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Table S3. Strains, plasmids, bacteriophages used and developed in this study

Strain, plasmid, Feature(s) Source
or phage
Bacterial strains
L. lactis subsp. cremoris

L. lactis MG1363 derivative containing nisRK, host to phages jj50, [1]

NZ9000
p2, and skl
L. lactis MG1363 derivative exhibiting a deficient PSP phenotype [2]
VES5751 o o

due to a spontaneous mutation in //mg 0226 (CCAA duplication)

NZ9000 with a TGATAACCC inserted in the locus tag //nz_ 01120  This work
NZ9000-wpsJ

resulting in a TGA and a TAA stop codon in-frame insertion

NZ9000 with a TGATAACCC inserted in the locus tag //nz 01135 This work
NZ9000-wpsA o ] ] ]

resulting in a TGA and a TAA stop codon in-frame insertion

NZ9000 with a TGATAACCC inserted in the locus tag //nz 01140  This work
NZ9000- wpsB o ) ) ]

resulting in a TGA and a TAA stop codon in-frame insertion

NZ9000 with a GAATTC inserted in the locus tag llnz 01145 [3]
NZ9000-wpsD

resulting in a TGA stop codon in-frame insertion.

NZ9000 with a TAATGACCC inserted in the locus tag //nz_ 01150  This work
NZ9000-wpsE o ) ] ]

resulting in a TAA and a TGA stop codon in-frame insertion

NZ9000 with a TGATAACCC inserted in the locus tag /lnz_ 01155 This work
NZ9000-wpsF o ] ] ]

resulting in a TGA and a TAA stop codon in-frame insertion

NZ9000 with a TGATAACCC inserted in the locus tag //nz 01160  This work
NZ9000-wpsG . ) ) .

resulting in a TGA and a TAA stop codon in-frame insertion

NZ9000 with a GATATCG inserted in the locus tag llnz 01175 This work
NZ9000-wpsH

resulting in a TGA stop codon insertion

NZ9000 with a TGATAACCC inserted in the locus tag //nz 01160  This work
NZ9000-wpsl o ) ] ]

resulting in a TGA and a TAA stop codon in-frame insertion
Plasmids

CNR Recombineering-facilitating vector containing recT, PnisA, Cm' This work

P derived from the low-copy vector pPTPi
pVPL3004 Low-copy vector expressing cas9 along with tracRNA, Ery" [4]

High-copy vector carrying CRISPR repeats and used for integrating [4]
pCRISPR )

targeting spacer sequences, Tet"
pPTPL E. coli-L. lactis promoter-probe vector, Tet" [5]

pPTPL containing one of the 9 intergenic regions found within the This work

pPTPL::NZProm1-8

NZ9000 CWPS gene cluster



Bacteriophages

1150
skl

P2
MCC1
MCC5
MCC17
IT1
IT2
IT3
IT4
ITS

936 species, propagated on NZ9000

936 species, propagated on NZ9000

936 species, propagated on NZ9000

936 species, derivative of ®sk1, propagated on L.
936 species, derivative of ®sk1, propagated on L.
936 species, derivative of ®@skl1, propagated on L.
936 species, derivative of ®sk1, propagated on L.
936 species, derivative of ®@skl, propagated on L.
936 species, derivative of ®sk1, propagated on L.
936 species, derivative of ®sk1, propagated on L.
936 species, derivative of ®sk1, propagated on L.

lactis VES5751
lactis VES5751
lactis VES5751
lactis VES5751
lactis VES5751
lactis VES5751
lactis VES5751
lactis VES5751

(6]

[7]

(8]
This work
This work
This work
This work
This work
This work
This work
This work




Table S2. Primers used in the development of the promoter-probe pPTPL and pCRISPR constructs,

for the screening of the CWPS mutants, and the primer extension analysis of the identified CWPS

promoter regions.

Purpose Sequence 5°-3’ Oligo pPTPL
Name Construct

Fwd primer for cloning intergenic region

. trgarn B alocuis Iglnz 0 IgO 75 in tg pPTPL gecgegeggatcccagtaacgattttetetgg olT95 NZProml

Rev primer for cloning int_ergenic region upstream

of locus tag linz 01075 into pPTPL gcgegctctagacagttgttttgacgeage oIT96 NZProml

Fwd primer for cloning intergenic region

upstrgarn of locus tag Iglnz 0? 085 int§ pPTPL gegcgeggatcctggtcticaatgggaagt Sy NzProms

Rev primer for cloning inaergenic region upstream

of locus tag lnz 01085 into pPTPL gcgegctctagattcgacacgtecgetgtea olT98 NZProm4

Fwd primer for cloning intergenic region

T trgam o o o l%nz 0 }g()g) 0in tf pPTPL gcgegeggatcccagaacttggttggactc olT99 NZProm5

Rev primer for cloning inaergenic region upstream

of locus tag linz_01090 into pPTPL gcgegetctagagacgcaactctgtteccaa olIT100 NZProm5

Fwd primer for cloning intergenic region

e trgam oft s l%nz 0 }gO 95 in tf pPTPL gcgegeggatccaagegacaggttttgtca oIT101 NZPromé6

Rev primer for cloning int_ergenic region upstream

of locus tag linz_01095 into pPTPL gegegctctagacaaaccctecatatttege olT102 NZProm6

Fwd primer for cloning intergenic region

e trgam of o l%nz 0 IgI 35in tg pPTPL gcgegeggatccaacggacctaacacaaacg oIT103 NZProm?2

Rev primer for cloning int_ergenic region upstream

of locus tag lnz 01135 into pPTPL gegegctctagattgataaggacaactggc olT104 NZProm2

Fwd primer for cloning intergenic region

5 trle)arn st o s Iglnz 0 lg] 45 intg pPTPL gcgegeggatccatttgggtacaagtattge oIT105 NZProm7

Rev primer for cloning int_ergenic region upstream

of locus tag llnz 01145 into pPTPL gcgegctctagaccacttctgatattecttc oIT106 NZProm7

Fwd primer for cloning intergenic region

. trgarn B alocuis Iglnz 0 lg] 60 intg pPTPL gcgegeggatcectaagagcetactggtaagt olT107 NZProm8

Rev primer for cloning intergenic region upstream

of lolc)us tag linz 011 6%) into i PTPL & p gcgegctctagatgtctgaatatggtgtgag oIT108 NZProm8

Fwd primer for cloning intergenic region

. trgarn st o s Iglnz 0 }g 175 in t§ pPTPL gcgegeggatccatctggtgeagtgatgtt olT109 NZProm3

Rev primer for cloning inaergenic region upstream

of locus tag lfnz 01175 into pPTPL gcgegetctagagecccatcactccaataa oIT110 NZProm3

Fwd oligonucleotide for cloning CRISPR spacer aaacacgtctttttttaatgattgctcttgttgeg

into pCRISPR targeting the mutated region of olT45 N/A

lnz 01120

Rev oligonucleotide for cloning CRISPR spacer aaaacgcaacaagagcaatcattaaaaaaagacgt

into pCRISPR targeting the mutated region of olT46 N/A

llnz 01120

Fwd primer for sequencing and screening for gcagcacaagaagatagcag oIT47 N/A

mutated variants of /lnz 01120



Rev primer for sequencing and screening for
mutated variants of l/nz 01120

Fwd primer annealing to the inserted sequence in
llnz_01120 used for screening mutant variants
Fwd oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
llnz 1135

Rev oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
llnz 01135

Fwd primer for sequencing and screening for
mutated variants of l/nz 01135

Rev primer for sequencing and screening for
mutated variants of /lnz 01135

Rev primer annealing to the inserted sequence in
llnz 01135 used for screening mutant variants
Fwd oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
linz_ 01140

Rev oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
linz_ 01140

Fwd primer for sequencing and screening for
mutated variants of /lnz_ 01140

Rev primer for sequencing and screening for
mutated variants of l/nz 01140

Fwd primer annealing to the inserted sequence in
lInz 01140 used for screening mutant variants
Fwd oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
llnz 01150

Rev oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
llnz 01150

Fwd primer for sequencing and screening for
mutated variants of l/nz 01150

Rev primer for sequencing and screening for
mutated variants of /lnz 01150

Fwd primer annealing to the inserted sequence in
llnz_01150 used for screening mutant variants
Fwd oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
llnz_ 01155

Rev oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
lnz 01155

Fwd primer for sequencing and screening for
mutated variants of /lnz 01155

Rev primer for sequencing and screening for
mutated variants of /lnz 01155

gcagtcatagcttaaacttgtage
gctcttgtttgataaccc

aaacagggaatattagaaaatctaaaaattgtagg

aaaacctacaatttttagattttctaatattccct

acaatgatttggtatcgtccac

cacccacctctttgacacg

ggcttgatagggttatca

aaaccagctttcttctttatctatacgattcgttg

aaaacaacgaatcgtatagataaagaagaaagctg

ccttaccaaacttgattgaacc

caatgcctccaccttcac

cgattcgttgataaccc

aaacattcaattttagaacaaacatacaaaaactg

aaaacagtttttgtatgtttgttctaaaattgaat

ttatgaaattgatgaatactctaaacctag

cagcaatagataggacttgaag

catacaaaaactaatgaccc

aaacgtaacatacttggatagcgaagatacagatg

aaaacatctgtatcttcgctatccaagtatgttac

gatatatcaatgtatgaagatgc

cttcaagactatttagaacc

olT48

olT49

oIT50

olT51

olT52

oIT53

olT54

oIT55

olT56

oIT57

oIT58

oIT59

oIT60

olT61

olT62

olT63

olT64

olT65

olT66

olT67

olT68

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A



Fwd primer annealing to the inserted sequence in
llnz 01155 used for screening mutant variants
Fwd oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
llnz_ 01160

Rev oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
llnz_ 01160

Fwd primer for sequencing and screening for
mutated variants of /lnz_ 01160

Rev primer for sequencing and screening for
mutated variants of l/nz 01160

Fwd primer annealing to the inserted sequence in
llnz_01160 used for screening mutant variants
Fwd primer for sequencing and screening for
mutated variants of l/nz 01175

Rev primer for sequencing and screening for
mutated variants of l/nz 01175

Fwd primer annealing to the inserted sequence in
llnz_01175 used for screening mutant variants
Fwd oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
llnz 01180

Rev oligonucleotide for cloning CRISPR spacer
into pCRISPR targeting the mutated region of
linz_ 01180

Fwd primer for sequencing and screening for
mutated variants of l/nz 01180

Rev primer for sequencing and screening for
mutated variants of /lnz_ 01180

Fwd primer annealing to the inserted sequence in
llnz 01160 used for screening mutant variants
Amplification of NZPromI promoter fragments
with IRD700-labelled oligonucleotides
Amplification of NZProml promoter fragments
with IRD700-labelled oligonucleotides

Fwd primer, amplification of region containing
NZProml promoter region for sequencing ladders
Rev primer, amplification of region containing
NZProml promoter region for sequencing ladders
Amplification of NZProm2 promoter fragments
with IRD700-labelled oligonucleotides
Amplification of NZProm2 promoter fragments
with IRD700-1abelled oligonucleotides

Fwd primer, amplification of region containing
NZProm?2 promoter region for sequencing ladders
Rev primer, amplification of region containing
NZProm?2 promoter region for sequencing ladders
Amplification of NZProm3 promoter fragments
with IRD700-labelled oligonucleotides

gaagatacatgataaccc

aaacaatagactcagacactatatttaaggatagg

aaaacctatccttaaatatagtgtctgagtctatt

acaaatttatgggcttttacc
cctggtccataaagattg
tatttaaggattgataaccc
cagtaccttcttccattaaatcgg
actttaacttcacccatatctgg
tgtaagtgcttgatatcg

aaactgctcttttctttggaattatcctatccatg

aaaacatggataggataattccaaagaaaagagca

ggtttgggagaaggaaaag

cacagctacaagaaaagc
atcctatcctgataaccc
catgaaagggattattttagcg
ctttacccactgacacgtgc
aaacgtcaatttaacatccaatc
gcacgtgtcagtgggtaaag
cgatgacaaaaaaatgaaaattttac
gaaaatctaaaaattgtagagga
gtaattatcgcctaccgtttg
tcctctacaatttttagattttc

gtataaaaaggtaaccttcttag

oIT69

oIT70

olT71

olT72

oIT73

olT74

oIT75

olT76

oIT77

olT78

oIT79

oIT80

olT81

olT82

olT83

olT84

oIT85

oIT86

olT87

oIT88

oIT89

oIT90

olT91

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A



Amplification of NZProm3 promoter fragments cttagttacattggagtgatgg oIT92 N/A
with IRD700-labelled oligonucleotides

Fwd primer, amplification of region containing caattctttgaagatgaatatgc

. . olT93 N/A
NZProm3 promoter region for sequencing ladders
Rev primer, amplification of region containing ccatcactccaatgtaactaag oIT94 N/A

NZProm3 promoter region for sequencing ladders



Table S3. Mutational oligonucleotides used to generate the CWPS gene knock-out derivatives

using CRISPR-Recombineering.

Purpose Sequence 5°-3’ Oligo Name
Recombineering Oligo used  t*c*t*g*g*ttcaataaagagtggttgagcaactgtaaaaattaaac olT129
in the stop codon insertion cgggttatcaaacaagagcaatcattaaaaaaagacgttctggtttg

into the locus tag /lnz 01120

Recombineering Oligo used  t*t*t*a*t*cactacatagtctaattgataaggacaactggcttgata oIT130
in the stop codon insertion gggttatcaaatttttagattttctaatattccctcaccttcattg

into the locus tag /lnz 01135

Recombineering Oligo used  a*a*c*c*a*ttttaacatatgtcttatttctgctctatctttacggggtt olT131
in the stop codon insertion atcaacgaatcgtatagataaagaagaaagctgccaaaataatt

into the locus tag llnz 01140

Recombineering Oligo used  g*g*t*a*g*aaccatcatcaataagtataatttccaagtttttgtcga olT132
in the stop codon insertion attcatgtttgttctaaaattgaatttatacactcttccaaatata

into the locus tag /lnz 01150

Recombineering Oligo used  c*g*c*c*t*caactacatcactaccatcattttcagctttagcttttatg oIT133
in the stop codon insertion ggttatcatgtatcttcgctatccaagtatgttactataaagtc

into the locus tag /lnz 01155

Recombineering Oligo used ~ t*t*t*a*t*ttgtctgaatatggtgtgagaataacgatttatagggtta olT134
in the stop codon insertion tcaatccttaaatatagtgtctgagtctattttagcetttggeece

into the locus tag /lnz 01160

Recombineering Oligo used  g*a*a*g*t*aactttgattgataaattcgtagtcaaagttttatcegeg olT135
in the stop codon insertion atatcaagcacttacagtatgtccttcatagaaagtaaagagtaa

into the locus tag llnz 01175

Recombineering Oligo used  a*c*a*a*a*atgataaacaccatctggttcgttaaagaacggcatgg olT124

in the stop codon insertion
into the locus tag /lnz 01175

gttatcaggataggataattccaaagaaaagagcaattgacaaataa

*=5' phosphorthioate nucleotide modifications



Table S4. Genomic sequence analysis of the eight sk1 escape mutants.

Phage Size Open Reading Total Baseplate-encoding
Name (bp) Frames #SNPs region (orfl5-orf18)
#SNPs
sk1 28451 54 N.A. N.A.
IT1 28452 54 5 5
IT2 28452 54 4 4
IT3 28452 54 5 5
IT4 28452 54 6 5
ITS 28452 54 7 7
MCC1 28452 54 5 5
MCC5 28452 54 5 5
MCC17 28452 54 6 5




(A) MG1363  -[-6-B-GIcNAc-3-0-Rha-3-B-GlcNAc-2-B-Gal £6-a-Glc-P]-
|6
a-Glc

(B) 3107 -[-6-a-Glc-3-B-Gal £3-B-GlcNAc-2-B-Gal £6-a-GIcNAc-P-]-

(c)smQ-388  -[-6-B-GlcNAc-3-B-Gal£3-B-GIcNAc-2-B-Gal £6-a-GlcNAc-P- /-

|6
a-Glc
(D) mf“ -[-2-a-L-Rha-(1+2)- a-L-Rha-(1-3)-a-L-Rha-1-]-
(E) IL1403 -[-3-a-Rha-2-a-Rha-]-
|4

B-Glc4-a-GalNAc(6P-1-Gro)-3--GIcNAc

(F) UC509.9
-[-6-0-Glc-2-0-Rha-2-0-Rha-2-a-Rha-]-
14
B-Gal(6 ~P-1Gro)-2-a-Rha-2-a-Rha-3-B-GlcNAc
13 16
a-Rha a-Glc

Figure S1. Chemical structures of L. lactis CWPS previously established by NMR.

(A, B, C) PSP structures found in MG1363, 3107 and SMQ-388 (C-type strains) (2, 3, 9);

(D) Rhamnan structure found in MG1363 and 3107 (C-type strains) (10);

(E, F) One chain CWPS structures found in IL1403 and UC509.9 (B and A type strains,
respectively) (11, 12). Gro, glycerol; P, phosphate.
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Figure S2. (A) Schematic representation of the L. lactis NZ9000 cwps gene cluster encoding
rhamnan and PSP biosynthesis. The intergenic regions that were cloned into pPTPL vector for
promoter probing are highlighted over the operon (NZPromi-8) (Table S2). Intergenic regions
highlighted with a green arrow contain a putative promoter based on X-gal blue/white colony
assays and primer extension analysis. Genes with successfully introduced non-sense mutations are
highlighted with a green border while genes for which non-sense mutations could not be obtained
are highlighted by a dark-red border. (B) 10 % Li-Cor Matrix KB Plus acrylamide gel including
the sequence ladders and primer extension reactions for the promoter containing regions NZProm1,
NZProm2, and NZProm3.
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Figure S3. (Top panel) Gel electrophoresis summarizing the RT-PCR results for the transcriptional
organization of the cwps gene cluster. Following total mRNA isolation at mid-exponential growth
from four biological independent cultures of L. lactis NZ9000 (1 -4 ) and conversion into cDNA,

the transcriptional organization of the gene cluster was examined through PCR amplification of
five regions within the cluster as well as one flanking NZProml region as negative control.
Genomic DNA (G ) was also included for every set of primers as a positive control. PCR
amplifying regions within or directly flanking (A) rgpB, (B) wpsC, (C) NZPromS5, (D) wpsl, (E)
NZProm8, (F) NZProml (see bottom panel). Numbers on the left-hand side of the figure indicate
the predicted size of the ladder’s DNA fragments. Amplifications from cDNA of fragments C and
E overlapping NZProm2 and NZProm3, respectively, indicate transcriptional read-through, while
the results for both the positive (A, B, D) and negative control (F) amplifications were according
to expectations

(Pewn—Bottom panel) Schematic representation of the L. lactis NZ9000 cwps gene cluster
highlighting its deduced transcriptional organization. The three identified promoter regions are
shown by green arrows ahead of rmlA, wpsA, and wpsH. Three transcriptional units based on these
promoter regions are also identified with grey lines (dashed lines indicate potential transcriptional
read-through identified by the RT-PCR above). The regions amplified during RT-PCR are also
highlighted with light blue bands below the cluster. Finally, the end of the gene cluster is
highlighted by the inclusion of the first ORF (//nz_01185) downstream of it as well as the deduced
terminator hairpin (T, ) as deduced by the online platform ARNold. TU , , rhamnan transcriptional

unit; TU > PSP transcriptional unit; TU polymerization module transcriptional unit.
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Figure S4. Schematic representation of the CRISPR-Cas9-assisted recombineering employed in
the current study. L. lactis NZ9000 carrying pCNR and pVPL3004 is made electrocompetent and
the recT gene in pCNR is induced by the addition of the nisin peptide. The recombineering
oligonucleotide carrying a nonsense mutation for the gene of interest that also removes the NGG
protospacer adjacent motif needed for Cas9 recognition and cleavage. The pCRISPR carrying the
targeting sequence matching that of the nonsense mutation is simultaneously introduced into the L.
lactis strain. Any strains that successfully incorporate the recombineering oligonucleotide into their
genomes will bypass the CRISPR-Cas9 nuclease while any cells retaining the wild-type sequence
will be eliminated from the total population through the action of Cas9.



Extracellular

o

WpsH

2 TMHs

Extraceliular

Wopsl

Extracellular

OOEOOE

000

CEEEEE

©

§§5888

ERRA L)

)
0,
0000000

(D
(9
O,

OEOOOG

Cytoplasm

Predicted topology of WpsH, Wpsl and WpsJ. Transmembrane helices were predicted
by TMHMM 2.0 and graphical representation were made with TOPO2. The modified catalytic

motif “DXD” present in the first extracellular loop of Wpsl and WpsJ is indicated.

Fig. S§



References

1.

Kuipers OP, de Ruyter PGGA, Kleerebezem M, de Vos WM. 1998. Quorum sensing-
controlled gene expression in lactic acid bacteria. Journal of Biotechnology 64:15-21.

Chapot-Chartier MP, Vinogradov E, Sadovskaya I, Andre G, Mistou MY, Trieu-Cuot P,
Furlan S, Bidnenko E, Courtin P, Pechoux C, Hols P, Dufrene YF, Kulakauskas S. 2010.
Cell surface of Lactococcus lactis is covered by a protective polysaccharide pellicle.
Journal of Biological Chemistry 285:10464-71.

Ainsworth S, Sadovskaya I, Vinogradov E, Courtin P, Guerardel Y, Mahony J, Grard T,
Cambillau C, Chapot-Chartier M-P, van Sinderen D. 2014. Differences in lactococcal cell

wall polysaccharide structure are major determining factors in bacteriophage sensitivity.
mBio 5:¢00880-14.

Oh JH, van Pijkeren JP. 2014. CRISPR-Cas9-assisted recombineering in Lactobacillus
reuteri. Nucleic Acids Research 42:e131.

O™Driscoll J, Glynn F, Cahalane O, O'Connell-Motherway M, Fitzgerald GF, van
Sinderen D. 2004. Lactococcal plasmid pNP40 encodes a novel, temperature-sensitive
restriction-modification system. Applied and Environmental Microbiology 70:5546-5556.

Mahony J, Deveau H, Mc Grath S, Ventura M, Canchaya C, Moineau S, Fitzgerald GF,
van Sinderen D. 2006. Sequence and comparative genomic analysis of lactococcal
bacteriophages jj50, 712 and P00S: evolutionary insights into the 936 phage species.
FEMS Microbiology Letters 261:253-61.

Chandry PS, Moore SC, Boyce JD, Davidson BE, Hillier AJ. 1997. Analysis of the DNA
sequence, gene expression, origin of replication and modular structure of the Lactococcus
lactis lytic bacteriophage sk1. Molecular Microbiology 26:49-64.

Higgins DL, Sanozky-Dawes RB, Klaenhammer TR. 1988. Restriction and modification
activities from Streptococcus lactis ME2 are encoded by a self-transmissible plasmid,
pTN20, that forms cointegrates during mobilization of lactose-fermenting ability. Journal
of Bacteriology 170:3435-3442.




<<

  /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 /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /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



