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Figure 1 Chemical preparation of glass substrates for light-directed synthesis of oligonucleotide arrays.

(A) Silanation process; and (B) linker addition. A solid support is derivatized with covalent linker

molecule terminated with a photolabile protecting group (modified from McGall and Christian,

2002).
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Manufacture of a GeneChip probe array using photolithography. Near-ultraviolet light is passed

through a mask containing open windows. The size and the location of each open window delineate

the surface on the quartz wafer that will be activated for chemical synthesis (Dalma-Weiszhausz

etal., 2006).
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Figure 3  Light-directed synthesis strategy used in the manufacture of GeneChip array (McGall and Christian,

2002).
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Figure 4 GeneChip probe array design. The gene sequence shown at the top represents an example of a

target transcript. Rectangles represent exon, while the connecting line represents introns (Dalma-

Weiszhausz et al., 2006).
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5 ...ACACTACCACCCTTACCCAGTCTTCCTGAGGATACACCCACTGCTCCGG. ..

Complement to reference

Y ...TGTGATGGTGGGAATGGGTCAGAAGGACTCCTATGTGGGTGACGAGGCC ...
[ 3-AATGGGTCAGA ACTCCTATGTG Perect maich oligo

L ¥-AATGGGTCAGA ACTCCTATGTG Mismatch oligo

Perect match probe cells

Fluorescence Intensity Image
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Figure 5 Probe array design of GeneChip technology. The presence of mRNA is detected by a series of
probe pairs that differ in only one nucleotide. Hybridization of fluorescent mRNA to these probe
pairs on this chip is detected by laser scanning of the chip surface. The use of the PM minus MM
differences averaged across a set of probes greatly reduces the contribution of background and
cross-hybridization and increase the quantitative accuracy and reproducibility of measurements
(Lipshutz et al., 1999; Dalma-Weiszhausz et al., 2006).
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Figure 6 Dissection of a probe array. (A) Inside the probe array is a piece of quartz, generally containing a
synthesis area of 1.28 cm’® and carrying more than a million different features, assuming 11-mm
feature spacing. Each feature on the array is composed of millions of oligonucleotide sequences.
(B) For every perfect match (PM) feature, a mismatch (MM) feature is included. (C) A probe set
refers to all features (PM and MM) that interrogate the same target sequence (Dalma-Weiszhausz
et al., 2006).
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Figure 7 Overview of expression analysis using GeneChip technology (Aharoni and Vorst, 2001).
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Schematic illustration of staining strategy in GeneChip technology (http://www.gene-chip.com).
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Figure 10 Data analysis output for a single array analysis includes stat pairs, stat pairs used, signal, detection

and the detection p-vaule (Affymetrix, 2005).
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Figure 11 Mutational analysis of GeneChip Array. Schematic of a chip containing 6 columns of 15-mers,

with each column containing four groups of oligonucleotides that differ only at the central

position (underlined). Incubation of the chip with a fluorescent sample results in sequence-specific

hybridization events between the probe and oligonucleotide targets on the surface (solid blocks).

Comparative fluorescence intensity analysis of each column allows base-by-base resequencing
of wild type (TACGCA) and mutant (TACTCA) genes. The single base mutation in the mutant

sequence leads a general reduction of signal (stippled blocks) in the proximity of the point mutation

(Lemieux et al., 1998).
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Figure 12 Sequence analysis of GeneChip array. Determination of DNA sequence is accomplished by using a

four-probe interrogation strategy (Lipshutz et al.,1999).
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Figure 13 Typical oligonucleotide probes used in gain of signal sequence analysis. Substitution probes

interrogate for the presence of all possible single nucleotide substitution sequence variation.

Insertion probes interrogate for the presence of inserted sequences, with single nucleotide insertions

being the most feasible to completely represent on the array. Deletion probes interrogate for the

presence of all possible nucleotide deletion lengths up to a certain size. Perfect-match probes are

fully complementary to wild type sequence. One of these will be represented in the substitution set,

but the presence of additional perfect match probes over a range of size facilitates the quantitative

robustness of the loss-of-signal analysis (Hacia, 1999).
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CACCAAGTTCGCATG

Figure 14 Target image comparisons. Gray-scale raw images showing hybridization pattern of GeneChip

array. The target sequence is shown on the leftmost side along magnified region base substitution

(top right) and insertion and deletion (bottom right) probes. PM strands for perfect match probe

separately locates from substitution probe set (Hacia, et al., 1998; Karaman et al., 2005; http://

www. affymetrix.com).
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TGGGCGGCATGAACCGGAGGCCATCGTAG

CGCGCCGTACTTGGACTCCGGTAGCAT

Complementary sense
prohe set: each probe type
contained in a probe cell

CGCCGTACTTGGCCTCCGGTAGCAT

Substitution
probe set

CGCGCCGTACTTGGGCTCCGGTAGCAT

CGCCGTACTTGG——CTCCGGTAGCATC

mutant target
hybridization image

A
G
T gain of
signal
Deletion
C A G C G

mutant target sequence
(homozygous mutant)

Wild type target
hybridization image

Wild type target sequence

Single base
deletion probe

mutant target
hybridization image

gain of
signal

G
C AG G

mutant target sequence
hElEr{)ZygEHLS mutant

Figure 15 Schematic representation of chip array system. Probe on the array are arranged in sets of five. Each

probe in the set is complementary to reference sequence except for a mismatch position, called

the “substitution” position. At the substitute position, each of the four possible nucleotide (A,C,

G, T) and single base pair deletion are represented in the probe set. Assay condition optimize

hybridization of the fluorescently labeled DNA target to the probe that best matches its sequence.

This hybrid yields higher fluorescence intensity relative to the other target-probe hybrids in the set

(modified from http://www. affymetrix.com).
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A.
4 |1 |o +1 +4
MMA | MmA | mm* MvmA | mmA
pmA | PMA | PmA | PMA | PMA
B | PMB B | PB | PMB
MuB | mmB | mm* mmB | mmB

B.

REFERENCE

SEQUENCE. - -GG TGATTATGAACCTACTAT...
PROBE SEQUENCE
CCACTAATACATGGATGATA meA
CCACTAATACTTGGATGATA euA
CCACTAATACGTGGATGATA mB
CCACTAATACGTGGATGATA meB

ALLELE A

ALLELE B

Figure 16 SNP GeneChip array design. (A) A known biallelic polymorphism at position 0 is interrogated by

a block of five probe sets. Each probe set consists of four probes, a perfect match and a mismatch

to allele A, and a perfect match and a mismatch to allele B. One probe set in a block is centered

directly over the polymorphism “0”, and others are centered upstream (-4, -1) and downstream (+1,

+4). (B) The sequences of the probe set centered over the polymorphism is shown. (C) Sample

images of blocks showing homozygous 4, heterozygous A/B, or homozygous B at the same SNP

site (McGall and Christains, 2002).
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Table 1 Recent GeneChip arrays designed for crop plant biology studies.

Plant species  geneChip platform Resources

Barley Affymetrix http://www.affymetrix.com/product/array/specific/barley.affx
Brassica Affymetrix http://www.affymetrix.com/community/reasearch/consortia.affx
Critus Affymetrix http://www.affymetrix.com/community/reasearch/consortia.affx
Grape Affymetrix http://www.affymetrix.com/product/array/specific/vitis.affx
Maize Affymetrix http://www.affymetrix.com/product/array/specific/maize.affx
Medicago Affymetrix http://www.affymetrix.com/community/reasearch/consortia.affx
Rice Affymetrix http://www.affymetrix.com/product/array/specific/rice.affx
Rice Agilent http://www.chem.agilent.com/Script/PDS.asp?lpage=12133
Soybean Affymetrix http://www.affymetrix.com/product/array/specific/soybean.affx
Sugarcane Affymetrix http://www.affymetrix.com/product/array/specific/sugarcane.affx
Tomato Affymetrix http://www.affymetrix.com/community/reasearch/consortia.affx
Wheat Affymetrix http://www.affymetrix.com/product/array/specific/wheat.affx

@ A a a3 A T ya o o
nunseanuIeadueNeglnaranudnyugny
wdaludni1d 1o er ol (2006) FAnwmiAmMs
MIOUVDIBY Dehydration-responsive  element
£ L
binding protein 1 (DREBI) il transcription
factor  NABUAUDINDANNIATIAITIDININAAD
o 1 Y 19 Y o Y 9
Taeney  DREBI  a1oidngd1  udnnndaudng
aantlaiugnisunld wasnvaeumsuaaiven
= A 1 = A =
VIIUNADVAUDIADANUIATEA  11193991AINAD
Yy ¥ as v . .
ANUUAWAY LazgUuNIA1 A28 Agilent Rice
8 9 I o w A o 9
Array B3 183180 DREBI ilubudngimii
NynumuaoaunTealuaaImadouaag
A . .
Zhang et al. (2006) 1% Affymetrix GeneChip lums
Y = A A 9 @ 4
Auniguninedvesdunalanisdiuniulsa

A a a & o & v ¢
‘V]lﬂﬂﬂ’]ﬂ@ﬂﬁfaul'\liﬁ LUAE 1FDINUDIVIIVIILAY WU

[l
~

= £ A Y A f
1OU Rpgl Fuilusundmmulsanaiy diu
1 9
weadad liduniuiwfavinnmisnatenyy
@ < o '
VIANIGYO UV LAz HAUIALBUIBAIIN U
o = A a g o w o A
aana1 iunTesningdnuedmsumsfaaon
(4 o {
Wug wennndiedeiinanudy  msnswgl
oy o do o
HUVVBIMIUAADDNVOIEY NAURUTAUINHAE
(s ‘
HTuIndlidosms wu nugluuumsuaasesn
a Aq 9 a v A
voduNlinanange A umuuNal nie

ANUATeAieInINENIIARENA1Y 1dY MT

[ [ @ [ &
AndoniivaaulasiugnssuamanyazilTulni
& to & Y Y A o
whvnedy  lusuiludeanageudunsdanilas
Wugnssulunlasilgn ieni transgenic lines 0
F) a Y an A =
A danzvaromalulageusl  NImsueaaa
{ Y o ]
ponvostuwihvine  Naeandoariuil Tulniaw
Y A ' 2 & v '
apamsnie’ly  Fuilumsaadunuuaziuszes
) .
namsnadeylunilas wazldinansasivaeun
<3
570157
9 a a 4
s lenalulasgusllunsiasizv
% o (% = =
anuAulsvesatauuaniglud Tunvoany
¥ )
wangne mldnihevnanniu iesnnamnsa
v oA . Y <
1419% DNA polymorphism laazideaiazsiais?
A a Ay v o 9
gazinIeanuIgaduen Iaa u1sarn le Iy
[ @ o 1
Tasunsumstlsvilgaiiug 1y Spiegelman er al.
Y a ° { A
(2000) lamaluTageusl Muwund lunezsii
v v
A ] o ] 9
AolFe LAzl FMMHUSBUA UMW Ervsiphe
.. =) @ U 9 v
orontii (RSFI) wazasa lnanduaananlé uds
o 7 Y o 9 o J 9
ulsggnalsnuinnuisad Wuau
Y Aa I
dadiunalulagdusiiumalulad
v v
TUGY NAWITDADVAIDINYBINTEVIUNITNIN
A A 9 < ' ~ ° ) v
e ldegasiaisy uansnaziinunldnadu
Y
1 @ d o a
MIAYATFUAGINUNNAIUMITUNNNTY  921na

d? Y A 142/ T Y = 1
Buu'lﬂmalhlﬂluagﬂmunummmﬂﬂaﬂ NAWID



=) L4 an o
VITAU WIAAATIANUN

NzaivayunguauItedunmsnuasnuio i
uAINNTUANUIdILazMIHALIMA Tu Tadiile
Y a ' 3 v A A
aadunuMInan egmidszuumalulagourl
a a = o v
Nnsusinmnanaluenaadulng

fnanssnlszme

YDUOUAM 7. AT. A3UNT Doz Tyaana
Waz 3. a3, o3uding sesnTefiug fdaznaidu
e lumsasaeuanugnAssvesduntiv

1ONA1391994

Affymetrix. 2005. GeneChip Expression Analysis
Technical Manual. Santa Clara, USA.

Aharoni, A. and Vorst, O. 2001. DNA microarray
for functional plant genomics. Plant Mol Biol
48:99-118.

Cui, X.P., Xu, J., Asghar R., Condamine, P.,
Svensson, J.T., Wanamaker, S., Stein N.,
Roose M. and Close, T.J.. 2005. Detecting single
feature polymorphisms using oligonucleotide
arrays and

Bioinformatics 21: 3852-3858.

robustified projection pursuit.

Dalma-Weiszhausz, D.D., Warrington J., Tanimoto
Y. E. and Miyada, C.G. 2006. The Affymetrix
GeneChip'Platform: An overview. Methods
Enzymol 40: 3-27.

and Crkvenjakov, R.B.

Drmanac, R.T. 1987.

Method of sequencing of genomes by
hybridization with oligonucleotide probes.
Yugoslav patent application 570/87.

Fodor, S.P, Read, J.L., Pirrung, M.C., Stryer, L., Lu,
A.T. and Solas, D. 1991. Light-directed,
spatially  addressable chemical
synthesis. Science 251: 767-773.

Hacia, J.G., Sun, B., Hunt, N., Edgemon, K.,

Mosbrook, D., Robbins, C. and Fodor, S.P.A.

parallel

1998. Strategies for mutation analysis of the
large multiexon ATM gene using high-density

Thai J. Genet. 2009, 2(2) :84-102 101

oligonucleotide arrays. Genome Res 8§: 1245-
1258.

Hacia, J.G. 1999. Resequencing and mutational
analysis using oligonucleotide microarray. Nat
Genet (supplement) 21: 42-47.

Hacia, J.G. and Collins, F.S. 1999. Mutational
analysis using oligonucleotide microarray.
J Med Genet 36: 730-736.

Hacia, J.G., Brody, L.C. and Collins, F.S. 1998.
Application of DNA
analysis. Mol Psychiatr 3: 483-492.

Hardiman, G. 2004.

chips for genomic

Microarray  platforms-
comparison and constrast. Pharmacogenomics
5:487-502.

Hazen, S.P., Pathan, M.S., Sanchez, A., Baxter, 1.,
Dunn, M., Estes, B., Chang, H-S., Zhu, T.,
Kreps J.A. and Nguyen, H.T. 2005. Expression
profiling of rice segregating for drought
tolerance QTLs using a rice genome array.
Funct Integr Genomics 5: 104-116.

Ito, Y., Katsura, K., Maruyama, K., Taji, T,
Kobayashi, M., Seki, M., Shinozaki K. and
Yamaguchi-Shinozaki, K. 2006. Functional
analysis of rice DREB1/CBF-type transcription
factors involved in cold-responsive gene
expression in transgenic rice. Plant Cell
Physiol 47: 141-153.

Ji, W., Zhou W., Gregg K., Yu, N. and Davis, S.
2008. A method for -cross-species

gene

expression  analysis  with  high-density
oligonucleotide microaaray. Nucleic Acids Res
32: 1-14.

Karaman, M.W. Groshen, S., Lee, C-C. and Pike, B.
L. 2005. Comparison of substitution, insertion
and deletion for resequencing and mutational
analysis
Nucleic Acids Res 33: 1-9.

Kirst, M., Caldo R., Casati, P., Tanimoto, G.,

Walbot, V., Wise, R.P. and Buckler, E.S. 2006.

using oligonucleotide microarray.



102  Thai J. Genet. 2009, 2(2) : 84-102

Genetic diversity contribution to error in short

oligonucleotide microarray analysis. Plant
Biotechnol J 4: 489-498.

Kreps, J.A., Wu, Y., Chang, H-S., Zhu, T., Wang, X.
and Harper, J. F. 2002. Transcriptome changes
for Arabidopsis in response to salt, osmotic,
and cold stress. Plant Physiol 130: 2129-2141.

Kumar, R., Qiu, J., Joshi, T., Valliyodan, B., Xu, D.
and Nguyen, H.T. 2007. Single nucleotide
feature polymorphism discovery in rice.
PlosONE 2: e144.

Lemieux, B., Aharoni, A. and Schena, M. 1998.
Overview of DNA chip technology. Mol Breed
4:277-289.

Lipshutz, J. R., Fodor, S.P.A., Gingeras, T. R. and
Lockhart, J. 1999. High density synthetic
oligonucleotide array. Nat Genet (supplement)
21:20-24.

McClintick, J.N. and Edenberg, H.J. 2006. Effects of
filtering by Present call on analysis of microarray
experiment. BMC Bioinformatics 7: e49.

McGall, G.H. and Christians, F.C.

High-density GeneChip oligonucleotide probe

2002.

array. In: Scheper, T. (ed.). Advance in

=) L4 an o
VTTAU WINAATIANU

Biochemical Engineering/Biotechnology.
Speringer-Verlag, Berlin.

Mockler, T.C. and Ecker, J.R. 2005. Application of
DNA tiling arrays for whole-genome analysis.
Genomics 85: 1-15.

Mongkolsiriwatana, C. 2008. Expression Analysis
of Photoperiod Responsive Genes in Rice
(Oryza sativa L.) KDMLI105. PhD Thesis.
Kasetsart University, Bangkok.

Spiegelman, J.I., Mindrinos M.N. and Oefner, P.J.
2000. High-accuracy DNA sequence variation
screening by DHPLC. Biotechniques 29: 1084-
1092.

Thompson, M. and Furdato, L.M. 1999. High
density oligonucleotide microarray for analysis
of target DNA. Analyst 124: 1133-1136.

Zhang, L., Fetch, T., Nirmala, J., Schmierer, D.,
Brueggeman, R., Steffenson, B. and Kleinhofs,
A. 2006. Rprl, a gene required for Rpgl-
dependent resistance to stem rust in barley.
Theor Appl Genet 113: 847-855.

Zhu, T. 2003. Global analysis of gene expression
using GeneChip microarray. Curr Opin Plant
Biol 6: 418-425.




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


