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SHORT COMMUNICATION
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Despite the availability of a Mycobacterium bovis ba-

cille Calmette Guérin (BCG) vaccine, tuberculosis (TB) 

remains a global public health problem. In this study, 

we introduced the c-di-GMP phosphodiesterase gene 

Rv1357c, implicated in regulating mycobacterial replica-

tion within macrophages, into BCG Pasteur, and tested 

the resulting strain for its capacity to serve as a vaccine 

against TB in a murine model. Modified BCG was more 

phagocytosed than its parental strain, but halted bacte-

rial replication, and protected against M. tuberculosis 
challenge similarly to unmodified BCG.

K E Y  W O R D S :  tuberculosis; vaccine; c-di-GMP

THE WORLDWIDE TUBERCULOSIS (TB) burden 
remains at close to 9 million new cases per year, with 
an annual estimated death toll close to 2 million.1 It 
is known that the effi cacy of the current vaccine, 
Mycobacterium bovis bacille Calmette-Guérin (BCG), 
which confers better protection against meningitis 
and miliary TB than against other forms of TB, is 
variable (0% to 80%).2 As a means of improving the 
current BCG vaccine, BCG has been genetically mod-
ifi ed and tested in new vaccine candidates. For ex-
ample, ΔureC:Hly (VPM1002), which expresses liste-
riolysin (Hly) derived from Listeria monocytogenes, 
enables BCG to escape from the endosome.3 A Phase I 
clinical trial has been completed, and a dose-escalation 
randomized controlled trial comparing VPM1002 and 
BCG in healthy adults in South Africa is ongoing.4 
Other approaches for vaccine development have re-
cently been reviewed4 and will not be further dis-
cussed here.

In 2005, a BCG transposon mutant in Rv1357c 
was reported to have attenuated replication within 
macrophages5 (the actual gene was BCG1419c, as 
the mutant was created in BCG). It was not known 
whether BCG1419c transcription was eliminated 
or enhanced as a consequence of tranposon inser-
tion (Graham Stewart, personal communication). 
Rv1357c encodes for a cyclic diguanosine mono-
phosphate (c-di-GMP) phosphodiesterase.6 We hy-
pothesized that by expressing Rv1357c in multiple 
copies, we might confer on BCG the capacity to aug-

ment its antigen-presenting capabilities in vivo by ex-
tending its intra-macrophage fi tness, thus improving 
its vaccine effi cacy. 

The Committee of Ethics from Instituto Salvador 
Zubirán approved all experiments performed with 
mice. 

We aimed to construct a recombinant modifi ed 
BCG strain by cloning the polymerase chain reaction 
(PCR) amplifi ed Rv1357c gene under the control of 
its native promoter. For this, we used M. tuberculosis 
H37Rv genomic DNA and primers Rv1357c-5F (5′-
ACGTAAGCTTTAGCGCGTAACT-3′, HindIII site 
underlined) and Rv1357c-3R (5′-CGGGGTAATCGA 
ATGGATCA-3′), to amplify the gene using Pfu Ultra 
High Fidelity (Agilent Technologies, Wilmington, DE, 
USA), digesting with HindIII and SspI and ligating 
into the HindIII and PvuII sites of pMV261. The 
r esulting plasmid was named pMF261Rv1357c; the 
identity and fi delity of the amplifi ed gene were con-
fi rmed by DNA sequencing, after which transforma-
tion was performed in M. bovis BCG Pasteur 1173P2 
by electroporation, resulting in a strain referred to 
throughout this work as Pasteur+Rv1357c. We grew 
triplicate cultures of BCG Pasteur and Pasteur+ 
Rv1357c as surface pellicles in 7H9 oleic acid albu-
min dextrose complex media for 2 weeks at 37ºC 
and 5%CO2, isolated RNA, synthesized cDNA us-
ing 60 ng total RNA as template, and calculated ex-
pression values of BCG1419c (primers BCG1419c-F, 
5′-CCGCGACCAGGTCAACA-3′, BCG1419c-R, 
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5′-GCCACGCGCATCGAA-3′, probe FAM-TCGCCA 
TTATCTGTCC) relative to sigA (primers SA-F, 5′-
TGGCGTTTCTCGACCTGATC-3′, SA-R, 5′-GGA 
GAACTTGTACCCCTTGGTGTA-3′, probe 5′-VIC-
CGGTGGAGAAGTTC-3′) by real-time qPCR using 
Taqman Universal PCR master mix (Applied Biosys-
tems, Foster City, CA, USA) with the following pa-
rameters: 1 cycle at 50ºC for 2 min, 1 cycle at 95ºC 
for 10 min, and 28 cycles at 95ºC for 15 s and 60ºC 
for 1 min. Reactions were run in a StepOne thermo-
cycler (Applied Biosystems) using 6 ng cDNA, and 
expression values were determined as 2-ΔΔCt, as de-
scribed.7 We found the expression of Rv1357c to be 
3.6 ± 1.33 higher in Pasteur+Rv1357c than in the 
Pasteur parent strain. 

We compared the capacity of both strains to grow 
in J774A1 murine macrophages by infecting them as 
already described,8 eliminating bacteria not internal-
ized after 2 h by replacing the culture media. We used 
5.2 × 106 colony-forming units (cfu; Pasteur) or 5.4 
× 106 cfu (Pasteur+Rv1357c) with a multiplicity of 
infection 10:1, and found that although the inocula 
were not different, Pasteur+Rv1357c was signifi cantly 
more phagocytosed at time zero (Figure 1, P = 0.008, 
Student’s t-test, double-tailed), a difference that per-
sisted after 24 h incubation (Figure 1, P = 0.001, Stu-
dent’s t-test, double-tailed). Experiments were per-
formed in triplicate, on three different occasions, with 
similar results. Pasteur+Rv1357c was signifi cantly 
more phagocytosed than Pasteur, pos sibly due to the 
expression of surface adhesion molecules or secreted 
proteins that enhanced bacterial spread. 

We compared the capacity of Pasteur+Rv1357c, 
its parent BCG, as well as other BCG strains that 
had shown good (Phipps) and moderate (SSI1331) 
protection against M. tuberculosis challenge accord-
ing to previous results,9 to protect against virulent 
M. tuberculosis. 

We used 8000 cfu intradermally applied vaccine 
to promote survival among BALB/c mice (groups of 
10 animals) after intratracheal challenge with 2.5 × 

105 cfu of the virulent Beijing-family M. tuberculosis 
strain 27,10 and found no difference between BCG 
Pasteur and its isogenic derivative harboring Rv1357c 
into pMV261, 2 months post-infection by the log-
rank (Mantel-Cox) test, although both strains pro-
tected better than BCG SSI1331, with 80% survival 
for Pasteur- and Phipps-vaccinated mice compared to 
20% survival observed with SSI1331 (Figure 2A). 
Likewise, both Pasteur and Pasteur+Rv1357c pro-
tected better than BCG SSI against bacterial repli-
cation in the lungs of vaccinated mice after 2 and 
4 months post-infection (P = 0.018 and 0.015, re-
spectively for Pasteur+Rv1357c vs. SSI); our results 
for BCG Pasteur are in agreement with previous 
fi ndings,9 in which SSI-vaccinated mice showed high 
tissue damage and delayed-type hypersensitivity re-
sponse, suggesting that SSI1331 induces a high pro-
infl ammatory response post-challenge. The presence 
or absence of Rv1357c in BCG Pasteur made no dif-
ference (Figure 2B, P = 0.4 and 0.3, respectively). 

In conclusion, despite increased mycobacterial 
phagocytosis by macrophages created by the multiple 
copies of Rv1357c, its vaccine properties were not al-
tered, either due to the fact that the expression of 
protective antigens in the recombinant strain were 
not modifi ed, or due to a possible growth defect in 
vivo of this strain, which might have hindered anti-
gen presentation in a more effi cient manner. Plasmid 
is stable in vivo for at least 4 weeks after BALB/c 
i ntravenous infection, as the strain grows on plates 
containing kanamycin at 25 μg/ml after this post-

Figure 1 Mycobacterial phagocytosis by J774A.1 murine 
macrophages is enhanced by the presence of multicopies of the 
Rv1357c gene. Experiments were performed in triplicate, and 
were repeated on three different dates with similar results. Error 
bars indicate standard deviation. cfu = colony-forming units.

Figure 2 The presence of multicopies of the Rv1357c gene 
results in similar protection to that produced by the parent 
BCG. A. Mouse survival at the indicated time points (weeks). 
B. Replication in lungs of M. tuberculosis Beijing, strain 27, 2 and 
4 months post-infection, in different BCG-vaccinated groups.
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i nfection interval (Flores-Valdez et al., in preparation). 
Immune pathways were not analyzed in this study, 
given that protection markers were not signifi cantly 
affected by the change induced in the parent strain. It 
would be worthwhile comparing our modifi ed strain 
in other available TB models (aerosol, intravenous, 
guinea pigs, C57BL/6, hybrid mice) that differ from 
the intratracheal exposure in BALB/c mice used in the 
present work, as well as determining the strain’s in 
vivo replication and antigen repertoire. 
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En dépit de la disponibilité du vaccin du bacille Calmette 

Guérin (BCG) Mycobacterium bovis, la tuberculose 

(TB) reste un problème mondial de santé publique. Dans 

cette étude nous avons introduit le gène c-di-GMP phos-

phodiestérase Rvl357c (impliqué dans la régulation de 

la réplication mycobactérienne au sein des macrophages) 

dans le BCG Pasteur et nous avons testé la souche qui en 

résulte pour sa capacité d’être utilisée comme vaccin 

contre la TB dans un modèle murin. Le BCG modifié a 

été phagocyté davantage que sa souche parentale, mais a 

arrêté la réplication bactérienne et a donné une protec-

tion similaire à celle du BCG non modifié dans un test 

de provocation par M. tuberculosis. 

La tuberculosis (TB) sigue siendo un problema de salud 

pública mundial, a pesar de disponerse de una vacuna, 

Mycobacterium bovis bacille Calmette Guérin (BCG). 

En este trabajo, introdujimos al gen Rv1357c, que codi-

fica para una fosfodiesterasa de c-di-GMP, implicada en 

regular la replicación micobacteriana en macrófagos, 

hacia BCG Pasteur, y comparamos la capacidad de esta 

nueva vacuna contra la TB en un modelo murino. La 

cepa BCG modificada fue fagocitada en mayor propor-

ción que la cepa parental, a pesar de lo cual no hubo 

diferencias respecto a BCG sin modificar, tanto en la ca-

pacidad de detener la replicación micobacteriana como 

en la supervivencia de ratones vacunados, después del 

reto con M. tuberculosis.

R É S U M É

R E S U M E N



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramondPro-Semibold
    /AGaramondPro-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CaflischScriptPro-Bold
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HelveticaRoundedLTStd-BdCnO
    /Impact
    /ImprintMT-Shadow
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeridienLTStd-Bold
    /MeridienLTStd-BoldItalic
    /MeridienLTStd-Italic
    /MeridienLTStd-Medium
    /MeridienLTStd-MediumItalic
    /MeridienLTStd-Roman
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiCn
    /MyriadPro-BlackSemiCnIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiCn
    /MyriadPro-BoldSemiCnIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiCn
    /MyriadPro-SemiboldSemiCnIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiCn
    /MyriadPro-SemiCnIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /MyriadStd-Sketch
    /MyriadStd-Tilt
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /Sylfaen
    /SymbolMT
    /SymbolStd
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /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 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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [504.000 720.000]
>> setpagedevice


