30°C for 4 days, and colonies were

transferred to the new plates.  Colony PCR was

conducted using the primers located in the pEG-

NRT to check whether the clones had the correct

inserts.  The DNA from the clones, which had the

correct inserts, was then subjected to DNA

sequencing.

Verification of protein expression by Western
blot analysis

Western blot analysis was performed by

growing the yeast strain RFY231, which contained

bait plasmid, in Glu/CM / -his broth to express a

LexA fusion protein.  The crude protein was

extracted from yeast culture by adding 20% SDS

and physically breaking with glass bead.  The

lysates were subjected to 12% SDS-PAGE gel and

subsequently blotted onto nitrocellulose membrane

using a semi-dry blotting apparatus.  Western blot

analysis was performed by using rabbit anti-LexA

monoclonal antibody as a primary antibody

followed by horseradish peroxidase (HRP)

conjugated swine anti-rabbit IgG secondary

antibody.  The signal of proteins was visualized by

ECL detection according to PIERCE

manufacturer’s protocol.

RESULTS

Homologous recombination in yeast was

performed to insert domains of human Daxx, for

example, a JNK activation domain and a Fas-

binding domain, into the bait plasmid, pEG-NRT,

which contains LexA, 5’recombination tag (RT)

and 3’RT (Limjindaporn et al., 2007). The domains

of Daxx flanking with 5’RT and 3’RT (Fig. 1)

were easily cloned into pEG-NRT, which also has

5’RT and 3’RT by homologous recombination

in yeast.  Colony PCRs were conducted to select

clones containing the correct inserts from a

Glu/–his plate. Three clones in lane 2, 3 and 4 of

Figure 2 contained the expected inserts of PCR

products, which are a JNK activation domain, a

region between a JNK activation domain and a

Fas-binding domain and a Fas-binding domain,

respectively.  Finally, to demonstrate that the yeast

clones actually expressed the expected fusion

proteins, Western blot analysis was performed by

using antibody to LexA. Undoubtedly, the expected

sizes of the truncated Daxx fusion proteins were

expressed (Fig. 3). Therefore, cloning of JNK

activation domain and Fas-binding domain of Daxx

by homologous recombination in yeast was

successful.

DISCUSSION

In vivo homologous recombination

functions of a host strain can insert a gene of

interest into plasmids without in vitro steps.  This

approach is well described in the yeast

Saccharomyces cerevisiae. A new DNA fragment

can be integrated into a plasmid in the cell as long

as both regions (20-40 amino acids) flanking the

gap are homologous to regions flanking a DNA

fragment targeted for integration. Crossing-overs

occur at the two homologous regions, resulting in

the insertion of the DNA fragment (Uetz et al.,

2000).
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Figure 2 Verification of positive yeast clones containing JNK activation domain and Fas-binding
domain of human Daxx by colony PCR. Lane 1, PCR product was from a yeast clone
containing a control vector that contained only LexA gene.  Three yeast clones in lane 2, 3 and
4 contained the expected inserts of PCR products. Sizes of the PCR fragments were compared
to that of HaeIII-digested öX174 DNA fragments (lane M) which served as a DNA marker.

Figure 1 PCR amplification of JNK activation domain and Fas-binding domain of human Daxx. Lanes
1, 2, and 3 are a JNK activation domain (339 bps), a region between a JNK activation domain
(282 bps) and a Fas-binding domain (303 bps), respectively. Sizes of the PCR fragments were
compared to that of HaeIII-digested öX174 DNA fragments (lane M) which served as a DNA
marker.
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Figure 3 Protein expression of JNK activation domain and Fas-binding domain of human Daxx in
yeast. Western blot analysis using anti-LexA antibody showed the LexA- a JNK activation
domain (lane 3), the LexA-a region between a JNK activation domain and a Fas-binding
domain (lane 4), and the LexA-Fas binding domain (lane 5), respectively.  Control in lane 1
is the lysates of yeast strain RFY 231 and lane 2 is the lysates of yeast strain RFY 231, which
contained only the LexA protein.

We utilized the in vivo homologous

recombination in yeast to insert a JNK activation

domain and a Fas-binding domain of human Daxx,

into the bait plasmid, pEG-NRT, which is a bait

plasmid in a yeast two-hybrid system. The

expression of a JNK activation domain and a Fas-

binding domain of human Daxx was further

demonstrated by Western blot analysis. These

clones will be used as bait strains to screen human

proteins interacting with Daxx, which may uncover

the unclear function of human Daxx via protein-

protein interaction between Daxx and known

human proteins.

ACKNOWLEDGEMENTS

This work was financially supported by

Thailand Research Fund, Siriraj Grant for Research

Development and Medical Education, and Siriraj

Chalearmprakiat fund to Thawornchai

Limjindaporn, by Siriraj Graduate Thesis

scholarship to Siwimon Sawaitbud and Sasiprapa

Khunchai, by Royal Golden Jubilee Ph.D. Program

to Janjuree Netsawang, and Wiyada Wongwiwat,

and by the Senior Research Scholar Program of

Thailand Research Fund to Prida Malasit and Pa-

thai Yenchitsomanus.

REFERENCES

Chang, H.Y., Nishitoh, H., Yang, X., Ichijo, H.

and Baltimore, D. 1998. Activation of

apoptosis signal-regulating kinase 1 (ASK1)

by the adapter protein Daxx. Science 281:

1860-1863.

Finley, R.L. and Brent, R. 1994. Interaction mating

reveals binary and ternary connections

between Drosophila cell cycle regulators. Proc

Natl Acad Sci USA 91: 12980-12984.

Gyuris, J., Golemis, E., Chertkov, H. and Brent, R.

1993. Cdi1, a human G1 and Sophase protein

phosphatase that associates with Cdks. Cell

75: 791-803.

Ishov, A.M., Sotnikov, A.G., Negorev, D.,



Thai J. Genet. 2008, 1(1) : 63›68 Limjindaporn et al.68

Vladimirova, O.V., Neff, N. Kamitani, T.,

Yeh, E.T., Strauss, J.F. and Mual, G.G. 1999.

PML is critical for ND10 formation and

recruits the PML-interacting protein Daxx to

this nuclear structure when modified by

SUMO-1. J Cell Biol 147: 221-234.

Junn, E., Taniguchi, H., Jeong, B.S., Zhao, X.,

Ichijo, H., Mouradian, M.M. 2005. Interaction

of DJ-1 with Daxx inhibits apoptosis signal-

regulating kinase 1 activity and cell death.

Proc Natl Acad Sci USA 102: 9691-9696.

Li, R., Pei, H., Watson, D.K. and Papas, T.S. 2000.

EAP1/Daxx interacts with ETS1 and represses

transcriptional activation of ETS1 target genes.

Oncogene 19: 745-753.

Limjindaporn, T. and Netsawang, J. 2008. Cloning

and expression of human apoptotic Daxx gene

in human kidney cells. Thai J Genet 1: 57-62.

Limjindaporn, T., Mairiang, D., Khunchai, S.

and Wongwiwat, W. 2007. A novel yeast

two hybrid vector, pEG-NRT, for protein

protein interaction studies. Siriraj Medical J

59 (Suppl 2): 175-177.

Uetz, P., Giot, L., Cagney, G., Mansfield, T.A.,

Judson, R.S., Knight, J.R., Lockshon, D.,

Narayan, V., Srinivasan, M., Pochart, P.,

Qureshi-Emili, A., Li, Y., Godwin, B.,

Conover, D., Kalbfleisch, T., Vijayadamodar,

G., Yang, M., Johnston, M., Fields, S.,

Rothberg, J.M. 2000. A comprehensive

analysis of protein-protein interactions in

Saccharomyces cerevisiae. Nature 403: 623-

627.

Yang, X., Khosravi-Far, R., Chang, H.Y. and

Baltimore, D. 1997. Daxx, a novel Fas-binding

protein that activates JNK and apoptosis. Cell

89: 1067-1076.

Zhong, S., Salomoni, P., Ronchetti, S., Guo, A.,

Ruggero, D. and Pandolfi, P.P. 2000.

Promyelocytic leukemia protein (PML) and

Daxx participate in a novel nuclear pathway

for apoptosis. J Exp Med 191: 631-640.


	ปก
	บรรณาธิการ
	สารบัญ
	สาส์นจากนายกสมาคมพันธุศาสตร์แห่งประเทศไทย
	สาส์นจากอดีตประธานชมรมพันธุศาสตร์
	สาส์นจากรรมการที่ปรึกษาสมาคมพันธุศาสตร์แห่งประเทศไทย
	การเรียนการสอนพันธุศาสตร์พื้นฐาน
	พันธุศาสตร์-ศาสตร์แห่งชีวิต
	ไวรัสไข้หวัดนก H5N1
	Molecular genetics of diabetes mellitus
	Induced mutation in rice (cv. RD 6) by tissue culture
	Genetic abnormality of sperm in smoker
	Development of microsatellite markers for Dendrobiumorchids
	Cloning and expression of human apoptotic Daxx genein human kidney cells
	Cloning of JNK activation domain and Fas-bindingdomain of human apoptotic Daxx gene by homologousrecombination in yeast

	คำแนะนำสำหรับผู้เขียน
	ใบสมัครสมาชิก


<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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




