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Abstract Microsatellites were developed from an
enriched genomic library of Pseudacris feriarum and
P. nigrita. For 85 P. feriarum, six loci averaged 59 alleles,
with loci ranging from 42-71 alleles. Observed heterozy-
gosity averaged 0.72/locus (range: 0.42-0.84). In 142
P. maculata, seven additional loci (plus two loci above) aver-
aged 8 alleles, with loci ranging from 3-16 alleles. Observed
heterozygosity averaged 0.60/locus (range: 0.35-0.81).
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Introduction

The North American chorus frogs (Pseudacris) have
become the focus of phylogenetic and phylogeographic
studies (Moriarty and Cannatella 2004; Lemmon et al.
2007a, b; Lemmon and Lemmon 2008) as well as recent
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work on speciation via reinforcement (Lemmon 2009;
Lemmon and Lemmon 2010). The microsatellites in the
present study were developed to examine natural hybrid-
ization rates between P. feriarum and P. nigrita (Lemmon
and Juenger unpub.). Further, nine loci were optimized in
P. maculata for a landscape genetic study (Murphy et al. in
prep.). Markers were also tested in five other Pseudacris
species.

Four microsatellite-enriched libraries were constructed
from pooled genomic DNA of P. feriarum/P. nigrita by
Genetic Identification Systems (as described by Matthews
et al. 2007). Inserts from recombinant clones were
sequenced with the M13(—24) forward and/or M 13 reverse
primers using a BigDye terminator Cycle Sequencing kit
on an Applied Biosystems 3,100 PRISM DNA Sequencer.
Of 269 clones sequenced, 234 contained microsatellites.

Primers were designed for 80 unique loci and tested in
frogs from the following counties: P. feriarum (Macon:AL
[n = 20], Liberty:FL [n = 4], Ann Arundel:MD [n = 4],
Davie:NC [n = 3], Wake: NC [n = 7], and Cumberland: VA
[n = 4]), and P. nigrita (Brevard:FL [n = 4], Holmes:FL
[n = 6], Jefferson:FL [n = 3], Liberty:FL [n = 5], Wat-
son:FL. [n = 2], McIntosh:GA [n = 18], Harrison:MS
[n = 2]). Twenty loci were tested for cross-species ampli-
fication in five additional species: P. brachyphona (Hock-
ing:OH [n = 1], Harrison:WV [n =1]), P. clarkii
(Garfield:OK [n = 1], Cameron:TX [n = 1]), P. fouquettei
(Beauregard:LA [n = 1], Lamar:TX [n = 1]), P. kalmi
(Accomack:VA [n = 1], Northampton:VA [n = 1]), and
P. triseriata (Ingham:MI [n = 1], Highland:OH [n = 1]).
Twenty-three loci were tested for cross-species amplifica-
tion in P. maculata (Park:CO [n = 4], Teton:CO [n = 3],
Ward:ND [n = 1], Lawrence:SD [n = 1]).

Tissues were extracted using the Viogene Blood and
Tissue Genomic DNA Extraction System. Unlabeled

@ Springer


http://dx.doi.org/10.1007/s12686-010-9330-2

Conservation Genet Resour (2011) 3:233-237

234

SQLVLVILSOLVLVVLIOLVLVOL

f(OLYLVVIEOLYLVOL DLIDLYIOVOLYDOVVOLOVVY A
¥€01°0 00 S€0 8 ¥ /STl 017-0S€ FQLVLVVI’QLYLVYQV) 1 Aydmp AV DOVLVVVOLOLLLOVOLVOLYOVL 1 vwpnovut °d olg a
LVIDLOVOLOVLLLOOVOLVIOLLLODVY i
TSEr0 $9'0 790 8 S KLl 0STO0lY AVLVO)LVODHVLYD) 1 Aydmp 14d VOVVVLLV.IOVIOOILOVOLOVIOLLY A vwpnovut °d 904" A
OVLVILLLOVLLIDOLYOVODD i
¥IST0  S¥O 840 8¢ ¢ /eyl 027002 (vIoL) 1 Aydmpy 14d LLOLLLOIOLODVOLIOLOVOVVOLY A vwpnovut °d $0d4-d
JLOVIVLLLVOLLLOVOLLOJOIOVD ¥
wiTo ¥L°0 Lo 85 11 TrI/EEl  06€-0LE o(VIDL) ¢ Aydmp QAN DDLOLOLYOLOVVOVOVOLVID A viwpnovut g qra - a
YVLVOVIOLY
HOVLY)LVOVLVLVIOLVOVLY
9(19)2LLII01I99910 LVVDVLVOLODVOOVIVLIOVVVIV A
LITHO 180  6L0 85 91 TWI/6EL  00€-09C SOLDDODLAVL) T AYdmMN NV VOVOLVLVVOVLVOOLODVOVOVLLD A pivpnovut “d 9800 A
Y(DLOL)DOVOLOLOL
PV IOLVLVOLOL DLYDDIOVVILIOLLYOLLOVVLVD o
9E¥S0 ¥$°0 950 8 9 TWI/6EL  01€-06C S(VIDLVVOLYVL) [ Aydmp  DIA LVOLOLOVOVOOVIOLLYOVLLIOVIOV o  viwmovut °d IV d
VOLLOLLLLOVOVVODOVVD ¥
€CI¥0 150 810 8 S Wiyl S6—0L SNVIOL)  TAYMN  DIA DOVIVVVOIOOVIOVLVOLLYVOVVLID i viwmovut 1a
DLOVIVIOVILIOVVIIOVD A
$€L9°0 90 £9°0 8 L (4443 S¥1-06 N(vO)DOE(vD) T Aydmp VA DDOVLVOLOVILODOVVVVY d  viwpmovut d 8V
(OLVLVILIOLVLVV.L
SOLVDVOLIOLVDVVYL(OLY.DVOL OIOOLVIOVOLYODVVYDLOVVY A pigm -g
00000 TSS6'0  OLYL'0 ¥S 1L €98/¥LL  0TS—8ST fOLVLVVL QLVLV'QV) ¢ uowwe] XHH DOVLVVVOLOLLLOVOLVOLVOVL A junavriaf g org a
S(VOVI)VVV.LVOVIOVOVLVOVD
{(VOVLVOVD LVIDOVVVLIVVOOLVOLVOOLD ™ pysiu g
S610°0 96960  9LIL'0 ¥ IL €98/€78 V8781 UVOVILIAVOVL) ¢ uowwa] VA VVVOOLVOVOOVILOOVLVY A /univriaf "d QI1a a
DOVVIOIDVIVLLLYVOIOVIOLOLIO ™ s g
67600 17870  SETH0 ¥S 9% €98/T78  86€€S1T “(yIoL) cuwowwe] AN DLLOOVIOLIOOVLLLVOVLIVOVIOLD A junivriaf ola a
OLOJLLLYDIOVOVVOVODV ™ s g
9IEF'0 69880 €S€8°0 S TS £98/208  CES—89C OY(VIDOL) [ uowwa] VA VOVVIOODDLOVVIOLVOVVLVL i  junivlaf d qia a
YVLVOVIOLY
*{(OVLY)LVOVLVLVIOLVOVLY
9(10)OLLOID1LI900LID LVVOVLVOLODVDOVOVIOOVVVOV A pjusi -y
00000  €€¥6'0 00080 ¥S 0L €98/S¥8  StHLTT SOLDOOOOINVI) T uowwd  XHH VOVOLVIVVOVLVOOLOOVOVOVLID ‘d  juniviiaf 'd 800"
€(OLVDILLLSOLYL) LLOLOVVIOOVOLODLOLOD ¥ pypuspu
%C200'0  LEE6'0 00080 ¥S T €98/t%8  CTLE-001 YAVDOOLVL) [ uowwa] AN DLOLLLLLYLVOLOLOOLD A jutnvriaf -d 9d
anfea 4 MH ayq O (Do) %z Ny padfjouen doig (dq) ozIg Jnow jeadoy xordnnn [9qe] pue ¢-.G 2ouonbos rowg sorpadg  oweu snoo|

100] 9M[[9JBSOIONW JUIU PUB Ty “0)) UOJRIN WOI WiDLIAf " JO

AM Ted TeUOIIEN QUOISMOJ[OX SSOIO® SUOTEIO] 9AY WIOI] PIDNIDUL “J JO S[NPIAIPUI 7] Ul PIZIIQJOBIeyd
S[eNPIAIPUI G§ Ul POZLIJORIRYD PUR DILSIU ‘g DU WIDLIDf SLIODPNIS WOIJ PAB[OSI 100] A[[AJBSOIIW XIS | d[qe]

pringer

as



Conservation Genet Resour (2011) 3:233-237 235

8 ¥ e g primers were designed using PrIMER3 and tested in 75
f o Tg é § markers from a tetranucleotide library and 5 from a dinu-
z § im 2 cleotide library. Microsatellites were amplified in 10 pl
Tz g reactions of 4.4 pul H,0, 1.0 ul 10x NH4-based reaction
2| & é : E: buffer (Bioline), 0.8 ul 10 mM dNTPs, 0.3 ul 50 mM
Sl 5 y £ MgCl,, 1.0 ul 1.5 uM forward primer, 1.0 pl 1.5 pM
= g s § reverse primer, 0.02 pl Biolase DNA polymerase (Bioline),
=| < : ? % and 1.5ul of 10-50 ng/ul DNA on a MJ Research Tetrad 2
9 § % X thermalcycler using the following PCR program: (1) 95°C
e g g‘ § for 15 min, (2) 94°C denaturation for 30 s, (3) 48° or 52°C
1 - é L% fg annealing for 1:30 min, (4) 72°C extension for 1:30 min
<[~ g = = with 35 cycles of steps 2-4. PCR products were run on
3 ‘gé £ agarose gels.

? g = ? Fluorescent-labeled primers were tested for eighteen
Sle |25 markers that amplified in both P. feriarum and P. nigrita
gl 232 (D6, D_CO08b, D_D10, D_10b, D_D11b, D_D12b, D_E04,
1. £33 D_E06, D_E08b, D_E10, D_F03, D_F10, D_G05, D_GO08b,
% q g g;; z D_G10b, D_F07, A8, All). Six markers (Table 1) were
Sz 23 é; selected following the criteria: (1) consistent amplification
% ;:‘i g of a single polymorphic locus in both species, (2) low
Z 3 § allelic dropout and/or null alleles determined from a ped-
z ;") 3 igree analysis of 16 F1 hybrid families (Supplementary
= ‘; E E} Table 1). The six loci were amplified in 10 pl multiplexed
; E = é reactions using the QIAGEN Multiplex PCR kit (Qiagen
) % ?} g Inc.). Three primer pairs were added to each well,
§ g g if i including fluorescently-labelled forward primers with Hex,
IR 6-FAM (Integrated DNA Technologies), and NED
ElEz |82 % (Applied Biosystems). Reactions included 5 pl QIAGEN
g Q E’ § g” i: Multiplex PCR Master Mix, 1ul 10x primer mix contain-
= | € é g % ing 2 uM of each primer, 3 pl RNAase free H,0, and 1 pl
5| T El g 3 DNA (10-50 ng/pl). PCR amplification was conducted as
_g E q:E) g ‘5 above, except using a 54°C annealing temperature. Frag-
=| =2 fmg B ment analysis was conducted on an Applied Biosystems
gf "3;’ 3730 DNA sequencer, using GeneScan 500 ROX size
£ g8 % standard. Loci were genotyped with GeneMapper 4.0

% . § fg % (Applied Biosystems).
£ QE i; Genotypic data for 85 individuals of P. feriarum from
% E g E i Macon Co., Alabama were analyzed using GENEPOP
3| & % E- E g 7 (Rousset 2008). This sample included multiple ponds in
5 E 5 E § Z’ 'é Tuskeegee National Forest. The null hypothesis of Hardy—
= é E 23 = Weinberg equilibrium was rejected for three of six loci in
o g §) % ;e 2 s Table 1 following a Bonferroni correction, probably as a
% § E % g i E consequence of combining ponds. No linkage disequilib-
;'; 2 g f § % g rium was observed (dememorization, 1,000; number of
E é g § ; %; batches 100; number of iterations per batch 1,000) fol-
Elw x|5% ;73 lowing a Bonferroni correction. Heterozygosity was less
s gE % % than expected at all loci but high allelic diversity (42-71
2|3 § g :é g % alleles/locus) was observed. The frequency of null alleles
g % E ? Eb E S, was estimated from a pedigree analysis of multiple families
§ ) % % El % at 0-31%, with only one locus above 16% (Supplementary
- 5| . . g Z Table 1). A relatively high frequency of null alleles, such
= 2| 3 § 2 E £ as in D_E10 (31%), could affect tests of Hardy—Weinberg
SH G IS £52E equilibrium and estimates of population subdivision, thus
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Table 2 Pattern of cross-species amplification in thirteen microsatellites tested in seven Pseudacris species and twenty-three microsatellites

tested in P. maculata

Locus name P. brachyphona P. clarkii P. fouquettei P. kalmi P. maculata P. triseriata P. feriarum P. nigrita
D6 2/2 2/2 2/2 0/2 0/2 2/2 2/2 2/2
D_CO08b 2/2 2/2 2/2 2/2 0/2 2/2 2/2 2/2
D_D12b n/a n/a n/a n/a n/a n/a 2/2 2/2
D_DI10 2/2 2/2 2/2 172 0/2 02 2/2 2/2
D_DI10b 12 0/2 0/2 0/2 0/2 02 2/2 2/2
D_E10 0/2 2/2 2/2 172 2/2 12 2/2 2/2
D_G08b 12 12 2/2 2/2 2/2 0/2 2/2 12
D_E06 2/2 2/2 0/2 2/2 2/2 2/2 2/2 12
D_A10b 0/2 0/2 12 2/2 172 0/2 0/2 02
D_Dl11b 0/2 0/2 2/2 172 2/2 072 2/2 2/2
A8 n/a n/a n/a n/a 2/2 n/a n/a n/a
D11 172 2/2 0/2 2/2 2/2 12 12 2/2
D_E04 0/2 0/2 2/2 2/2 2/2 0/2 12 2/2
A2 n/a n/a n/a n/a 2/2 n/a n/a n/a
D_CI2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2
D_A08b 0/2 02 02 02 12 12 12 12
D_E09% 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2
D_B09 n/a n/a n/a n/a 0/2 n/a n/a n/a
D_F07 2/2 2/2 2/2 0/2 2/2 2/2 2/2 2/2
D_F10 0/2 0/2 12 0/2 2/2 0/2 2/2 2/2
D_GO05 2/2 2/2 2/2 0/2 2/2 2/2 2/2 2/2
D8 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2
D5 12 2/2 2/2 2/2 2/2 2/2 0/2 12
D_B10b 0/2 2/2 2/2 2/2 2/2 12 12 12

At least two individuals were tested for each species for each locus. Ratios indicate the proportion of individuals for which the locus showed
amplification. An “n/a” indicates species that were not tested for a particular locus

reducing the utility of this marker. In the cross-species
amplification tests, most loci amplified in most of the eight
species, although no locus amplified in all species
(Table 2).

After screening twenty-three loci in P. maculata, twenty
of which amplified a band, fluorescent-labeled primers
were tested for nine markers (A8, D11, D_A10b, D_CO08b,
D_DI11b, D_E04, D_E06, D_E10, D_GO08b; Table 1) on
142 individuals (methods from Murphy et al. 2010).
Markers were selected based on: (1) consistent amplifica-
tion of a single polymorphic locus, (2) ability to multiplex
loci, and (3) low null alleles as determined from 47 trial
samples using Microchecker (Van Oosterhout et al. 2006).
Loci were amplified in two multiplexed reactions using the
QIAGEN Multiplex PCR kit (Table 1). Multiplexes con-
sisted of 3 pl Qiagen multiplex mix, 1.6 pl Q-solution,
primer mix containing 0.09-0.17 pl 10 uM each primer,
lul DNA (~5-50 ng/pL) and RNAase free H,0 to volume
(8 pul). PCR was conducted on a Bio-Rad thermalcycler
using the following program: (1) 95°C for 15 min, (2) 94°C

@ Springer

denaturation for 30 s, (3) 58°C annealing for 1:30 min, (4)
72°C extension for 1:30 min, (5) 35-45 cycles of steps 24,
(6) 72°C for 1 h, and (7) hold at 4°C. Fragment analysis
was conducted on an Applied Biosystems 3100 DNA
sequencer, using the GeneScan 500 LIZ size standard, and
loci were genotyped with GeneMapper 3.8 (Applied Bio-
systems). Data were analyzed for heterozygosity, allelic
diversity, Hardy—Weinberg and linkage disequilibrium
using GENEPOP (Rousset 2008; Table 1). No violations of
Hardy—Weinberg equilibrium or linkage disequilibrium
were observed after Bonferroni correction. We now hope
to employ the microsatellites developed in this study for
various population genetic studies within the genus
Pseudacris.

Acknowledgments We thank Sandra Boles, Heather Hurston,
Tierney Wayne, and Alan Lemmon. This research was supported by
an NSF GRF and DDIG (0309309) to EML; NSF DDIG (0608458),
EPA-STAR fellowship (FP-916695), and James King Fellowship to
MAM; NSF IRCEB Grant 0078150 to David Cannatella; and NSF
DEB 0546316 to TEJ.



Conservation Genet Resour (2011) 3:233-237

237

References

Lemmon AR, Lemmon EM (2008) A likelihood framework for
estimating phylogeographic history on a continuous landscape.
Syst Biol 57:544-561

Lemmon EM (2009) Diversification of conspecific signals in
sympatry: geographic overlap drives multidimensional repro-
ductive character displacement in frogs. Evolution 63:1155—
1170

Lemmon EM, Lemmon AR (2010) Reinforcement in chorus frogs:
lifetime fitness estimates including intrinsic natural selection and
sexual selection against hybrids. Evolution 64:1748-1761

Lemmon EM, Lemmon AR, Collins JT, Lee-Yaw JA, Cannatella DC
(2007a) Phylogeny-based delimitation of species boundaries
and contact zones in the trilling chorus frogs (Pseudacris). Mol
Phylogenet Evol 44:1068-1082

Lemmon EM, Lemmon AR, Cannatella DC (2007b) Geological and
climatic forces driving speciation in the continentally distributed
trilling chorus frogs (Pseudacris). Evolution 61:2086-2103

Matthews JH, Boles S, Parmesan C, Juenger TE (2007) Isolation and
characterization of nuclear microsatellite loci for the common
green darner dragonfly Anax junius (Odonata: Aeshnidae) to
constrain patterns of phenotypic and spatial diversity. Mol Ecol
Notes 7:845-847

Moriarty EC, Cannatella DC (2004) Phylogenetic relationships of
the North American chorus frogs (Pseudacris: Hylidae).
Mol Phylogenet Evol 30:409—420

Murphy MA, Evans JS, Storfer A (2010) Quantifying Bufo boreas
connectivity in Yellowstone National Park with landscape
genetics. Ecology 91:252-261

Rousset F (2008) ‘GENEPOP’007: a complete re-implementation
of the GENEPOP software for Windows and Linux’. Mol Ecol
Resources 8:103-106

Van QOosterhout C, Weetman D, Hutchinson WF (2006) Estimation
and adjustment of microsatellite null alleles in nonequilibrium
populations. Mol Ecol Notes 6:255-256

@ Springer



	Identification and characterization of nuclear microsatellite loci for multiple species of chorus frogs (Pseudacris) for population genetic analyses
	Abstract
	Introduction
	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


