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Abstract

Background: Van der Woude syndrome is the most common among syndromes which include cleft lip and/or
cleft palate as one of the presentations. It is usually caused by mutations in the interferon regulatory factor 6 (IRF6)
gene.

Case presentation: We previously reported on a patient with suspected deletion of the IRF6 gene. Using the
Affymetrix Human SNP 6.0 Array, the interstitial deletion has been confirmed and found to be approximately
2.327–2.334 Mb within the 1q32.2 region. Although several known genes were deleted, the patient has no other
phenotype apart from the orofacial presentations typical of VWS. The same deletion was not present in either
parent and his two siblings were also phenotypically normal.

Conclusions: Other than IRF6, the genes which are deleted in this patient appear to be insensitive to copy number
and haploinsufficiency. We compared the deletion in this patient with another case which was also mapped by
high resolution array but had additional phenotypic features.

Keywords: 1q32, IRF6 gene, Microdeletion, Orofacial clefting, SNP array, Syndromic clefting, Van der Woude
syndrome
Background
Cleft lip and/or cleft palate are common congenital birth
defects which can occur in isolation or as part of a syn-
dromic disorder. Among the more than 300 syndromes
with orofacial clefting as one of the associated features,
Van der Woude syndrome (VWS; MIM #119300) is the
most common, accounting for approximately 2% of all
cases. Except for the presence of paramedian lower lip
pits and hypodontia, the presentation closely resembles
that of isolated cleft lip and/or cleft palate. The inherit-
ance pattern is autosomal dominant with the frequency
at approximately one in 35,000 –100,000.
In 2002, the gene involved in VWS was identified as

that encoding the interferon regulatory factor 6 (IRF6), a
member of the interferon regulatory factor family of
transcription factors [1]. The study identified 46 muta-
tions in IRF6 in patients with VWS and another 13 in
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patients with popliteal pterygium syndrome (PPS; MIM
119500). The PPS phenotype includes other congenital
anomalies such as webbing of the skin, bifid scrotum,
syndactyly of the fingers or toes in addition to orofacial
clefting.
The two different syndromic disorders are caused by

mutations in the same gene but the resulting phenotype
depends on the exact nucleotide or amino acid involved
and the position of the mutation. The mechanism is sug-
gested to be haploinsufficiency for VWS and dominant-
negative for PPS [1]. Most of the identified mutations in
VWS are nonsense and missense mutations found in
exons which encode the DNA-binding or protein-
binding domains. In the case of PPS, except for one
nonsense mutation (Q393X), the rest involve substitu-
tions of amino acid residues in the DNA-binding
domain which makes direct contact with DNA. In vitro
binding assays with the IRF6 protein showed that the 12
of the 13 mutations identified in VWS/PPS patients and
mapped within the DNA-binding domain inhibited
DNA binding. For mutations within the protein-binding
region, six out of seven inhibited transcriptional activation
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completely, while the remaining one had the opposite
effect [2].
Mutations in IRF6 have been identified in VWS pa-

tients from different ethnic groups. Most cases of VWS
are inherited. Although penetrance is incomplete, it is
still high at approximately 92%. Sequence analysis of the
IRF6 coding region (exons 1–9) can detect mutations in
70% of patients with the VWS phenotype, of which 80%
of the mutations would be within the protein-coding
Figure 1 Results from analysis with Affymetrix SNP 6.0 array viewed w
on 1q32.2 for the patient with VWS. (B) Analysis of the father’s genome for
1q32.2 region.
exons 3–9. In less than 2% of individuals with VWS, the
entire IRF6 gene is deleted [3].
We previously described a case of de novo deletion as

observed by the loss of paternal alleles and complete
homozygosity of IRF6 gene polymorphisms. The re-
duced gene dosage was confirmed by MLPA [4]. In this
paper, we described the mapping of the deletion in this
patient using a high resolution single nucleotide poly-
morphism (SNP) array.
ith Chromosome Analysis Suite. (A) Copy number loss for probes
the 1q32.2 region. (C) Analysis of the mother’s genome for the



Table 1 Genes and microRNAs in the region deleted in
the patient in this report and Salahshourifar et al. 2011

OMIM
gene

RefSeq
genes

Gene name HI
index+

Yes CR1L CR-1 like 3b/4b binding protein 89

Yes CD46* CD46 antigen, complement regulatory
protein

79

No AK123177 Homo sapiens cDNA FLJ41182 fis,
clone BRACE2043349

-

- MIR29C microRNA29C -

- MIR29B2 MIR29B2 microRNAB2 -

No LOC148696 Hypothetical gene – non-coding RNA -

Yes CD34 CD34 antigen isoform b 96

Yes PLXNA2 Plexin A2 26

No ATP5G2P1 Hypothetical protein LOC642587 -

- MIR205 microRNA205 -

Yes CAMK1G Calcium/calmodulin-dependent
protein kinase IG

25

Yes LAMB3* Laminin, beta 3 precursor 79

- MIR4260 MicroRNA 4260 -

Yes G0S2 G0/G1switch 2 78

Yes HSD11B1* 11-beta-hydroxysteroid dehydrogenase
1

28

Yes TRAF3IP3 TRAF3-interacting JNK-activating
modulator

42

No C1orf74 Chromosome 1 open reading frame
74; hypothetical protein LOC148304

68

Yes IRF6* Interferon regulatory factor 6 8

No DIEXF C1orf107; (digestive-organ expansion
factor homolog)

30

Yes SYT14* Synaptotagmin XIV 65

No C1orf 133 SERTAD4 antisense RNA 1
(SERTAD4-AS1)

-

No SERTAD4 SERTA domain containing 4 60

Yes HHAT Hedgehog acyltransferase 78

Yes KCNH1 Potassium voltage-gated channel,
subfamily H (eag-related), member 1

16

No CR621662 Full-length cDNA clone CS0DJ006YN03
of T cells

-

No RCOR3 REST corepressor 3 isoform d 16

No KIAA1343 Homo sapiens mRNA for KIAA1343
protein, partial cds

-

Yes TRAF5 TNF receptor-associated factor 5 86

No BC005997 Homo sapiens cDNA FLJ27347 -

No LINC00467 C1orf97;Homo sapiens long intergenic
non-protein coding RNA 467

94

Yes RD3* Retinal degeneration 3 39

Yes SLC30A1 Solute carrier family 30
(zinc transporter) member 1

23

No CR605189 Full-length cDNA clone CS0DK012YI08
of HeLa cells

-

Yes NEK2 NIMA-related kinase 2 5

Table 1 Genes and microRNAs in the region deleted in
the patient in this report and Salahshourifar et al. 2011
(Continued)

Yes LPGAT1 Lysophosphatidylglycerol
acyltransferase 1

47

Yes INTS7 Integrator complex subunit 7 23

Yes DTL Denticleless homolog 9

- MIR3122 Homo sapiens microRNA 3122 -

Yes PPP2R5A Protein phosphatase 2, regulatory
subunit B

10

No FKSG56 Homo sapiens FKSG56 (FKSG56) mRNA -

No SNORA16B Homo sapiens small nucleolar RNA,
H/ACA box 16B

-

No TMEM206 Transmembrane protein 206 78

Yes NENF Neuron derived neurotrophic factor
precursor

68

*OMIM morbid genes classified as Disease-causing as displayed on UCSC
Genome Browser [5].
+From DECIPHER database [6].
The deletion for the patient in this report is from CR1L to SYT14 while the
deletion for the patient in Salahshourifar et al. is from CAMK1G to NENF.
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Case presentation
The patient is the eldest of three children of healthy
unrelated parents of Chinese ancestry. There was no sig-
nificant family history of cleft lip and palate. He was pre-
viously found to have features consistent with Van der
Woude Syndrome due to the presence of cleft lip and
palate and lower lip pits.
DNA was extracted from frozen whole blood samples

using the Gentra Puregene Blood Kit (Gentra Systems Inc.,
Minneapolis, USA). It was checked for quantity and purity
using the NanoDrop Spectrophotometer (NanoDrop Tech-
nologies, Wilmington, USA). Genome-wide Human SNP
6.0 Array (Affymetrix Inc., Santa Clara, USA) containing
more than 906,600 SNPs and more than 946,600 copy
number probes was used. Labeling, hybridization, washing,
scanning and image extraction were performed by an
Affymetrix certified service laboratory according to manu-
facturer’s instructions. Data was analyzed using Chromo-
some Analysis Suite.
Based on the analysis results for all chromosomes,

there was a copy number loss in 1q32 from at least pos-
ition 205,941,798 to position 208,274,440 (NCBI36/hg18
or 207,875,175−210,207,817 for GR37/hg19). The size is
at least 2,332 kb involving 1,894 markers (1,113 SNP
and 781 CNV markers) (Figure 1A). The last SNP with
normal copy number is rs1830762 (genotype called as
“GA”) at position 205,940,895. The first SNP with al-
tered copy number is rs4844614 (genotype called as
“GG”) at position 205,942,060. The last SNP with altered
copy number is rs227193 (genotype called as “AA”) at
position 208,279,047. The first SNP with normal copy



Table 2 Summary of VWS cases with deletion ≥ 1 Mb

Case reference Family history Size Additional phenotpye Developmental delay

Bocian & Walker [10] No Microscopic Facial dysmorphism, skeletal abnormality, hypotonia Yes

VWS1473 [7,11] Yes ~ 1 Mb Other disabilities* Yes

VWS771 [7] Yes 1–2 Mb None reported No

Salahshourifar et al. [12] No ~2.98 Mb Dysmorphism, growth retardation No

This report No ~2.33 Mb None No

*family members were reported as having slow perceptive faculty, one died for unknown reasons, another incapable of speech.
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number is rs12561877 (genotype called as “CT”) at
position 208,282,037. The proximal breakpoint is within
Variation_3328, while the distal breakpoint is between
varation_34766 and variation_9388 and within intron 4
of the synaptotagmin 14 (SYT14) trafficking gene. Both
parental samples were also tested in the same experi-
ment on different arrays. There was no similar deletion
in either parent (Figures 1B and C).
Information obtained from the online databases showed

that nine annotated genes (including IRF6) were com-
pletely deleted and two more were partially deleted. There
were several more hypothetical genes and microRNAs
(Table 1). Besides the identified genes, there are other se-
quences with open reading frames and hypothetical pro-
teins within the deleted region such as LOC729533
(FAM72A), LOC440712 (C1 orf186), HCA56, C1orf116,
pfkfb2, YOD1, AXX229788, EU154352, LOC148696, AK
123177, KIAA0463, LOC642587, DM004461, LOC148304
(C1 orf74) and C1 orf107.

Discussion
The VWS locus was first mapped to the chromosomal
region 1q32-41 [7] before mutations in the IRF6 gene
were identified in patients with VWS and PPS [1]. Al-
though SNPs in the gene have been associated with
non-syndromic cleft lip and/or cleft palate [8], no other
syndrome has been linked to the gene. While most
identified mutations in VWS families were single nu-
cleotide substitutions, there are a few cases of deletions.
Most of the latter were small within-gene deletions
which ranged from 5 to18 bp [1]. There was one report
Figure 2 Genomic map of the 1q32 region viewed using Integrative G
the approximate breakpoint positions for the four reported deletions in VW
of a 17-kb deletion involving exons 4–9 in a Japanese
family [9].
There is no recognized microdeletion syndrome for

this chromosomal region, indicating that pathogenic
genomic imbalance in this region is rare. For larger dele-
tions which include additional genes outside of the IRF6
genomic region, there are only four previous reports
(Table 2): a Mexican girl with cytogenetically visible de-
letion from 1q32-41 [10], submicroscopic deletions in
two families VWS1473 and VWS771 [7,11], and a Malay
girl whose deletion was mapped by oligonucleotide-based
comparative genomic hybridization (CGH) [12]. The
patient in this report will be only the fifth case in the
series (Table 2). A CGH study using BAC arrays detected
microdeletions involving 1q32.2 in five cases (including
VWS1473 and VWS771) but no information was provided
on the size and breakpoints for each case [13].
In the present case, the breakpoint for the proximal

end of the deletion is within a segment known as
variation_3328 which is a copy number polymorphism
(CNV). The distal breakpoint is within a large intron of
the STY14 gene. Some of the genes in the deleted region
are associated with conditions listed in Online Mendelian
Inheritance in Men (OMIM). They are CR1L with SLE
susceptibility, CD46 with measles, LAMB3 with epider-
molysis bullosa (OMIM #226650 and 226700), and
HSD11B1 with cortisone reductase deficiency. However,
this patient has no other clinically significant pathology.
There is no psychomotor delay or intellectual disability
commonly found in patients with microdeletions involving
multiple genes, therefore it appears that the other deleted
enome Viewer (IGV). Deleted region for each case is indicated with
S cases.
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genes are not sensitive to copy number changes. Indeed
this is consistent with the scores for Hapoinsufficiency
Index (HI) according to the DECIPHER database [6].
The IRF6 gene which has the most significant HI index
is also the only gene which could be linked to the pa-
tient’s phenotype.
For the four previously reported VWS families/cases

with deletions, the extent of the deletion in the case with
microscopic deletion is unknown (Case 1 in Table 2).
The other three deletions have been mapped by molecu-
lar methods. The distal breakpoint in VWS1473 and
VWS771 (Case 2 and Case 3 in Table 2) appeared to be
within the SYT14 gene, similar to that found in the
present case (Figure 2). However, the proximal break-
point is different for the three cases, with the present
case having the largest deletion extending beyond
D1S245 at the proximal end of the chromosome. This
marker was not deleted in the other two families
VWS1473 and VWS771. The deletion in the 22-month-old
Malay girl (Case 4 in Table 2) did not share similar
breakpoints at either end with any of the documented
cases. The deletion started at a more telomeric position
and extended further towards the telomere. Interestingly, it
was also a de novo occurrence on the paternal chromo-
some as in the present case [4,12]. For family VWS1473,
the deletion was on the maternally derived chromosome as
the maternal allele was missing for D1S3753 [7].
Developmental delay and dysmorphism was reported

for Case 1. Family VWS 1473 (Case 2) involved affected
members over three generations [11]. This is the only
family with developmental and psychomotor delay out
of over 300 VWS families studied. Along with cleft lip/
palate and lip pits, all affected relatives exhibited various
forms of developmental delay. There is one other report
of a child with VWS features and also presenting with
mental retardation but there was no karyotype informa-
tion [14]. Segregation of the VWS phenotype with intel-
lectual disability in these three instances suggests that
there is a gene involved in cognitive development in the
region, and it is due to a dominant mutation and not
haploinsufficiency. The 2.3 Mb microdeletion in our pa-
tient is bigger than that found in VWS1473 (Case 2 in
Table 2) but he has normal intelligence. He has been
followed up closely for the last 20 years and there is no
evidence of other clinically significant condition. The
loss of so many genes with no additional phenotypic
consequence other than VWS at birth is surprising but
is consistent with studies showing that the other genes
deleted are unlikely to be haploinsufficient.
The largest deletion reported thus far is 2.98 Mb (Case

4 in Table 2) detected using an Agilent 400 K CGH array
[12]. At the time of the report, the 22-month old child
was meeting developmental milestones with no evidence
of developmental delay. There were dysmorphic features
(including syndactyly also seen in PPS) and some indica-
tion of growth retardation. This deletion is distinct from
others in that both proximal and distal breakpoints are
different from previously reported cases. The only deleted
genes shared are CAMK1G, G0S2, TRAF31P3, and IRF6.
The distal end extends much further and includes at least
10 more genes, three of which had Haploinsufficiency
Index (HI index) of less than 10, indicating that they are
dosage sensitive and expected to have phenotypic effect
(Table 1). However, none of the three genes have been
linked to the dysmorphic features observed in this patient.
Interestingly, the Development Disorder Genotype-
Phenotype Database (DDG2P) lists IRF6 as one of the
genes associated with developmental disorders [15]. It is
the only gene within the deleted which is listed as
having evidence of developmental delay in multiple
cases. However, there is no evidence of developmental
delay for both our patient and the patient with the
2.98 Mb deletion.

Conclusions
The deletion in our patient appeared to be a very rare
event with only two other de novo cases reported. Our
data suggest that other than IRF6, the genes that were
deleted were not affected by haploinsufficiency.

Consent
Approval to conduct the study was granted by the
SingHealth Institutional Review Board. Written informed
consent was obtained from the patients’ parents.

Abbreviations
BAC: Bacterial artificial chromosome; Bp: Basepairs; CNV: Copy number
variant; HI: Haploinsufficiency; Mb: Million basepairs; MIM: Mendelian
inheritance in Men; PPS: Popliteal pterygium syndrome; SNP: Single
nucleotide polymorphism; VWS: Van der Woude syndrome.

Competing interests
The authors declare no competing interests.

Authors’ contributions
ECT planned the study, obtained the funding, did the analysis and drafted
the manuscript. ECPL assisted in the analysis and preparation of the figures.
STL did the clinical characterization and helped to draft the manuscript. All
authors read and approved the final manuscript.

Authors’ information
1Principal Scientist (ECT) and Senior Medical Technologist (ECPL), KK Research
Centre, KK Women’s and Children’s Hospital, 100 Bukit Timah Road,
Singapore 229899. 2Adjunct Associate Professor, Office of Clinical Sciences,
Duke-NUS Graduate Medical School Singapore, 8 College Road, Singapore
169857. 3Emeritus Consultant, Department of Plastic, Reconstructive &
Aesthetic Surgery, Singapore General Hospital, Outram Road, Singapore
169608.

Acknowledgements
We are grateful to the patient and his parents for participating in this study.
This work was supported by project grant KRAU151/09 from KK Women’s
and Children’s Hospital and NMRC/PPG/KKH12010-Theme3 from the National
Medical Research Council, Ministry of Health, Republic of Singapore.



Tan et al. Molecular Cytogenetics 2013, 6:31 Page 6 of 6
http://www.molecularcytogenetics.org/content/6/1/31
Author details
1KK Research Centre, KK Women’s and Children’s Hospital, 100 Bukit Timah
Road, Singapore 229899, Singapore. 2Office of Clinical Sciences, Duke-NUS
Graduate Medical School Singapore, 8 College Road, Singapore 169857,
Singapore. 3Department of Plastic, Reconstructive & Aesthetic Surgery,
Singapore General Hospital, Outram Road, Singapore 169608, Singapore.

Received: 2 May 2013 Accepted: 4 June 2013
Published: 6 August 2013

References
1. Kondo S, Schutte BC, Richardson RJ, Bjork BC, Knight AS, Watanabe Y,

Howard E, de Lima RL, Daack-Hirsch S, Sander A, et al: Mutations in IRF6
cause Van der Woude and popliteal pterygium syndromes. Nat Genet
2002, 32:285–289.

2. Little HJ, Rorick NK, Su LI, Baldock C, Malhotra S, Jowitt T, Gakhar L,
Subramanian R, Schutte BC, Dixon MJ, Shore P: Missense mutations that
cause Van der Woude syndrome and popliteal pterygium syndrome
affect the DNA-binding and transcriptional activation functions of IRF6.
Hum Mol Genet 2009, 18:535–545.

3. IRF6-Related disorders. http://www.ncbi.nlm.nih.gov/books/NBK1407/
4. Tan EC, Lim EC, Yap SH, Lee ST, Cheng J, Por YC, Yeow V: Identification of

IRF6 gene variants in three families with Van der Woude syndrome. Int J
Mol Med 2008, 21:747–751.

5. UCSC genome browser. http://genome.ucsc.edu/cgi-bin/hgGateway
6. DECIPHER. https://decipher.sanger.ac.uk
7. Schutte BC, Basart AM, Watanabe Y, Laffin JJ, Coppage K, Bjork BC, Daack-

Hirsch S, Patil S, Dixon MJ, Murray JC: Microdeletions at chromosome
bands 1q32-q41 as a cause of Van der Woude syndrome. Am J Med
Genet 1999, 84:145–150.

8. Zucchero TM, Cooper ME, Maher BS, Daack-Hirsch S, Nepomuceno B,
Ribeiro L, Caprau D, Christensen K, Suzuki Y, Machida J, et al: Interferon
regulatory factor 6 (IRF6) gene variants and the risk of isolated cleft lip
or palate. N Engl J Med 2004, 351:769–780.

9. Kayano S, Kure S, Suzuki Y, Kanno K, Aoki Y, Kondo S, Schutte BC, Murray JC,
Yamada A, Matsubara Y: Novel IRF6 mutations in Japanese patients with
Van der Woude syndrome: two missense mutations (R45Q and P396S)
and a 17-kb deletion. J Hum Genet 2003, 48:622–628.

10. Bocian M, Walker AP: Lip pits and deletion 1q32–41. Am J Med Genet 1987,
26:437–443.

11. Sander A, Schmelzle R, Murray J: Evidence for a microdeletion in 1q32-41
involving the gene responsible for Van der Woude syndrome. Hum Mol
Genet 1994, 3:575–578.

12. Salahshourifar I, Halim AS, Sulaiman WA, Ariffin R, Naili Muhamad Nor N,
Zilfalil BA: De novo interstitial deletion of 1q32.2-q32.3 including the
entire IRF6 gene in a patient with oral cleft and other dysmorphic
features. Cytogenet Genome Res 2011, 134:83–87.

13. Osoegawa K, Vessere GM, Utami KH, Mansilla MA, Johnson MK, Riley BM,
L'Heureux J, Pfundt R, Staaf J, van der Vliet WA, et al: Identification of novel
candidate genes associated with cleft lip and palate using array
comparative genomic hybridisation. J Med Genet 2008, 45:81–86.

14. Ugwu BT, Momoh JT: Van der Woude syndrome with mental retardation:
case report. East Afr Med J 2001, 78:111–112.

15. Developmental disorders genotype-phenotype database. https://decipher.
sanger.ac.uk/ddd/ddd_genes

doi:10.1186/1755-8166-6-31
Cite this article as: Tan et al.: De novo 2.3 Mb microdeletion of 1q32.2
involving the Van der Woude Syndrome locus. Molecular Cytogenetics
2013 6:31.
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

http://www.ncbi.nlm.nih.gov/books/NBK1407/
http://genome.ucsc.edu/cgi-bin/hgGateway
https://decipher.sanger.ac.uk
https://decipher.sanger.ac.uk/ddd/ddd_genes
https://decipher.sanger.ac.uk/ddd/ddd_genes

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation

	Discussion
	Conclusions
	Consent
	Abbreviations

	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /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 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 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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [595.440 793.440]
>> setpagedevice


