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Abstract The mouse maelstrom (MAEL) gene has been
found to be expressed in male germ cells and to play a role
in spermatogenesis. Here, we cloned the human MAEL
gene by digital differential display and found that, among
human tissues, MAEL is only expressed in the testis, but it
is also expressed in various cancer cell lines. The tran-
scription start site of the MAEL gene is 74-bp upstream of
the start codon. The region from —216 to 4150 is the basal
promoter of the MAEL gene, and a CpG island (—295 to
+148) is located in this region. Treatment with the
demethylating agent 5’-Aza-2-Deoxycytidine significantly
upregulated MAEL expression. These results suggest that
MAEL is a novel cancer/testis-associated gene and is
regulated by DNA methylation.
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Introduction

Cancer/testis (CT) genes (also termed Cancer/testis asso-
ciated genes [1]) are a group of genes that are normally
expressed only in germ cells of the testis, and yet are
aberrantly expressed in a range of human cancers [1, 2]. To
date, 44 CT genes have been identified; among these, 19
CT genes have been demonstrated to encode antigens that
are immunogenic and elicit humoral and cellular immune
responses in cancer patients [3, 4]. Because of their
restricted expression profile, CT antigens are becoming
useful biomarkers for the diagnosis and treatment of human
cancers [5]. Currently, the CT genes provide a model to
better understand complex gene regulation and aberrant
gene activation during cancer [2].

The Maelstrom gene was originally identified in Dro-
sophila, and functions in oocyte polarity [6]. Subse-
quently, Maelstrom was identified as a component of
nuage and was found to be required for repression of
selfish genetic gene expression in Drosophila [7, 8]. In
mouse models, the maelstrom homolog (MAEL) is only
expressed in the male germ line and also is a component
of nuage [9]. Knockout of MAEL in mouse leads to the
failure of spermatogenesis via meiotic arrest and dere-
pression of transposable elements [10]. Recently, MAEL
was found to play a crucial role in the piRNA pathway
[11].

Here, we cloned the human MAEL gene by Digital
Differential Display, and found that the human MAEL is
only expressed in testis, among normal tissues. However,
MAEL is ubiquitously expressed in many human cancer
cells, similar to other CT genes in human. Furthermore,
we found that the expression of human MAEL is con-
trolled by DNA methylation of a CpG island in its basal
promoter.
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Materials and methods
Electronic cloning of testis-specific genes

A data-mining tool called Digital Differential Display
(DDD)  (http://www.ncbi.nlm.nih.gov/UniGene/info_ddd.
shtml) was used to search for testis-specific genes [12,
13]. Four human testis-derived EST libraries (pool A) were
compared with other human organ-derived EST libraries
(pool B, N = 270). The hits showing >10 fold difference
between pool A and pool B were selected and further
analyzed. ORF Finder and BLAST, at http://www.ncbi.
nlm.nih.gov/Tools/, were used for identifying ORFs and
comparing gene and protein sequences against others in
public databases, respectively.

RNA ligase mediated rapid amplification
of cDNA (RLM-RACE)

The 5'- and 3’- ends of human MAEL were obtained by
RLM-RACE methods using FirstChoice RACE-Ready
Testes cDNA kit (Ambion, USA) according to the manu-
facturer’s instructions. By this method, only intact mRNAs
with a 5'-cap structure are reverse transcribed. For 5'-
RACE, 0.5 ng of RACE-ready testes cDNA was used as a
template for PCR amplification with a gene-specific outer
primer (5'-CCTCCTCAGTGGTGTGAAAAC-3') and the
5'RACE outer primer provided in the kit. The products were
further amplified by a subsequent nested PCR reaction
using a gene-specific inner primer (5'-CAGTCTGAGGAG
CAGTAAGGGA-3') and the 5RACE inner primer pro-
vided in the kit. The 3’-RACE was performed using the
same protocol as the 5'-RACE, and the gene-specific outer
primer and inner primer were as follows: 5'-AAGCATA
TGGCAAAGGCATC-3, 5-AGCAACACAAGGTGCAA
GTG-3/, respectively. The final PCR products were ana-
lyzed on a 2% agarose gel and visualized by ethidium
bromide staining. Gel-purified products were cloned into
the pMD18-T vector (TaKaRa) and sequenced.

Northern blotting

A multiple human tissue northern blot membrane (Inno-
gent, China) was sequentially hybridized with MAEL and
p-Actin cDNA probes according to the manufacturer’s user
manual.

RNA in situ hybridization
The single-strand DNA probe (5-GCT TCG AAT CCA
AGT CTT AGA GGG CTC C-3' complementary to the

human MAEL mRNA) was synthesized and labeled with
digoxigenin by Sangon Co. Paraffin sections of testis (from
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a 68-year-old man) were purchased from Chaoying Bio-
medicine R&D Incorporated (CBRDI). In situ hybridiza-
tion was performed according to CBRDI’s instructions.
Detection was carried out with an alkaline phosphatase-
conjugated anti-DIG antibody (BCIP/NBT). Counter-
staining was performed with nuclear fast red [9]. The signal
was visualized with a fluorescence microscope (Axioskop 2
plus, Zeiss).

Computer analysis of 5'-flanking sequence
of the human MAEL gene

The transcription factor binding sites were predicted by the
Matlnspector program (http://www.genomatix.de). The
presence of CpG islands was determined by the EMBOSS
program CpGplot (www.ebi.ac.uk).

Promoter constructs and luciferase assays

The 5'-flanking sequence (nucleotides —1510 to +150) of
the MAEL gene was amplified from human DNA and
inserted upstream of the promoterless firefly luciferase gene
in the BgllI/HindIll sites of pTAL-Luc vector (Clontech),
denoted as pTAL-p (—1510 to 4150). The primers used
were: MAEL-p-F (5~ GAGATCTGACGCACCCTC-
CAAAGATGTA-3) and MAEL-p-R (5'- AAGCTTCCT
CGTCGCCGTAGTTCG-3'). A series of 5'- and 3'-deletion
constructs were generated through different restriction
enzyme digestion and ligation of pTAL-p(—1510 to +150):
pTAL-p(—1149 to +150) (Xhol), pTAL-p(—606 to +150)
(Nspl + HindIll), pTAL-p(—216 to +150) (BsrGl +
HindIll) and pTAL-p(—1510 to —235) (BsrGI + Bglll).
All the above constructs were confirmed by DNA sequ-
encing. GC-1 and MCF-7 cells were seeded in 35 mm
dishes and transfected at 70% confluence using Lipofect-
amine 2000 (Invitrogen) according to the manufacturer’s
manual. Luciferase activity was measured as previously
described [14].

5'-Aza-2-Deoxycytidine (5'-aza-CdR) Treatment

Cells were grown at low density in six-well plates and
treated with the indicated dose of 5-aza-CdR (Sigma,
USA). RNA was isolated from each of the samples after
72 h.

Isolation of DNA and RNA, reverse
transcription and RT-PCR

The E.Z.N.A total DNA/RNA isolation kit (Omega, USA)
was used to isolate DNA and RNA simultaneously from
cells. The first-strand cDNA was synthesized using AMV
reverse transcriptase (Invitrogen, CA), and used as the
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template for PCR. For semi-quantitative RT-PCR, the PCR
cycles for linear amplification were selected in preliminary
experiments. The final PCR products were separated by
electrophoresis in a 2% agarose gel and visualized by
ethidium bromide. The primers used were MAEL (forward:
5'-AAGCATATGGCAAAGGCATC-3', reverse: 5'-CAC-
TTGCACCTTGTGTTGCT-3/, B-actin (forward: 5'-CGTG
CGTGACATTAAGGAGA-3/, reverse: 5'- CACCTTCAC
CGTTCCAGTTT-3'). Real-time PCR reactions were per-
formed in the Prism 7500 Sequence Detection System
(ABI) using SYBR-Green PCR master mix. The real-time
PCR results were analyzed with the SDS 7300/7500 soft-
ware (ABI).

Results and discussion
Cloning of the human MAEL gene

To search for novel testis-specific genes, we compared
human testis EST libraries with EST libraries from all other
tissues using the Digital Differential Display (DDD) pro-
gram. The DDD results revealed that 126 EST contigs are
upregulated by greater than 10 fold in testis in comparison
to other tissues or cell lines. Hs. 180191 (hypothetical
protein FLJ14904) is one of contigs that showed signifi-
cantly upregulated expression in testis. The full-length
cDNA of hypothetical protein FLJ14904 was amplified
from human testes RACE-Ready cDNA (Ambion) by the
RLM-RACE method. Sequencing of the obtained PCR
products revealed that the full-length cDNA sequence
consists of 1751 bases, and its transcription start site is A,
corresponding to the position 74-bp upstream of the trans-
lation start codon. The deduced amino acid sequence pre-
dicts a protein of 434 amino acids with a calculated
molecular mass of 49.2 kDa. PSI-BLAST search revealed
that FLJ14904 is similar to Drosophila melanogaster
maelstrom, so we termed it human maelstrom homolog
(MAEL) after acquiring the consent of HUGO Gene
Nomenclature Committee. The sequence data of human
MAEL gene was deposited in GenBank with accession
number DQ076156.

Cancer/Testis-specific expression of the MAEL gene

To detect the tissue distribution of MAEL expression,
Northern blot analysis was performed on a blot membrane
containing mRNA isolated from eight different normal
human tissues. As shown in Fig. 1A, a unique transcript of
approximately 1.7 kb was detected exclusively in testis,
but not in other tissues. Further, RNA in situ hybridization
was performed to determine the specific cell types within
testis tissue where MAEL is expressed. We found that

MAEL mRNA was present in spermatocytes, round and
early elongating spermatids (Fig. 1B b and d). This result is
in accordance with that obtained in mouse testis tissue by
Costa et al. [9]. However, interestingly, MAEL was highly
expressed in the testis tumor cells (Fig. 1B f) as well as in
the normal testis. To determine whether MAEL is also
expressed in other human cancer cells, we examined the
expression of MAEL mRNA by RT-PCR in five types of
human cancer cell lines from different origins, including
lung cancer (H1299, NCI-H292, NCI-H358), breast cancer
(MCF-7, MDA-MB-231, MDA-MB-453, HBL-100 and
T-47D), colon cancer (HCT116, SW480, CaCO2 and
HT1080), prostate cancer (PC3, DU145 and LNCaP)
and cervical cancer (Hela). We found that MAEL was
ubiquitously expressed in 4 of 5 types of human cancer cell
lines. In these cancer cells, MAEL was highly expressed in
NCI-H358 (lung cancer), MDA-MB-231 (breast cancer)
cells and relatively lowly expressed SW480 (colon cancer),
MDA-MB-453(breast cancer), DU145 and LNCaP (pros-
tate cancer) cells, but not detected in the other cancer
cells or the normal cell line HBL-100 (breast) (Fig. 1C).
The specific expression in testes and cancer cells suggests
that MAEL is a novel member of the cancer/testis gene
class.

Identification of transcription regulatory
region of MAEL gene

To explore what transcription factors contribute to the
regulation of the MAEL gene, we used several online
software programs to discover potential transcriptional cis-
acting elements in the 5'-flanking sequence. We found that
there are three conserved CACCC-boxes (—288 to —284,
—185 to —181 and —133 to —129), one conserved
CCAAT-box (—178 to —174), one inverted CCAAT-box
(—47 to —43) and a GC-box (45 to 4+10) upstream of the
translation start codon (Fig.2a). A CpG island was
detected surrounding the transcription start site (TSS) from
—325 to 4148 (Fig. 2a).

To examine the effects of the above six cis-acting ele-
ments on transcription of MAEL, we cloned the 5'-flanking
sequence (—1510 to 4+150) upstream of luciferase into the
promoterless luciferase reporter vector pTAL-Luc, and
generated a series of constructs with deletions in the 5’
flanking sequence (Fig. 2a). As shown in Fig. 2b, in MCF-7
cells, the largest construct pTAL-p (—1510 to +150) dis-
played the highest transcriptional activity, approximately 9-
fold of that of the control (pTAL-Luc). However, the
truncated construct pTAL-p (—1510 to —235), in which five
of the above 6 cis-acting elements were deleted, had no
transcriptional activity, while pTAL-p (—216 to +150),
containing five cis-acting elements, showed the minimal
transcriptional activity, approximately 4-fold of that of the
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control. Both pTAL-p (—606 to +150) and pTAL-p (—1149
to 4150) contained one more CACCC-box than pTAL-p
(—216 to +150), but their transcription activities were only
slightly higher than that of pTAL (—216 to +150). This
suggests that these five cis-acting elements are indispens-
able for maintaining basal transcription activity. Similar
results were obtained in GC-1 cells (Fig. 2¢). Taken toge-
ther, this suggests that the region from —216 to +150 is the
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basal promoter of the MAEL gene. A CpG island (—295 to
+148) is also located in this region.

The demethylating agent 5’'-aza-CdR upregulates
MAEL expression

Previous studies have shown that the methylation status of
CpG islands in promoters of several CT genes is involved
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in the regulation of their transcription [15-17]. The CpG
island in MAEL is possibly associated with the regulation
of its basal transcription.

To confirm whether the DNA methylation of the CpG
island in the 5’-UTR contributes to transcriptional repres-
sion of MAEL, we examined MAEL expression in both
normal breast cells and breast cancer cells with or without
5'-aza-CdR (an inhibitor of DNA methyltransferase)
treatment. As shown in Fig. 3a, MAEL expression was
remarkably upregulated by 5'-AZA treatment in MCF-7,
MDA-MB-453, T-47D and HBL-100 cells. Moreover, the
upregulation of MAEL expression by 5'-AZA is dose-
dependent. However, the expression of MAEL in MDA-
MB-231 cells showed little change after 5'-AZA treatment,
which may be because of the high level of expression of
MAEL in non-treated MDA-MB-231 cells. Furthermore,

we performed quantitative real-time PCR to confirm this.
In comparison with non-treated cells, MAEL expression
was upregulated by 10 uM 5'-AZA 2.5-, 1.3-, 1.4-, 2.6- and
3.2-fold in MCF-7, MDA-MB-231, MDA-MB-453, T-47D
and HBL-100 cells, respectively (Fig. 3b). Together, these
results showed that demethylating agent, 5'-AZA can
upregulate the expression of the MAEL gene. These data
also confirmed that methylation of the CpG island in the 5'-
UTR of MAEL represses its expression.

In the present study, we have identified a novel human
cancer/testis gene and characterized its promoter and
transcriptional control by DNA methylation. The mouse
maelstrom (MAEL) gene has been found to be expressed in
male germ cells and to play a role in spermatogenesis. Our
finding of its expression in cancer cells indicates that
MAEL possibly plays a role in carcinogenesis.
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Fig. 3 Upregulation of MAEL expression by 5'-aza-2’-CdR treat-
ment. Cells were harvested after treatment with 0 or 10 uM 5’-aza-
CdR for 72 h, and then RNA was isolated. a MAEL expression
detected by RT-PCR. f-actin was used as internal control to assess
equal loading of template. b MAEL expression detected by quanti-
tative real-time PCR. The MAEL expression level was normalized to
f-actin mRNA level of the same sample

Acknowledgements This work was supported by National Basic
Research Program of China (No. 2008CB517306), Hunan Provincial
Department of Science & Technology (No. 2007CK3052) and Sci-
entific Research Fund of Hunan Provincial Education Department.

References

1. Zendman AJ, Ruiter DJ, Van Muijen GN (2003) Cancer/testis-
associated genes: identification, expression profile, and putative
function. J Cell Physiol 194:272-288

2. Hofmann O, Caballero OL, Stevenson BJ, Chen YT, Cohen T,
Chua R, Maher CA, Panji S, Schaefer U, Kruger A, Lehvaslaiho
M, Carninci P, Hayashizaki Y, Jongeneel CV, Simpson AJ, Old
LJ, Hide W (2008) Genome-wide analysis of cancer/testis gene
expression. Proc Natl Acad Sci USA 105:20422-20427

3. Simpson AlJ, Caballero OL, Jungbluth A, Chen YT, Old LJ
(2005) Cancer/testis antigens, gametogenesis and cancer. Nat Rev
Cancer 5:615-625

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

. Scanlan MJ, Simpson AJ, Old LJ (2004) The cancer/testis genes:

review, standardization, and commentary. Cancer Immun 4:1

. Grizzi F, Franceschini B, Hamrick C, Frezza EE, Cobos E,

Chiriva-Internati M (2007) Usefulness of cancer-testis antigens as
biomarkers for the diagnosis and treatment of hepatocellular
carcinoma. J Transl Med 5:3

. Clegg NJ, Frost DM, Larkin MK, Subrahmanyan L, Bryant Z,

Ruohola-Baker H (1997) Maelstrom is required for an early step
in the establishment of Drosophila oocyte polarity: posterior
localization of grk mRNA. Development 124:4661-4671

. Findley SD, Tamanaha M, Clegg NJ, Ruohola-Baker H (2003)

Maelstrom, a Drosophila spindle-class gene, encodes a protein
that colocalizes with Vasa and RDE1/AGO1 homolog, Auber-
gine, in nuage. Development 130:859-871

. Lim AK, Kai T (2007) Unique germ-line organelle, nuage,

functions to repress selfish genetic elements in Drosophila mel-
anogaster. Proc Natl Acad Sci USA 104:6714-6719

. Costa Y, Speed RM, Gautier P, Semple CA, Maratou K, Turner

IJM, Cooke HJ (2006) Mouse MAELSTROM: the link between
meiotic silencing of unsynapsed chromatin and microRNA
pathway? Hum Mol Genet 15:2324-2334

Soper SF, van der Heijden GW, Hardiman TC, Goodheart M,
Martin SL, de Boer P, Bortvin A (2008) Mouse maelstrom, a
component of nuage, is essential for spermatogenesis and trans-
poson repression in meiosis. Dev Cell 15:285-297

Zhang D, Xiong H, Shan J, Xia X, Trudeau VL (2008) Functional
insight into Maelstrom in the germline piRNA pathway: a unique
domain homologous to the DnaQ-H 3’-5" exonuclease, its line-
age-specific expansion/loss and evolutionarily active site switch.
Biol Direct 3:48

Nie DS, Xiang Y, Wang J, Deng Y, Tan XJ, Liang YH, Lu GX
(2005) Identification of a novel testis-specific gene mtLR1, which
is expressed at specific stages of mouse spermatogenesis. Bio-
chem Biophys Res Commun 328:1010-1018

Scheurle D, DeYoung MP, Binninger DM, Page H, Jahanzeb M,
Narayanan R (2000) Cancer gene discovery using digital differ-
ential display. Cancer Res 60:4037-4043

Zhou J, Fan C, Zhong Y, Liu Y, Liu M, Zhou A, Ren K, Zhang J
(2005) Genomic organization, promoter characterization and
roles of Spl and AP-2 in the basal transcription of mouse PDIP1
gene. FEBS Lett 579:1715-1722

Sigalotti L, Coral S, Altomonte M, Natali L, Gaudino G, Cac-
ciotti P, Libener R, Colizzi F, Vianale G, Martini F, Tognon M,
Jungbluth A, Cebon J, Maraskovsky E, Mutti L, Maio M (2002)
Cancer testis antigens expression in mesothelioma: role of DNA
methylation and bioimmunotherapeutic implications. Br J Cancer
86:979-982

Huang Y, Wang Y, Wang M, Sun B, Li Y, Bao Y, Tian K, Xu H
(2008) Differential methylation of TSP50 and mTSP50 genes in
different types of human tissues and mouse spermatic cells.
Biochem Biophys Res Commun 374:658-661

De Smet C, Lurquin C, Lethe B, Martelange V, Boon T (1999)
DNA methylation is the primary silencing mechanism for a set of
germ line- and tumor-specific genes with a CpG-rich promoter.
Mol Cell Biol 19:7327-7335



	Identification of a novel human cancer/testis gene MAEL that is regulated by DNA methylation
	Abstract
	Introduction
	Materials and methods
	Electronic cloning of testis-specific genes
	RNA ligase mediated rapid amplification  of cDNA (RLM-RACE)
	Northern blotting
	RNA in situ hybridization
	Computer analysis of 5vprime-flanking sequence  of the human MAEL gene
	Promoter constructs and luciferase assays
	5vprime-Aza-2-Deoxycytidine (5vprime-aza-CdR) Treatment
	Isolation of DNA and RNA, reverse  transcription and RT-PCR

	Results and discussion
	Cloning of the human MAEL gene
	Cancer/Testis-specific expression of the MAEL gene
	Identification of transcription regulatory  region of MAEL gene
	The demethylating agent 5vprime-aza-CdR upregulates MAEL expression

	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


