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Abstract Congenital microphthalmia is a devel-
opmental ocular disorder and might be caused by the
mutations in the genes involved in eye development.
To uncover the genetic cause in a six-generation
Chinese pedigree with autosomal dominant con-
genital microphthalmia, we performed genescan and
linkage analysis in this family. Fourteen microsatellite
markers on chromosomes 3, 11, 14 and 15 were se-
lected as genetic markers according to the five pre-
viously reported loci associated with microphthalmia
(MITF, SOX2, PAX6, MCOP and NNO2). The ge-
nomic DNA of each member in the pedigree was
amplified with 14 pairs of fluorescence labeled prim-
ers. Genome screening and genotyping were con-
ducted on ABI377 DNA sequencer and linkage
analysis was performed with Linkage software
package. All two-point LOD scores of linkage analy-
sis between the suggested disease genes and mi-
crosatellite markers were <-2, which indicated that
none of the five genes were responsible for mi-
crophthalmia in this Chinese family. Microphthalmia
in this family may be caused by mutation in a new
gene which is essential in eye development.

Keywords: congenital microphthalmia, gene mapping, microsatellite
markers, linkage analysis.
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Congenital microphthalmia (CMIC) is an ocular de-
velopmental disorder characterized by the small eye
(2/3 of the normal volume), short axial length (less than
20 mm), narrow palpebral fissure and small fossa orbi-
talis. The affected individuals usually develop into far-
sighted since the shortened axial length causes the focal
point to fall behind the retina. Yong microphathalmia
patients without being treated in time can develop into
irreversible amblyopia. Sometimes, patients also have
the phenotype of angle-closure glaucoma resulting
from obstruction of the trabecular meshwork, which
can produce disturbance of aqueous fluid recirculation
and increasing intraocular pressure. Congenital mi-
crophthalmia has different clinical manifestations: (1)
Nanophthalmos is a relatively rare condition only char-
acterized by a small eye in the absence of any other sys-
temic abnormalities™. (2) Most microphthalmia is fre-
quently accompanied with other ocular abnormalities,
including anterior segment dysgenesis, congenital
cataract, chorioretinal coloboma, retinal dysplasia, op-
tic-nerve coloboma, etcZ. (3) Anophthalmos is the ex-
tremely severe form of microphthalmia. The prevalence
of congenital microphthalmia is 1/11077 in China.
Although most of the microphthalmia cases are spo-
radic, some families with autosomal dominant (AD),
autosomal recessive (AR) or X-linked recessive inheri-
tance have been reported.

Up to now we still know little about the mechanisms
of congenital microphthalmia. However, mutations in
different eye-development genes have been reported to
be associated with congenital microphthalmia®*!. Mu-
tations in the mitf gene and pax6 gene had been proven
to cause microphthalmia in mouse®?. Mutations in
human MITF gene, which maps to chromosome
3pl14.1-q12.3, can cause Waardenburg syndrome type 2.
Mutations in human P4X6 gene, which is the homolo-
gous gene to pax6 and maps to chromosome 11p13, can
cause aniridia. Furthermore, mutations in the SOX2
gene, which maps to chromosome 3q26.3-q27, were id-
entified in patients with congenital microphthalmia® =%,
Othman ez al™Y performed a whole genome scan in a
large family in which microphthalmia was transmitted
in an autosomal dominant manner. Linkage analysis
demonstrated tightly linkage between disease-causing
gene and microsatellite markers (D11S905, D11S903,
D11S1313, D11S4191 and D11S987) and gave a
maximum LOD score of 5.92 at a recombination frac-
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tion of 0.00 for the marker D11S903. Then the locus
responsible for this microphthalmia pedigree, which
was symbolized NNO1(Nanophthalmosl, OMIM #
600165), was mapped to chromosome 11p13 in a 14.7
cM interval. In 1998, Bessant et al."?! mapped the dis-
ease-causing gene MCOP (Microphthalmos, OMIM#
251600) to chromosome 14q32 on the basis of a
whole-genome linkage analysis in a consanguineous
five-generation Pakistan isolated microphthalmia fam-
ily with autosomal recessive inheritance. Linkage
analysis gave a maximum LOD score of 3.55 for the
marker D14S65 (at a recombination fraction of 0.00).
Surrounding this marker there was a region of homo-
zygosity of 7.3 c¢M, between markers D14S987 and
D14S267, within which the disease gene was predicted
to lie. Morle er al.'®! studied a five-generation
Sephardic Jewish family, in which patients had either
unilateral or bilateral microphthalmia of variable sever-
ity inherited as an autosomal dominant trait with in-
complete penetrance. By a genome scan, they demon-
strated the linkage of the disease-causing gene in this
pedigree, which was symbolized NNO2 (Nanophthal-
mos2, OMIM #605738), to chromosome 15q12-q15 in
a 13.8 cM interval. A maximum LOD score of 3.77 was
obtained at marker D15S1007 (at a recombination frac-
tion of 0.00). Haplotype analyses narrowed the assign-
ment to a 4.5 cM between D15S1002 and D15S1048,
and 7.1 cM between D15S1043 and D15S1040. Hith-
erto, the disease-causing genes of different mi-
crophthalmia families have been localized to different
intervals in human genome. We performed a study on a
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six-generation pedigree of autosomal dominant con-
genital microphthalmia coming from Zhejiang Province
in order to investigate the relationship between the gene
responsible for this Chinese microphthalmia family and
the loci reported previously. This isolated congenital
microphthalmia family is the first reported and ana-
lyzed Chinese pedigree.

1 Subjects and methods
1.1 Subjects

We collected a six-generation pedigree with auto-
somal dominant congenital microphthalmia residing in
Zhejiang Province (Fig. 1). The autosomal dominant
mode of inheritance in this pedigree was confirmed by
the following facts: the microphthalmia phenotype was
inherited through successive generations independent
of sexuality; 50% offsprings would be affected when one
of their parents was patient and the other was normal;
incidence rate was equal between male and female.
Meanwhile, our family accorded with the qualifications
used for linkage analysis (viz. little mobility, enough
family members and aware of genetic data, such as
mode of inheritance, degree of heritability and pene-
trance), as classified by Liu and He™*.

The affected individuals were evaluated by oph-
thalmologic examination. A complete ophthalmologic
examination showed that affected members had the
phenotype of the small eye globe, enophthalmos, nar-
row palpebral fissure, light ptosis, superficial anterior
chamber, small cornea and normal pupil. The proband
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Pedigree of the family with congenital microphthalmia in our study.
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IV 8, the product of a consanguineous marriage,
showed the phenotype: bilateral small eye globe, 19.9
mm axial length, narrow palpebral fissure and light
cernuous, 9.7 mm horizontal diameter and 9.4mm ver-
tical diameter of cornea, light anterior chamber and
normal slit lamp biomicroscopy. Leucocytes culture of
peripheral blood indicated that his chromatosome was
normal and karyotype was 46, XX. Three sons and one
daughter of this proband couple died prematurely[m.

1.2 Extracting genomic DNA

Peripheral blood was collected from each individual
with informed consent. Genomic DNA was extracted
from peripheral blood by using the standard phe-
nol/chloroform method and was stored at —20°C.

1.3 Amplifying microsatellite marks by PCR

According to the previously reported five loci, 14
microsatellite marks on chromosome 3, 11, 14 and 15
were used as genetic markers (Table 1) and were am-
plified by PCR with fluorescence labeled primers. PCR
was performed in a 25-pL volume containing 10ng ge-
nomic DNA, 2.5 puL PCR 10x buffer, 200 pmol/L
dNTPs, 0.4 pumol/L of each primer, 1.5 mmol/L MgCl,,
1 U of Tag DNA polymerase and 0.1 mg/mL BSA. A
three-stage PCR was used and cycling conditions were:
3 min at 94°C, 35 cycles of 30 s at 94°C, 30 s at 53—
59°C and 30 s at 72°C, followed by 5 min extension at
72°C.

Table I Candidate loci and the microsatellite markers for linkage
analysis

Candidate gene Locus Marks Fragenz]c;l;; length
MITF 3pl4.1-p12.3  D3S1300 217—241
D3S1239 187—193
D3S3566 218—234
D3S3698 270—278
D3S1285 232—242
D3S3524 225—269
D3S3551 242—264
SOX2 3926.3-q27 D3S2314 210—222
PAX6 11pl3 D11S904 185—201
D11S1324 110—128
D11S914 274—285
D11S1751 248—310
MCOP 14932 D14S987 308—320
NNO2 15q12-q15  D15S1007 165—189

1.4 Genescan and genotyping
1.5 pL PCR products mixed with 2.0 pL buffer,
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which was prepared with Formamid, Polyglucosan and
GeneScan-350 ROX™ (8:4:3), were denatured at
95°C for 4 min, put in ice quickly and then size frac-
tionated on a 5% denaturing polyacrylamide gel run on
an ABI377 sequencer. GeneScan3.1 and Genotyper2.0
softwares were used to determine the size of alleles.
GeneScan-350 ROX™ was used as internal size stan-
dards and run in the same lane with the PCR products.

1.5 Linkage analysis

Two-point LOD-scores were calculated by using the
MLINK program of the Linkage software package ver-
sion 5.2. The microphthalmia was assumed to be in an
autosomal dominant model with an estimated pene-
trance of 100%. The gene frequency of disease was set
at 0.0001 and the mutation rate was set at zero. The
equal recombination frequencies between male and
female were assumed. Allele frequencies for all mark-
ers were kept equal.

2 Results and discussion

Linkage analysis is an important way for investigat-
ing the relative location of a gene according to linkage
relationship between gene loci and is popularly used
now. LOD-score method is one of the most commonly
used approaches in linkage analysis. We get two prob-
abilities from the genetic data about the two loci: one is
supposing linkage of the two loci at a recombination
fraction; the other is supposing absence of linkage of
the two loci at a recombination fraction. Odds of sup-
porting or excluding linkage are obtained by comparing
these two probabilities. LOD score just means log of
odds. LOD score=1 supports linkage; LOD score=3
confirms linkage; LOD score<<—2 excludes linkage. In
this research, we found LOD scores consistently <-2 at
each of these microsatellite markers (Table 2), which
demonstrated the absence of linkage between the dis-
ease gene in the family and these 14 microsatellite
markers, suggesting that the disease-causing gene re-
sponsible for the Chinese microphthalmia was not lo-
cated in any of the reported known MITF, SOX2, PAXG,
MCOP and NNO2 loci. Additionally, Yu et al"®! pre-
viously performed a preliminary linkage analysis in the
same family and excluded several candidate loci
(CHX10, MITF, RX, MCOP, NNOI and NNO2). In
conclusion, microphthalmia in this family may proba-
bly result from defects in a new developmental gene
which is essential in eye development.
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Table 2 Two-point LOD scores of linkage analysis between the disease gene and microsatellite markers

Recombination fraction

Microsatellite marker

0 0.01 0.05 0.10 0.20 0.30 0.40
D3S1300 —o 0.082 0.646 0.776 0.726 0.537 0.293
D3S1239 —oo -1.166 -0.504 -0.253 -0.064 -0.009 -0.003
D3S3566 —° -0.763 —-0.145 0.057 0.168 0.162 0.111
D3S3698 —oo -0.224 0.356 0.506 0.502 0.375 0.216
D3S1285 —o -2.717 -1.392 -0.879 —0.441 -0.231 —-0.110
D3S3524 - -2.461 —-1.143 —0.642 —0.248 —0.108 -0.060
D3S3551 - -4.406 -2.360 -1.519 -0.747 -0.359 -0.151
D3S2314 —° -2.570 -1.255 —0.754 —-0.353 —-0.185 -0.096
D11S904 —oo -2.831 —1.458 —0.898 —0.406 —0.182 -0.074
D11S1324 - -4.470 —2.389 -1.517 -0.713 —0.318 -0.118
D11S914 -3.774 —-1.658 -0.926 -0.612 -0.321 —0.160 -0.063
D11S1751 —o -3.147 —-1.200 —0.487 0.020 0.137 0.104
D14S987 - -4.196 -2.119 -1.263 -0.503 -0.167 -0.032
D15S1007 —° -5.497 -2.815 —-1.739 —0.763 —0.286 —0.068

Congenital microphthalmia is a genetically hetero-
geneous disorder, so its pathogenesis is complicated.
The important period for the occurrence of congenital
microphthalmia is the early stage of embryonic and
fetal life, which is also critical for human eye develop-
ment. The optic vesicle begins to develop from the
forebrain at the fourth week of gestation. At this period
both environmental and genetic factors can lead to ob-
struction of eye morphogenesis and eventually result in
microphthalmia. Maternal vitamin or amino acid defi-
ciency during pregnancy may be the genetic predispo-
sition to the microphthalmia. At the same time, physical
and biological factors, e.g. X-ray exposure, virus infec-
tion (rubella or cytomegalovirus) and taking medicine
could also cause microphthalmia?. Genetic factors
include mutations in eye-development genes and
chromosomal deletion or translocation.

As is well known, microphthalmia is often asymmet-
ric or unilateral. Other ocular abnormalities such as
congenital cystic eye or pupil displacement usually ac-
company microphthalmia in homonymous or opposite
eye. The disease-causing gene of different ethnic mi-
crophthalmia families have been localized in individual
different intervals on chromosome™ 2 indicating the
complex aetiology of microphthalmia which may be
associated with multiple genes. Moreover, the severity
of the disease phenotype often ranges from mild to ex-
treme microphthalmia (anophthalmia) within a single
family, suggesting that the environmental factors might
have some effects on the penetrance2.. In this context,
it is then not strange that the pathogenic gene of the
Chinese microphthalmia family falls out of the previ-
ously reported loci. In our subsequent work, a ge-
nome-scan analysis using 400 microsatellite markers
scattering on all the human chromosomes will be per-
formed to localize and clone the disease-causing gene

www.scichina.com  www.springerlink.com

associated with this Chinese microphthalmia family.

Acknowledgements We thank Dr. Kong Qingpeng for his
help in preparing the manuscript. This work was supported by
Science and Technology Committee of Yunnan Province and
the National Natural Science Foundation of China (Grant No.
30021004).

References

1 Weiss A H, Kousseff B G, Ross E A, et al. Simple microphthalmos.
Arch Ophthalmol, 1989, 107: 1625—1630
2 Warburg M. Classification of microphthalmos and coloboma. J
Med Genet, 1993, 30: 664—669
3 HU D N. Prevalence and mode of inheritance of major genetic eye
diseases in China. ] Med Genet, 1987, 24: 584 —588
4 Freund C, Horsford D J, Mcinnes R R. Transcription factor genes
and the developing eye: A genetic perspective. Hum Mol Genet,
1996, 5: 1471 —1488
5 Graw J. Genetic aspects of embryonic eye development in verte-
brates. Dev Genet, 1996, 18: 181 —197[DOI
6 Tassabehji M, Newton V E, Read A P. Waardenburg syndrome type
2 caused by mutation in the human micmphthalmia (MITF) gene.
Nat Genet, 1994, 8: 251—255[DOI
7 Hanson I M. PAX6 and congenital eye malformations. Pediatr Res,
2003, 54: 791—796[DOI
8 Fantes J, Ragge N K, Lynch S A, et al. Mutations in SOX2 cause
anophthalmia. Nature Genet, 2003, 33: 461 —462[DOI
9 Ragge N K, Lorenz B, Schneider A, et al. SOX2 anophthalmia
syndrome. Am J Med Genet, 2005, 135: 1 —7[DOI
10 Hagstrom S A, Pauer G, Reid J, et al. SOX2 mutation causes
anophthalmia, hearing loss, and brain anomalies . Am J Med Genet,
2005, 138: 95—98[DOI
11 Othman M I, Sullivan S A, Skuta G L, et al. Autosomal dominant
nanophthalmos (NNO1) with high hyperopia and angle-closure
glaucoma maps to chromosome 11. Am J Hum Genet, 1998, 63:
1411—1418[DOI
12 Bessant D A, Khaliq S, Hameed A, et al. A locus for autosomal re-
cessive congenital microphthalmia maps to chromosome 14q32.
Am J Hum Genet, 1998, 62: 1113—1116[DOI
13 Morle L, Bozon M, Zech J C, et al. A locus for autosomal dominant
colobomatous microphthalmia maps to chromosome 15q12-ql15.
Am J Hum Genet, 2000, 67: 1592—1597[DOIL
14 Liu W Q, He L. Large-scale automatical gene scanning and linkage
analysis—The strategy for mapping hereditary disease associated
genes. Chin Bull Life Sci (in Chinese), 1998, 10: 233 —235
15 Zhou Y M, Zhang D Q, Mao Z D, et al. Congenital Microphthal-
mia—Report of 25 families. Chin J Med Genet (in Chinese), 1988,
5:57—58
16  YuP, Zhou Q, Guo L, et al. The preliminary linkage analysis of the
autosomal dominant hereditary microphthalmia with 12 microsatel-
lite markers. Acta Biol Exper Sin (in Chinese), 2004, 37: 85—90

2871


http://dx.doi.org/10.1002/(SICI)1520-6408(1996)18:3%3C181::AID-DVG1%3E3.0.CO;2-5
http://dx.doi.org/10.1038/ng1194-251
http://dx.doi.org/10.1203/01.PDR.0000096455.00657.98
http://dx.doi.org/10.1038/ng1120
http://dx.doi.org/10.1002/ajmg.a.30642
http://dx.doi.org/10.1002/ajmg.a.30803
http://dx.doi.org/10.1086/302113
http://dx.doi.org/10.1086/301843
http://dx.doi.org/10.1086/316894

	Exclusive gene mapping of congenital microphthalmia in  a Chinese family 
	YIN Yanan1,2*, LI Hui2,3*, YU Ping4, ZHOU Qiang5, ZHAO Luhang1 & ZHANG Ya-Ping2 
	1  Subjects and methods 
	2  Results and discussion 
	References 




<<
  /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


