M 3 b &

2008 &£ ¥ 53% F 3H: 271 ~ 280

Tiling Array

Q a> SCIENCE IN CHINA PRESS

100080;
s 100049;
s 101300
E-mail: Ixy@sccas.cn
2007-09-17 ,2008-01-02
( :2006AA01A116) ( £ 60533020, 60673064)
( : 2005DKA64002)
Tiling Array (microarray) , Tiling
Array 5 Tiling Array
Tiling Array
, Tiling Array Tiling Array
Tiling Array
,  Tiling Array 3
1 Tiling Arra
DNA g y
, Tiling Array , Tiling(
, tile path)
, Tiling Array
2x10%~2.5x10* ,
RNA s rRNA, tRNA, microRNA, >
snoRNA cDNA (cDNA sequencing) > (step resolution).
, 1" Tiling Array
, Tiling Array
) 2L
5 , ,
(microarray) ; Tiling Array
Tiling Array™! ) - (2)

, Tiling Array

www.scichina.com csb.scichina.com

Tiling Array

271


mailto:lxy@sccas.cn

4 %0 & 2008%28 E53% EIMW

(a) E=R4A
ATCTGATATCCTAGCTCTGTTACTGG: CATTAGCATC

, Tiling Array
() ;

- — () ,  Tiling Array
Tiling Array 25~1000 nt,
(b) HRERT (oligonucleotide, oligo)
E&Rig1+ Probel 25~70 nt, 100~150 nt.
Probe2 77 ,
Probe3
___________________ sy ’
BEEES & L Tiling Array
wit Probel Probe2 Probe3 ... , ,
= e
FgR
wit Probel Probe2 Probe3 ...
1 ’ . ' .
(a) Tiling Array , o ) > ( )
; (b) tile path ’
: =)
’ ’ ;)
s ()
1.1
31
[4] [51
R Kane [} 50 nt s
75%,
, ; 15 bp ,
, DNA o 90%,
; , 20 bp, —35 kcal/mol
, (1 cal=4.1868 J),
Tiling Array , ,
50 70 nt . ,
) , Tiling
(target) ) Array
6-10
[7.8] ’

272

BLASTH! Needleman-



WunschH2 s
Tiling Array
1.2
, Tiling Array
= Tiling
Array R )
25~70 nt,
) 2 cm?
6600000 ,
(spotted) , PCR
(bacterial artificial chromosome)
UL PCR 1 kb
, 1x10*~4x10*
s oligo . PCR BAC
. , Rinn 3] Tiling Array
PCR , PCR 2
PCR , PCR Tiling
Array 2 PCR
, Tiling Array
oligo
1.3
, RNA
, ()
: RNA cDNA
() ¢cDNA :
“ S ;)
s ()
1.4

( 30 ) ,
Tiling

Tiling
Array .
Tiling Array ,

Tiling Array

Tiling Array

, Til-
ing Array
2 Tiling Array
, Tiling
Array
DNA
(motif) )
[14]
, Tiling Array
RBP
(RNA-binding protein) .
, Tiling Array ChIP-chip Methylome
CGH
Tiling Array ,
Science, Nature Genome Research
Tiling Array
, RNA
, cDNA
, 20
. 2001
4.1 (ink-jet) oligo ,
22

(exons) , ,

273



a4 % B B 20084278 535 H3H
57% ,
3.1 Tiling Array
2002 5 Science
’ (junk). ’ Tiling Array | sy 21 22
. 11 (cell lines) .
, Tiling Array
DNA ( ReapeatMasker
’ ), 25 nt, 35 mer
’ ’ EST, cDNA , 25nt-oligomers/35bp-step, ‘
[14] Affymetrix PM (perfect match) MM (mis-
’ match) , MM PM
« . , poly(A+) RNA
’ cDNA 5
(antisense) , ’
. Kampa 1el ’ ’
. DNA
2002  Affymetrix 21 22
, 90%
11% mRNAs ESTs
’ 2003 Rinn U314 ,
0% PCR 22
(introns) o s 5
, 21 22 20% )
[14] . Rinn 2002
17 ’ Kapranov 18 ,
' : 50%
, Tiling Array ’
[14] B
2004  Merck el
Tiling Array ere ] ’
60nt-oligomers/30bp-step ,
' 20 6 22 8
s Tiling Arra
s Y . , 47%
’ ’ : 22%
,25% (intergene)
3 Tiling Array , Bertone [2q Tiling
s Tiling Array Array , 36nt-oligomers/46bp-step,
, 2002 , 134 (liver)
Tiling Array s 10595
R 2005 5 Science
Tiling Array 10 (6,7,13,14, 19, 20, 21,22, X
, Tiling Array Y)8 21

274



Affymetrix , 5 bp,
20 bp
2002 7 08
, 10 , 31.8%
, 42%~49% ;
3.2 Tiling Array
2003 Science Tiling
Array 22
s 25 nt,
2000 . , 30%
, 5817
2004 Tiling Array 23] 41%
4 Tiling Array
Tiling Array
( dark matter)
21
4.1
cDNA
. cDNA 14l
2000 cDNAs Ensembl ,
ORF > 300 bp. LongSAGE !
cDNA
dark matter?.,
(pseudogenes) dark
matter . s 20000
261
Tiling Array 2
4.2
(ncRNAs),

s Tiling Array
ncRNAs dark matter?Z.
ncRNAs , poly(A),
) poly(A) ncRNAs
BRI RT-PCR , 74%
ncRNAs[Zl, ncRNAs .
4.3
dark matter ESTs
, RNA
, E. coli ,
un dark
matter Tiling Array ,
11% ,
21
4.4 (isoforms)
, 20, 21, 22
Tiling Array ,
dark matter
18.19
. Kapranov 18] Tiling Array
> 5% s
4.5
cDNA 5
UTRs ( ) ,
dark matter, UTRs ,
dark matter
4.6
Tiling Array , RT-PCR
Northern blot  Tiling Array
dark matter
RNAs RNAs
DNA, dark mat-

ter

275



a4 % B B 20084278 535 H3H
321
mRNAs. RNAs Tiling Array s
, , Affymetrix
RNA , SW
mRNAs, . ; Merck Schadt
(double-stranded labeling). = ,
cDNA s
(281 , dark matter Bertone 20
(cross-hybridization)23%, , ,
, . Affymetrix s
, Tiling Array ,
PM MM , MM ,
, Affymetrix
131
s , 3 Tiling Array
5.1
4.7 o . L16]
() (sliding window, SW) . SW
’ ’ Affymetrix ,
. (positive). SW
Tiling Array ,
> s BW’
’ ’ BW>2+1, P, Z; = PM;-
MMJ P[’
5 Tiling Array PT,, [PT~BW, PTABW]
RNA Amn = (ZutZ,)/2,
, m n ,
E; = pseudo-median(P;) = median (4,, ,: m<
Tiling Array , = n .
: ) s (D)
, Tiling Array , ; (2)
[32-34] Kapranov ( 137 bp). 2002
U8 Rinn 31 Bertone 20 Schadt 19 Kapranov Hel > 25

Cheng 21 Tiling Array

276



ERA
—————————— PM MM || MMM |- | PM MMy,
P"l P/ P1+l
DITEEAEA
PPIRETRE
2 IBNEIIE
A= (PM, MM, +PM-MM)/2
N S (PM,_-MM, +PM,,,-MM,,,)/2
) EFEBE
A i1 =(PM-MM;PM,,,-MM,,,)/2 HhiE
Pseudo-median (p) =median (A, ; Ay A, 1)
2 Kampa s gw
nt, 35 bp, 100 bp, SD ,
3 .
2 o () HMM .
s (hidden Markov model), Tiling Array
, , HMMPY
. Affymetrix , Tiling Array
RNA ,
HMM Tiling Array
, [37-401 Du B HMM
" , HMM Tiling Array
337
(transfrags). s )
(minirun) 90 bp,
(maxgap) 40 bp, transfragH®., ; RefSeq
() (signal distribution, SD) 20, Ensembl , ,
SD Bertone 2o ; s s
TARs (transcriptional active regions)
. TARs transfrags , ; Vitebi*! , HMM
Bertone s .
90% . HMM
Bertone , 36 nt, (machine learning) ,
46 bp, 5 )
TARs. TARs ) ) )

2717



a4 % B B 20084278 535 H3H
ESRE
‘ Tiling array
ES8uB
L Ll b
EsmE e
I r————77 |
| |
' : | : RAEENEY
A
| e LU Ty =
e 4 e 1
RENE
IRIEERA
SR, tRiCHE
ARERIA
RENE
4
BORTREL oy AR
ESRE
A RRERICET
BIRHAE
REHUE
3 HMM
HMM
5.2 ,
SW Affymetrix ,
, HMM ,
’ [32]
SD . , '
. SD 6
, Tiling Array 5 ,
, . SW . Tiling Array
PM MM ,
, SW .
, Tiling Array
.SW SD ,
, , Tiling Array
, , Tiling Ar-
> Tiling Array ray

278



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
26

27

Royce T E, Rozowsky ] S, Bertone P, et al. Issues in the analysis of oligonucleotide tiling microarrays for transcript mapping. Trends
Genet, 2004, 21: 466—475[DOT]

Johnson ] M, Edwards S, Shoemaker D, et al. Dark matter in the genome:evidence of widespread transcription detected by microarray
tiling experiments. Trends Genet, 2004, 21: 93—102[DOI]

Whitchurch A K. Gene expression microarray. IEEE Potentials, 2002, 21: 30—34[DOI]

Moore T R. Making chips to probe genes. IEEE Spectrum, 2001, 38: 54—60[DOI]

Hughes T R, Mao M, Jones A R, et al. Expression profiling using microarrays fabricated by an ink-jet oligonucleotide synthesizer. Nat
Biotechnol, 2001, 19: 342—377 [DOI]

Chou C C, Chen C H, Lee T T, et al. Optimization of probe length and the number of probes per gene for optimal microarray analysis
of gene expression. Nucleic Acids Res, 2004, 32: ¢99[DOI]

Liebich ], Schadt C W, Chong S C, et al. Improvement of oligonucleotide probe design criteria for functional gene microarrays in en-

viromental applications. Appl Environ Microarray, 2006, 72: 1688—1691[DOI]

He Z 1L, Wu LY, Li X Y, et al. Empirical establishment of oligonucleotide probe design criteria. Appl Environ Microarray, 2005, 71:
3753—3760[DOI]

Li XY, He Z L, Zhou ] Z. Selection of optimal oligonucleotide probes for microarrays using multiple criteria, global alignment and
parameter estimation. Nucleic Acids Res, 2005, 33: 6114—6123[DOI]

Kane M D, Jatkoe T A, Stumpf C R. et al. Assessment of sensitivity and specificity of oligonucleotide (50mer) microarrays. Nucleic
Acids Res, 2000, 2: 4552—4557[DOI]

Altschul S F, Gish W, Miller W, et al. Basic local alignment search tool. ] Mol Biol, 1990, 215: 403—410

Pearson W R, Lipman D. Improved tools for biological sequence comparison. Proc Natl Acad Sci USA, 1988, 85: 2444—2448[DOI]
Rinn ] L, Euskirchen G, Bertone P, et al. The transcriptional activity of human chromosome 22. Genes Dev, 2003, 17: 529—
540[DOT]

Mockler T C, Chan S, Sundaresan A, et al. Applications of DNA tiling arrays for whole-genome analysis. Genomics, 2005, 85: 1—
15[DO1]

Shoemaker D D, Schadt E E, Armour C D, et al. Experimental annotation of the human genome using microarray technology. Nature,
2001, 409: 922—927[DOT]

Kampa D, Cheng J, Kapranove P, et al. Novel RNAs identified from an in-depth analysis of the transcriptome of human chromosome

21 and 22. Genome Res, 2004, 12: 331—342[DOI]

Chen ] ], Sun M, Kent W J, et al. Over 20% of human transcripts might form sense-antisense pairs. Necleic Acids Res, 2004, 32: 4812—
4820[DOI]

Kapranov P, Cawley S E, Drenkow ], et al. Large_scale transcriptional activity in chromosomes 21 and 22. Science, 2002, 296: 916—
919[DOI]

Schadt E E, Edwards S W, Debraj G, et al. A comprehensive transcript index of the human genome generated using microarrays and
computational approaches. Genome Biol, 2004, 5: R73[DOI]

Bertone P, Stolc V, Royce T E, et al. Identification of novel transcribed sequences in human using high-resolution genomic Tiling Ar-
rays. Science, 2004, 306: 2242—2246[DOI]

Cheng J, Kaparanov P, Drenkow ], et al. Transcriptional maps of 10 human chromosomes at 5-nucleotide resolution. Science, 2005,
308: 1149—1154[DOI]

Yamada K, Lim ], Dale ], et al. Empirical analysis of transcriptional activity in the Arabidopsis genome. Science, 2003, 302: 842—
846[DOI]

Stolc V, Gauhar Z, Mason C, et al. A gene expression map for the euchromatic genome of Drosophila melanogaster. Science, 2004,
302: 655—660[DOI]

Ota T, Suzuki Y, Nishikawa T. Complete sequencing and characterization of 21,243 full-length human cDNAs. Nat Genet, 2004, 36:
40—45[DOI]

Saha S, Sparks A B, Rago C, et al. Using the transcriptome to annotate the genome. Nat Biotechnol, 2002, 20: 508—512[DOI]
Hirotsune S, Yoshida N, Chen A, et al. An expressed pseudogene regulates the messenger RNA stability of its homologous coding
genes. Nature, 2003, 423: 91—96[DO]]

Claverie ] M. Fewer genes, more noncoding RNA. Science, 2005, 309: 1529—1530[DOI]

279


http://dx.doi.org/10.1016/j.tig.2005.06.007
http://dx.doi.org/10.1016/j.tig.2004.12.009
http://dx.doi.org/10.1109/45.985325
http://dx.doi.org/10.1109/6.908856
http://dx.doi.org/10.1038/86730
http://dx.doi.org/10.1093/nar/gnh099
http://dx.doi.org/10.1128/AEM.72.2.1688-1691.2006
http://dx.doi.org/10.1128/AEM.71.7.3753-3760.2005
http://dx.doi.org/10.1093/nar/gki914
http://dx.doi.org/10.1093/nar/28.22.4552
http://dx.doi.org/10.1073/pnas.85.8.2444
http://dx.doi.org/10.1101/gad.1055203
http://dx.doi.org/10.1016/j.ygeno.2004.10.005
http://dx.doi.org/10.1038/35057141
http://dx.doi.org/10.1101/gr.2094104
http://dx.doi.org/10.1093/nar/gkh818
http://dx.doi.org/10.1126/science.1068597
http://dx.doi.org/10.1186/gb-2004-5-10-r73
http://dx.doi.org/10.1126/science.1103388
http://dx.doi.org/10.1126/science.1108625
http://dx.doi.org/10.1126/science.1088305
http://dx.doi.org/10.1126/science.1101312
http://dx.doi.org/10.1038/ng1285
http://dx.doi.org/10.1038/nbt0502-508
http://dx.doi.org/10.1038/nature01535
http://dx.doi.org/10.1126/science.1116800

4 %0 & 2008%28 E53% EIMW

28

29

30

31

32

33

34

35

36

37

38

39
40

41

280

Castle J, Engele P G, Armour C D, et al. Optimization of oligonucleotide arrays and RNA amplification protocols for analysis of tran-
script structure and alternative splicing. Genome Biol, 2003, 4: R66[DOI]

Flikka K, Yadetie F, Laegreid A, et al. XHM: A system for detection of potential cross hybridizations in DNA microarrays. BMC Bio-
informatics, 2004, 5: 117—125[DOI]

Reilly C, Raghavan A, Bohjanen P. Global assessment of cross-hybridization for oligonucleotide arrays. ] Biomol Tech, 2006, 17: 163
—172

Wu C, Carta R, Zhang L, et al. Sequence dependence of cross-hybridization on short oligo microarrays. Nucleic Acids Res, 2005, 33(9):
e84[DOI]

Emanuelsson O, Nagalakshmi U, Zheng D Y, et al. Assessing the performance of different high-density tiling microarray strategies for
mapping transcribed regions of the human genome. Genome Res, 2006, 17: 886—897[DOI]

Halasz G, van Batenburg M F, Perusse |, et al. Detecting transcriptional active regions using genomic tiling arrays. Genome Biol, 2006,
7: R59[DOI]

Huber W, Toedling ], Steinmetz L. M. Transcript mapping with high-density oligonucleotide tiling arrays. Bioinformatics, 22: 1963—
1970

Ying L, Schadt E E, Svetnik V, et al. Identification of chromosomal regions containing transcribed sequences using microarrays and com-
putational methods. In: 2003 Proceedings of the American Statistical Association Alexandria. VA: American Statistical Association, 2003:
4672—4677

Rabiner L. A tutorial on hidden Markov models and selected application in speech recognition. Proc IEEE, 1989, 77: 257—286[DOI]
Du ], Rozowsky ] S, Korbel ] O, et al. A supervised hidden markov model framework for efficiently segmenting Tiling Array data in transcrip-

tional and chIP-chip experiments:systematically incorporating validated biological knowledge. Bioinformatics, 20006, 22: 3016—3024[DOI]

Munch K, Gardner P P, Arctander P, et al. A hidden Markov model approach for determing expression from genomic tiling microar-
rays. BMC Bioinformatics, 2006, 7: 1471—2105

JiH K, Wong W H. TileMap: Create chromosomal map of tiling array hybridization. Bioinformatics, 2005, 21: 3629—3636[DO]]

Li W, Meyer C A, Liu X S. A hiddern Markov model for analyzing ChIP-chip experiments on genome tiling arrays and its application
to p53 binding sequences. Bioinformatics, 2005, 21: 1274—1282

Viterbi A ]. Error bounds for convolutional codes and an asymptotically optimum decoding algorithm. IEEE Trans Inform Theory,
1967, 13: 260—267



http://dx.doi.org/10.1186/gb-2003-4-10-r66
http://dx.doi.org/10.1186/1471-2105-5-117
http://dx.doi.org/10.1093/nar/gni082
http://dx.doi.org/10.1101/gr.5014606
http://dx.doi.org/10.1186/gb-2006-7-7-r59
http://dx.doi.org/10.1109/5.18626
http://dx.doi.org/10.1093/bioinformatics/btl515
http://dx.doi.org/10.1093/bioinformatics/bti593

	Tiling Array技术与应用研究进展 
	郎显宇①②, 王俊③, 迟学斌① 



<<
  /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


