
SUPPLEMENTARY MATERIAL 
 
 
 
 
 
 
 

Tropomyosin and myosin-II cellular levels promote actomyosin ring assembly 
in fission yeast 

 
 
 
 
 
 
Benjamin C. Stark*, Thomas E. Sladewski*, Luther W. Pollard, & Matthew Lord† 
 
 
 
 
Department of Molecular Physiology & Biophysics 
University of Vermont 
Burlington, VT 05405. 
 
 
 
*These authors contributed equally to the work 
†Corresponding author: matthew.lord@uvm.edu; Tel. 802-656-9898; Fax. 802-656-0747. 
 
 
 
Running Head: Tropomyosin regulates S. pombe myosin-II 
 
 

 1

mailto:matthew.lord@uvm.edu


Materials and Methods 
Fission yeast strains and genetic methods 
The strains employed in this study are listed in Supplementary Table S1. Strains were 
constructed by back-crossing or genomic integrations using homologous recombination (Bahler 
et al., 1998; Moreno, 1991). To integrate two copies of YFP-myo2 into a haploid a 
myo2+/myo2::YFP-ura4+ heterozygote diploid (Sladewski et al., 2009) was transformed with 
the LEU2+ pYFP-myo2 plasmid (Sladewski et al., 2009), sporulated, and haploid segregants 
isolated by random spore analysis. myo2::YFP-ura4+ haploids harboring pYFP-myo2 were 
isolated by screening segregants for growth on EMM-Ura- Leu- plates. A YFP-myo2 fragment 
(including the myo2 terminator) was then amplified from pYFP-myo2 using 5’ YFP and 3’ myo2 
terminator cloning primers. The fragment was transformed and integrated into the myo2::YFP-
ura4+ haploid (harboring pYFP-myo2) in place of ura4+. Cells were grown over-night on YE5S 
plates and then replica-plated to minimal media plates containing 0.1 % 5-fluoroorotic acid (5-
FOA) to isolate ura- colonies. Most ura- colonies no longer carried the pYFP-myo2 plasmid and 
possessed an integrated form of YFP-myo2 (as confirmed by visualization of YFP-labeled 
contractile rings by fluorescence microscopy and diagnostic PCRs of genomic DNA). A sub-
population of the ura4- colonies were LEU2+. However, of all LEU2+ isolates tested, none 
harbored pYFP-myo2 since cells lacked the cytokinesis defects associated with elevated Myo2p 
expression from this multi-copy plasmid, and yielded 2:2 leu-:LEU2+ tetrad progeny upon back-
crossing with a wild-type leu- haploid. leu- progeny from these crosses lacked YFP-labeled 
contractile rings, whereas the LEU2+ progeny exhibited YFP-labeled rings that were much 
brighter than those in ura- leu- YFP-myo2 cells. This pattern of segregation indicated that the 
integrated LEU2+ marker was linked to the myo2 locus. The integration of a second copy of 
YFP-myo2 originating from the pYFP-myo2 LEU2+ plasmid was confirmed by diagnostic PCR 
of genomic DNA. 

 
Plasmids 
The plasmids employed in this study are listed in Supplementary Table S2. To construct the 
pGST-cdc8 plasmid the cdc8 ORF was PCR-amplified from a genomic DNA library using 5’ 
NotI-cdc8: GCGGCCGCATGGATAAGCTTAGAGAGGTATGAG and 3’ SalI-cdc8: GTCGA-
CCTACAAATCCTCAAGAGCTTGGTGAAC and the iproof DNA polymerase. The fragment 
was sub-cloned into a TOPO vector, cut with NotI and SalI and then ligated into NotI/SalI 
lineraized pDS473a (nmt1 inducible promoter, LEU2 marker). The fidelity of the construct was 
confirmed by DNA sequencing. prlc-ura4+ is a genomic clone spanning the rlc1 promoter and 
ORF from a pUR19 genomic DNA library. 
 
Protein purification 
Myo2p was purified as previously described (Lord and Pollard, 2004; Sladewski et al., 2009). 
Cdc8p was purified following over-expression in fission yeast as a GST-fusion using the 
maximum-strength nmt1 inducible promoter. Liquid cultures were grown to saturation in EMM 
Leu– with 5 µg/ml of thiamine. Cells were harvested and washed three times in EMM Leu– 
medium and diluted to an optical density at 595 nm (OD595) of 0.05 in 4 liters of the same 
medium. Over-expression was achieved by 24–28 hours of growth at 32°C, by which time the 
OD had reached ~3. Cells were harvested and washed once in water and once in ice-cold lysis 
buffer (750 mM KCl, 25 mM Tris-HCl, pH 7.4, 4 mM MgCl2, 20 mM Na4P2O7, 2 mM EGTA,
and 0.1% Triton X-100).

 
 Pellets were resuspended in an equal volume of ice-cold lysis buffer 
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with additives consisting of 1 mM DTT, 4 mM ATP, 2 mM PMSF, and complete EDTA-free 
protease inhibitors (Roche). Cells were lysed by glass bead beating with a Fastprep bead beater 
(MP Biochemicals). The lysate was centrifuged at 500 g for 5 min to remove unlysed cells and 
beads and further centrifuged at 100,000 g for 45 min to remove insoluble matter. The 
supernatant was batch incubated with 1.5 ml of glutathione-Sepharose (Amersham Biosciences) 
for 90 min, and then transferred to a 20 ml column. The bound sample was washed with lysis 

buffer with additives (4 x 15 ml) and eluted in 5 ml of lysis buffer plus additives and 10 mM 
glutathione. Following thorough dialysis into A15 buffer (0.5 M KCl, 10 mM imidazole, pH 7.0, 
10 mM EDTA, 1 mM DTT, and 0.3 mM NaN3) the sample was treated with thrombin to detach 
GST. GST was removed by overnight batch incubation with glutathione-Sepharose followed by 
3-4 slow passages of the sample over the same resin after packing it into a column. Flow-through 
consisted of Cdc8p which was purified then passed over 0.2 ml of benzamidine Sepharose to 
remove thrombin. Actin was purified from rabbit skeletal muscle acetone powder (Spudich and 
Watt, 1971). Actin filaments were formed by addition of 50 mM KCl and 1 mM MgCl2.  
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Supplemental Figures and Legends 
 
Figure S1. Contractile ring dynamics in cdc8-27 and myo2-E1 mutants. 
Time-lapse images of cells captured every 2 minutes by fluorescence microscopy. The montages 
compare Rlc1p-GFP/YFP-Myo2p ring dynamics in myo2-E1, cdc8-27, and cdc8-27 2xYFP-
myo2 strains. Bar: 4 μm. Rings from these series were used to generate kymographs presented in 
Figure 5A.  
 
Figure S2. cdc8-27 and myo2-E1 mutations delay the timing of contractile ring assembly 
and constriction.  Time-lapse series of single cells (A) and their accompanying plots (B) 
charting ring dynamics (dwell and constriction phases) in relationship to spindle elongation and 
breakdown during mitosis.  A) Time-lapse images of wild-type, cdc8-27, and myo2-E1 cells 
(captured every 3 minutes for 1 hour in these particular examples) are shown following spindle 
pole body (SPB) separation. In each case contractile rings are marked by Rlc1p-GFP and SPBs 
by Sad1p-GFP.  B) For each of the representative cells shown in A the timing of contractile ring 
assembly and constriction is monitored by overlaying ring diameter (filled circles) with 
corresponding SPB separation distances (diamonds). 
 
Figure S3. Purification of functional fission yeast tropomyosin. 
Fission yeast purified Cdc8p binds actin filaments. Lane 1: molecular weight markers. Cdc8p 
remains in the supernatant following ultracentrifugation in the absence of actin filaments (left 
lanes) and co-pellets with actin filaments (right lanes).  
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Supplementary Movie Legends 
 
Movie 1. Myo2p-driven filament gliding from in vitro motility assays using bare actin filaments 
(left) versus Cdc8p-actin filaments (right). Myo2p was attached to nitrocellulose-coated cover-
slips at a concentration 32 μg/ml. Filaments are labeled with rhodamine-phalloidin. The movies 
were generated from time-lapse images recorded at 2 s intervals (sped up x20). 
 
Movie 2. As in Movie 1, only Myo2p was attached to cover-slips at 0.8 μg/ml. 
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Table S1. Fission yeast strains. 

  

Strain Genotype Source 

  
 

MLY 29 h+/h- leu1-32/leu1-32 ura4-D18/ura4-D18 ade6-M210/ade6-216  (Sladewski et al., 2009) 
 his3-D1/his3-D1 myo2/myo2::mYFP-ura4+  

MLY 66 h+ leu1-32 ura4-D18 ade6 his3-D1 mYFP-myo2 (Sladewski et al., 2009) 

MLY 140 h+ leu1-32 ura4-D18 ade6 his3-D1 mYFP-myo2 sad1-mGFP:kanR This study 

MLY 273 h+ leu1-32 ura4-D18 ade6 his3-D1 2xmYFP-myo2 This study 

MLY 275 h- leu1-32 ura4-D18 ade6 his3-D1 2xmYFP-myo2 sad1-mGFP:kanR This study 

MLY 402 h- leu1-32 ura4-D18 ade6 his3-D1 myp2::his7+ mYFP-myo2 (Sladewski et al., 2009) 

MLY 400 h+ leu1-32 ura4-D18 ade6 his3-D1 myp2::his7+ 2xmYFP-myo2 This study 

MLY 463 h- leu1-32 ura4-D18 ade6 his3-D1 mYFP-myo2 rlc1-mCFP: kanR This study 

MLY 464 h- leu1-32 ura4-D18 ade6 his3-D1 cdc8-27 mYFP-myo2 This study 

MLY 466 h+ leu1-32 ura4-D18 ade6 his3-D1 cdc8-27 2xmYFP-myo2 This study 

MLP 319 h- leu1-32 ura4-D18 ade6-M216 his3-D1 myo2-E1 rlc1-mGFP:kanR This study 

MLY 572 h- leu1-32 ura4-D18 ade6-M216 his3-D1 rlc1-mGFP:kanR This study 
 sad1-mGFP:kanR 

MLY 580 h- leu1-32 ura4-D18 ade6-M216 his3-D1 cdc8-27 rlc1-mGFP:kanR This study 
 sad1-mGFP:kanR 

MLY 570 h- leu1-32 ura4-D18 ade6-M216 his3-D1 myo2-E1 rlc1-mGFP:kanR This study 
 sad1-mGFP:kanR 

MLY 590 h+ leu1-32 ura4-D18 ade6 his3-D1 cdc8-27 2xmYFP-myo2 This study 
 sad1-mGFP:kanR 

MLY 639 h+ leu1-32 ura4-D18 ade6 his3-D1 2xmYFP-myo2 rlc1-mCFP: kanR This study 
 sad1-mGFP:kanR 

TP 150 h- leu1-32  M. Yanagida 

MLY 83 h- leu1-32 ura4-D18 natR:41nmt1 prom-FLAG-myo2 (Sladewski et al., 2009) 
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Table S2. Plasmids. 

  

Plasmid Comment Source 

  
 

pGST-cdc4 pDS473a-based (nmt1 promoter, LEU2 marker) (Lord and Pollard, 2004) 

pGST-rlc1 pDS473a-based (nmt1 promoter, ura4+ marker) (Lord and Pollard, 2004) 

pGST-cdc8 pDS473a-based (nmt1 promoter, LEU2 marker) This study 

pFA6a-natR-nmt41prom-FLAG pFA-natR-nmt41prom with N-terminal FLAG tag (Sladewski et al., 2009) 

KS-ura4 template for gene replacement with ura4+ (Bahler et al., 1998) 

pYFP-myo2 YFP-myo2 fusion in pDS473a-based vector (LEU2 (Sladewski et al., 2009) 
 marker); includes myo2 promoter and terminator 

pYFP-ura4+ myo2 promoter-YFP-ura4+-myo2 terminator (Sladewski et al., 2009) 
 cassette in pDS473a-LEU2 vector; for YFP-myo2  
 integrations 

prlc1-ura4+ rlc1 genomic clone on a ura4+ multi-copy plasmid  This study 
      

 

 7



 8

References 
 
Bahler, J., J.Q. Wu, M.S. Longtine, N.G. Shah, A. McKenzie, 3rd, A.B. Steever, A. Wach, P. 

Philippsen, and J.R. Pringle. 1998. Heterologous modules for efficient and versatile PCR-
based gene targeting in Schizosaccharomyces pombe. Yeast. 14:943-51. 

Lord, M., and T.D. Pollard. 2004. UCS protein Rng3p activates actin filament gliding by fission 
yeast myosin-II. J Cell Biol. 167:315-25. 

Moreno, S., Klar, A., Nurse, P. 1991. Molecular Genetic Analysis of Fission Yeast 
Schizosaccharomyces pombe. Methods Enzymol. 194:795-823. 

Sladewski, T.E., M.J. Previs, and M. Lord. 2009. Regulation of fission yeast myosin-II function 
and contractile ring dynamics by regulatory light-chain and heavy-chain phosphorylation. 
Mol Biol Cell. 20:3941-52. 

Spudich, J.A., and S. Watt. 1971. The regulation of rabbit skeletal muscle contraction. I. 
Biochemical studies of the interaction of the tropomyosin-troponin complex with actin 
and the proteolytic fragments of myosin. J Biol Chem. 246:4866-71. 

 
 








	SupMats
	Fission yeast strains and genetic methods

	FigS01
	FigS02
	FigS03


<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ASIPassword
    /BaskOldFace
    /Bauhaus93
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BirchStd
    /BlackoakStd
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EccentricStd
    /EstrangeloEdessa
    /FootlightMTLight
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /Mangal-Regular
    /MapInfoCartographic
    /Map-Symbols
    /MaturaMTScriptCapitals
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PoorRichard-Regular
    /PoplarStd
    /PostalBarCodev1.02Regular
    /PrestigeEliteStd-Bd
    /Raavi
    /Ravie
    /RosewoodStd-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /Stencil
    /StencilStd
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 false
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


