Pathol. Oncol. Res. (2011) 17:133-137
DOI 10.1007/s12253-010-9293-3

Distribution of CCND1 A870G Polymorphism in Patients
with Advanced Uterine Cervical Carcinoma

Teresa Warchol - Lukasz Kruszyna -
Margarita Lianeri - Andrzej Roszak -
Pawel P. Jagodzinski

Received: 13 May 2010 /Accepted: 15 July 2010 /Published online: 3 August 2010

© Arényi Lajos Foundation 2010

Abstract We examined the distribution of the CCNDI
A870G (rs9344) polymorphic variant in patients with
cervical cancer (n=129) and healthy individuals (n=288)
in a sample of a Polish cohort. We showed that patients
with advanced cervical cancer bearing the CCNDI A/A and
A/G genotypes displayed a 1.811-fold increased risk of
cervical cancer (95% CI=1.150-2.852, p=0.0098). We also
found a significantly higher frequency of the CCNDI 870A
allele in patients with cancer than in controls, p=0.0116.
Our investigation confirmed that the CCND/ 870A gene
variant may be a genetic risk factor in the incidence of
advanced cervical cancer.
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Introduction

Cervical cancer is one of the most common cancers in
women throughout the world [1]. It is responsible for
250,000 deaths per year and approximately 80% of cervical
cancer cases emerge in developing regions of Earth [1, 2].
Numerous epidemiological investigations indicate that most
cervical carcinomas are etiologically related to oncogenic
subtypes of the human papilloma virus (HPV) [3]. Most
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HPV infections are removed by the host immune system,
and only a minority persists and contributes to cervical
cancer incidence, which suggests a strong interaction
between host factors and the virus [4]. These host factors
mainly include genetic components that play a significant
role in the susceptibility to incidence of cervical intra-
epithelial neoplasia and invasive cancer [5, 6]. The genetic
impact on cervical cancer incidence varied in different
populations, probably due to the effects of environmental
factors [5, 7]. However, it has been suggested that
approximately 60-70% of the familial risks of cervical
cancer include an inheritable component [7].

The CCNDI gene encodes cyclin D1, which controls the
transition from G; to the S phase during cell division.
Increased levels of cyclin D1 cause premature cell passage
through the G;-S transition, leading to increased spreading
of unrepaired DNA damage [8]. This promotes the
collection of genetic mistakes and abnormal cell prolifera-
tion along with malignant transformation [8, 9]. CCNDI
amplification and increased levels of cyclin D1 have been
attributed to different cancer types, providing significant
evidence for the oncogenic function of CCNDI [8].

It has been demonstrated that the CCNDI A870G
transition (rs9344) contributes to the incidence of various
cancer types in different ethnic populations [10—18].

This transition produces a silent variant that does not
alter the codon 241 proline in the amino acid sequence of
cyclin D1 [19]. However, transcription of the CCNDI-
870A variant produces a primary transcript that is alterna-
tively spliced to mRNA designated as transcript b. This
transcript is translated to the cyclin D1b isoform, which can
be constitutively present in nuclei and can thus exhibit
oncogenic properties [20, 21].

The CCNDI 870A gene variant has been found to be a
risk factor for different types of cancer, including cervical
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carcinoma. However, the association of the CCNDI 870A
gene variant with cervical carcinoma incidence has been
found to be controversial [16—18, 22, 23]. Therefore, we
examined the incidence of the CCNDI A870G poly-
morphic variant in patients with cervical cancer (n=129)
and healthy individuals (»=288) in a sample of a Polish
cohort.

Materials and Methods
Patients and Controls

The patient group comprised of one hundred twenty-nine
women with histologically confirmed advanced stage
cervical carcinoma according to the International Federa-
tion of Gynecology and Obstetrics (FIGO). All patients
were disqualified from radical hysterectomy due to ad-
vanced stage cancer, and were subjected to radiation
therapy between April 2007 and February 2010 at the
Department of Radiotherapy, Greater Poland Cancer Center
in Poznan, Poland (Table 1). The controls included two
hundred eighty-eight unrelated healthy female volunteers
who were matched by age to the patients (Table 1).
Controls and cases were Caucasians, collected from the
same region of Poland. All participating individuals
provided written informed consent. The procedures of the
study were approved by the Local Ethical Committee of
Poznan University of Medical Sciences.

Table 1 Clinical characteristics of patients and controls

Characteristic Patients Controls
n=129 n=288

Mean age+SD 54.9+£10.7 55.4+8.2
Tumour stage

I 25 (19.4%)

111 95 (73.6%)

v 9 (7.0%)
Histological grade

Gl 9 (7.0%)

G2 49 (38.0%)

G3 24 (18.6%)

Gx 47 (36.4%)

Histological type
Squamous cell carcinoma 123 (95.3%)
4 (3.1%)

2 (1.6%)

Adenocarcinoma
Other
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Genotyping

DNA was isolated from peripheral leucocytes using a standard
salting out process. Identification of the CCNDI/ A870G
(rs9344) polymorphic variant was conducted by polymerase
chain reaction-restriction fragment length polymorphism
(PCR-RFLP). PCR was carried out using primer pair 5
TCTTTCCTTGGTTATGTTTGAGT3'and 5’CCTCCCAGC
CAGTCAGTAAG 3’. The PCR-amplified fragments of
CCNDI that were 605 bp in length were isolated and
digested with the endonuclease BseNI (ACTGGN/) (New
England Biolabs, Ipswich, USA).

The CCNDI 870A allele was cleaved into 400 bp and
205 bp fragments, whereas the CCNDI 870G allele
remained uncut. DNA fragments were separated by
electrophoresis on 2% agarose gel and visualized by
ethidium bromide staining. The CCNDI 870A transition
was confirmed by repeated PCR-RFLP assay along with
commercial sequencing analysis.

Statistical Analysis

The prevalence of genotypes in patients and controls was
examined for deviation from Hardy-Weinberg equilibrium.
The chi-square test was used to evaluate differences in
genotypic and allelic prevalence between patients and
controls. Moreover, the Odds Ratio (OR) and 95% Confi-
dence Intervals (95% CI) were calculated. A p value<0.05
was considered statistically significant.

Results

Genotype analysis of the CCNDI A870G polymorphism
did not show a significant aberration form Hardy-Weinberg
equilibrium in control and cases groups. We observed
significant differences in the prevalence of the CCNDI
A870G polymorphic variant in patients with cervical
carcinoma and healthy individuals (Table 2).

The frequency of the CCNDI 870AA genotype in
patients with cancer and controls amounted to 23% and
17%, respectively (Table 2). Prevalence of the heterozygous
CCNDI 870AG genotype was approximately 1.2-fold
higher in patients than in controls, and reached 50% and
43%, respectively (Table 2). We demonstrated that patients
with the CCNDI1 870AA and AG genotypes displayed a
1.811-fold increased risk of cervical cancer (95% Cl=
1.150-2.852, p=0.0098). However, we did not find
significant risk with the homozygous CCNDI 870AA
genotype, OR=1.414 (95% CI=0.8449-2.368, p=0.1858)
(Table 2).

To evaluate the association of the CCNDI 870A allele
with cervical cancer, we also studied this allele’s prevalence
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Table 2 Distribution of G870A polymorphisms in the CCNDI gene among patients with cervical cancer and healthy individuals
CCND1 G870A Patients Controls OR 95%Cl p¢
(rs9344) n=129 n=288
Genotype (frequency)
G/G 35(0.27) 116 (0.40)
G/A 65 (0.50) 123 (0.43)
A/A 29 (0.23) 49 (0.17) 1.414° 0.8449-2.368" 0.1858"
G/A + A/A 94 (0.73) 172 (0.60) 1.811° 1.150-2.852° 0.0098”
Allele (frequency)
G 135 (0.52) 355 (0.62) 1.464 1.088-1.969° 0.0116°
A 123 (0.48) 221 (0.38)

The Odds ratio was calculated for patients with * A/A s vs G/G and G/A genotypes; ® A/A or G/A vs G/G genotype. We also determined the OR for the

patients” minor allele; © A allele vs G allele; ¢ chi-square test

in both the case and control groups. We found a
significantly higher frequency of the CCNDI 870A allele
in patients with advanced cervical cancer than in controls.
This allele frequency amounted 48% and 38%, respectively
(Table 2). The OR for the CCND1 870A allele in patients
with advanced cervical cancer was 1.464 (95% CI=1.088—
1.969, p=0.0116) (Table 2). We did not observe a
significant contribution of CCND/ A870G genotypes and
alleles to cancer characteristics (Table 3).

Discussion

Despite current knowledge indicating that cervical tumors
are primarily related to HPV infection, the development and
clinical behaviors of this malignancy can be effected by
gene variants encoding factors controlling the immune
response, metabolic processes, and key regulators of the
cell cycle (http://www.hugenavigator.net), [5-7, 24].

Table 3 Prevalence of CCNDI A870G genotypes between patients
tumor stage and histological grade

Tumor stage Histological grade

I I v Gl G2 G3
CCND1 G> A
GG 6 27 2 3 8 9
GA 13 48 4 3 26 13
AA 6 20 3 3 15 2
P=0.9262 p=0.1101

Data are presented as number, p-values represent significance of
genotype distribution between tumor characteristics and were deter-
mined by Chi-square test

D-type cyclins (D1, D2, and D3) function as allosteric
regulatory molecules for the cyclin-dependent kinases that
promote progression during the G1 phase of the cell cycle
[25]. D-type cyclins are cyclically biosynthesized during
cell cycle progression, and their production and accumula-
tion are associated with the action of extracellular mito-
genic factors [26]. It has been reported that cyclin D1
overexpression predominates that of cyclin D2 and D3 in
human tumors [8]. Abundant production of cyclin D1 was
observed in mantle cell lymphoma, as well as in breast,
head and neck, esophageal, and lung cancers [27-31].
Moreover, cyclin D1 is crucial for the neoplastic transfor-
mation induced by HPV oncogenic proteins in normal cells,
and the subsequent occurrence of cervical cancer [32].

CCNDI overexpression in human cancers can result
from numerous mechanisms, including genomic changes,
post-transcriptional regulation, and post-translational pro-
tein stabilization [8]. The CCNDI 870A gene variant
affects the biosynthesis of the oncogenic variant of cyclin
D1 that is persistently located in nuclei [20, 21]. To date,
the contribution of the CCNDI 870A gene variant to the
incidence of malignances has been demonstrated in acute
lymphoblastic leukemia, as well as in breast, bladder,
colorectal, head and neck, esophageal, and cervical cancers
[10-18, 33]. However, reports of the association of the
CCNDI1 A870G polymorphism with various types of
cancer, including cervical cancer, have been inconsistent
[16-18, 22, 23, 34].

We observed a significant association between the
CCNDI 870A variant and the development of advanced
cervical tumors. Our results support a similar investigation
in an Indian population, which demonstrated a contribution
of the CCNDI AA genotype to cervical cancer incidence
[17]. Moreover, Satinder et al. (2008), showed, in a north
Indian population, that individuals with the CCNDI AA
genotype displayed an increased risk of squamous cell
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carcinoma of the cervix [18]. Recently, Castro et al. (2009)
also found that Swedes bearing the CCNDI 870A allele
displayed a significantly increased risk of cervical cancer
development [16]. By contrast, Catarino et al. (2005)
showed a significant association of the CCNDI 870GG
genotype with cervical cancer incidence in patients from a
Portuguese cohort [23]. The absence of an association
between the CCNDIG870A polymorphism and cervical
cancer has been demonstrated in a Korean population [22].

These disparities in the findings of the effect of the
CCNDI1G870A polymorphism on the incidence of cervical
cancer in various ethnicities may result from differences in
the racial heterogeneity of the examined groups. These
discrepancies may also be due to each population’s exposure
to various environmental components, which, along with the
CCND1G870A polymorphism, may alter the risk of cervical
cancer incidence in the investigated ethnicities [7].

The CCNDI 870A gene variant produces a unique
cyclin D1 isoform, cyclin D1b, which lacks the specific
phosphorylation site Thr-286. This site is required for
nuclear export, and its lack makes cyclin D1b constitutively
nuclear [20]. This suggests that subjects with the CCND1
870A gene produce the oncogenic cyclin D1b, which
preferentially bypasses the Gi-S checkpoint, thereby sup-
porting malignant transformation [20, 21].

It has been demonstrated that cyclin D1 is the down-
stream target of the neoplastic transformation induced by
HPV oncogenic E6/E7 proteins in normal cells [32]. The
reduced functionality of the TP-53 and retinoblastoma
proteins due to HPV oncogenic proteins can be synergized
by the product of the CCNDI 870A variant [35, 36]. The
constitutive nuclear presence of the cyclin DI1b isoform
may support HPV oncogenic proteins in their disruption of
cell cycle checkpoints and promote the initiation of
carcinogenesis.

Our findings support the significant role of the CCND/
870A gene variant in the development of cervical cancer.
However, to more precisely determine the significance of
this gene variant in the incidence of cervical cancer, further
investigation of this variant’s distribution in other sample
populations would be valuable.

Acknowledgements Supported by grant No 502-01-01124182-
07474, Poznan University of Medical Sciences.

References

1. Parkin DM, Bray F, Ferlay J, Pisani P et al (2005) Global cancer
statistics, 2002. CA Cancer J Clin 55:74-108

2. Parkin DM, Bray F (2006) Chapter 2: the burden of HPV-related
cancers. Vaccine 24(S3):11-25

3. Mufioz N, Bosch FX, de Sanjosé¢ S et al (2003) Epidemiologic
classification of human papillomavirus types associated with
cervical cancer. N Engl J Med 348:518-527

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

. Baseman JG, Koutsky LA (2005) The epidemiology of human

papillomavirus infections. J Clin Virol 32(Suppl 1):S16-24

. Magnusson PK, Sparen P, Gyllensten UB (1999) Genetic link to

cervical tumours. Nature 400:29-30

. Hemminki K, Dong C, Vaittinen P (1999) Familial risks in

cervical cancer: is there a hereditary component? Int J Cancer
82:775-781

. Hemminki K, Chen B (2006) Familial risks for cervical tumors in

full and half siblings: etiologic apportioning. Cancer Epidemiol
BiomarkersPrev 15:1413-1414

. Kim JK, Diehl JA (2009) Nuclear cyclin D1: an oncogenic driver

in human cancer. J Cell Physiol 220:292-296

. Hall M, Peters G (1996) Genetic alterations of cyclins, cyclin-

dependent kinases, and Cdk inhibitors in human cancer. Adv
Cancer Res 68:67-108

Wang L, Habuchi T, Mitsumori K et al (2003) Increased risk of
prostate cancer associated with AA genotype of cyclin D1 gene
A870G polymorphism. Int J Cancer 103:116—120

Onay UV, Aaltonen K, Briollais L et al (2008) Combined effect of
CCND1 and COMT polymorphisms and increased breast cancer
risk. BMC Cancer 8:6

Le Marchand L, Seifried A, Lum-Jones A et al (2003) Association
of the cyclin D1 A870G polymorphism with advanced colorectal
cancer. JAMA 290:2843-2848

Rydzanicz M, Golusinski P, Mielcarek-Kuchta D et al (2006)
Cyclin DI gene (CCNDI) polymorphism and the risk of
squamous cell carcinoma of the larynx. Eur Arch Otorhinolar-
yngol 263:43-48

1zzo JG, Malhotra U, Wu TT et al (2005) Impact of cyclin D1
A870G polymorphism in esophageal adenocarcinoma tumorigen-
esis. Semin Oncol 32:S11-5

Hou X, Wang S, Zhou Y et al (2005) Cyclin D1 gene
polymorphism and susceptibility to childhood acute lymphoblas-
tic leukemia in a Chinese population. Int J Hematol 82:206-209
Castro FA, Haimila K, Sareneva I et al (2009) Association of
HLA-DRBI, interleukin-6 and cyclin D1 polymorphisms with
cervical cancer in the Swedish population—a candidate gene
approach. Int J Cancer 125:1851-1858

Thakur N, Hussain S, Kohaar I et al (2009) Genetic variant of
CCNDI1: association with HPV-mediated cervical cancer in Indian
population. Biomarkers 14:219-225

Satinder K, Chander SR, Pushpinder K et al (2008) Cyclin D1
(G870A) polymorphism and risk of cervix cancer: a case control
study in north Indian population. Mol Cell Biochem 315:151-157
Betticher DC, Thatcher N, Altermatt HJ et al (1995) Alternate splicing
produces a novel cyclin D1 transcript. Oncogene 11:1005-11011

Lu F, Gladden AB, Diehl JA (2003) An alternatively spliced
cyclin D1 isoform, cyclin D1b, is a nuclear oncogene. Cancer Res
63:7056-7061

Solomon DA, Wang Y, Fox SR et al (2003) Cyclin D1 splice
variants. Differential effects on localization, RB phosphorylation,
and cellular transformation. J Biol Chem 278:30339-30347

Jeon YT, Kim JW, Song JH et al (2005) Cyclin D1 G870A
polymorphism and squamous cell carcinoma of the uterine cervix
in Korean women. Cancer Lett 223:259-263

Catarino R, Matos A, Pinto D et al (2005) Increased risk of
cervical cancer associated with cyclin D1 gene A870G polymor-
phism. Cancer Genet Cytogenet 160:49—-54

Martin CM, Astbury K, O'Leary JJ (2006) Molecular profiling of
cervical neoplasia. Expert Rev Mol Diagn 6:217-229

Sherr CJ (1993) Mammalian G1 cyclins. Cell 73:1059-1065
Sherr CJ, Roberts JM (1999) CDK inhibitors: positive and negative
regulators of G1-phase progression. Genes Dev 13:1501-1512
Jares P, Colomer D, Campo E (2007) Genetic and molecular
pathogenesis of mantle cell lymphoma: perspectives for new
targeted therapeutics. Nat Rev Cancer 7:750-762



Distribution of CCND1 A870G Polymorphism in Patients

137

28.

29.

30.

31

32.

Jin M, Inoue S, Umemura T et al (2001) Cyclin D1, p16 and retino-
blastoma gene product expression as a predictor for prognosis in
non-small cell lung cancer at stages I and II. Lung Cancer 34:207-218
Bartkova J, Lukas J, Muller H et al (1995) Abnormal patterns of
D-type cyclin expression and G1 regulation in human head and
neck cancer. Cancer Res 55:949-956

Bartkova J, Lukas J, Muller H et al (1994) Cyclin D1 protein expres-
sion and function in human breast cancer. Int J Cancer 57:353-361
Shamma A, Doki Y, Shiozaki H et al (2000) Cyclin D1 overexpression
in esophageal dysplasia: a possible biomarker for carcinogenesis of
esophageal squamous cell carcinoma. Int J Oncol 16:261-266

Al Moustafa AE, Foulkes WD, Wong A et al (2004) Cyclin D1 is
essential for neoplastic transformation induced by both E6/E7 and
E6/E7/ErbB-2 cooperation in normal cells. Oncogene 23:5252-5256

33.

34.

35.

36.

Wang L, Habuchi T, Takahashi T et al (2002) Carcinogenesis
23:257-264

Pabalan N, Bapat B, Sung L et al (2008) Cyclin D1 Pro241Pro
(CCNDI1-G870A) polymorphism is associated with increased
cancer risk in human populations: a meta-analysis. Cancer
Epidemiol Biomarkers Prev 17:2773-2781

Huh K, Zhou X, Hayakawa H et al (2007) Human papillomavirus
type 16 E7 oncoprotein associates with the cullin 2 ubiquitin
ligase complex, which contributes to degradation of the retino-
blastoma tumor suppressor. J Virol 81:9737-9747

Huh KW, DeMasi J, Ogawa H et al (2005) Association of the
human papillomavirus type 16 E7 oncoprotein with the 600-kDa
retinoblastoma protein-associated factor, p600. Proc Natl Acad Sci
U S A 102:11492-11497

@ Springer



	Distribution of CCND1 A870G Polymorphism in Patients with Advanced Uterine Cervical Carcinoma
	Abstract
	Introduction
	Materials and Methods
	Patients and Controls
	Genotyping
	Statistical Analysis


	Results
	Discussion
	References



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /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 150
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


