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Microarray Analysis of the Developing Rat Mandible
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Abstract        To analyze the molecular events that occur in the developing mandible, we examined the
expression of 8803 genes from samples taken at different time points during rat postnatal mandible development.
Total RNA was extracted from the mandibles of 1-day-old, 1-week-old, and 2-week-old rats. Complemen-
tary RNA (cRNA) was synthesized from cDNA and biotinylated. Fragmented cRNA was hybridized to RG-
U34A GeneChip arrays. Among the 8803 genes tested, 4344 were detectable. We identified 148 genes with
significantly increased expression, and 19 genes with significantly decreased expression. A comprehensive
analysis appears to be an effective method of studying the complex process of development.
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Periodontal disease is an inflammatory disorder that
damages tooth-supporting structures through complex in-
teractions between periodontopathic bacteria and host de-
fense systems [1−3]. The regeneration of tooth-support-
ing structures destroyed by periodontal disease is a major
goal of periodontology, and products based on develop-
mental biology are being tested in clinical trials for use in
regenerative therapies [4−6]. These clinical therapies,
however, are not predictable. One requirement for devel-
oping more predictable clinical procedures is an increased
understanding of the cellular and molecular mechanisms
regulating the development of tooth-supporting structures.

The development of tooth-supporting structures is a
complex process that requires the interactions of large
groups of genes and is accompanied by changes in gene
expression [7−12]. Several analyses of gene expression
have been carried out using hybridization and polymerase
chain reaction (PCR) methods, but due to the limitations
in the assay capability, the number of genes analyzed has
been limited. To address this issue, we applied a gene ar-
ray technique based on hybridization to survey a larger

number of genes (1176 genes) [13].
In this paper, we analyze the expression of 8803 genes

from samples taken at different time points during rat post-
natal mandible development.

Materials and Methods

Animals

Wistar rats (1-day-, 1-week-, and 2-week-old) were ob-
tained from Sankyo Labo Service (Tokyo, Japan). Six or
seven rats of each age from the same mother were used
for each microarray analysis. The animals were euthanized
with a pentobarbital overdose while under anesthesia, and
their mandibles were dissected. As much soft tissue as
possible was removed with forceps under a microscope.

RNA processing methods

Total RNA was extracted from the mandible using Trizol
reagent (Gibco BRL, Grand Island, USA), according to
the manufacturer’s instructions. Subsequent RNA process-
ing procedures followed the protocols in the GeneChip
Expression Analysis Technical Manual (Affymetrix, Santa
Clara, USA). Briefly, complementary DNA (cDNA) was
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prepared from 2 μg of total RNA using T7-dT24 primer.
The cDNA was cleaned with phase-lock gels, extracted
using phenol/chloroform, ethanol precipitated, and used
for cRNA preparation. cRNA was synthesized from cDNA,
then biotinylated using the BioArray HighYield RNA
Transcript Labeling Kit (Enzo Diagnostics, Farmingdale,
USA). Typical yields of target cRNA were 60 μg. The
cRNA (15 μg) was fragmented by heating at 94 ºC for
35 min in fragmentation buffer [40 mM Tris-acetate
(pH 8.1), 125 mM KOAc, and 30 mM MgOAc] before
hybridization. Then 15 μg of fragmented cRNA (including
control cRNA and grid alignment oligonucleotides) was
hybridized for 16 h to RG-U34A GeneChip arrays at 45 ºC
under constant rotation in hybridization buffer. The arrays
were washed and stained, followed by signal amplification
with anti-streptavidin antibody using the Affymetrix
Fluidics Station 400. Fluorescent signals were measured
on the arrays using the Agilent Gene Array Laser Scanner
(Agilent Technologies, Palo Alto, USA).

Statistical methods

The data were analyzed using GeneChip Analysis Suite
(Affymetrix) and GeneSpring 4.2.1 (Silicon Genetics,
Redwood City, USA) bioinformatics algorithms. Per-chip
and per-gene normalization were carried out to β-actin in
intensity and detection efficiency between spots. The data
presented are the average of three separate experiments.
Data from each time point were scaled and the relative
mRNA expression levels were expressed as plus or minus
fold changes with hierarchical clustering using GeneSpring
4.2.1 software.

Real-time PCR

RNA (3 μg per reaction) was reverse-transcribed using
a First-Strand kit (Amersham Pharmacia Biotech,
Piscataway, USA) at 42 ºC for 60 min. Following cDNA
synthesis, 1 μl of cDNA template was used for each PCR.
Real-time PCR was conducted using Assay-on-Demand
Gene Expression Products (Applied Biosystems, Foster
City, USA). PCR amplifications for the target genes and
internal control β-actin were carried out in a capped
96-well optical plate. The reaction conditions were as
follows: 5 min at 50 ºC, 10 min at 95 ºC, and 40 cycles of
15 s at 95 ºC and 1 min at 60 ºC. The gene-specific PCR
products were measured continuously using the ABI
PRISM 7700 detection system (Applied Biosystems).
Samples were normalized using an internal control, and
the results are expressed as the relative fold increase. The
results represent the mean value of two independent
experiments, and each experiment was run in triplicate.

Results

The data were analyzed with GeneChip Analysis Suite
and GeneSpring 4.2.1 software. Using a DNA microarray
containing 8803 genes, 4344 genes were detectable under
at least one of the conditions tested.

First, we applied hierarchical clustering to the detectable
genes to visualize the patterns of gene expression. The
clustering algorithm grouped 1-day-old and 1-week-old
rats separately from 2-week-old rats (Fig. 1).

Fig. 1        Hierarchical clustering analysis of detectable genes
in the developing rat mandible
Experimental tree clustering using standard correlations was applied to the microarray
data. The lines indicate potential interrelationships between the experimental
conditions.

The fold-change ratios between the 1-day-old and 2-
week-old groups were used to select genes with increased
and decreased expression. Welch’s t-test was also applied,
with P<0.05 denoting statistical significance between the
two groups. Tables 1–3 show the genes with expression
increased or decreased by at least threefold after Welch’s
t-test. Using this strategy, we identified 148 genes that
increased significantly, and 19 genes that decreased
significantly. Of these, the known genes were classified
according to their  biological processes, cellular
components, and molecular functions.

Ten genes (three ESTs) were up- or down-regulated by
at least fivefold. Of these, we selected seven known genes
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Biological process class Gene GenBank accession No.

Cell communication
Cell adhesion Increase Embigin AJ009698
Cell growth and maintenance Increase High affinity L-proline transporter M88111

Increase Neuronal high affinity glutamate transporter D63772
Increase PC3 M60921
Increase FGF receptor-1 D12498
Increase Tricarboxylate transport protein L12016
Increase Proton channel of vacuolar H+-ATPase D10874
Increase Myelin protein SR13 S55427
Decrease JP 1986234785-A/1 E00988

Signal transduction
Cell surface-linked signal transduction Increase Neuronal high affinity glutamate transporter D63772

Increase Serine/threonine protein kinase L01624
Increase Neuropeptide Y M15880
Increase IAP AF017437
Increase Calcium-binding protein K00994
Increase NMDA receptor S61973
Increase MRP14 L18948
Decrease Unknown effector coupling L10073

Developmental processes Increase Glycoprotein 130 M92340
Increase Immunoglobulin K M18530

Intracellular signalling Increase Immunoglobulin K M18530
Physiological processes Decrease Light meromyosin M12098

Decrease MHC X04267

Table 1        Genes in developing mandibles of rats (1 day, 1 week, and 2 weeks old) with increased or decreased expression, by
biological process class

Cellular component class Gene GenBank accession No.

Intracellular
Cytoplasm Increase Tau X79321

Increase PEX11 AJ224120
Increase MHC L13606
Increase MHC S68736
Increase Myosin regulatory light chain D14688
Decrease Troponin T M80829
Decrease α-Actin cardiac X80130
Decrease Light meromysin M12098
Decrease MHC X04267

Mitochondrion Increase Mitochondrial very-long-chain acyl-CoA thioesterase Y09333
Increase Ubiquitous mitochondrial creatine kinase X59737

Nuclear Increase HNF-3G AB017044
Peroxisome Increase PEX11 AJ224120
Vacuole Increase Proton channel of vacuolar H+-ATPase D10874
Membrane
Integral membrane Increase MHC class I RT1.C-type protein L40362

Increase Cell surface glycoprotein M15562
Increase MHC RT1.Aa α-chain precursor M31018

Peroxisomal membrane Increase PEX11 AJ224120

Table 2        Genes in developing mandibles of rats (1 day, 1 week, and 2 weeks old) with increased or decreased expression, by
cellular component class

MHC, myosin heavy chain.
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Table 3        Genes in developing mandibles of rats (1 day, 1 week, and 2 weeks old) with increased or decreased expression, by
molecular functional class

Molecular function class Gene GenBank accession No.

Enzyme Increase PEX11 AJ224120
Increase RMCP-3 U67888
Increase Mitochondrial very-long-chain acyl-CoA thioesterase Y09333
Increase Src related tyosine kinase U09583
Increase KAL M22922
Increase MEKK1 U48596
Increase Competitive inhibitor of the cAMP-dependent protein kinase M64092
Increase ADP-ribosylarginine hydrolase M86341
Increase Plap U17901
Increase Stearyl-CoA desaturase J02585
Increase Protein kinase C C-terminal region X04139
Increase Serine/threonine L01624
Increase EST AA684929
Increase CNP II L16532
Increase E217kB U13177
Increase α-KG-E2 D90401
Increase Glutathione transferase X62660
Increase GTP cyclohydrolase I M58364
Increase CP-2 S85184
Increase Uroporphyrinogen decarboxylase Y00350
Increase Glutathione transferase J03752
Increase RMCP-8 U67911
Increase Proton channel of vacuolar H+-ATPase D10874
Increase Na, K-ATPase M28647
Increase ALAS2 D86297
Increase Na, K-ATPase β-3 subunit D84450

Immunity protein Increase Anti-idiotype immunoglobulin M light chain U75411
Increase λ-5 Z68145
Increase Immunoglobulin K M18530
Increase Glycoprotein X13044
Increase Embigin AJ009698
Increase RT1.EC3 AF074609
Increase Cell surface antigen M24026
Increase Myosin heavy chain RT1.Aa alpha-chain precursor M31018

Microtubular dynamics Increase Tau X79321
Other groups Increase E217kB U13177

Increase Embigin AJ009698
Increase Antioxidant U06099

Signal transducer Increase Neuropeptide Y M15880
Increase CX3C AF030358
Increase FGF receptor-1 D12498
Increase CD9 X76489

Transport Increase Neuronal high affinity glutamate transporter D63772
Increase Acyl carrier protein (405AA) X13527
Increase Tricarboxylate L12016
Increase CD9 X76489
Increase Proton channel of vacular H+-ATPase D10874
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Gene GenBank accession No. Oligonucleotide sequence (5'→3')

Calcium-binding protein (ICaBP) K00994 (F)/ CAAAGAAGGCGATCCAAACC
(R)/ GATTGTCTAGAGTACTTGAAGCCTTACG
(P)/ CTGCTGATTCAGTCAGAGTTCCCCAA

Adipsin M92059 (F)/ GATGTCCTGCAGCAACTGACA
(R)/ CATGGTACGTGCGCAGATTG
(P)/ TGTCAATCATGGACCGGAACACCT

Apolipoprotein E (ApoE) S76779 (F)/ TTCTGACCAGGTCCAGGAAGAG
(R)/ TTACTTCCGTCATAGTGTCCTCCAT
(P)/ CCCAAGTCACACAGGAACTGACGG

Erythroid-specific δ-aminolevulinate synthase D86297 (F)/ CCCTGACCTTCGTGGATGAA
(rat ALAS-E) (R)/ GCGATATAGCCACCGACACA

(P)/ CATCATCTCTGGAACTCTTGGCAAGGCC
Calcium-binding protein (MRP14) L18948 (F)/ CAGCTGGAGCGCAGCAT

(R)/ GGGTGTCAGGATGTCCATACTTC
(P)/ AGCACCATCATCAATGTTTTCCATCAG

12-lipoxygenase S69383 (F)/ AGCTGATGCCTGATGGACAAC
(R)/ GGCTAGGAGCCAGTCCATTG
(P)/ CCATAGCCATCCAGCTTGAACTTCCCA

Defensin 3a (Rat NP3a) U16683 (F)/ GCACTAAGGAAGCTCCAGATGAG
(R)/ TCCAAAACGACAGCTTGAGGTT
(P)/ CTCTCCAAGATGCAGCTGTGAAGGCA

β-actin VO1217 (F)/ TACTGCCCTGGCTCCTAGCA
(R)/ GCCAGGATAGAGCCACCATC
(P)/ AGATCATTGCTCCTCCTGAGCGCAAG

Table 4        Sequences of the oligonucleotide primer pairs of seven genes found in the developing rat mandible, and control, used
for real-time quantitative polymerase chain reaction

β-actin was used as the internal control. (F), forward primer; (P), FAM labeled probe; (R), reverse primer.

for real-time PCR to confirm the findings of the microarray
analysis (Table 4). These genes were defensin 3a, 12-
lipoxygenase (12-LOX), apolipoprotein E, calcium-bind-
ing proteins,  adipsin, and erythroid-specific δ-
aminolevulinate synthase. The trends in the fold changes

were well correlated with the corresponding microarray
data (Table 5).

Table 6 shows the fold-change ratios of the 1-week-
old and 2-week-old groups. Five genes out of seven were
less than threefold. These observations might support the

Gene† GenBank accession No. P-value GeneChip Real-time PCR

Defensin 3a U50353 0.04974 12.1 19.3
12-lipoxygenase S69383 0.03993 61.3 48.1
Apolipoprotein E (rApoE) S76779 0.03294 6.5 4.9
Calcium-binding protein (ICaBP) K00994 0.03191 12.9 17.4
Calcium-binding protein (MRP14) L18948 0.01309 13.9 8.9
Adipsin M92059 0.00243 7.8 4.4
Erythroid-specific δ-aminolevulinate synthase D86297 0.00849 5.8 6.1

† The expression levels of these genes increased up to fivefold.

Table 5        Comparison of fold changes in gene expression in developing mandibles of 1-day-old and 2-week-old rats observed using
GeneChip array and real-time polymerase chain reaction (PCR)



404                                                                                 Acta Biochim Biophys Sin                                                                         Vol. 39, No. 6

©Institute of Biochemistry and Cell Biology, SIBS, CAS

Gene GenBank accession No. GeneChip 1 week GeneChip 2 weeks

Defensin 3a U50353 6.86 12.1
12-lipoxygenase S69383 28.69 61.3
apolipoprotein E (rApoE) S76779 1.28 6.5
Calcium-binding protein (ICaBP) K00994 2.80 12.9
Calcium-binding protein (MRP14) L18948 2.04 13.9
Adipsin M92059 2.47 7.8
Erythroid-specific δ-aminolevulinate synthase D86297 2.30 5.8

Table 6        Comparison of fold changes in gene expression in developing mandibles of 1-week-old and 2-week-old rats observed
using GeneChip array
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In conclusion, gene array technology appears to be an
effective tool for studying the complex process of
development. A more comprehensive analysis will help to
define the developmental changes that occur in the mandible.

Acknowledgements

We thank Drs. Naoko KAMIYA and Satoshi ASAI for
helpful suggestions.



Jun., 2007                                                       Hideo KABURAGI et al.: Microarray Analysis of the Developing Rat Mandible                                                      405

http://www.abbs.info; www.blackwellpublishing.com/abbs

J Periodontal Res 2006, 41: 361−373
2 Teng YT. The role of acquired immunity and periodontal disease progression.

Crit Rev Oral Biol Med 2003, 14: 237−252
3 Takayanagi H. Inflammatory bone destruction and osteoimmunology. J Peri-

odontal Res 2005, 40: 287−293
4 MacNeil RL, Somerman MJ. Development and regeneration of the

periodontium: Parallels and contrasts. Periodontol 2000, 1999, 19: 8−20
5 Bartold PM, McCulloch CA, Narayanan AS, Pitaru S. Tissue engineering: A

new paradigm for periodontal regeneration based on molecular and cell biology.
Periodontol 2000, 2000, 24: 253−269

6 Foster BL, Somerman MJ. Regenerating the periodontium: Is there a magic
formula? Orthod Craniofac Res 2005, 8: 285−291

7 Peters H, Balling R. Teeth: Where and how to make them. Trends Genet
1999, 15: 59−65

8 Thesleff I, Aberg T. Molecular regulation of tooth development. Bone 1999,
25: 123−125

9 Tucker AS, Sharpe PT. Molecular genetics of tooth morphogenesis and
patterning: The right shape in the right place. J Dent Res 1999, 78: 826−834

10 Young DL, Schneider RA, Hu D, Helms JA. Genetic and teratogenic ap-
proaches to craniofacial development. Crit Rev Oral Biol Med 2000, 11:
304−317

11 de la Fuente L, Helms JA. Head, shoulders, knees, and toes. Dev Biol 2005,
282: 294−306

12 Helms JA, Cordero D, Tapadia MD. New insights into craniofacial
morphogenesis. Development 2005, 132: 851−861

13 Oshikawa M, Sugano N, Ishigaki R, Ito K. Gene expression in the develop-
ing rat mandible: A gene array study. Arch Oral Biol 2004, 49: 325−329

14 Bernick S, Ptatek PQ. Postnatal development of the rat mandible. J Dent Res
1969, 48: 1258−1263

Edited by
Mark I. RYDER

15 Ohba T, Ohba Y, Moriyama K. Synthesis of mRNAs for cathepsins L and K
during development of the rat mandibular condylar cartilage. Cell Tissue Res
2000, 302: 343−352

16 Kamiya N, Takagi M. Differential expression of dentin matrix protein 1, type
I collagen and osteocalcin genes in rat developing mandibular bone. Histochem
J 2001, 33: 545−552

17 Kuhn H, O’Donnell VB. Inflammation and immune regulation by 12/15-
lipoxygenases. Prog Lipid Res 2006, 45, 334−356

18 Lamparter S, Kling L, Schrader M, Ziegler R, Pfeilschifter J. Effects of
angiotensin II on bone cells in vitro. J Cell Physiol 1998, 175: 89−98

19 Kannan S. Inflammation: A novel mechanism for the transport of extracellular
nucleotide-induced arachidonic acid by S100A8/A9 for transcellular
metabolism. Cell Biol Int 2003, 27: 593−595

20 Striz I, Trebichavsky I. Calprotectin − a pleiotropic molecule in acute and
chronic inflammation. Physiol Res 2004, 53: 245−253

21 Kaner D, Bernimoulin JP, Kleber BM, Heizmann WR, Friedmann A. Gingi-
val crevicular fluid levels of calprotectin and myeloperoxidase during therapy
for generalized aggressive periodontitis. J Periodontal Res 2006, 41: 132−
139

22 Nakamura T, Kido J, Kido R, Ohishi K, Yamauchi N, Kataoka M, Nagata T.
The association of calprotectin level in gingival crevicular fluid with gingival
index and the activities of collagenase and aspartate aminotransferase in adult
periodontitis patients. J Periodontol 2000, 71: 361−367

23 Dale BA, Tao R, Kimball JR, Jurevic RJ. Oral antimicrobial peptides and
biological control of caries. BMC Oral Health 2006, 6 (Suppl 1): S13

24 Delima AJ, Van Dyke TE. Origin and function of the cellular components in
gingival crevice fluid. Periodontol 2000, 2003, 31: 55−76

25 Bernick S, Patek PQ. Postnatal development of the rat mandible. J Dent Res
1969, 48: 1258−1263



<<
  /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 600
  /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 600
  /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


