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Short Communication

HveC (nectin-1) is expressed at high levels in sensory
neurons, but not in motor neurons, of the rat
peripheral nervous system

Marina Mata, Mindi Zhang, XiaoPing Hu, and David J Fink

Departments of Neurology, Molecular Genetics and Biochemistry, University of Pittsburgh; and GRECC, VA Pittsburgh
Healthcare System, Pittsburgh, Pennsylvania, USA

The entry of herpes simplex virus (HSV)-1 into cells is a complex process medi-
ated in part by the binding of the HSV glycoprotein D (gD) to a speci�c cellular
receptor identi�ed as HveC, or nectin-1. We examined the distribution of HveC
in sensory and motor neurons of the peripheral nervous system (PNS) by im-
munocytochemistry. HveC is expressed at high levels in sensory neurons of
dorsal root ganglion and their peripheral axons, at lower levels in motor neu-
rons of spinal cord, and without detectable expression in motor nerve terminals
at the neuromuscular junction. These results have implications regarding the
tropism of HSV to speci�c neuronal populations, and for the construction of
HSV-based vectors for the peripheral nervous system. Journal of NeuroVirology
(2001) 7, 476–480.
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The entry of herpes simplex virus into mammalian
cells requires the participation of several viral enve-
lope glycoproteins. The initial attachmentof the virus
to cell surface heparan sulfate proteoglycans is me-
diated by the glycoprotein C (gC) and/or gB (Herold
et al, 1994; Herold et al, 1991). Viral penetration re-
quires the fusion of the virion envelope with the cell
plasma membrane, a process mediated by the viral
glycoproteins gC, gB, and gH-gL acting in concert on
cell surface receptors (Handler et al, 1996a; Handler
et al, 1996b). Targeting of HSV to cells is achieved
by several cell membrane proteins, originally identi-
�ed as HSV entry (Hve) mediators. HveA, a member
of the tumor necrosis factor receptor family, is the
principal receptor responsible for entry of HSV into
human lymphoid cells but not into other cell types
(Montgomery et al, 1996). HveB, also known as the
poliovirus receptor-related protein 2 (PRR2), medi-
ates the entry of HSV-2, pseudorabies virus, and the
HSV-1 mutants rid1, rid2, and ANG, but does not me-
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diate the entry of wild-type HSV-1 into cells (Shukla
et al, 1999). Neither HveA nor HveB ful�ll the re-
quirements for a coreceptor that can mediate the en-
try of HSV-1 into epithelial cells at the initial site of
infection and into neurons for the establishment of
latent infection.

The principal entry mediator of HSV-1 has been
identi�ed as HveC (Geraghty et al, 1998), a-518
amino acid type I membrane glycoprotein that is
widely expressed in cells of epithelial and neuronal
origin, and is nearly identical in sequence to nectin-1
(Shukla et al, 2000). The extracellular portion con-
sists of three immunoglobulin-like domains (V-C2-
C2, from the N-terminal to the membrane proximal
domain) that contain seven potential glycosylation
sites (Lopez et al, 1995). This family of proteins with
similar structure, which in addition to HveB, HveC,
and HveD include the poliovirus receptor (PVR or
CD155), function in development as homophilic cell
adhesion molecules. The intracellular carboxy ter-
minal of HveC interacts with the PDZ domain of
afadin, an f-actin binding protein, linking the extra-
cellular action to the actin cytoskeleton (Takahashi
et al, 1999). Because our experiments were carried
out to investigate the role of this molecule in herpes
entry, we have used the term HveC in this communi-
cation. HveC mRNA has been detected in a number of
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Figure 1 Western blot of rat brain protein. 20 ¹g of mouse (left)
and rat (right) cortexwas homogenizedin lysis buffer, separated on
a 4–15% SDS gel, transferred to a membrane, incubated with the
anti-HveC antibody 1:1000 at 4±C overnight and then with a goat
anti-rabbit IgG-HRP conjugate (1:10,000, BioRad) for 1 h. The im-
munoreactive band was detected by chemiluminescence (Super-
Signal A, Pierce) with a 1-min exposure to X-ray �lm, and the re-
sulting image digitized. Only a single major immunoreactive band
was found, and was identical in the mouse and rat.

human cell lines including NT2 teratocarcinoma,
SH-SY5Y, and the IMR-5 neuroblastoma, as well
as primary cell cultures of �broblast and skin ker-
atinocytes (Geraghty et al, 1998). HveC is recog-
nized by HSV gD independent of N-linked glycosy-
lation, in a process that appears to involve one or
two molecules of gD for each molecule of HveC. The
sequences of gD involved in this interaction have
been identi�ed, and are conserved among all the

Figure 2 Immunostaining of DRG with anti-HveC demonstrates a high level of immunoreactivity in the sensory neuron cell bodies (black
arrows, A). The nuclei are unstained. A control section, immunostained in a similar manner but with omission of the primary antibody
shows no immunoreactivity in sensory neurons (black arrows, B). Immunostaining of ventral spinal cord with anti-HveC demonstrates
only very faint immunoreactivity in motor neuron perikaryon (black arrows, C). A control spinal cord is shown in D.

alpha herpesviruses (Krummenacher et al, 1998,
1999, 2000).

In wild-type infection, HSV is spread by epithelial
contact, and progeny virions are taken up by sensory
neurons innervating the area of the primary infection.
In studies aimed at developing HSV-based vectors for
therapeutic applications for the nervous system, we
found that uptake of nonreplicating HSV recombi-
nants into motor neurons from peripheral inoculation
is substantially less than that into sensory neurons.
This mimics the natural distribution of infection by
wild-type virus. Although that distribution might re-
sult directly form the portal of entry, it prompted us
to examine the distribution of HveC in the peripheral
nervous system of mature rats.

The studies were performed with a polyclonal
antibody (R154) raised against human HveC
(Krummenacher et al, 2000) (a gift of Dr Gary
Cohen) that has been previously characterized
(Krummenacher et al, 1998, 2000). Mouse nectin has
been cloned and is very similar to the human form
(Shukla et al, 2000), but the rat isoform has not yet
been cloned. Therefore, the speci�city of antibody
R154 for rat HveC was con�rmed by comparing
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Western blot of proteins from rat and mouse cortex,
which demonstrated a single major immunoreactive
band with an apparent MW of 67–70 kD, similar in
size to the glycosylated human protein (Cocchi et al,
1998), that was identical in mouse and rat brain
(Figure 1).

To examine the distribution of HveC in the rat pe-
ripheral nervous system, we performed an immuno-
cytochemical study. Male Sprague–Dawley rats were
perfused with saline followed by 10% formalin, and
DRG and spinal cord removed, post�xed, and embed-
ded in paraf�n. Then, 4-¹m sections were immuno-
stained with the primary antibody (1:1000) followed
by a biotinylated anti-rabbit IgG (1:200, Vector) and
developed with diaminobenzidine (Vector Elite Kit,
Vector laboratories). High levels of HveC immunore-
activity was found in neurons of the DRG (Figure 2),
while less immunostaining was seen in motor
neurons of the ventral horn of spinal cord (Figure 2).

The distribution HveC in sensory nerve terminals
was examined in the footpads and digits. Fresh tis-
sues were removed, �xed in 10% phosphate-buffered
formalin at 4±C overnight, and post�xed in 30% su-
crose at 4±C for 2 days. 30-¹m sections were washed

Figure 3 A sensory nerve branch in the foot, cut in cross section (white arrows) is shown immunostained for HveC, the axonal marker
TUJ-1, and in a fused image. The extensive overlap of HveC and TUJ-1 in the nerve �bers is apparent. Sections of digits and footpad from
the rat stained with antibodies against HveC and TUJ-1 (fusion image) shows extensive overlap of the two antigens (arrowheads, A–D). A
and B show digits, cut in cross section; the extensive staining of epithelial cells with the HveC antibody outlines the digit, and the nerve
�bers are seen within. C and D show footpads cut in cross section, with the dense plexus of nerve �bers characterized by the double
immunostaining seen in this fused image. HveC immunoreactivity alone is also seen in a distribution consistent with epithelial cells and
fat cells which express relatively high levels of the protein.

with PBS blocked with 5% NHS in PBS-T for
30 minutes, then incubated with primary antibod-
ies, anti-TuJ1 mouse monoclonal (1:250, Promega)
and the anti-HveC rabbit polyclonal (1:1000), at 4±C
overnight. After washing with PBS, the sections
were incubated with anti-rabbit IgG conjugated to
Cy2 (1:6000, Jackson Laboratories) and anti-mouse
IgG conjugated to Cy3 (1:4000, Sigma) for 1 h at
room temperature and following washing with PBS
the mounted sections were examined with epi�uo-
rescence microscopy. HveC colocalized extensively
with the axonal marker TUJ-1 in sensory nerves
(Figure 3, left panels) and in the terminal branches
in the subcutaneous tissue (Figure 3, A–D). HveC im-
munoreactivity alone is also seen in a distribution
consistent with epithelial cells and fat cells that ex-
press relatively high levels of the protein.

To examine the distribution of HveC in motor nerve
terminals, we studied the diaphragm, because the
neuromuscular junctions are easily identi�able along
the midportion of that muscle. The fresh diaphragm
was removed, frozen in OCT at 90±C, and 10-¹m
sections washed with PBS, blocked with 5% NHS in
PBS-T for 30 minutes, and then incubated with the
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Figure 4 A motor endplate from the diaphragm, identi�ed by bungarotoxin binding (top), shows no immunostaining with HveC (left
panels). Motor nerve terminals present in this region can be identi�ed with the antibody TUJ-1 (right panels) and overlap at their terminal
portion with the motor endplate (fusion, right).

primary antibody (TUJ-1 mouse monoclonal or anti
HveC rat polyclonal) at 4±C overnight. After wash-
ing with PBS the bound antibody was localized with
the same anti-mouse IgG conjugated to Cy2 (1:4000,
Jackson Laboratories) that had been used in the stud-
ies of skin. No immunostaining of nerve �bers was
detected (Figure 4). To con�rm that the terminal mo-
tor branches innervating the neuromuscular junction
had been included, the sections were also incubated
with �uorescently labeled ®-bungarotoxin-TR (1:600,
Molecular Probes) for 2 h at room temperature. As
shown in Figure 4, the overlap of TUJ-1 with bungaro-
toxin binding con�rms the localization of the motor
nerve twigs, but no immunostaining against HveC is
seen in these sections.

These studies demonstrate that the HSV entry me-
diator HveC is expressed to high levels in sensory
neurons, where it is naturally transported from the

References

Cocchi F, Menotti L, Mirandola P, Lopez M, Campadelli-
Fiume G (1998). The ectodomain of a novel member of
the immunoglobulin subfamily related to the poliovirus
receptor has the attributes of a bona �de receptor for

terminal regions of axons of those cells. In contrast,
motor neurons in spinal cord express low levels of
HveC, and no detectable protein is found in the nerve
terminals at the neuromuscular junction. Because
HveC plays an important role in mediating the en-
try of HSV into cells, this data may shed some light
on the tropism of HSV for sensory as opposed to mo-
tor neurons, and has important implications for the
design of gene transfer vectors based on HSV.

Acknowledgements

This work was supported by grants from the ALS As-
sociation (DJF), the Families of SMA (DJF), the De-
partment of Veterans Affairs (MM and DJF), and the
NIH (DJF). We thank Dr Gary Cohen for generously
providing the antibody to nectin.

herpes simplex virus types 1 and 2 in human cells. J
Virol 72(12): 9992–10002.

Geraghty RJ, Krummenacher C, Cohen GH, Eisenberg RJ,
Spear PG (1998). Entry of alphaherpesviruses mediated



HveC in the nervous system

480 M Mata et al

by poliovirus receptor-related protein 1 and poliovirus
receptor. Science 280: 1618–1620.

Handler CG, Cohen GH, Eisenberg RJ (1996a). Cross-linking
of glycoprotein oligomers during herpes simplex virus
type 1 entry. J Virol 70(9): 6076–6082.

Handler CG, Eisenberg RJ, Cohen GH (1996b). Oligomeric
structure of glycoproteins in herpes simplex virus
type 1. J Virol 70(9): 6067–6070.

Herold BC, Visalli RJ, Susmarski N, Brandt CR, Spear
PG (1994). Glycoprotein C-independent binding of her-
pes simplex virus to cells requires cell surface hep-
aran sulphate and glycoprotein B. J Gen Virol 75: 1211–
1222.

Herold BC, WuDunn D, Soltys N, Spear PG (1991). Glyco-
protein C of herpes simplex virus type 1 plays a principal
role in the adsorption of virus to cells and in infectivity.
J Virol 65(3): 1090–1098.

Krummenacher C, Baribaud I, Ponce De Leon M, Whitbeck
JC, Lou H, Cohen GH, Eisenberg RJ (2000). Localiza-
tion of a binding site for herpes simplex virus glyco-
protein D on herpesvirus entry mediator C by using
antireceptor monoclonal antibodies. J Virol 74(23):
10863–10872.

Krummenacher C, Nicola, AV, Whitbeck JC, Lou H, Hou
W, Lambris JD, Geraghty RJ, Spear PG, Cohen GH,
Eisenberg RJ (1998). Herpes simplex virus glycoprotein
D can bind to poliovirus receptor-related protein 1 or
herpesvirus entry mediator, two structurally unrelated
mediators of virus entry. J Virol 72: 7064–7074.

Krummenacher C, Rux AH, Whitbeck JC, Ponce-de-Leon
M, Lou H, Baribaud I, Hou W, Zou C, Geraghty RJ,

Spear PG, Eisenberg RJ, Cohen GH (1999). The �rst
immunoglobulin-like domain of HveC is suf�cient to
bind herpes simplex virus gD with full af�nity, while the
third domain is involved in oligomerization of HveC. J
Virol 73(10): 8127–8137.

Lopez M, Eberle F, Mattei MG, Gabert J, Birg F, Bardin F,
Maroc C, Dubreuil P (1995). Complementary DNA char-
acterization and chromosomal localization of a human
gene related to the poliovirus receptor-encoding gene.
Gene 155(2): 261–265.

Montgomery RI, Warner MS, Lum BJ, Spear PG (1996). Her-
pes simplex virus-1 entry into cells mediated by a novel
member of the TNF/NGF receptor family. Cell 87(3):
427–436.

Shukla D, Dal Canto MC, Rowe CL, Spear PG (2000).
Striking similarity of murine nectin-1alpha to human
nectin-1alpha (HveC) in sequence and activity as a gly-
coprotein D receptor for alphaherpesvirus entry. J Virol
74(24): 11773–11781.

Shukla D, Rowe CL, Dong Y, Racaniello VR, Spear PG
(1999). The murine homolog (Mph) of human her-
pesvirus entry protein B (HveB) mediates entry of pseu-
dorabies virus but not herpes simplex virus types 1 and
2. J Virol 73(5): 4493–4497.

Takahashi K, Nakanishi H, Miyahara M, Mandai K,
Satoh K, Satoh A, Nishioka H, Aoki J, Nomoto
A, Mizoguchi A, Takai Y (1999). Nectin/PRR: An
immunoglobulin-like cell adhesion molecule recruited
to cadherin-based adherens junctions through interac-
tion with Afadin, a PDZ domain-containing protein. J
Cell Biol 145(3): 539–549.



<<
  /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


