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Abstract. Background.: The role of the homeobox genes Backfoot
(BFT) and caudal-related Homeobox 2 (CDX2) in the
pathogenesis of non-small cell lung cancer (NSCLC) is unclear.
The goal of this study was to investigate the mRNA expression of
BFT and CDX2 in NSCLC and to determine the association with
the pathogenesis and the potential as a biomarker of this disease.
Materials and Methods: The mRNA expression of BFT and CDX2
was analyzed by quantitative real-time RT-PCR in the tumor and
matching normal tissue from 23 patients with NSCLC. Results:
The mRNA expression was detectable with the following
frequencies in the tumor (t) and normal (n) tissues: BFT=100%

(n), 100% (t); CDX2=100% (n), 100% (t). The median CDX2
mRNA expression was 0.85 (range: 0.01-1547) in the tumor
tissue and 0.045 (range: 0-1.36) in the matching normal lung
tissue (p=0.001). The median BFT mRNA expression was 0.0034
(range:0-0.35) in the tumor tissue and 0.0001 (range:0-0.10) in
the matching normal lung tissue (p=n.s.). There were no
associations between the mRNA expression levels of BFT and
CDX?2 and clinicopathological variables. Conclusion: The mRNA
expression of the homeobox genes is detectable at a high
frequency in the tumor and normal tissue of patients with non-
small cell lung cancer. Up-regulation of CDX2 mRNA expression
appears to be associated with the pathogenesis of this malignant
disease. The quantification of CDX2 and BFT mRNA expression
in lung tissue is a potential biomarker for the identification of
patients at risk of the development of NSCLC.

Lung cancer is the leading cause of cancer-related death in
the United States, accounting for more deaths than from
prostate, breast and colorectal cancer combined. In the United
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States, the estimated number of deaths due to lung cancer
alone was estimated to exceed 100,000 in 2008 (1). Radical
surgery offers the only chance of a cure in patients with non-
small cell lung cancer (NSCLC), but despite improvements
in the detection and treatment of this disease, the 5-year
survival rate remains less than 15% (2). To further improve
the outcome of patients with NSCLC, it is evident that
additional techniques, markers and medicines are needed to
diagnose, stratify and treat patients with lung cancer.

The caudal-related homeobox gene 2 (CDX2) and
backfoot, or pituitary homeobox gene 1 (BFT or PITXI) are
members of the homeobox gene family, nuclear
transcription factors that have an essential role as regulatory
proteins for proliferation and differentiation of intestinal
epithelial cells in fetal and adult tissues (3). CDX2 is
expressed specifically in colonic and small intestinal mucosa
and has been implicated in disorders involving abnormal
intestinal differentiation and neoplasia (4, 5). The use of
CDX2 as a potential molecular marker has been proposed
for several malignancies, including gastric, colonic and
esophageal cancer (6-8). Furthermore, CDX2 expression
has been investigated as a marker to reliably identify the
colorectal origin of lung metastasis (9, 10). However, the
role of CDX2 mRNA expression in the pathogenesis of
NSCLC remains unsolved.

BFT encodes a member of the bicoid subgroup of paired
homeobox-containing transcription factors (11, 12) and plays
a crucial role in the development of specific cell types in the
pituitary gland (13-16). BFT is expressed at an early stage
in the developing oral squamous epithelium and in the
duodenum (16). Furthermore, expression of BFT is
suggested to play a crucial role in lung development (17).
Recently, one study has reported that BFT expression might
be linked to lung cancer development and progression (18).

The aim of this study was to analyze the mRNA
expression of CDX2 and BFT in tumor tissues and adjacent
normal lung tissues obtained from patients with NSCLC and
to determine the role of these homeobox genes in the
pathogenesis of this disease.
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Materials and Methods

Sample collection. The study specimens were paired tumor and normal
lung tissues from 23 patients with NSCLC. There were 17 (74% ) men
and 6 (26% ) women, with a median age of 63.3 years (range 34-82
years). Nine (39% ) of the patients had squamous cell carcinomas, 8
(35% ) had adenocarcinomas and 6 (26% ) had large cell carcinomas.
The primary tumors were graded histopathologically as well-
differentiated (G1, one patient), moderately-differentiated (G2, 3
patients) and poorly-differentiated (G3, 19 patients). Tumor staging
was performed according to the International Union Against Cancer
(UICC) TNM classification (19): 14 (61% ) had stage I tumors, 5
(22% ) had stage II tumors and 4 (17% ) had stage IIla tumors. All the
tumors were completely resected (RO resection). The patients with
histopathological stage Illa tumors received postoperative radiotherapy.
Informed consent was obtained from all the patients.

The tissue for mRNA expression analysis was obtained
immediately after lung resection before starting mediastinal
lymphadenectomy and was immediately frozen in liquid nitrogen
and stored at —80°C. Tissue was analyzed from the tumor and from
the uninvolved lung tissue taken at the greatest distance from the
tumor. Six um frozen sections were taken from the blocks of tumor
tissue and starting with the first section every 5th was routinely
stained with hematoxylin-eosin (H&E) and histopathologically
evaluated. The sections were pooled for the analysis of the
histologically normal lung tissues and areas of estimated 75%
malignant cells were used for the matching tumor analysis.

Isolation of mRNA. Total RNA was isolated by a single-step
guanidinium isothiocyanate method using a QuickPrepMicro mRNA
Purification Kit (Amersham Pharmacia Biotech Inc., Piscataway, NJ,
USA) according to the manufacturer’s instructions. After RNA isolation,
cDNA was prepared from each sample as described previously (20, 21).

Real-time RT-PCR quantification. Quantitation of CDX2, BFT and
an internal reference gene [-actin was conducted using a
fluorescence based real-time detection method (ABI PRISM 7700
Sequence Detection System [Tagman], Applied Biosystems, Foster
City, CA, USA) as previously described (22, 23). The PCR reaction
mixture consisted of 600 nmol/L of each primer, 200 nmol/L probe,
2.5 U AmpliTaq Gold Polymerase, 200 umol/L each of dATP, dCTP
and GTP, 400 pmol/L dUTP, 5.5 mmol/L MgCl, and 1 x Tagman
Buffer A containing a reference dye, to a final volume of 25 L (all
reagents, Applied Biosystems). Cycling conditions were 50°C for
10 seconds and 95°C for 10 minutes, followed by 46 cycles at 95°C
for 15 seconds and 60°C for 1 minute. The primers and probe
sequences used were as follows: CDX2 forward primer 5’-ACC
AGG ACG AAA GAC AAA TAT CGA-3’, reverse primer 5’-TGT
AGC GAC TGT AGT GAA ACT CCT TCT-3’, probe 6FAM-5"-
TGT ACA CGG ACC ACC AGC GGC TG-3-TAMRA; BFT
forward primer, 5’-ACC AAG AGC TTC ACC TTC TTCAA-3’,
reverse primer 5’-CTG GGT GCT GAG AAC ATG GA-3’, probe
6FAM 5’-TCC ATG AGC CCG CTG TCG TCG-3’'TAMRA and (-
actin forward primer 5’-TGA GCG CGG CTA CAG CTT-3’,
reverse primer 5’-TCC TTA ATG TCA CGC ACG ATT T-3’, probe
6FAMS5’-ACC ACC ACG GCC GAG CGG-3'TAMRA. For each
sample, parallel Tagman PCR reactions were performed for each
gene of interest and the f3-actin reference gene to normalize for
input cDNA. The ratio between the values obtained provided the
relative gene expression level for the gene locus investigated.
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Table 1. Association between CDX2 and BFT expression in tumor tissue
and clinicopathological variables.

Parameter n Median CDX2 P Median BFT P
expression (range) expression (range)
Gender n.s n.s
Male 17 0.70 (0.04-5.2) 0.0035 (0.0-0.3)
Female 6 096 (0.01-154) 0.0021 (0.0-0.3)
Smoker n.s n.s
Yes 19  0.85(0.01-154) 0.0034 (0.0-0.3)
No 4 0.80(0.1-1.1) 0.0025 (0.0-0.1)
T status n.s n.s
pT1 6 091(03-52) 0.0034 (0.0-0.3)
pT2 16 0.88 (0.01-154) 0.0033 (0.0-0.3)
pT3 1 0.70(0.1-0.7 0.0001 (0.0-0.1)
N Status n.s n.s
pNO 15 0.68 (0.01-154) 0.0034 (0.0-0.3)
pN1 4 1.00(0.1-1.8) 0.0019 (0.0-0.1)
pN3 4 096(0.7-3.2) 0.0130 (0.0-0.3)
Histology n.s n.s
Squamous 9 0.68 (0.04-15.4) 0.0034 (0.0-0.3)
Adeno 8 098 (03-1.1) 0.0025 (0.0-0.3)
Largecell 6 052 (0.01-1.8) 0.0038 (0.0-0.2)
Tumor stage n.s n.s
I 14 0.80(0.04-15.4) 0.0034 (0.0-0.3)
I 5 0.85(0.01-1.8) 0.0014 (0.0-0.01)
IIa 4 0.96(0.70-3.1) 0.0130 (0.0-0.3)
Grading n.s n.s
Well 1 039 0.0006
Moderate 3 0.68 (0.01-3.1) 0.0208 (0.0-0.3)
Poor 19 091 (001-154) 0.0034 (0.0-0.3)

n.s., Not significant; n, number of patients.

Statistical analysis. Associations between two related variables were
tested by using the Wilcoxon signed rank test. The Mann-Whitney
test and Kruskal-Wallis test were used to evaluate the associations
of CDX2 and BFT expression (as continuous variables) with the
patient’s clinicopathological variables. Associations between
continuous mRNA expression levels were tested for correlation by
Spearman’s test. The level of significance was set to p<0.05. All the
p-values reported were based on two-sided tests.

Results

The mRNA expression was detectable with the following
frequencies in tumor (t) and normal (n) tissues: BFT=100%
(n), 100% (t); CDX2=100% (n), 100% (t) and }-
actin=100% (t), 100% (n).

The median CDX2 mRNA expression in relation to the
internal reference gene f-actin was 0.85 (range: 0.01-15.47)
in the tumor tissues and 0.045 (range: 0-1.36) in the matching
normal lung tissue (p=0.001; Wilcoxon test; Figure 1). There
were no associations between CDX2 mRNA expression levels
and the clinicopathological variables (Table I).
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Figure 1. Box and whisker plots of relative CDX2 expression levels in tumor and normal lung tissues. The boxes show the 25th and 75th percentile
(interquartile) ranges. Median values are shown as a horizontal black bar within each box. The whiskers show levels outside the 25th and 75th

percentiles, but exclude far outlying values.

The median BFT mRNA expression in relation to -actin
was 0.0034 (range: 0-0.35) in the tumor tissue and 0.0001
(range: 0-0.10) in the matching normal lung tissue (p=n.s.;
Wilcoxon test; Figure 2). There were no associations
between the relative BFT mRNA expression levels and the
clinicopathological variables (Table I).

To further investigate the role of these genes in the
pathogenesis of lung cancer, the relationship between their
expressions was determined. A scatter plot of CDX2 against
BFT expressions (Figure 3) showed no correlation between
the expressions of these genes in the tumor tissues (r’=0.158;
p=0.471; Spearman’s test).

Discussion

The altered expression of the homeobox genes CDX2 and
BFT was a frequent event in NSCLC in this study. Recent
reports have show that CDX2 expression is not restricted to
metastasis of colorectal origin, but is readily detectable in
primary lung adenocarcinomas by real-time PCR and by

immunohistochemistry (24, 25). The present study was in
agreement in terms of CDX2 expression in primary
adenocarcinomas of the lung, but in addition the expression
of this homeobox gene was found to be positive in 100% of
the primary squamous cell carcinoma and large cell
carcinoma of the lung. There are several possible
explanations for these findings. Firstly, these variant results
are most likely attributable to the reported 10-fold higher
sensitivity of the quantitative real-time RT-PCR used in our
study compared with conventional PCR techniques (26).
Secondly, CDX2 mRNA expression has been detected in
tissues other than those of gastrointestinal origin, for
example renal cancer, squamous cell cancer of the lung,
hepatocellular and, ovarian carcinoma and cancer of the
esophagus (7, 24). These data suggest that CDX2 has a wide
range of expression in human carcinomas and is not
restricted to certain histologies.

Furthermore, CDX2 mRNA expression was detected in
100% of the normal lung tissues of the patients with NSCLC,
although at a significantly lower level compared to the
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Figure 2. Box and whisker plots of relative BFT expression levels in tumor and normal lung tissues. The boxes show the 25th and 75th percentile
(interquartile) ranges. Median values are shown as a horizontal black bar within each box. The whiskers show levels outside the 25th and 75th

percentiles, but exclude far outlying values.

matching tumor tissues. CDX2 expression has previously been
observed in normal human tissues, for example normal rectal
epithelium or normal squamous epithelium of the esophagus
(7, 24). These results and the markedly altered expression of
both genes in the present study suggested that they may have
a mechanistic role in the development and progression of
human neoplasia, but objective evidence for this role was not
examined in the present study. Other homeobox genes have
been implicated in neoplastic development, and there is
increasing support for the ‘oncofetal’ theory of the relationship
between tumorigenesis and embryogenesis (27-29).

In contrast to CDX2, the association of cancer development
and BFT expression has been investigated less frequently. Our
group was the first to report a correlation between decreased
BFT mRNA expression and the pathogenesis of Barrett’s
associated cancer of the esophagus (7). Recently, Chen and
co-workers were the first to demonstrate altered BFT
expression in primary lung cancer, suggesting that BFT might
be linked to lung cancer development and progression (18).
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Furthermore, BFT was found to be decreased in other
malignancies, for example prostate and bladder cancer,
suggesting BFT as a tumor suppressor gene in human
carcinomas (30). Although markedly altered in the tumor
tissues compared to the normal lung tissue in the patients with
NSCLC, the difference in gene expression was statistically not
significant in the present study.

In conclusion, the data confirm other reports of markedly
altered expression of the homeobox genes CDX2 and BFT
compared with normal tissue in human carcinomas. The
hypothesis that CDX2 and BFT play a crucial role in the
pathogenesis of NSCLC is strongly suggested Future studies
are warranted to further elucidate the role of these genes in
human carcinogenesis.
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Figure 3. Scatter plot of CDX2 expression against BFT mRNA expression in tumor tissues of patients with NSCLC.

References

1

Jemal A, Siegel R, Ward E, Hao Y, Xu J, Murray T and Thun M:
J Cancer Statistics, 2008. CA Cancer J Clin 58: 71-96, 2008.
Ginsberg R, Roth J and Fergusson M: Lung cancer surgical
practice guidelines. Society of Surgical Oncology practice
guidelines. Oncology (Williston Park) //: 889-892, 1997.
Walters J R, Howard A, Rumble HE, Prathalingam SR, Shaw-
Smith CJ and Legon S: Differences in expression of homeobox
transcription factors in proximal and distal human small
intestine. Gastroenterology /13: 472-477, 1997.

Beck F, Chawengsaksophak K, Waring P, Playford RJ and
Furness JB: Reprogramming of intestinal differentiation and
intercalary regeneration in Cdx2 mutant mice. Proc Natl Acad
Sci USA 96: 7318-7323, 1999.

Tamai Y, Nakajima R, Ishikawa T, Takaku K, Seldin MF and
Taketo MM: Colonic hamartoma development by anomalous
duplication in Cdx2 knockout mice. Cancer Res 59: 2965-2970,
1999.

Barbareschi M, Murer B, Colby TV, Chilosi M, Macri E, Loda
M and Doglioni C: CDX-2 homeobox gene expression is a
reliable marker of colorectal adenocarcinoma metastases to the
lungs. Am J Surg Pathol 27: 141-149, 2003.

Lord RV, Brabender J, Wickramasinghe K, DeMeester SR,
Holscher A, Schneider PM, Danenberg PV and DeMeester TR:
Increased CDX2 and decreased PITXI! homeobox gene
expression in Barrett’s esophagus and Barrett’s-associated
adenocarcinoma. Surgery /38: 924-931, 2005.

Werling RW, Yaziji H, Bacchi CE and Gown AM: CDX2, a
highly sensitive and specific marker of adenocarcinomas of
intestinal origin: an immunohistochemical survey of 476 primary
and metastatic carcinomas. Am J Surg Pathol 27: 303-310, 2003.
Saad RS, Cho P, Silverman JF and Liu Y: Usefulness of Cdx2 in
separating mucinous bronchioloalveolar adenocarcinoma of the
lung from metastatic mucinous colorectal adenocarcinoma. Am J
Clin Pathol 122: 421-427, 2004.

10 Tanaka S, Saito K, Ito T, Tajima K, Mogi A, Shitara Y, Sano T

and Kuwano H: CDX2 as a useful marker of colorectal
adenocarcinoma metastases to lung in pre-operative biopsy
specimens. Oncol Rep /8: 87-92, 2007.

11 Shang J, Li X, Ring HZ, Clayton DA and Francke U: Backfoot,

a novel homeobox gene, maps to human chromosome 5 (BFT)
and mouse chromosome 13 (Bf). Genomics 40: 108-113, 1997.

12 Shang J, Luo Y and Clayton DA: Backfoot is a novel homeobox

gene expressed in the mesenchyme of developing hind limb. Dev
Dyn 209: 242-253, 1997.

1285



ANTICANCER RESEARCH 29: 1281-1286 (2009)

13 Lamonerie T, Tremblay JJ, Lanctot C, Therrien M, Gauthier Y
and Drouin J: Ptx/, a bicoid-related homeobox transcription
factor involved in transcription of the pro-opiomelanocortin
gene. Genes Dev /0: 1284-1295, 1996.

14 Lanctot C, Gauthier Y and Drouin J: Pituitary homeobox 1
(Ptx1) is differentially expressed during pituitary development.
Endocrinology 740: 1416-1422, 1999.

15 Szeto DP, Rodriguez-Esteban C, Ryan AK, O’Connell SM, Liu
F, Kioussi C, Gleiberman AS, Izpisua-Belmonte JC and
Rosenfeld MG: Role of the bicoid-related homeodomain factor
Pitx]1 in specifying hindlimb morphogenesis and pituitary
development. Genes Dev /3: 484-494, 1999.

16 Szeto DP, Ryan AK, O’Connell SM and Rosenfeld MG: P-OTX:
a PIT-1-interacting homeodomain factor expressed during
anterior pituitary gland development. Proc Natl Acad Sci USA
93: 7706-7710, 1996.

17 Gage PJ, Suh H and Camper SA: Dosage requirement of Pitx2
for development of multiple organs. Development /26: 4643-
4651, 1999.

18 Chen Y, Knosel T, Ye F, Pacyna-Gengelbach M, Deutschmann N
and Petersen I: Decreased PITX/ homeobox gene expression in
human lung cancer. Lung Cancer 55: 287-294, 2007.

19 Mountain CF: Revisions in the International System for Staging
Lung Cancer. Chest //17: 1710-1717, 1997.

20 Lord RV, Salonga D, Danenberg KD, Peters JH, DeMeester TR,

Park JM, Johansson J, Skinner KA, Chandrasoma P, DeMeester

SR, Bremner CG, Tsai PI and Danenberg PV: Telomerase

reverse transcriptase expression is increased early in the Barrett’s

metaplasia, dysplasia, adenocarcinoma sequence. J Gastrointest

Surg 4: 135-142, 2000.

Chomczynski P and Sacchi N: Single-step method of RNA

isolation by acid guanidinium thiocyanate-phenol-chloroform

extraction. Anal Biochem 762: 156-159, 1987.

22 Gibson UE, Heid CA and Williams PM: A novel method for
real-time quantitative RT-PCR. Genome Res 6: 995-1001, 1996.

2

—_

1286

23 Heid CA, Stevens J, Livak KJ and Williams PM: Real-time
quantitative PCR. Genome Res 6: 986-994, 1996.

24 Moskaluk CA, Zhang H, Powell SM, Cerilli LA, Hampton GM
and Frierson HF Jr: Cdx2 protein expression in normal and
malignant human tissues: an immunohistochemical survey using
tissue microarrays. Mod Pathol 76: 913-919, 2003.

25 Yatabe Y, Koga T, Mitsudomi T and Takahashi T: CK20
expression, CDX?2 expression, K-ras mutation, and goblet cell
morphology in a subset of lung adenocarcinomas. J Pathol 203:
645-652, 2004.

26 Eads CA, Danenberg KD, Kawakami K, Saltz LB, Blake C,
Shibata D, Danenberg P V and Laird PW. MethyLight: a high-
throughput assay to measure DNA methylation. Nucleic Acids
Res 28: E32, 2000.

27 Abate-Shen C: Deregulated homeobox gene expression in
cancer: cause or consequence? Nat Rev Cancer 2: 777-785,
2002.

28 Cillo C, Cantile M, Faiella A and Boncinelli E: Homeobox genes
in normal and malignant cells. J Cell Physiol /88: 161-169,
2001.

29 He TC, da Costa LT and Thiagalingam S: Homeosis and
polyposis: a tale from the mouse. Bioessays /9: 551-555, 1997.

30 Kolfschoten IG, van Leeuwen B, Berns K, Mullenders J,
Beijersbergen RL, Bernards R, Voorhoeve PM and Agami R: A
genetic screen identifies PITX1 as a suppressor of RAS activity
and tumorigenicity. Cell /27: 849-858, 2005.

Received November 24, 2008
Revised January 23, 2009
Accepted February 13, 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


