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Abstract Twenty-nine microsatellites were isolated from
genomic DNA of spotted seatrout (Cynoscion nebulosus).
The microsatellites were screened across 10-25 individuals
from a single population sampled in the Lower Laguna
Madre, Texas. All microsatellites were polymorphic with
the number of alleles per locus ranging from 3 to 25.
Expected heterozygosity ranged from 0.34 to 0.96. No
deviations from Hardy—Weinberg equilibrium or linkage
disequilibrium were observed following correction for
multiple simultaneous tests.
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The spotted seatrout (Cynoscion nebulosus) is a widely
distributed estuarine species that supports important rec-
reational fisheries in the United States. Spotted seatrout
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populations in some areas are perceived to be impacted by
excessive fishing pressure, loss of habitat, and catastrophic
environmental factors (Clark et al. 2003; Hutchings and
Reynolds 2004). Management strategies for this species are
based on detailed stock assessments which generally
include attempts at identification and conservation of
genetic variability (Policansky and Magnuson 1998).

Efforts by some states to augment spotted seatrout nat-
ural populations with stockings of hatchery-produced
juveniles make detection of genetic subdivision critical to
the design of broodfish acquisition and juvenile stocking
strategies. Microsatellite markers may also be useful as
genetic ‘tags’ to assess stocking success (Carson et al.
2009; Karlsson et al. 2008) and to evaluate the genetic
diversity, habitat selection, and migration of stocking
cohorts.

Microsatellites are considered a robust molecular tool for
fine scale population studies, including identification of fish
stocks (Riccioni et al. 2010). Genetic studies of spotted
seatrout utilizing microsatellite markers (Gold et al. 2003;
Ward et al. 2007; Anderson and Karel 2010) developed for
red drum (Sciaenops ocellatus) have been conducted across
most of the range of the distribution of the species. Although
cross-species microsatellite markers are widely applied and
considered cost effective, their use may lead to erroneous
genotyping due to low detection of polymorphism, allele
dropout, or nonspecific amplifications (Barbara et al. 2007).
In this note we describe the development of novel micro-
satellites markers for spotted seatrout.

Genomic DNA from a single male sampled from the
Lower Laguna Madre on the south Texas coast was extracted
using the DNeasy Blood and Tissue Kit following the
manufacturer’s protocol. (QIAGEN, Inc.: Valencia, CA).
A partially enriched microsatellite genomic library was
constructed employing methods described by Reddy et al.
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Table 1 Primer sequences and summary polymorphism for 29 microsatellite loci isolated from Cynoscion nebulosus

Locus name and Repeat Primer sequence (5'-3') Size N(n)/k H, Hg P value

GenBank accession no. motif range (bp)

Cne_06A HM223219  (TG)yp F: ACCATGTAGAGGGCAGAGA 164-154 16(16)/4  0.3636 0.6364  0.1074
R: GGTATGGGAAAGGGAGGAAA

Cne_08A HM223219  (TGA)q F: CTGATTGGCAGATTGGACCT 268-238  25(25)/6  0.5600 0.4555  0.8978
R: TCTTTGTCTTTCTCTGCTGCTG

Cne_10A HM223246  (TG),g F: TGTGCTCCAACTGCTGCTAT 200-184 16(16)/3  0.6250 0.6875  0.0128
R: TATGCAGAATTCGCCCTCTC

Cne_15A HM223220  (TG)yy F: TGCTCTCTCTTGCTTGTGCT 272-248  25(25)/5 0.5417 0.6746  0.5417
R: CAAACAAACAATCAGGCTTACA

Cne_23A HM223221 (CA)p» F: GGAAGCTGCAAACACACAAC 234-184 16(16)/5  0.3750 0.3407 1.00
R: CATGTGCCATGTCCAAGAAG

Cne_42A HM223223 (CA)36 F: TGTTCGGCTCTGTGTCTCAC 238-228 16(16)/6  0.5556 0.7320  0.2288
R: GTGTGTGTGTGTCCGCTCTC

Cne_49A HM223224  (TG);, F: AACGGACGTGGACACAAAG 358-222  25(25)/23 0.7600 0.9543  0.0064
R: AGGAAGTCAACCATGGCAAG

Cne_62A HM223225 (CA)x» F: TAGCCCTTGACGTCCTGTTT 184-122  25(25)/12 0.8400 0.8237  0.3562
R: AGCCGTGTAAGCTGGTGATT

Cne_64A HM223226  (CA)y; F: TGAACACACCGCCACAGTTA 183-149  25(25)/12 0.8000 0.8526  0.5872
R: GACCTTCTCCCTCTCCTTGC

Cne_65A HM223244  (TG);, F: CTCCCTCACTCATCGATTCC 190-164  25(25)/9 0.6800 0.8033  0.4378
R: GGGGCACACACAATCATACA

Cne_69A HM223227 (GA),; F: CATACAGCTGCTGCCGAGT 174-156  25(25)/9 0.8000 0.7820  0.8874
R: CTCCCTACAGCTCACAGCTC

Cne_93A HM223243 (CA)6 F: AACCACAGCTCAACAAACACA 176-136  25(25)/10 0.4800 0.5551 0.0482
R: GTGTGGCATTTAGCCAGGAT

Cne_16B HM223230 (CA)y7 F: GCAATGAAGTGAAGCTGTGG 176-162  25(25)/9 0.7391 0.8464  0.2486
R: TGGCTCTAAAATCTATGGCACA

Cne_42C HM223248 (GGA)y, F: CAGCACAAACGTTCCAGAAG 260-233 16(15)/4  0.6154 0.5662  0.7199
R: GAGTAGGCTATTCGGCGATG

Cne_46C HM223249 (TAGA);5 F: CCACCACGCATAGTCAAATG 276-188 16(16)/5  0.3750 0.3407 1.000
R: CTGACCTGGCTTGCGTCTAT

Cne_52C HM223250 (TATC)s3 F: CAACCACAGTCGATAGAGATAGAGA 220-532  25(25)/25 0.9200 0.9706  0.2886
R: CCATGCAACACTGTCTGGTAA

Cne_01D HM223232  (CA)ys F: ACATTCCACCCCATCACTGT 216-232  25(25)/8 0.6000 0.6473  0.2055
R: TGTTAATGTTCAACCCAATGC

Cne_02D HM223233 (TCTA)3; F: CCTGCGAAATGTTTGTGTGT 210-334  25(25)/18 0.9200 0.9420  0.1750
R: CGGGTGGAGTACGTTTGAAT

Cne_07D HM223234  (TC)16 (CA)s F: TGCAGCCATGCTTGTTATTC 210-180  25(25)/9 0.8400 0.8637  0.7930
R: GCAGTGTCGCAGGAGTAGTG

Cne_15D HM223235 (GGA);s F: TGTGTGTCTGGGAAAACGAG 310-230  16(16)/13 0.9375 0.0.9456 0.0310
R: TCTTCCTCCTCCTCCTCCTC

Cne_16D HM223236  (TC)g F: TCGTTCTCCTTCACCCACTC 270-260  10(10)/4  0.4632 0.4125 1.0000
R: TCTCTCCCGGAAAAGTGTTG

Cne_18D HM223237 (AGG)y7 F: GAAGAGGCTGTGAGGAGGTG 178-155  25(25)/6  0.7200 0.7608  0.9165
R: GACAGCAGGAGGTGAAATCAG

Cne_20D HM223247 (TG)24 F: CGTCTCGTGCCTTAAAGGAG 164-134  25(25)/7 0.5000 0.6959  0.0049
R: GTGGTGGGCTGTAAAACCTG

Cne_22D HM?223238 (CA), F: AGGCAGCTGGAAGAAGACAA 418206  25(25)/23 09130 0.9623  0.5387
R

: GTTAGGGCAGCAAGGAACTG
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Table 1 continued

Locus name and Repeat Primer sequence (5'-3') Size N(n)/k Hp Hg P value

GenBank accession no. motif range (bp)

Cne_29D HM223239 (CA) 4 F: GCATGTGGCTGAAAGCAGT 226-120  25(25)/20 0.8750 0.9238  0.3548
R: AAAGCACTTCGGCTTGACAT

Cne_49D HM223241 (CA)42 F: TTTGGATGTGTGAGGGAAAA 260-246 16(13)/6  0.5000 0.7899  0.0712
R: ACCCGTGAAACGAGACAAAG

Cne_50D HM223242 (TCC)yy F: GATGGGTAGCAGAGCAGGAC 218-202  25(25)/5 0.5682 0.5600  0.1051
R: GCAGCACTCAGACAGACAGC

Cne_60D HM223245 (TG)3 F: CAGCCCAAACTGTGCTATGA 370-314 16(13)/6  0.4615 04123 1.0000
R: ATATCTTGCATGGGGAATGC

Cne_93D HM223243 (TCC)13 F: TCTCTCAAGTCTGCGCTTCA 188-154 16(16)/4  0.3333 0.4771 0.1486
R: AGAGTGGGCCTCTGTTTTCA

Number of individuals assayed (), number of individuals successfully amplified (), number of alleles identified (k), observed heterozygosity
(Hp), expected heterozygosity (Hg) under Hardy—Weinberg equilibrium, P values for deviation from Hardy—Weinberg expectation (Bonferroni

adjusted critical value = 0.002)

(2001). Biotinylated oligonucleotides synthesized by Sigma-
Genosys (Woodland, TX) were used for enrichment which
included (AG)y, (TG)g, (AAG)s, (AGC)y, (ATC)4, (AAT)y,
(AGG)y, (ACGC)s, (ACTC)s, (ACTG)s, and (AGAT)s. A
total of 500 transformed bacterial colonies putatively posi-
tive for microsatellite inserts were individually picked from
LB agar plates and amplified via polymerase chain reaction
(PCR) on an Eppendorf Mastercycler (Eppendorf North
America, Inc.: Westbury, NY) containing 10.0 pl of Go Taq
Green Master Mix (Promega: Madison, WI), and 1.0 pl each
of 50 uM modified M13 (WMI13-R: 5-AGCGGATAA-
CAATTTCACACAGG-3’) and TOPO (TOP-RI: 5'-
GCCAGTGAATTGTAATACGAC-3’) primers in a final
20 pl reaction volume. The amplification protocol employed
an initial denaturation step of 1 min at 94°C, followed by 40
cycles of 1 min at 94°C, 1 min at 58°C annealing tempera-
ture, 1 min at 72°C, and a final extension step of 2 min at
72°C. The PCR products were purified with Excella Pure
96-Well UF PCR Purification Plates (Edge Biosystems:
Gaithersburg, MD) using a Vac-Man 96 Vacuum Manifold
(Promega: Madison, WI).

Sequencing reactions were performed with the WM13
and TOP-R1 primers using the Genome Lab DTCS Quick
Start Kit for Dye Terminator Cycle Sequencing (Beckman
Coulter, Inc.: Fullerton, CA) adjusting the final volume to
12 pl. Products were separated via capillary electrophore-
sis using the CEQ8800 Genetic Analysis System, chemis-
try, and protocols (Beckman Coulter, Inc.: Fullerton, CA).
Forward and reverse sequences were aligned and corrected
by hand using SEQUENCHER 4.8 (GeneCodes: Ann
Arbor, MI). High quality microsatellite repeats were found
in 250 of 500 clones sequenced for screening. Primers
annealing to flanking regions of the microsatellite regions
were designed for 100 clones using the program PRIMER3
(Rozen and Skaletsky 2000). Each forward primer had an

MI13 sequence tail added to its 5'-end to allow for fluo-
rescent labeling with a WellRED D4 M13 primer following
the protocol described by Schuelke (2000).

The PCR mixture for individuals screened to assess
marker usefulness included 6.5 pl Illustra Hot Start Master
Mix (GE Healthcare: Piscataway, NJ), 0.5 pl each of
10 uM forward primer with an M13 tail at the 5’ end,
10 uM reverse primer, 10 pM WellRED D4 labeled M13
primer, and 1 pl of DNA template (~ 100 ng/pl) for a final
12 pl reaction volume (modified from Schuelke 2000).
PCR amplification was performed using the following
profile: 95°C for 5 min, then 40 cycles at 95°C for 1 min,
55°C for 1 min, and 72°C for 1 min, and 72°C for 5 min.
Fluorescent visualization on the CEQ8800 Genetic Anal-
ysis System sample setup included 1 pl of PCR product in
20 pl of sample loading solution and 0.5 pl of CEQ DNA
Size Standard 400 or Size Standard 600, as appropriate.
The resulting microsatellite fragment data were analyzed
and scored using the CEQ 8800 Fragment Analysis Module
software. A total of 100 primer pairs were screened using
10-25 samples. Of these, 29 primer pairs produced scor-
able polymorphic patterns which were deposited in Gen-
Bank. Composite genotypes were prepared for each
individual. Collected data were analyzed with GenePop
ver. 1.2 (Raymond and Rousset 1995; Rousset 2008). The
number of alleles per locus ranged from 3 to 25. Observed
heterezygosity ranged from 0.33 to 0.94. No deviations
from Hardy—Weinberg equilibrium and linkage disequi-
librium were observed (Table 1) following corrections for
multiple simultaneous comparisons (Rice 1989).

Acknowledgments Financial support was provided by the San
Antonio Chapter of the Saltwater Enhancement Association and
Texas Parks and Wildlife Department, Texas A&M University-
Corpus Christi, TRDF grant to Dr. R. Deborah Overath, and Coastal
Conservation Association grant to Dr. Gregory W. Stunz. Samples

@ Springer



126

Conservation Genet Resour (2011) 3:123-126

were provided by Robert Adami of Texas Parks and Wildlife
Department. We thank Dr. John R. Gold (Texas A&M University) for
his critical review of this manuscript.

References

Anderson JD, Karel WJ (2010) Population genetics and dynamics of
spotted seatrout in the estuarine waters of Texas. Fish Aquat J
2010:FAJ2

Barbara T, Palma-Silva C, Paggi GM, Bered F, Fay MF, Lexer C
(2007) Cross-species of nuclear microsatellite markers: potential
and limitations. Mol Ecol 16:3759-3767

Carson EW, Karlsson S, Saillant E, Gold JR (2009) Genetic studies of
hatchery-supplemented populations of red drum in four Texas
Bays. N Am J Fish Manage 29:1502-1510

Clark RD, Morrison W, Christensen JD, Monaco ME, Coyne MS
(2003) Modeling the distribution and abundance of spotted
seatrout: integration of ecology and GIS technology to support
management needs. In: Bortone SA (ed) Biology of the spotted
seatrout. CRC Press, Boca Raton, pp 247-266

Gold JR, Stewart LB, Ward R (2003) Population structure of spotted
seatrout (Cynoscion nebulosus) along the Texas Gulf Coast, as
revealed by genetic analysis. In: Bartone SA (ed) Biology of the
spotted seatrout. CRC Press, Boca Raton, pp 3140

Hutchings JA, Reynolds JD (2004) Marine fish population collapses:
consequences for recovery and extinction. Bioscience 54:
297-309

Karlsson S, Saillant E, Bumguardner BW, Vega RR, Gold JR (2008)
Genetic identification of hatchery-released red drum in Texas
Bays and estuaries. N Am J Fish Manage 28:1294-1304

@ Springer

Policansky D, Magnuson JJ (1998) Genetics, metapopulations, and
ecosystem management of fisheries. Ecol Appl 8:S119-S123

Raymond M, Rousset F (1995) GenePop version 1.2: population
genetics software for exact tests and ecumenicism. J Hered
86:248-249

Reddy OUK, Pepper AE, Abdurakhmonov I, Saha S, Jenkins JN,
Brooks T, Bolek Y, El-Zik KM (2001) New dinucleotide and
trinucleotide microsatellite marker resources for cotton genome
research. J Cotton Sci 5:103-113

Riccioni G, Landi M, Ferrara G, Milano I, Cariani A, Zane L, Sella
M, Barbujani G, Tinti F (2010) Spatio-temporal population
structuring and genetic diversity retention in depleted Atlantic
bluefin tuna of the Mediterranean Sea. Proc Nat Acad Sci 107:
2102-2107

Rice W (1989) Analyzing tables of statistical tests. Evolution
43:223-225

Rousset F (2008) Genepop’007: a complete reimplementation of the
GenePop software for Windows and Linus. Mol Ecol Res 8:
103-106

Rozen S, Skaletsky HJ (2000) Primer3 on the WWW for general users
and for biologist programmers. In: Krawetz S, Misener S (eds)
Bioinformatics methods and protocols: methods in molecular
biology. Humana Press, Totowa, pp 365-386

Schuelke M (2000) An economic method for the fluorescent labeling
of PCR fragments. Nat Biotechnol 18:233-234

Ward R, Bowers K, Hensley R, Mobley B, Belouski E (2007) Genetic
variability in spotted seatrout (Cynoscion nebulosus), determined
with microsatellite DNA markers. Fish Bull 105:197-206



	Development of primers for 29 microsatellite loci in spotted seatrout (Cynoscion nebulosus)
	Abstract
	Acknowledgments
	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


