
Journal of Computational Intelligence in Bioinformatics. 
ISSN: 0973-385X Volume 4 Number 1 (2011) pp. 71—77  
© Research India Publications 
http://www.ripublication.com/jcib.htm 

 

 
 

Expression Study of Mycobacterial Hsp70 Protein in 
Serum Samples of Pulmonary Tuberculosis Patients 

 
 

Gauri S. Deshpande1,2,*, Hatim F. Daginawala2, Rajpal Singh Kashyap2, 
Nitin M. Atre1, Sandip R. Nagmote1 and Ganesh B. Hedawoo1 

 
1P.G. Department of Bioinformatics, 

Shri Shivaji Science College, Amravati (MS), India 

2Research Biochemistry & Microbiology Lab, CIIMS, Nagpur (MS), India 

*Corresponding Author E-mail: gaurisd10@gmail.com 
 
 

Abstract 
 

Clinically dreaded diseases are those that are difficult to diagnose. One among 
such heavy toll wipers is pulmonary tuberculosis. The problem with the 
disease is its clinical detection that usually occurs late in the course of the 
disease. Clinical researchers have been facing the challenge of rapid and exact 
diagnosis of TB since long. Their efforts access new branches of studies that 
include diverse classes of proteins for their possible candidature as detection 
markers. One of such classes is the family of heat shock proteins (Hsps). The 
current study deals with detection of Mycobacterial Hsp70 protein in pretested 
serum samples. From a total of 240 serum samples 87 were confirmed TB 
positive using the routine 30kD test (patented by Central India Institute of 
Medical Sciences, Nagpur), and the rest (153) were found to be negative. With 
these samples a standardized protocol for ELISA detection of Mycobacterial 
Hsp70 was carried out, which showed remarkable results. Out of 153 non-TB 
samples 77 (i.e. 50.33%) were found to be positive for Mycobacterial Hsp70 
AND a total of 31 (i.e. 35.63%) clinically tested TB positive samples were 
found to show lack of Mycobacterial Hsp70.  

The results were suggestive of the probable cross reactivity shown by the 
antibody that was used to detect Mycobacterial Hsp70. This compelled us to 
perform sequence alignment and structure comparison in between Hsp70 
proteins from both the species (i.e. Mycobacterium tuberculosis and Homo 
sapiens). Similarity searches were also performed to find out similar motifs 
and domains lying between the two proteins. 

 
Keywords: Mycobacterium tuberculosis, Hsp70, ELISA, structure 
comparison. 
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Introduction 
Infectious diseases present not only the challenge of heavy spread but also the 
problem of accurate diagnosis. Pulmonary tuberculosis is one of the toughest to 
diagnose and defeat due to its latency period and quick spread [25]. Clinical 
researchers are always in search of ideal detection markers, which provide early, 
cheap yet an exact diagnosis. They have explored many different classes of proteins 
for this purpose. Proteins from the ‘Heat shock protein (Hsp) - family’ [15] are being 
clinically tested for their possible candidature to serve as ideal markers [2]. Heat 
shock proteins represent a family of proteins having similar functions but differing in 
their molecular weights. They are expressed at high levels when exposed to heat or 
other stress. One of the members of the family is Hsp70 protein [4] [6]. 
 The current study deals with the observations made on detection of Mycobacterial 
Hsp70 protein in pre-tested serum samples of pulmonary tuberculosis patients [9] [10] 
[11]. To our surprise, we got unexpected outcomes from an ELISA protocol 
standardized for detecting Mycobacterial Hsp70 [10]. A considerable number of 
clinically suspected TB samples did not show the presence of Mycobacterial Hsp70 
protein and another striking number of samples from the non-TB group were found to 
be positive for Mycobacterial Hsp70 protein. These results compelled us to carry out 
bio-informatic analysis of the question. A sequence alignment study of Hsp70 from 
Mycobacterium tuberculosis and Homo sapiens was done to find out the similar 
patterns lying between the two proteins [13]. It was found and confirmed that the 
structures of the two proteins were not available in PDB. This added a new dimension 
to the current work and the structures of the two proteins were predicted and aligned 
[18]. This opened more options for comparing the two structures and understand the 
homology better [12].  
 
 
Materials and Methods 
Subjects: The subjects admitted to Central India Institute of Medical Sciences, 
Nagpur, India were selected for the study. A total of 240 serum samples were tested 
by using routine 30 kD test patented by CIIMS, Nagpur [9]. 
 
Specimens: Venous blood was collected from all the patients as well as the control 
subjects. Blood was allowed to clot and centrifuged at 2000 rpm for 2 minutes to 
collect serum. All the samples were stored at -20o C until use[9]. 
 
Primary antibody: The benefactor of the primary antibody against Mycobacterial 
Hsp70 is Colorado State University, Colorado. 
 
 A routine diagnosis of TB was performed using 30kD test patented by CIIMS, 
Nagpur [9] [11]. This determined if the samples were positive for TB or not. All the 
samples were stored at -20oC until use. To determine the most accurate concentration 
of antibody to be used to detect Mycobacterial Hsp70, a series of ELISA and Western 
Blot experiments was carried out exploiting different dilutions of the antibody [9] [10] 
[11]. Based upon observations from these experiments a dilution 1:1000 of the 
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antibody was selected Fig 1. This helped us to standardize a protocol for ELISA 
detection of Mycobacterial Hsp70 in all the samples.  
 From the 240 samples, 87 were clinically suspected TB (i.e. TB positive) samples 
and 153 were non-TB (i.e. TB negative) samples. Out of 87 clinically tested TB 
positive samples a total of 31 (i.e. 35.63%) were found to show lack of Mycobacterial 
Hsp70 while from 153 non-TB samples 77 (i.e. 50.33%) were found to be positive for 
Hsp70 mycobacterium.  

 

 
 

Figure 1: Shows 4 pieces of nitrocellulose membrane. Iry Antibody dilutions tested. 
From left 1:4000, 1:2000, 1:1000, 1:500.Most prominent results can be observed in 
dilution 1:1000. 

 
Groups 70kDa positive70kDa negative
TB patients (Total 87) 56 (64.37%) 31 (35.63%) 
NTB patients (Total 153)77 (50.33%) 76 (49.67) 

 

 
 

Figure 2: A. Signifies indirect ELISA results for detection of 70kDa Hsp in TB and 
NTB patients. B. Hsp 70 levels in TB and non-TB individuals (A plot of absorbance) 
 
 
 The sample types, non-TB but Hsp70 positive (NTB: Hsp70+) and TB positive 
but Hsp70 negative (TB: Hsp70-) were presenting unexpected outcomes. Hence it was 
hypothesized that the antibody used for detection of Mycobacterial Hsp70 would have 
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shown some extent of cross reactivity. To ensure this we compared in between Hsp70 
proteins from both the organisms i.e. Mycobacterium tuberculosis and Homo sapiens. 
 The amino acid sequences of the Hsp70, from Mycobacterium tuberculosis and 
Homo sapiens were obtained from the sequence database of NCBI (Accession No. 
ACE79189, AAA02807 and GeneID: 190576826, 292160) respectively. BLAST [1] 
and ClustalX [13] were used to perform global sequence alignment to find similar 
patterns. It was assured that the three dimensional structures of both the proteins were 
not available in Protein Data Bank. This generated a need to predict and design 3D 
models of these two proteins. The 3D models were predicted and generated. The 
predicted models of both the proteins were then compared to study structural 
similarity and homology [12]. The two proteins were found out to be exactly 92.8% 
similar. The steps followed for structure prediction are dealt below.  
 
 
Template Searching 
Attempts were made to find suitable template proteins for the modeling of the target 
proteins. The template proteins were searched through Geno3D server [5], (an online 
tool for searching similar sequences, based on sequence and structure-wise similarity). 
From the homology searching ‘NMR-RDC / X-RAY structure of E. coli HSP70 
(DNAK) chaperone (1-605) complexed with ADP and substrate [2KHO: A] Chain A’ 
was selected as template protein for Mycobacterium tuberculosis Hsp70. From the 
homology searching ‘Structure of the Hsp110:Hsc70 Nucleotide Exchange Complex 
from Bos taurus [3C7N: A] Chain A’ was selected as template protein for Homo 
sapiens Hsp70.  
 
 
Sequence Alignment 
Amino acid sequence alignment of target and template proteins was derived using the 
Swiss-PdbViewer package. Default parameters were applied and the aligned 
sequences were inspected and adjusted manually to minimize the number of gaps and 
insertions. 
 
 
Rough Model 
Rough 3-D models (20 models) were generated from the sequence alignment between 
Hsp70 proteins from Mycobacterium tuberculosis and Homo sapiens and the template 
proteins using MODELLER 9v7 [24]. 
 
 
Evaluation of Models 
The predicted models were subjected to a series of tests for testing their internal 
consistency and reliability [20]. Backbone conformation was evaluated by the 
inspection of the Psi/Phi Ramachandran plot [20] obtained from PROCHECK [14] 
analysis. Packing quality of the structures was investigated by the WHATIF. 
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Figure 3: Predicted 3D models of A. Hsp70 [Mycobacterium tuberculosis] B. Hsp70 
[Homo sapiens] 
 
 
Structure comparison 
Structural comparison was performed using R Console Programming Script and other 
different structure comparison tools like MAMMOTH [18]. The two proteins were 
found out to be exactly 92.8% similar. 
 
 
Results and Discussion 
Surprisingly, we found out that 35.63% of TB positive samples showed no significant 
concentrations of Mycobacterial Hsp70, where as 50.33% of TB negative samples 
showed significant levels of Mycobacterial Hsp70 protein. The results were 
suggestive of probable cross reactivity shown by the antibody used to detect 
Mycobacterial Hsp70. The basis of this cross reactivity can be understood better by 
attempting comparison of the sequences and structures of the Hsp70 proteins from 
both the sources. The first and foremost requirement for comparing any two structures 
is the availability of both the structures. Since this requirement was not met in this 
case, we had to exercise the steps for structure prediction of both the proteins. Based 
on the best template selected for predicting structures, 3-D models for both the 
proteins were generated. A comparison between the two predicted structures revealed 
that the similarity between the two proteins was remarkable 92.8%. This made us 
understand the basis of the cross reactivity shown by the antibody used to detect 
Mycobacterial Hsp70. 
 
 
References 
 

[1] Altschul SF,Gish W, Miller W,Myers EW, Lipman DJ (1990) Basic local 
alignment search tool. J Mol Biol 215:403–410 



76  Gauri S. Deshpande et al 

 

[2] Battistini, L. et al. (1995); Gamma delta T cell receptor analysis supports a role 
for HSP 70 selection of lymphocytes in multiple sclerosis lesions. Mol Med 1, 
554-562  

[3] Bowie JU, Lüthy R, Eisenberg D. (1991). A method to identify protein 
sequences that fold into a known three-dimensional structure. Science; 
253(5016):164-70. 

[4] Bukau B, Horwich AL.; The Hsp70 and Hsp60 chaperone machines; Cell. 1998 
Feb 6;92(3):351-66. 

[5] Combet C, Jambon M, Deléage G, Geourjon C. (2002). Geno3D: Automatic 
comparative molecular modelling of protein. Bioinformatics.18:213-214. 

[6] Fathallah DM, Cherif D, Dellagi K, Arnaout MA.; Molecular cloning of a 
novel human hsp70 from a B cell line and its assignment to chromosome 5.; J 
Immunol. 1993 Jul 15;151(2):810-3. 

[7] Jungblut PR, Schaible UE, Mollenkopf HJ, Zimny-Arndt U, Raupach B, 
Mattow J, Halada P, Lamer S, Hagens K, Kaufmann SH,; Comparative 
proteome analysis of Mycobacterium tuberculosis and Mycobacterium bovis 
BCG strains: towards functional genomics of microbial pathogens; Mol 
Microbiol (1999) 33(6):1103-17 

[8] Kashyap R.S, Biswas S.K, Purohit H.J, Chandak N, Agarwal N, Taori G.M and 
Daginawala H.F. Application of Mancini technique as diagnostic test in CSF of 
Tuberculos meningitis patients. Med Sci.Monit. 2002, 8 (6); 95-98. 

[9] Kashyap R.S, Biswas S.K, Purohit H.J, Chandak N, Agarwal N, Taori G.M and 
Daginawala H.F. Significance of 30kD protein as a diagnostic marker in CSF 
of Tuberculous meningitis. Ann.Ind.acad.Neurol. 2001, 4; 197-201. 

[10] Kashyap R.S, Kainthla R.P, Biswas S.K, Purohit H.J, Chandak N, Agarwal N, 
Taori G.M and Daginawala H.F. Rapid diagnosis of tuberculous meningitis 
using the simple Dot ELISA method. Med. Sci. Monit.2003, 9 (11); 123-126. 

[11] Kashyap R.S, Kainthla R.P, Satpute R.M, Purohit H.J, Chandak N, Taori G.M 
and Daginawala H.F. Demonstration of IgG antibodies to 30kD protein antigen 
in CSF for diagnosis of TBM by antibody capturing ELISA. Neurology India 
2004, 52(3); 359-362. 

[12] Krieger E, Nabuurs SB, Vriend G (2003) Homology modeling. Methods 
Biochem Anal 44:509–523 

[13] Larkin M A, Blackshields G, Brown N P, Chenna R, McGettigan P A, 
McWilliam H, Valentin F, Wallace I M Wilm A, Lopez R, Thompson J D, 
Gibson T J, Higgins D.G.( 2007). ClustalW and ClustalX version 2. 
Bioinformatics. 23(21):2947-2948. 

[14] Laskowski, R. A., MacArthur, M. W., Moss, D. S. and Thornton, J. M. (1993). 
PROCHECK: a program to check the stereochemical quality of protein 
structures. J. Appl. Cryst. 26, 283-291. 

[15] Lindquist, S. and Craig, E.A. (1988) The heat-shock proteins. Annu Rev Genet 
22, 631-677,  

[16] Martí-Renom MA, Stuart AC, Fiser A, Sánchez R, Melo F, Sali A. (2000). 
Comparative protein structure modeling of genes and genomes. Annu Rev. 
Biophys Biomol Struct. 29:291- 325. 



Expression Study of Mycobacterial Hsp70 Protein 77 

 

[17] Mattow J, Schaible UE, Schmidt F, Hagens K, Siejak F, Brestrich G, 
Haeselbarth G, Muller EC, Jungblut PR, Kaufmann SH,; Comparative 
proteome analysis of culture supernatant proteins from virulent Mycobacterium 
tuberculosis H37Rv and attenuated M. bovis BCG Copenhagen. 
Electrophoresis (2003) 24 (19-20):3405-20 

[18] Ortiz, A. R., Strauss, C. E., and Olmea, O. (2002). MAMMOTH (matching 
molecular models obtained from theory): an automated method for model 
comparison. Protein Sci, 11, 2606-21. 

[19] Pearson WR (1990): Rapid and sensitive sequence comparison with FASTP 
and FASTA. Methods Enzymol 183:63–98. 

[20] Ramachandran GN, Ramakrishnan C, Sasisekharan V (1963) Stereochemistry 
of polypeptide chain configurations. J Mol Biol 7:95–99 

[21] Raman S, Song T, Puyang X, Bardarov S, Jacobs Jr. WR, Husson RN,; The 
alternative sigma factor SigH regulates major components of oxidative and heat 
stress responses in Mycobacterium tuberculosis; J Bacteriol (2001) 
183(20):6119-25 

[22] Sali A, Blundell T.L. (1993). Comparative protein modeling by satisfaction of 
spatial restraints. J Mol Biol. 234(3):779-815. 

[23] Salvetti, M. et al. (1996) The immune response to Mycobacterial 70-kDa heat 
shock proteins frequently involves autoreactive T cells and is quantitatively 
disregulated in multiple sclerosis. J Neuroimmunol 65, 143-153  

[24] Sanchez R, Sali A (1997): Evaluation of comparative protein structure 
modeling by MODELLER-3. Proteins (Suppl. 1):50–8. 

[25] Shafer RW, Kim DS, Weiss JP, Quale JM. Extrapulmonary tuberculosis in 
patients with human immunodeficiency virus infection. Medicine (Baltimore) 
1991;70:384-97. 

[26] Shingai, R. et al. (1995) Autoantibody against 70 kD heat shock protein in 
patients with autoimmune liver diseases. J Hepatol 23, 382-390  

[27] Thompson JD, Higgins DG, Gibson T (1994) CLUSTALW: improving the 
sensitivity of progressive multiple sequence alignment through sequence 
weighting, position-specific gap penalties and weight matrix choice. Nucleic 
Acids Res 22:4673–4680 

[28] Wong HR: Potential protective role of the heat shock response in sepsis. New 
Horiz 1998, 6:194-200.  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


