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Abstract 

Background: Spinocerebellar ataxia type 7 (SCA7) is a rare subtype of SCA in the Chinese population. 
To the best of our knowledge, no Chinese infantile-onset cases confi rmed by molecular analysis have 
been reported. Methods: Clinical and molecular analyses were performed in a Chinese family with 
several members clinically diagnosed with SCA7. Results: After molecular analysis of ATXN7, the 
father and his daughter were shown by the agarose gel electrophoresis analysis to have one expanded 
allele and one normal allele. DNA sequencing showed the diplotype CAG repeats in the father and 
daughter to be 50/11 and 189/10, respectively. Based on this result and observed clinical features, the 
daughter was diagnosed with an infantile-onset SCA7. 
Conclusion: This is the fi rst report of infantile-onset SCA7 in the Chinese population confi rmed 
by molecular analysis. Our data also indicate that life expectancy is longer for infantile-onset cases 
without multi-organ damage, compared to cases with multi-organ damage.
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INTRODUCTION

Spinocerebellar ataxia type 7 (SCA7) is associated 
with a variety of clinical manifestations, including 
progressive cerebellar ataxia, dysarthria and 
decreased visual acuity. Compared to other SCAs, 
impairment of color vision and the presence 
of pigmentary maculopathy are distinguishing 
clinical features of SCA7 patients.1 SCA7 is 
caused by expansions of CAG repeats located in 
exon 3 of the ATXN7 gene on chromosome 3p14-
21.1.2 The number of CAG repeats is within the 
range of 4-35 in normal individuals and 38-406 
in SCA7 patients. In patients, the age of onset 
inversely correlates with the number of CAG 
repeats. Rare infantile-onset cases (defi ned as 
onset age less than 2 years) are characterized by 
CAG repeat numbers over 130.3 The frequency of 
SCA7 varies among ethnic groups. SCA7 is the 
most common subtype of SCAs in Sweden and 
Finland4, but is rare in China.5 To our knowledge, 
only 8 SCA7 families and 1 sporadic SCA7 case 
have previously been reported for mainland 
Chinese.5-11 No molecularly confi rmed infantile-

onset case, however, has been previously reported. 
Here, we report the fi rst Chinese infantile-onset 
SCA7 case confi rmed by molecular analysis. 

METHODS

Subjects

The pedigree under study is shown in Figure 1.
The original proband (III28) was clinically 
diagnosed with SCA7 according to previously 
published standards1 by two senior neurologists 
in March 2008 and followed for more than 3 
years. Information on family history and pedigree 
was obtained through personal interviews with 
III28 and III30. Genomic DNA of III28, III30 
and IV25 was extracted from (EDTA-treated) 
peripheral blood using a TIANamp Blood DNA 
Kit (TIANGEN, Beijing, China). Informed 
consent was obtained from III28 and III30 and 
informed consent for IV25 was obtained from her 
guardian, III28. The protocol was approved by the 
Ethics Committee of Huashan Hospital.
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Molecular analysis of CAG repeats in ATXN7

The CAG repeat expansion located in exon 
3 of ATXN7 was amplifi ed using SCA7-F1/
SCA7-R1 primers as described previously.2 PCR 
amplifi cations were performed in a total volume 
of 25 μL containing 0.10 μg of genomic DNA, 
0.10 μmol/L of each primer, 100 μmol/L of each 
dNTP and 1.25 units of LA Taq polymerase 
with 12.5 μL 2x GC buffer I (TaKaRa, Chiba, 
Japan), using a T-Gradient Thermoblock PCR 
system (Biometra, Geottingen, Germany). After 
an initial denaturation for 2 minutes at 94°C, 
the PCR reaction mixes underwent 30 cycles of 
denaturation at 94°C for 30 seconds, annealing at 
52°C for 45 seconds and extension at 72°C for 1 
minute, followed by a fi nal extension at 72°C for 5 
minutes. The PCR products were electrophoresed 
in a 2.5% agarose gel, with DL2000 (TIANGEN, 
Beijing, China) and 100bp DNA Ladder 
(TIANGEN, Beijing, China) used as DNA size 
markers. The PCR products were purifi ed and 
sequenced as previously described.12  

RESULTS

Clinical features

Proband III28, a 27-year-old male, fi rst recognized 
his visual impairment when he was 15 years old. 
Along with progressive visual dysfunction, he 
gradually developed impairment of color vision 
in the red-green axis, staring gaze, dysarthria, 

dysphagia, and impairments in hearing and 
memory. He did not complain of gait disturbances, 
however, until his last follow-up (June 2011). 
Physical examinations showed opthalmoplegia, 
hyperactive deep tendon reflexes and bilateral 
Babinski signs. Ophthalmological examinations 
showed a small increase in latency of P100 in 
the visual evoked potential test (VEP) showed 
and a normal electroretinogram (ERG). Fundi of 
both eyes were also normal (Figure 2). Magnetic 
resonance imaging (MRI), however, revealed 
minor regions of atrophy in the brain stem and 
cerebellum. (Figure 3A).
 IV25 was 30 months old when she fi rst came to 
medical attention in March 2008. She was normal 
with respect to birth and early developmental 
milestones, including head raising, rolling-over, 
crawling and sitting. She had diffi culties, however, 
learning to walk when she was 10 months old and, 
at present, can still not walk independently. She 
developed hypotonia with head lag by 12 months, 
at which time her vision was also signifi cantly 
impaired. When examined at 30 months, she 
presented with dysphagia, and could not speak in 
sentences: her speech being restricted to simple 
words like “mama” and “papa”. MRI scans 
revealed regions of atrophy in the brain stem and 
cerebellum (Figure 3B). Both electrocardiogram 
(ECG) and echocardiography were normal. Her 
father (III28) refused to allow ophthalmological 
examinations. Her symptoms worsened gradually 
and she died at an age of 37 months. 

Figure 1.  Pedigree of the SCA7 family in the present study. Arrow, proband; blackened symbols, affected individuals; 
slash, deceased individuals.

Figure 2.  Ophthalmoscopic photograph of III28.
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Figure 3.  Sagittal T1-weighted brain MRI showing mild and severe pontine and cerebellum atrophy in III28 (A) 
and IV25 (B), respectively. 

Figure 4.  The 2.5% agarose gel electrophoresis analysis of III28, III30 and IV25. M1, 100 bp DNA Ladder; M2, 
DL2000.

 III30, the younger brother of III28, did not 
show any abnormalities and was normal in 
general neurological examinations. Individual III8 
presented with progressive visual dysfunctions and 
diffi culty in walking when she was a teenager, 
and, at present, cannot walk without aid. IV7, 
the son of III8, was born with severe generalized 
hypotonia, and died at an age of 6 months.

Genetic Analysis

We were unable to contact many of the family 
members still thought to be alive, and several 
others declined to participate in our study. For 
this reason, genetic investigations were performed 
only for family members III28, III30 and IV25. 

Individuals III28 and IV25 were shown to have 
one expanded allele and one normal allele by the 
agarose gel electrophoresis analysis (Figure 4). 
After sequencing, the copy numbers of CAG 
repeats were 50/11 in III28 (Figure 5) and 189/10 
in IV25 (Figure 6).

DISCUSSION

SCAs comprise a heterogeneous group of 
neurodegenerative disorders characterized by 
progressive cerebellar ataxia, dysphagia, and 
dysarthria. Decreased visual acuity and pigmentary 
maculopathy, however, seem to be characteristic 
features of SCA7. The CAG repeat number of 
SCA7 is inversely correlated with onset age, 



Neurology Asia June 2012

124

similar to other CAG repeat expansion disorders, 
including SCA1, SCA2, SCA3, Huntington 
disease (HD) and spinal bulbar muscular atrophy 
(SBMA). Expansions longer than 70 CAG repeats 
typically result in onset of SCA7 before 10 years 
of age, while repeats longer than 130 produce 
infantile-onset cases.3

 To our knowledge, only 8 infantile-onset SCA7 
cases confi rmed by molecular analysis of ATXN7 
have been reported.13-18 These cases displayed 
several unique features (Table 1). The youngest 
case reported in the Chinese population was 4 
years old at onset and carried 97 CAG repeats.11 

In addition, Hsieh and coworkers reported an 
infantile SCA7 case in the Taiwanese population 
that was confi rmed by PCR-based Southern blot 
analysis, but not analyzed for the number of CAG 
repeats.19 In the current study, IV25 was shown 
to carry an ATXN7 allele with 189 CAG repeats. 
She had diffi culty in learning to walk when she 
was 10 months old and developed hypotonia with 
head lag by the time she was she was 12 months 
old. She was diagnosed with infantile SCA7 and 
is the fi rst infantile SCA7 case confi rmed by 
analysis of the number of CAG repeats in the 
Chinese population.

Figure 6.  Chromatogram of IV25 carrying normal allele with 10 CAG repeats and expanded allele with 189 CAG 
repeats. 

Figure 5.  Chromatogram of III28 carrying normal allele with 11 CAG repeats and expanded allele with 50 CAG 
repeats.
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Table 1: Features of infantile SCA7 cases ascertained by molecular analysis

 No. Clinical features Onset/death age(month) CAG repeat Reference
  
 1 Failure to thrive, PDA, hypotonia, 7/11 240 13 
  unable to roll or sit, poor oral control,  
  possible pigment granularity, abnormal 
  renal function, cerebellar and brainstem 
  atrophy, died of multi-organ failure.
  
 2 Generalized limb tremor, delayed 9/29 180 14 
  developmental milestones, dysphagia, 
  pigmentary degeneration, nystagmus, 
  generalised hypotonia, cerebellar ataxia, 
  cerebellar and brainstem atrophy.   
  
 3  Respiratory distress, ASD, PDA,  Birth/8 460 15
  hepatomegaly, multiple hemangiomas,   
  generalised hypotonia, CLS, retinitis  
  pigmentosa, poor eye contact, died of 
  multi-organ failure.  
  
 4   Persisting vomiting and failure to thrive,  3/5 325 15
  tachypnea, hepatomegaly, generalised 
  hypotonia, ASD, PDA, retinitis 
  pigmentosa, cerebellar atrophy, CLS,  
  died of multi-organ failure.     
  
 5  No document  About 12/No document 220 16
  
 6 No document About 24/No document 180 16
  
 7 PDA, hypotonia, acquired microcephaly, 2/6 306 17
  absent deep tendon refl exes, ankle clonus, 
  hypopharyngeal dysmotility with aspiration,  
  cerebellar atrophy. 
  
 8 Poor weight gain, PDA successfully 3/7 230-300 18 
  ligated, breathing diffi culties,  
  metabolic acidosis.  
  
ASD: atrial septum defect; PDA: patent ductus arteriosus; CLS: capillary leak syndrome.

 Several unique features of infantile SCA7 
cases compared to the child-onset and adult-onset 
cases are listed in Table 1. First, all infantile 
SCA7 cases carried more than 180 CAG repeats. 
Second, most had (multiple) clinical features, 
including hypotonia and multi-organ damage 
such as patent ductus arteriosus, respiratory 
distress, capillary leak syndrome, abnormal renal 
function and hepatomegaly; three died from multi-
organ failure. Third, the duration of the disease 
duration was very short, in most cases less than 
8 months. Fourth, the inheritance mode was 
paternal transmission in all cases, i.e., the long 
CAG repeats carried by infantile SCA7 cases 

were all derived from the fathers’ expanded CAG 
repeats. 
 In the current study, IV25 was shown to carry 
an ATXN7 allele with 189 CAG repeats and 
presented with hypotonia. She did not, however, 
have multi-organ damage, possible explaining why 
she died at age 37 months, while all cases listed 
in Table 1, except case 2, died before 12 months. 
Case 2 also did not have multi-organ damage, and 
the disease duration was 20 months, much longer 
than any of the cases with multi-organ damage. 
Based on these observations, we infer that multi-
organ damage is present in most infant SCA7 
cases and may signifi cantly reduce survival time. 
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 8. Yin XZ, Zhang BR, Wu DW, Tian J, Zhang H. The 

clinical features and gene mutation analysis in a 
pedigree of spinocerebellar ataxia type 7. Yi Chuan 
2007; 29:688-92. (in Chinese)

 9. Song XW, Tang BS, Jiang H, et al. Clinical 
characteristics and molecular biology of hereditary 
spinocerebellar ataxia type 7: study of 3 Chinese 
families. Zhonghua Yi Xue Za Zhi 2006; 86:1755-8. 
(in Chinese)

 10. Huang ZH, Xu PY, Liang XL. Analysis of the gene 
mutation and clinical characteristic of hereditary 
spinocerebellar ataxia type 7. Lin Chuang Shen Jing 
Bing Xue Za Zhi 2001; 14:272-5. (in Chinese)

 11. Han Y, Deng B, Liu M, Jiang J, Wu S, Guan Y. 
Clinical and genetic study of a Chinese family with 
spinocerebellar ataxia type 7. Neurol India 2010; 
58:622-6.

 12. Wu ZY, Zhao GX, Chen WJ, et al. Mutation analysis 
of 218 Chinese patients with Wilson disease revealed 
no correlation between the canine copper toxicosis 
gene MURR1 and Wilson disease. J Mol Med 2006; 
84:438-42. 

 13. Whitney A, Lim M, Kanabar D, Lin JP. Massive 
SCA7 expansion detected in a 7-month-old male with 
hypotonia, cardiomegaly, and renal compromise. Dev 
Med Child Neurol 2007; 49:140-3. 

 14. Ansorge O, Giunti P, Michalik A, et al. Ataxin-7 
aggregation and ubiquitination in infantile SCA7 with 
180 CAG repeats. Ann Neurol 2004; 56:448-52. 

 15. van de Warrenburg BP, Frenken CW, Ausems MG, 
et al. Striking anticipation in spinocerebellar ataxia 
type 7: the infantile phenotype. J Neurol 2001; 
248:911-4. 

 16. Giunti P, Stevanin G, Worth PF, David G, Brice 
A, Wood NW. Molecular and clinical study of 18 
families with ADCA type II: evidence for genetic 
heterogeneity and de novo mutation. Am J Hum 
Genet 1999; 64:1594-1603.

 17. Benton CS, de Silva R, Rutledge SL, Bohlega S, 
Ashizawa T, Zoghbi HY. Molecular and clinical 
studies in SCA-7 defi ne a broad clinical spectrum 
and the infantile phenotype. Neurology 1998; 
51:1081-6.

 18. Johansson J, Forsgren L, Sandgren O, Brice A, 
Holmgren1 G, Holmberg M. Expanded CAG repeats 
in Swedish spinocerebellar ataxia type 7 (SCA7) 
patients: effect of CAG repeat length on the clinical 
manifestation. Hum Mol Genet 1998; 7: 171-6.

 19. Hsieh M, Lin SJ, Chen JF, et al. Identifi cation of the 
spinocerebellar ataxia type 7 mutation in Taiwan: 
application of PCR-based Southern blot. J Neurol 
2000; 247:623-9.

Consistent with all of the cases listed in Table 
1, IV25’s greatly expanded ATXN7 allele was 
also transmitted from a father with an expanded 
ATXN7 allele. Thus, reported large expansions that 
produce infantile-onset SCA7 consistently show 
paternal transmission. In contrast to these results, 
however, the inheritance mode in the additional 
infantile SCA7 case in the current study, IV7, 
was apparently maternal transmission. Though we 
could not confi rm this by molecular analysis, we 
could propose that IV7 is an infantile SCA7 case 
based on clinical features. This unusual inheritance 
mode, however, needs to be confi rmed in other 
populations. 

ACKNOWLEDGEMENTS

The authors sincerely thank the patients and 
their families for their help and willingness to 
participate in this study. We thank Dr. David Saffen 
(Fudan University) for editing the manuscript. We 
also thank the anonymous reviewers for improving 
the manuscript. This work was supported by grants 
from the National Natural Science Foundation 
to Zhi-Ying Wu (81125009, Beijing), and a 
grant to Zhi-Ying Wu, from Huashan Hospital 
for a special professorship at Fudan University 
Shanghai, China.

DISCLOSURE

Confl icting Interests: None

REFERENCES   
 1. Harding AE. Clinical features and classifi cation of 

inherited ataxias. Adv Neurol 1993; 61:1-14.
 2. David G, Abbas N, Stevanin G, et al. Cloning of the 

SCA7 gene reveals a highly unstable CAG repeat 
expansion. Nat Genet 1997; 17:65-70.  

 3. Michalik A, Martin JJ, Van Broeckhoven C. 
Spinocerebellar ataxia type 7 associated with 
pigmentary retinal dystrophy. Eur J Hum Genet 
2004; 12:2-15. 

 4. Jonasson J, Juvonen V, Sistonen P, et al. Evidence 
for a common spinocerebellar ataxia type 7 (SCA7) 
founder mutation in Scandinavia. Eur J Hum Genet 
2000; 8:918-22.  

 5. Jiang H, Tang BS, Xu B, et al. Frequency analysis 
of autosomal dominant spinocerebellar ataxias in 
mainland Chinese patients and clinical and molecular 
characterization of spinocerebellar ataxia type 6. Chin 
Med J (Engl) 2005; 118: 837-43.

 6. Gu WH, Wang YQ, Liu XZ, Zhou BY, Zhou YX, Wang 
GX. Molecular and clinical study of spinocerebellar 
ataxia type 7 in Chinese kindreds. Arch Neurol 2000; 
57:1513-8.        

 7. Lin Y, Zheng JY, Jin YH, Xie YC, Jin ZB. 
Trinucleotide expansions in the SCA7 gene in a large 
family with spinocerebellar ataxia and craniocervical 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


