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ABSTRACT

CHDTEPDB (URL: http://chdtepdb.com/) is a manually integrated database for congenital heart disease (CHD)
that stores the expression profiling data of CHD derived from published papers, aiming to provide rich resources
for investigating a deeper correlation between human CHD and aberrant transcriptome expression. The develop-
ment of human diseases involves important regulatory roles of RNAs, and expression profiling data can reflect the
underlying etiology of inherited diseases. Hence, collecting and compiling expression profiling data is of critical
significance for a comprehensive understanding of the mechanisms and functions that underpin genetic diseases.
CHDTEPDB stores the expression profiles of over 200 sets of 7 types of CHD and provides users with more
convenient basic analytical functions. Due to the differences in clinical indicators such as disease type and
unavoidable detection errors among various datasets, users are able to customize their selection of corresponding
data for personalized analysis. Moreover, we provide a submission page for researchers to submit their own data
so that increasing expression profiles as well as some other histological data could be supplemented to the
database. CHDTEPDB is a user-friendly interface that allows users to quickly browse, retrieve, download, and
analyze their target samples. CHDTEPDB will significantly improve the current knowledge of expression profiling
data in CHD and has the potential to be exploited as an important tool for future research on the disease.
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1 Introduction

Congenital heart disease (CHD) refers to a structural abnormality of the heart and/or great vessels
already present at birth [1]. CHD as one of the most common birth defects worldwide affects about 1%
of newborns [2]. Currently, more adults than children suffer from CHD as a result of major medical and
technological advances in recent years. While infant mortality due to congenital heart disease in the last
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four decades decreased by almost 3-fold, adult congenital heart disease prevalence increased by more than 2-
fold [3]. Advances in genomic technology have revealed a number of genetic etiologies that affect CHD,
which also points to complex mechanisms in the genetics of CHD and addresses an urgent need for
establishing high-quality expression profiling databases to facilitate the research on CHD. Existing
research shows that mining genetics can help discover new etiologies, improve diagnosis and counseling,
understand disease mechanisms of CHD, and may provide patients with precision medicine [4].

In recent years, a considerable number of CHD-related databases have been developed, for example,
Cheyne [5]: A Curated Database for Congenital Heart Disease Genes, This is a database solely focused
on Low-throughput experimentally proved gene with congenital heart disease, while lacking specialized
standardization and analysis tools for transcriptome data; Pediatric Heart Network (PHN) [6] is a
consortium that focuses on improving outcomes for individuals with congenital and pediatric-acquired
heart disease. It has completed nearly 20 clinical studies, enrolling over 3,500 patients, but it is not
specifically designed for transcriptomic data analysis and may lack the detailed genetic and molecular
data required for such studies; STS Congenital Heart Surgery Database (CHSD) [7] stands out as one of
the most extensive clinical outcomes. It offers an extensive dataset, which is invaluable for understanding
the clinical dimensions of congenital heart diseases. The primary focus of the STS CHSD is on clinical
outcomes rather than molecular or genetic data, which are crucial for transcriptomic analysis.; UK
Congenital Heart Disease Database (NCHDA) [8] provides a vast amount of clinical data from various
centers, which could be beneficial for broad clinical research in congenital heart disease and offers
detailed profiles of every congenital heart disease center in the UK, including the number and types of
procedures carried out and survival rates, which can be valuable for clinical outcome studies. The
primary aim of NCHDA is to audit clinical outcomes rather than to provide molecular or genetic data,
which are crucial for detailed transcriptomic analysis, for transcriptomic studies that require in-depth
genetic or molecular information, the database may not be sufficiently detailed. These databases prioritize
surgery and clinical work, with minimal involvement in molecular-level omics research, but there is a
lack of expression profile databases for the disease. CHD is a typical and highly prevalent genetic
disease, and the study of it demands high-quality expression profiling data. To bridge such a gap, we
established the present database.

CHDTEPDB is developed to store and integrate comprehensive expression profiling data of CHD to
provide simple bioinformatics analyses based on these data. The data contained in the present
CHDTEPDB were manually collected and curated on the basis of previously published papers. Currently,
over 200 sets of data with 800 samples have been collected, covering 7 different common types of CHD
including patent ductus arteriosus, atrial septal defect, ventricular septal defect, aortopulmonary septal
defect, pulmonary valve stenosis, patent foramen ovale and tetralogy of Fallot. It is expected that the
present database developed specifically for CHD could contribute to the biological, and genetic studies
and clinical treatment of the disease in the future.

As illustrated in Fig. 1, we initiated the process by analyzing and collecting relevant literature,
integrating the identified requirements. Subsequently, we conducted searches and downloads from the
PubMed and NCBI databases. The acquired congenital heart disease data underwent basic
standardization, followed by thorough analysis and storage. Our established database facilitates users to
perform searches, browse, and download data through the website. Additionally, we conduct traffic
analysis on the data to understand user preferences and requirements (Fig. 1).

Simultaneously, we developed an analysis platform that allows users to leverage the database’s existing
data or upload personalized data for analysis. Upon completion of the analysis, users are provided with cloud
computing results or the required visualization outcomes.
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2 Collection

Considering that there is no database of this type available at present, and to collect as much reliable and
comprehensive data as possible, we first organized the logic of data collection as follows: firstly, due to the
complex causes and symptoms of congenital heart disease, it is mainly divided into four categories, including
septal Defects.

obstructive defects, cyanotic defects, and less common types [9]. Secondly, a series of keywords relevant
to CHD were listed, for instance, “congenital heart disease”, “patent ductus arteriosus (PDA)”, “atrial septal
defect (ASD)”, “ventricular septal defect (VSD)”, “aortopulmonary septal defect”, “pulmonary valve
stenosis”, “patent foramen ovale (PFO)”, “tetralogy of fallot (TOF)”. All published articles describing
CHD were downloaded and initially screened for those containing sequencing data. Thirdly, the data in
the papers were processed, labeled, and standardized. Specifically, articles with reliable content of
sequencing data were selected, followed by annotating useful information. For example, annotating
different types of CHD including “patent ductus arteriosus (PDA)”, “atrial septal defect (ASD)”,
“ventricular septal defect (VSD)”, “aortopulmonary septal defect”, “pulmonary valve stenosis”, “patent
foramen ovale (PFO)”, “tetralogy of fallot (TOF)”. Next, preliminary standardization of expression
profiles, including gene re-annotation and value transformation, etc., was performed. Finally, after
integration, a database was established by categorizing different entries.

After completing the work as described above, we curated a total of 3,559 related publications. Through
screening, we excluded papers that did not contain valid information, including those lacking transcriptomic
expression profiles, patient clinical data, or those not providing open access to their data. As a result, we

Figure 1: Workflow chart
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obtained over 200 datasets comprising a total of 800 samples. Subsequently, we performed common
preprocessing on the data, and applied corresponding methods to different datasets, including batch effect
removal, re-annotation, and standardization using gene symbols. For numerical conversions, we utilized
common formats such as FPKM, TPM, and RPKM, and performed log transformations (log(x + 0.0001)).

We showcase the limma (Fig. 2), a differential analysis tool. After obtaining the results, users can swiftly
generate a heatmap for differentially expressed genes and access image editing features.

Figure 2: Users can perform fundamental bioinformatics tasks such as differential analysis, data
standardization, and transcriptome reannotation

696 CHD, 2023, vol.18, no.6



3 Analysis and Visualization Tools

To further facilitate scientific research, the platform also provides basic bioinformatics analytical tools
for expression profiling data, including standardization tools, variant analysis, heat map plotting, etc. as well
as commonly used graphics functions. Our platform allows a direct selection of datasets from the database for
analysis and also supports users to upload their own data for analysis. After completing corresponding
analyses, common graphics functions such as plotting volcano diagrams are provided. Users are able to
use our visualization tools quickly and efficiently to edit images and download required content.

In the analytical tools section we offer, an integration of several prevalent R packages is presented,
encompassing DESeq2, edgeR, limma, and RankProd. This amalgamation facilitates users to swiftly
conduct standard analyses on RNA-seq data, including normalization and differential analysis.
Additionally, the integration of clusterProfiler in our toolkit provides comprehensive enrichment analysis
capabilities. As depicted in Fig. 3 our differential analysis tool offers an intuitive interface that guides the
user through the necessary steps for data input and analysis parameter selection. Following the
completion of the analysis, users are afforded the capability to download the results, which are
meticulously compiled into a document. This functionality not only facilitates immediate access and
review of the analytical outcomes but also allows for the archival of results for subsequent examination
and verification.

Furthermore, our platform not only allows users to select and analyze data from our database but also
permits the upload and analysis of their personalized datasets. This flexibility and range of options aim to
enhance user efficiency and adaptability in handling common RNA-seq data analysis tasks, ensuring a
streamlined and effective workflow.

Furthermore, our platform is equipped with a suite of visualization tools designed to complement the
aforementioned analytical tools. These include heat maps, volcano plots (Fig. 4), and box plots, which

Figure 3: Differential analysis tool interface: The screenshot presents the user interface of our web-based
differential analysis platform. The left panel displays a list of sample data with corresponding group
assignments, here labeled as MP’. The right panel provides options for expression data file input, group
comparison selections (case vs. control), and a choice of analytical methods, including limma, rankProd,
and t-test. Additionally, users can select the type of log transformation to apply, with options for log2(x)
or none. The ‘submit’ button initiates the analysis process
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are instrumental in showcasing the results of differential analysis, whether derived from standard datasets or
user-customized data. Additionally, for the display of enrichment analysis results, we provide bar charts and
bubble plots. The platform also features other commonly used graphical representations such as line graphs
and radar charts. These visualization tools are integral to our platform, enabling users to effectively interpret
and present complex data in a comprehensible and visually appealing manner.

Figure 4: We present the box-plot and volcano-plot drawing tool, where users can customize multiple
attributes in the image to achieve their desired visualizations. This includes parameters such as box width,
transparency, significance display, outlining, and more. Users can swiftly obtain their preferred image
styles, and the boxplot drawing tool offers an export feature, enabling users to obtain high-resolution images
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4 Interface

The user-friendly interface of CHDTEPDB enables users to quickly browse, retrieve, and efficiently
upload and download and analyze their data. In the browsing function, items could be obtained by
selecting datasets, specific types of heart disease, or other features of the dataset; in the retrieval function,
desired keywords could be directly entered to perform a global fuzzy search on the available data,
thereby realizing a quick acquisition of the information of interest; in the corresponding dataset, data
could be rapidly downloaded. Moreover, our database also supports users to upload their own data, which
will be displayed in the new version after approval, with an indicated source at the same time.
Additionally, commonly used data processing tools for expression profiles and corresponding graphics
functions are provided, aiming to improve the efficiency of analysis and research.

5 Ethics and Permissions

All datasets utilized in this study were sourced exclusively from the publicly accessible portions of
previously published articles. Rigorous measures were undertaken to ensure that the integration of these
datasets does not compromise patient confidentiality or expose any private information. Additionally,
clear citations are provided for all data used, facilitating traceability and acknowledgment of original
sources. The website hosting these datasets is committed to providing permanent, free access to these
resources.

6 Technology Stack

All data in CHDTEPDB are collected from published papers, stored, and managed by MySQL. Web
pages and servers are built using Spring Boot. Data processing is written in JAVA and R languages. The
URL of the current database is available at http://chdtepdb.com/.

7 Discussion

In recent decades, transcriptome expression profiling has played a critical role in various types of
diseases [10,11], but the complexity and specificity of preterm heart diseases hinder direct access to the
tissue data of the corresponding sample. Despite the fact that some diagnostic and predictive biomarkers
have been identified, effectively predicting CHD in the fetal period is still not possible.

The purpose of establishing the present CHDTEPDB is to provide high-quality data for CHD, apart from
this, a special category is set up to support the analysis of transcriptome expression profiling data. The current
CHDTEPDB platform could also offer up-to-date evidence for researchers.

Continuous advances in CHD and the current imperfection in databases have encouraged the
development of the present database platform to record and integrate valuable data relevant to CHD.
Overall, CHDTEPDB not only provides integrated data for CHD, but also offers a corresponding
computational platform. Such a unique database has the potential to facilitate future research on CHD.

8 Future

The variety and quantity of various biological data have increased significantly with the development of
high-throughput technologies, allowing nearly all researchers to establish their own data from different
omics. However, researchers are not always able to fully realize the potential of or apply their data during
analysis because of the thresholds in statistics, programming skills, and computer arithmetic as well as
the huge data volume and complexity. The uniqueness of CHD is also accompanied by a lack of
bioinformatics applications. We aim to create a CHD-centered database platform, gradually incorporating
more data from other omics to contribute to the scientific and technological advances in the field of CHD
and help researchers achieve more research results.

CHD, 2023, vol.18, no.6 699

http://chdtepdb.com/


Acknowledgement: Not applicable.

Funding Statement: This study was funded by Harbin Medical University Outstanding Talent Startup Fund
and the Natural Science Foundation of Heilongjiang Province of China (Grant No. LH2020H032). No
specific grant number is associated with the funding from Harbin Medical University. Ziguang Song is
the host of the projects funded by Harbin Medical University. Jiyi Zhao is the host of the grant from the
Natural Science Foundation of Heilongjiang Province of China.

Author Contributions: Jiyi Zha conceived the platform and idea. Weitao Shen completed the technical
construction of the platform and the realization of each function and wrote the manuscript. Ziguang Song,
Jiangbo Yu are responsible for collecting and collating data. Mengmeng Wang, Chengcheng Wang,
Tianyi Lu, Gaojun Shan, Guo Dong, Yiru Wang completed the collection and arrangement of methods
and materials for the platform. All authors contributed to the development of CHDTEPDB.

Availability of Data and Materials: All data utilized in this study are derived from open-access datasets
published in previous literature. Additionally, CHDTEPDB will continuously provide free data services,
including complimentary analysis and plotting tools. These resources are permanently accessible to
support further research and replication of our findings.

Ethics Approval: This study was conducted using publicly accessible data from published sources,
confirmed as open access. No new human or animal subjects were involved, and the original data
collection complied with ethical standards. Therefore, ethical approval was not required. We adhered to
all relevant data protection laws and ethical guidelines, ensuring integrity and transparency in our research.

Conflicts of Interest: The authors declare that they have no conflicts of interest to report regarding the
present study.

References
1. Sun, R., Liu, M., Lu, L., Zheng, Y., Zhang, P. (2015). Congenital heart disease: Causes, diagnosis, symptoms, and

treatments. Cell Biochemistry and Biophysics, 72(3), 857–860.

2. Xu, W., Shao, Z., Lou, H., Qi, J., Zhu, J. et al. (2022). Prediction of congenital heart disease for newborns:
Comparative analysis of holt-winters exponential smoothing and autoregressive integrated moving average
models. BMC Medical Research Methodology, 22(1), 257.

3. Mutluer, F. O., Çeliker, A. (2018). General concepts in adult congenital heart disease. Balkan Medical Journal,
35(1), 18–29.

4. Yasuhara, J., Garg, V. (2021). Genetics of congenital heart disease: A narrative review of recent advances and
clinical implications. Transl Pediatr, 10(9), 2366–2386.

5. Yang, A., Alankarage, D., Cuny, H., Ip, E. K. K., Almog, M. et al. (2022). CHDgene: A curated database for
congenital heart disease genes. Circulation Genomic and Precision Medicine, 15(3), e003539.

6. Burns, K. M., Pemberton, V. L., Pearson, G. D. (2015). The pediatric heart network: Meeting the challenges to
multicenter studies in pediatric heart disease. Current Opinion in Pediatrics, 27(5), 548–554.

7. Mayer, J. E. (2023). An alternative perspective on the STS congenital heart surgery database (CHSD). The Annals
of Thoracic Surgery, 115(2), 296–297.

8. Dorobantu, D. M., Sharabiani, M. T. A., Taliotis, D., Parry, A. J., Tulloh, R. M. R. et al. (2020). Age over 35 years
is associated with increased mortality after pulmonary valve replacement in repaired tetralogy of Fallot: Results
from the UK national congenital heart disease audit database. European Journal of Cardio-Thoracic Surgery,
58(4), 825–831.

9. Franklin, R. C. G., Beland, M. J., Colan, S. D., Walters, H. L., Aiello, V. D. et al. (2017). Nomenclature for
congenital and paediatric cardiac disease: The international paediatric and congenital cardiac code (IPCCC) and
the eleventh iteration of the international classification of diseases (ICD-11). Cardiol Young, 27(10), 1872–1938.

700 CHD, 2023, vol.18, no.6



10. Hosseini-Gerami, L., Higgins, I. A., Collier, D. A., Laing, E., Evans, D. et al. (2023). Benchmarking causal
reasoning algorithms for gene expression-based compound mechanism of action analysis. BMC Bioinformatics,
24(1), 154.

11. Hong, M., Tao, S., Zhang, L., Diao, L. T., Huang, X. et al. (2020). RNA sequencing: New technologies and
applications in cancer research. Journal of Hematology & Oncology, 13(1), 166.

CHD, 2023, vol.18, no.6 701


	CHDTEPDB: Transcriptome Expression Profile Database and Interactive Analysis Platform for Congenital Heart Disease
	Introduction
	Collection
	Analysis and Visualization Tools
	Interface
	Ethics and Permissions
	Technology Stack
	Discussion
	Future
	References



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /MonoImageDownsampleType /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


