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A Case of Schizophrenia with Chromosomal Microdeletion of 17p11.2
Containing a Myelin-Related Gene PMP22
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Abstract: We report a patient with schizophrenia who had a chromosomal deletion of 17p11.2 containing a myelin-
related gene PMP22 by using comparative genomic hybridization (CGH) array and quantitative PCR. Since genetic link-
age to 17p11, reduced expression of PMP22, and alterations in myelination have previously been reported, this report fur-

ther suggests an etiological role of PMP22 in schizophrenia.
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INTRODUCTION

Chromosomal aberrations found in patients with schizo-
phrenia have provided possibly important insights into the
molecular mechanism of the illness [1,2], although such ab-
errations are rare [3]. For example, 22q11 deletion syndrome
(22q11DS) is a well known risk factor for schizophrenia [4].
DISC1, which is one of promising candidate genes of
schizophrenia, was found as a disrupted gene by chromoso-
mal translocation [5,6]. In this context, we have been screen-
ing chromosomal abnormalities by using the array compara-
tive genomic hybridization (CGH) in 42 schizophrenia sub-
jects and found a patient who had a chromosomal microdele-
tion of 17p11.2 containing the myelin-related gene, PMP22.
PMP22 is causal to Charcot-Marie-Tooth neuropathy type 1
A (CMTI1A) [7] and hereditary neuropathy with liability to
pressure palsies (HNPP) [8]. Three copies of PMP22 (dupli-
cation) result in CMTI1A, while one copy (deletion) in
HNPP. Patients with CMT1A have reduced nerve conduc-
tion velocities [9]. HNPP is characterized by diverse sensory
or motor nerve palsies which are often precipitated by minor
trauma.

CASE REPORT
Case History

The proband was 32-year-old man who was the first child
of reportedly unrelated parents. He had a surgical operation
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for inguinal herniation when he was 2 months old. Accord-
ing to his mother, the development of his verbal communica-
tion was delayed. When he was 11 years old, he lost con-
sciousness for a few minutes with no apparent external event
inducing such loss of consciousness; however, no abnormal-
ity was detected with electroencephalography or the com-
puted tomography (CT) scan of the head immediately after
the loss of consciousness. The CT film is not available now
because the brain CT scan was carried out more than 20
years ago in another hospital. He entered ordinary elemen-
tary and junior high schools without receiving any special
education. Although he went on to enter a high school, he
dropped out at the age of 17 years. When he was 19 years
old, auditory hallucination and delusion of persecution de-
veloped. Six months later, he started antipsychotic treatment
at a psychiatric clinic. Then he was introduced to our hospi-
tal to control his psychotic symptoms and adverse effects
(tremor) induced by the antipsychotics with a clinical diag-
nosis of schizophrenia and mental retardation. Finally, his
psychiatric symptoms and tremor were controlled by 100mg
floropipamide, 2mg trihexyphenidyl, and 1mg biperiden. He
had never showed motor paralysis or sensory disturbance.
His intelligence quotient (IQ) was 42 by the Wechsler adult
intelligence scale-revised (WAIS-R) [10] at the age of 29
years. Laboratory tests for blood and urine did not show any
abnormality. His final diagnoses were schizophrenia and
mental retardation, according to the structured interview of
DSM-1V [11,12].
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This study was approved by the ethics committee of the
National Center of Neurology and Psychiatry, Tokyo, Japan.
Written informed consent was obtained from the proband
and his parents to perform chromosomal examination, and
publish this case report.

Family History

His father was a professor of a university and his mother
was a housewife with normal social function. Structural in-
terview by Mini-International Neuropsychiatric Interview
[13,14] did not indicate any present or past psychiatric diag-
nosis in his parents. The proband had a younger sister who
had no current or past history of psychiatric illness according
to the parents.

Array CGH Findings

The proband participated in our ongoing screening of
chromosomal abnormalities in a series of patients with
schizophrenia. Chromosomal abnormalities were assessed
with the array CGH method developed by Miyake ef al. [15]
using a newly developed 4.2K microarray with 4,235
FISHed BAC clones. A typical 1.4-Mb microdeletion at
17p11.2, containing PMP22, was identified. The deletion
was also confirmed by fluorescence in situ hybridization
(FISH) analysis (Fig. 1).

Quantitative PCR for Copy Number Variation

We examined copy number of PMP22 for the proband
and his parents by the quantitative PCR of genomic DNA.
TaqMan probes were chosen, and delta-delta Ct method was
applied, according to a previous study [16]. Quantitative
PCR was done with the ABI prism 7900 (Applied Biosys-
tems, Foster city, CA, USA). A Delta-delta Ct value around
0.5 indicates that the copy number of the gene is one and the
value around 1 means two copies. The delta-delta Ct values
of the proband, his father, and his mother were 0.65, 0.50,
and 1.06, respectively, suggesting that the microdeletion of
the proband was transmitted from his father.

Neurological Assessment

A clinical neurologist assessed neurological symptoms of
the proband. However, no symptom of HNPP was apparent
including abnormality of deep tendon reflex. A nerve con-
duction study was carried out for the proband; however, the
result was within normal limit except for the distal motor
latency of right tibial nerve. He does not show pes cavus or
hammer toes. These findings are incongruent with the phe-
notype of PMP22 deletion described by Mouton et al. [17].
His father did not report any neurological symptoms, either,
although a nerve conduction study was not carried out for
him.

DISCUSSION

We report a case of schizophrenia who had a microdele-
tion of chromosome 17pll1.2 containing a myelin-related
gene, PMP22. To our knowledge, this is the first report of
such a case. Chromosomal microdeletion was confirmed by
FISH and RT-PCR in addition to the initial array CGH
method. Thus it is unlikely that the detected deletion was an
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artifact, although the case we report here was asymptomatic
with respect to HNPP and had no clear family history of
HNPP. Mouton et al. [17] investigated 99 individuals with
the 17p11.2 deletion in 22 families and found that fourteen
individuals showed no symptom. Thus asymptomatic indi-
viduals like our case seem to be not rare.

It is possible that coexistence of schizophrenia and the
deletion of 17p11.2 in the proband may have occurred by
simple coincidence. The absence of psychiatric history in the
proband’s father, who had the same deletion, further sup-
ports such a possibility. However, it is also possible that in-
complete penetrance of the genetic effect of the deletion may
explain the discrepancy in psychiatric condition between the
proband and his father. Indeed, several lines of evidence in
addition to our case have suggested that PMP22 may play a
role in the pathogenesis of schizophrenia. Dracheva et al.
[18] reported that mRNA of PMP22 was reduced in the hip-
pocampus and anterior cingulate cortex in post mortem
brains of schizophrenia. PMP22 is highly expressed and
plays a critical role in functions of oligodendrocytes, which
accords with previous studies indicating the oligodendrocyte
dysfunction in schizophrenia [19,20,21]. Decreased number
of perineuronal oligodendrocytes was reported in the pre-
frontal cortex of patients with schizophrenia [22]. Transgenic
mice which have oligodendrocyte dysfunction have in-
creased levels of dopamine receptors and transporters [23].
Then defects in white matter can cause hyper-dopaminergic
symptoms (e.g. delusion and hallucination). Reduced frac-
tion anisotropy in white matter of patients with schizophre-
nia by a diffusion tensor imaging study [24] may due to oli-
godendrocyte dysfunction. Oligodendrocytes produce tro-
phic factors such as brain derived neurotrophic factor
(BDNF) [25] and neuregulins (NRGs) [26]. BDNF and
NRGT1 are believed in playing an important role in the etiol-
ogy of schizophrenia. PMP22 dysfunction may decrease the
function of BDNF [27] and NRG1 [28]. Finally, some ge-
nome wide linkage studies provide evidence for linkage to
17p11.2-q25.1 in schizophrenic pedigrees [29,30,31]. To
further elucidate the possible role of PMP22 in schizophre-
nia, molecular genetic studies and psychiatric examination
on individuals with CMT1A and HNPP are warranted.

CONCLUSIONS

In conclusion, we found a patient with schizophrenia who
had a chromosomal microdeletion of 17pl1.2 containing
PMP22, a gene critical to oligodendrocyte functions. Since
reduced expression of PMP22, alterations in oligodendrocyte
functions, and genetic linkage to 17p11 have previously been
reported, our case further supports an etiological role of
PMP22 in schizophrenia.
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Fig. (1). (A) Microarray CGH analysis showing deletions at CMT1A/HNPP locus. (B) Schematic presentation of BAC clones delineating the
CMT1A/HNPP deletion in the patient. Open circle: BAC clone deleted in the patient, closed circle: BAC clone not deleted in the patient.
Closed square: low copy repeat which may have mediated genomic rearrangements. A common 1.4-Mb deletion of HNPP occurs between
proximal CMT1A-REP and distal CMT1A-REP. (C,D) BAC FISH analysis in the proband. Arrows show intact signals in 17p11.2 region.
Arrow heads show the loss of signal in 17p11.2 region. Clone positions are indicated in Fig. (1B).




4 The Open Psychiatry Journal, 2008, Volume 2

REFERENCES

[10]

[11]

[12]

[13]

[14]

[15]

Maclntyre DJ, Blackwood DH, Porteous DJ, Pickard BS, Muri WIJ.
Chromosomal abnormalities and mental illness. Mol Psychiatry
2003; 8: 275-87.

Bassett AS, Chow EW, Weksberg R. Chromosomal abnormalities
and schizophrenia. Am J Med Genet 2000; 97: 45-51.

Kunugi H, Lee KB, Nanko S. Cytogenetic findings in 250 schizo-
phrenics: evidence confirming an excess of the X chromosome
aneuploidies and pericentric inversion of chromosome 9. Schizophr
Res 1999; 40: 43-7.

Millar JK, Wilson-Annan JC, Anderson S, ef al. Disruption of two
novel genes by a translocation co-segregating with schizophrenia.
Hum Mol Genet 2000; 9: 1415-23.

Murphy KC, Own MJ. The behavioural phenotype in velo-cardio-
facial-syndrome. Am J Hum Genet 1997; 61: AS.

Blackwood DH, Fordyce A, Walker MT, St Clair DM, Porteous
DJ, Muir WIJ. Schizophrenia and affective disorders--cosegregation
with a translocation at chromosome 1q42 that directly disrupts
brain-expressed genes: clinical and P300 findings in a family. Am J
Hum Genet 2001; 69: 428-33.

Lupski JR, de Oca-Luna RM, Slaugenhaupt S, et al. DNA duplica-
tion associated with Charcot-Marie-Tooth disease type 1A. Cell
1991; 66: 219-232.

Chance PF, Alderson MK, Leppig KA, et al. DNA deletion associ-
ated with hereditary neuropathy with liability to pressure palsies.
Cell 1993; 72: 143-51.

Choi BO, Kim J, Lee KL, Yu JS, Hwang JH, Chung KW. Rapid
diagnosis of CMT1A duplications and HNPP deletions by multi-
plex microsatellite PCR. Mol Cells 2007; 23: 39-48.

Wechsler D, translated into Japanese by Shinagawa F, Kobayashi
S, Fujita K, Maegawa H Wechsler Adult Intelligence Scale-
Revised Japanese version.; SACCESS BELL Co. Ltd., 1990
American Psychiatric Association. translated into Japanese by
Takahashi S, Ohno Y, Someya T. In Diagnostic and Statistical
Manual of Mental Disorders 4th Ed. Japanese version.; Tokyo:
Igaku-Shoin Ltd., 1996.

First MB, Spitzer RL, Gibbon M, Williams JBW, translated into
Japanese by Kitamura T, Okano T. Structured Clinical Interview
for DSM-IV Axis I Disorders (SCID). Japanese version.; Tokyo:
NIPPON HYORONSHA Co. Ltd., 2003.

Otsubo T, Tanaka K, Koda R, ef al. Reliability and validity of
Japanese version of the Mini-International Neuropsychiatric Inter-
view. Psychiatry Clin Neurosci 2005; 59: 517-526.

Sheehan DV, Lecrubier Y, Sheehan KH, et al. The Mini-
International Neuropsychiatric Interview (M.IN.L): the develop-
ment and validation of a structured diagnostic psychiatric interview
for DSM-IV and ICD-10. J Clin Psychiatry 1998; 59(Suppl 20):
22-57.

Miyake N, Shimokawa O, Harada N, et al. BAC array CGH reveals
genomic aberrations in idiopathic mental retardation. Am J Med
Genet A 2006; 140: 205-11.

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Ozeki et al.

Aarskog NK, Vedeler CA. Real-time quantitative polymerase chain
reaction. A new method that detects both the peripheral myelin pro-
tein 22 duplication in Charcot-Marie-Tooth type 1A disease and the
peripheral myelin protein 22 deletion in hereditary neuropathy with
liability to pressure palsies. Hum Genet 2000; 107: 494-8.

Mouton P, Tardieu S, Gouider R, et al. Spectrum of clinical and
electrophysiologic features in HNPP patients with the 17p11.2 de-
letion. Neurology 1999; 52: 1440-46.

Dracheva S, Davis KL, Chin B, Woo DA, Schmeidler JH, Aroutu-
nian V. Myelin-associated mRNA and protein expression deficits
in the anterior cingulate cortex and hippocampus in elderly schizo-
phrenia patients. Neurobiol Dis 2006; 21: 531-40.

Haroutunian V, Katsel P, Dracheva S, Stewart DG, Davis KL.
Variations in oligodendrocyte-related gene expression across mul-
tiple cortical regions: implications for the pathophysiology of
schizophrenia. Int J Neuropsychopharmacol 2007; 10: 565-73.
Davis KL, Stewart DG, Friedman JI, ef a/. White matter changes in
schizophrenia: evidence for myelin-related dysfunction. Arch Gen
Psychiatry 2003; 60: 443-56.

Hakak Y, Walker JR, Li C, ef al. Genome-wide expression analysis
reveals dysregulation of myelination-related genes in chronic
schizophrenia. Proc Natl Acad Sci USA 2001; 98: 4746-51.
Vostrikov VM, Uranova NA, Orlovskaya DD. Deficit of perineu-
ronal oligodendrocytes in the prefrontal cortex in schizophrenia and
mood disorders. Schizophr Res 2007; 94: 273-80.

Roy K, Murtie JC, El-Khodor BF, ef al. Loss of erbB signaling in
oligodendrocytes alters myelin and dopaminergic function, a poten-
tial mechanism for neuropsychiatric disorders. Proc Natl Acad Sci
USA 2007; 104: 8131-6.

Shergill SS, Kanaan RA, Chitnis XA, et al. A diffusion tensor
imaging study of fasciculi in schizophrenia. Am J Psychiatry 2007,
164: 467-73.

Dougherty KD, Dreyfus CF, Black IB. Brain-derived neurotrophic
factor in astrocytes, oligodendrocytes, and microglia/macrophages
after spinal cord injury. Neurobiol Dis 2000; 7: 574-85.

Deadwyler GD, Pouly S, Antel JP, Devries GH. Neuregulins and
erbB receptor expression in adult human oligodendrocytes. Glia
2000; 32: 304-12.

Hashimoto T, Lewis DA. BDNF Val66Met polymorphism and
GAD67 mRNA expression in the prefrontal cortex of subjects with
schizophrenia. Am J Psychiatry 2006; 163: 534-7.

Stefansson H, Sigurdsson E, Steinthorsdottir V, et al. Neuregulin 1
and susceptibility to schizophrenia. Am J Hum Genet 2002; 71:
877-92.

Bulayeva KB, Glatt SJ, Bulayev OA, Pavlova TA, Tsuang MT.
Genome-wide linkage scan of schizophrenia: a cross-isolate study.
Genomics 2007; 89: 167-77.

Bulayeva KB, Leal SM, Pavlova TA, ef al. Mapping genes of com-
plex psychiatric diseases in Daghestan genetic isolates. Am J Med
Genet B Neuropsychiatr Genet 2005; 132: 76-84.

Williams NM, Norton N, Williams H, ef al. A systematic ge-
nomewide linkage study in 353 sib pairs with schizophrenia. Am J
Hum Genet 2003; 73: 1355-67.

Received: January 4, 2008

Revised: January 16, 2008

Accepted: January 22, 2008




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /LeaveColorUnchanged
  /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


