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Proteasome Modulator 9 SNPs are linked to
hypertension in type 2 diabetes families
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Abstract

Background: Chromosome 12q24 was recently associated with hypertension. Proteasome Modulator 9 (PSMD9)
lies in the 12q24 locus and is in linkage with MODY3, type 2 diabetes (T2D), microvascular and macrovascular
pathology, carpal tunnel syndrome, and hypercholesterolemia in Italian families.

Aims: Our goal was to determine whether PSMD9 is linked to elevated blood pressure/hypertension in T2D
families.

Methods: We characterized the Italian T2D families’ members for presence and/or absence of elevated blood
pressure (≥ 130/80) and/or hypertension. The phenotypes were described as unknown in all cases in which the
diagnosis was either unclear or the data were not available for the subject studied. We tested in the 200 Italians
families for the presence of the linkage of the PSMD9 T2D risk single nucleotide polymorphisms (SNPs) IVS3+nt460
A > G, IVS3+nt437 T > C and E197G A > G with elevated blood pressure/hypertension. The non-parametric linkage
analysis was performed for this qualitative phenotype by using the Merlin software; the Lod score and
correspondent P-value were calculated. Parametric linkage analysis was also performed. For the significant linkage
score, 1000 replicates were run to calculate the empirical P-value.

Results: The PSMD9 gene SNPs studied are in linkage with elevated blood pressure/hypertension in our Italian
families.

Conclusions: We conclude that the PSMD9 gene and/or any variant in linkage disequilibrium with the SNPs
studied contribute to the linkage to hypertension within our family dataset. This is the first report of PSMD9 linkage
to hypertension within the 12q24 locus.

Introduction
A recent study has shown that changes in retinal vascular
caliber are linked to the chromosome 12q24 locus in a
large Caucasian population [1]. Microcirculation is impor-
tant in determination of hypertension [1] and retinal vascu-
lar changes reflect early microvascular disease and predict
cardiovascular events. In two independent samples, the
locus 12q24 was also associated with coronary heart dis-
ease and hypertension [1]. Thus, the chromosome 12q24
locus carries at least a gene contributing to hypertension.
In this locus lies Proteasome Modulator 9 (PSMD9), a
coactivator of insulin gene transcription, which is highly

expressed in pancreatic islets [2]. PSMD9 is a ubiquitous
protein; therefore its biological role may be broad. PSMD9
overexpression cause beta-cell dysfunction and contribute
to type 2 diabetes (T2D) [2]. We reported that PSMD9
may rarely cause T2D by unique mutations [3]. We identi-
fied a significant linkage of the PSMD9 A/T/G haplotype
to late-onset T2D, with the strongest evidence under the
recessive model [4], and to MODY3 under the additive
model [5] in Italians. The contribution of intronic variants
to complex disorders is an accepted concept. We recently
reported a linkage of the PSMD9 T2D risk single nucleo-
tide polymorphisms (SNPs) with T2D-nephropathy [6],
T2D-neuropathy [7], retinopathy [8], carpal tunnel syn-
drome [9], hypercholesterolemia [10], and macrovascular
pathology [11]. Given the reported linkage data of PSMD9
within the locus 12q24, and the evidence of linkage with
microcirculation within the same locus [1], PSMD9 is a
candidate gene for hypertension. Further, as PSMD9 is
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linked to T2D, it should be screened to identify any inheri-
tance contributing factors to the T2D-associated pheno-
types, of which hypertension is a major player.
In the present study, we aimed at testing the PSMD9

IVS3+nt460, IVS3+nt437, E197G T2D risk SNPs for
linkage with elevated blood pressure and/or hyperten-
sion in our 200 Italian T2D families.

Methods
Ethical Statement
the subjects were all recruited from center Italy follow-
ing the Helsinki declaration guidelines. Subjects gave
written informed consent. The Penn State College of
Medicine Ethical Committee approved the study.

Families
We recruited 200 Italian T2D affected siblings and
extended families, including also unaffected members.
The families originate from the center of Italy. The
members are at least three generations Italians. Identi-
cal twins were excluded. These T2D families have been
helpful in the whole or as unrelated T2D cases in iden-
tifying or excluding diabetes risk genes and/or variants
in previous studies [12-24]. We characterized the Ita-
lian families for presence/absence of elevated blood
pressure/hypertension [presence is considered by blood
pressure ≥ 130/80 mmHg in drug-naïve patients or by
use of anti-hypertensive medication(s)]. Phenotype is
described as unknown if diagnosis is unclear or data
are lacking. Most subjects with T2D have elevated
blood pressure and few subjects without T2D have ele-
vated blood pressure. The total of the subjects avail-
able for the analysis including the ungenotyped parents
is 928 (443 founders, 485 non-founders; 467 females,
461 males) with an average family members of 4.62.
The diagnostics of hypertension is present in 373 gen-
otyped individuals, with a prevalence of 94.6%.

Sequencing
Via PCR, we amplified the IVS3 PSMD9 region contain-
ing the +nt460 A > G and +nt437 C > T SNPs and the
exon 5 coding region containing the E197G A > G SNP
with specific primers in the affected and unaffected
family members. We directly sequenced the PCR pro-
ducts, status post-purification via EXOSAP-IT, on an
automated ABI 3730 Sequencer.

Statistical Analysis
We tested in the 200 Italian families for linkage of the
PSMD9 SNPs with elevated blood pressure/hyperten-
sion. Both non-parametric and parametric linkage analy-
sis for the qualitative phenotype were performed for the
three SNPs via Merlin software [25]. Allele frequencies
were calculated from the data [25]. Merlin analysed all

genetically informative families (n = 129; total subjects =
596) within this dataset, depending on the presence of
both genotypes and hypertension phenotype in families
whose structure, given the data, was amenable to the
linkage tests. The families analysed by Merlin are repre-
sentative of the population. We previously reported that
the PSMD9 SNPs IVS3+nt460, IVS3+nt437, E197G are
in strong linkage disequilibrium (LD) [3]. The following
parameters were used for the parametric linkage analysis
based on the SNPs-cluster, thus eliminating the LD
inflation of the linkage signal: disease allele frequency
0.25, dominant model with penetrance for homozygous
non-risk allele 0.31 (equal to the prevalence of hyperten-
sion in the Italian population), for heterozygous risk
allele 1.00, for homozygous risk allele 1.00; recessive
model with penetrance for homozygous non-risk allele
0.31, for heterozygous risk allele 0.31, for homozygous
risk allele 1.00; additive model with penetrance for
homozygous non-risk allele 0.31, for heterozygous risk
allele 0.45 and for homozygous risk allele 0.90. All
results are reported as LOD scores calculated by Merlin.
For each test performed, to exclude the presence of any

false positive in our results, we calculated how many
times similar P-values were expected by chance in 1,000
replicates of simulations by using the gene dropping
method: this analysis replaces real data with simulated
data, while maintaining the pedigree structure, allele fre-
quencies and recombination fraction. These datasets are
generated under the null hypothesis of no linkage.

Results
The results of the non-parametric and parametric linkage
analysis performed for the qualitative phenotype hyper-
tension are reported in table 1. Both analytical methods
have reported significant results with the most significant
being for the non-parametric model. The PSMD9 SNP
IVS3+nt460 is slightly more significant than the other
two SNPs. Under the parametric model analysis, the
most significant is the dominant model. The simulation
analyses of 1,000 replicates have excluded false positives
and establish the validity of the real data.

Discussion
Our analysis show that the PSMD9 IVS3 +nt460 A > G
and +nt437 C > T and exon 5 E197G A > G SNPs studied
and/or any variants in LD with them are in linkage with
elevated blood pressure/hypertension in our 200 Italian
families. The PSMD9 SNPs studied contribute to the
linkage of the reported phenotype. It is possible that the
recessive and additive models appear less significant than
the dominant model, as the disease penetrance value
given for the heterozygous state under both models, and
for the homozygous state under the additive model, is
inferior to 1. Thus, some of the power of the data may be
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lost. On the other hand, recessive and additive models
are still significant as the variants in homozygous state
are likely inherited by the affected family subjects more
often than expected by the null hypothesis of no linkage
and thus contribute to the linkage signal. The limitation
of our study is that the linkage may capture the signal
from the potential co-inheritance of genetic variants
linked to another phenotype and to the underlying T2D
that is commonly shared with hypertension; however, as
T2D patients have high prevalence of hypertension, vir-
tually all linkage studies performed in T2D may as well
mask a linkage with hypertension. In fact, when we statis-
tically analyze only a single phenotype, we cannot protect
the results from any potentially known and unknown
associated factor with the phenotype under study and
from the co-inheritance of genetic variants related to that
factor underlying the linkage signal.
The strength of our study resides in the significant

data both at the level of non-parametric analysis, which
is not vulnerable to miscalculation of allele frequencies
and penetrance values, as well as at the level of the
parametric analysis, which may suffer from not perfect
estimates of allele frequencies and penetrance values.
However, the best statistical power test is the simulation

empirical P-value, and in this study all empirical P-values
have excluded the possibility of false positives in our data
analysis.
These findings have not yet been confirmed in other

ethnicities.

Conclusions
The PSMD9 SNPs IVS3+nt460, IVS3+nt437, E197G are
significantly linked to elevated blood pressure/hyperten-
sion in the Italian T2D family dataset.

Abbreviations
PSMD9: Proteasome Modulator 9; SNP: single nucleotide polymorphism; T2D:
type 2 diabetes; MODY3: maturity-onset diabetes of the young 3; IVS:
intervening sequence (intron)

Acknowledgements
Special thanks go to the Molecular Biology staff of Bios Biotech Multi-
Diagnostic Health Center (Rome, Italy), which provided technical support for
this study. This study was supported by Penn State College of Medicine.

Author details
1Laboratory of Molecular Genetics of Complex and Monogenic Disorders,
Department of Medicine and Cellular & Molecular Physiology and
Biostatistics, Penn State University and M. S. Hershey Medical Center,
Hershey, PA, USA. 2Center for Biotechnology and Department of Biology,
Temple University’s College of Science & Technology, Philadelphia, PA, USA.
3Molecular Biology Laboratory, Bios Biotech Multi-Diagnostic Health Center,
Rome, Italy.

Authors’ contributions
CG conceived and designed the study, collected the clinical information,
performed the statistical analysis and drafted the manuscript. CG also read
and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 10 August 2011 Accepted: 28 August 2011
Published: 28 August 2011

References
1. Ikram MK, Xueling S, Jensen RA, Cotch MF, Hewitt AW, Ikram MA, Wang JJ,

Klein R, Klein BE, Breteler MM, Cheung N, Liew G, Mitchell P,
Uitterlinden AG, Rivadeneira F, Hofman A, de Jong PT, van Duijn CM, Kao L,
Cheng CY, Smith AV, Glazer NL, Lumley T, McKnight B, Psaty BM,
Jonasson F, Eiriksdottir G, Aspelund T, Harris TB, Launer LJ, Taylor KD, Li X,
Iyengar SK, Xi Q, Sivakumaran TA, Mackey DA, Macgregor S, Martin NG,
Young TL, Bis JC, Wiggins KL, Heckbert SR, Hammond CJ, Andrew T, Fahy S,
Attia J, Holliday EG, Scott RJ, Islam FM, Rotter JI, McAuley AK, Boerwinkle E,
Tai ES, Gudnason V, Siscovick DS, Vingerling JR, Wong TY: Four novel Loci
(19q13, 6q24, 12q24, and 5q14) influence the microcirculation in vivo.
PLoS Genet 2010, 6:e1001184.

2. Thomas MKYK, Tenser MS, Wong GG, Habener JF: Bridge-1, a novel PDZ-
domain coactivator of E2A-mediated regulation of insulin gene
transcription. Mol Cell Biol 1999, 19:8492.

3. Gragnoli C, Cronsell J: PSMD9 gene variants within NIDDM2 may rarely
contribute to type 2 diabetes. J Cell Physiol 2007, 212:568.

4. Gragnoli C: PSMD9 gene in the NIDDM2 locus is linked to type 2
diabetes in Italians. J Cell Physiol 2010, 222:265.

5. Gragnoli C: PSMD9 is linked to MODY3. J Cell Physiol 2010, 223:1.
6. Gragnoli C: T2D-nephropathy linkage within 12q24 locus. Diabetes Res

Clin Pract 2011, 92:e73.
7. Gragnoli C: PSMD9 is linked to type 2 diabetes neuropathy. J Diabetes

Complications 2011.
8. Gragnoli C: Proteasome Modulator 9 gene is linked to diabetic and non-

diabetic retinopathy in T2D. Ophthalmic Genet 2011.
9. Gragnoli C: Proteasome Modulator 9 and Carpal Tunnel Syndrome.

Diabetes Res Clin Pract 2011 August 19.
10. Gragnoli C: Hypercholesterolemia and a candidate gene within the

12q24 locus. Cardiovasc Diabetol 2011, 10:38.
11. Gragnoli C: Proteasome modulator 9 and macrovascular pathology of

T2D. Cardiovasc Diabetol 2011, 10:32.
12. Gragnoli C: Kir6.2 (KCNJ11) E23K variant in Type 2 Diabetes in Italians.

Obesity and Metabolism 2007, 3:97.
13. Gragnoli C: CHOP T/C and C/T haplotypes contribute to early-onset type

2 diabetes in Italians. J Cell Physiol 2008, 217:291.

Table 1 Non-parametric and Parametric Linkage Analysis of Hypertension in the 200 Italian Families by Merlin
software

Phenotype Prevalence Families Lod Score P Empirical P

Non-Parametric 94.60% 129 3.32 0.00005 0.001

Dominant Model; SNPs Cluster 94.60% 129 2.282 0.001202 0.000

Recessive Model; SNPs Cluster 94.60% 129 1.979 0.002561 0.000

Additive Model; SNPs Cluster 94.60% 129 0.926 0.039048 0.000

Prevalence = phenotype prevalence among the family subjects studied; Families = families number analyzed; Lod score = derived from the non-parametric
linkage analysis or the parametric analysis cluster-based by Merlin; P = p-value; Empirical P = p-value derived from 1000 replicates by using the gene dropping
method. Hypertension is indicated as presence of blood pressure ≥ 130/80 in absence of medications or presence at least of one anti-hypertensive drug.

Gragnoli Cardiovascular Diabetology 2011, 10:77
http://www.cardiab.com/content/10/1/77

Page 3 of 4

http://www.ncbi.nlm.nih.gov/pubmed/21060863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21060863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10567574?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10567574?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10567574?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17516568?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17516568?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19877155?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19877155?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20069546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21439668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21862167?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21554682?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21554682?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21496327?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21496327?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18680108?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18680108?dopt=Abstract


14. Gragnoli C, Cronsell J: PPARγ P12A variant in Type 2 Diabetes in Italians.
Obesity and Metabolism 2007, 3:99.

15. Gragnoli C, Cockburn BN, Chiaramonte F, Gorini A, Marietti G, Marozzi G,
Signorini AM: Early-onset Type II diabetes mellitus in Italian families due
to mutations in the genes encoding hepatic nuclear factor 1 alpha and
glucokinase. Diabetologia 2001, 44:1326.

16. Gragnoli C, Cronsell J: Meta-analysis of the IPF1 D76N polymorphism in a
worldwide type 2 diabetes population. Minerva Med 2007, 98:163.

17. Gragnoli C, Lindner T, Cockburn BN, Kaisaki PJ, Gragnoli F, Marozzi G,
Bell GI: Maturity-onset diabetes of the young due to a mutation in the
hepatocyte nuclear factor-4 alpha binding site in the promoter of the
hepatocyte nuclear factor-1 alpha gene. Diabetes 1997, 46:1648.

18. Gragnoli C, Menzinger Von Preussenthal G, Habener JF: Triple genetic
variation in the HNF-4alpha gene is associated with early-onset type 2
diabetes mellitus in a philippino family. Metabolism 2004, 53:959.

19. Gragnoli C, Milord E, Cox N: Worldwide metanalysis of NEUROG3 variants
in type 2 diabetes. Obesity and Metabolism 2006, 2:68.

20. Gragnoli C, Milord E, Habener JF: Linkage study of the glucagon receptor
gene with type 2 diabetes mellitus in Italians. Metabolism 2005, 54:786.

21. Gragnoli C, Pierpaoli L, Piumelli N, Chiaramonte F: Linkage studies for T2D
in Chop and C/EBPbeta chromosomal regions in Italians. J Cell Physiol
2007, 213:552.

22. Gragnoli C, Stanojevic V, Gorini A, Von Preussenthal GM, Thomas MK,
Habener JF: IPF-1/MODY4 gene missense mutation in an Italian family
with type 2 and gestational diabetes. Metabolism 2005, 54:983.

23. Milord E, Gragnoli C: Chromosome 10 locus in linkage to type 2 diabetes
in Italians. Obesity and Metabolism 2007, 3:44.

24. Milord E, Gragnoli C: NEUROG3 variants and type 2 diabetes in Italians.
Minerva Med 2006, 97:373.

25. Abecasis GR, Cherny SS, Cookson WO, Cardon LR: Merlin–rapid analysis of
dense genetic maps using sparse gene flow trees. Nat Genet 2002, 30:97.

doi:10.1186/1475-2840-10-77
Cite this article as: Gragnoli: Proteasome Modulator 9 SNPs are linked
to hypertension in type 2 diabetes families. Cardiovascular Diabetology
2011 10:77.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Gragnoli Cardiovascular Diabetology 2011, 10:77
http://www.cardiab.com/content/10/1/77

Page 4 of 4

http://www.ncbi.nlm.nih.gov/pubmed/11692182?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11692182?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11692182?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17592437?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17592437?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9313764?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9313764?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9313764?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15281001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15281001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15281001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15931615?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15931615?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17620318?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17620318?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16092045?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16092045?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17146417?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11731797?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11731797?dopt=Abstract

	Abstract
	Background
	Aims
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Ethical Statement
	Families
	Sequencing
	Statistical Analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


