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Summary 

Cell migrations are crucial for embryonic development, wound healing, the immune response, 

as well as for cancer progression. In most cells, the RAC1/Arp2/3/WAVE signalling pathway 

induces branched actin polymerisation, which protrudes the membrane and allows migration. 

Fine-tuning the activity of the RAC1/Arp2/3/WAVE complex modulates protrusion lifetime and 

migration persistence. Recently, NHSL1, a novel interactor in this complex has been identified 

as a negative regulator of cell migration in vitro. We here analysed its function in vivo, during 

zebrafish gastrulation, as nhsl1b is specifically expressed in migrating mesodermal cells. Loss 

and gain of function experiments revealed that nhsl1b is required for the proper migration of 

the mesoderm, controlling cell speed and migration persistence. Consistent with a role in 

regulating actin dynamics, Nhsl1b localises to the tip of actin-rich protrusions. However, in 

contrast to the in vitro situation, it appears to be a positive regulator of migration, with its loss 

of function reducing the length and lifetime of protrusions, whereas overexpression has the 

opposite effect. These results reveal that the effects of actin modulators depend on the cellular 

context, and highlight the importance of analysing their function in physiological contexts.  
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Introduction  

Cell migration is a critical phenomenon in both physiological and pathological processes, such 

as immune cell migration1, wound healing, or tumour progression, where cancer cells invade 

the surrounding stroma and initiate metastasis2. Cell migration is particularly important during 

embryogenesis, when cells migrate to build the different tissues and organs of the body3. 

Gastrulation is the earliest developmental stage when cells undergo extensive migrations, to 

organise into the three germ layers (ectoderm, mesoderm and endoderm), and lay the 

foundations for the future body plan4. In zebrafish, the onset of gastrulation is marked by the 

internalisation of endodermal and mesodermal precursors, at the margin of the embryo5–7. 

Once inside the embryo, between the yolk syncytial layer and the overlying ectoderm, 

endodermal cells spread by a random walk8, while mesodermal cells migrate toward the animal 

pole9. By mid-gastrulation, all these cells engage in convergence-extension movements that 

will bring them together in the emerging embryonic axis10. Gastrulation therefore involves a 

number of different cell migrations, and for gastrulation to proceed correctly, it is essential that 

migratory properties are fine-tuned, so that each cell type undergoes its specific set of 

movements11,12. Quite surprisingly though, few cell type-specific modulators of cell migration 

have been reported so far13.  

Most cells migrate by protruding the plasma membrane forward through actin polymerisation. 

In vitro, on 2D substrates, these protrusions are flat and termed lamellipodia14, while in vivo, in 

more complex 3D environments, they take on more complex shapes, and are referred to as 

actin-rich protrusions15,16. The formation of a protrusion requires activation of the small GTPase 

Rac1, which in turn activates the WAVE complex, which is the main activator of the Arp2/3 

complex at the leading edge17,18. The Arp2/3 complex generates branched actin networks, 

which provide the pushing force to protrude the membrane17. Modulating this Rac1-WAVE-

Arp2/3 pathway directly affects the length and lifetime of protrusions, thereby determining the 

speed and persistence of migration19. Very recently, NHSL1, has been identified as a novel 

regulator of protrusion dynamics and cell migration in vitro20,21. NHSL1 is a member of the 



Nance-Horan syndrome (NHS) family, which in mammals also includes NHS and NHSL222,23. 

Nance-Horan syndrome is characterised by dental abnormalities, congenital cataracts, 

dysmorphic features and mental retardation24. NHS proteins contain a functional Scar/WAVE 

homology domain (WHD) at their N-terminus and NHS has been reported to act on actin 

remodelling and cell morphology in vitro23. More recently, two studies identified NHSL1 as a 

direct binding partner of the WAVE complex, one study suggesting that NHSL1 interacts with 

the full WAVE complex20, while the other proposes that NHSL1 may also replace the WAVE 

subunit within the complex, forming a so-called WAVE Shell Complex21. Consistently, NHSL1 

colocalises with WAVE complex subunits at the very edge of lamellipodia20, where both studies 

proposed that it negatively regulates cell migration, since its knockdown induces an increase 

in migration persistence of randomly moving cells. However, its precise function may be more 

complex, as overexpression induced similar defects as the knockdown20, and NHSL1 appears 

required to mediate the effect of PPP2R1A, another new interactor of the WAVE Shell 

Complex, which positively regulates migration persistence21. Its effect on the persistence of 

cells migrating in more physiological contexts has not yet been tested. 

In zebrafish, two orthologs of NHS (nhsa and nhsb) and two orthologs of NHSL1 (nhsl1a and 

nhsl1b) have been identified25. nhsl1b has been reported to encode a WHD and is required for 

the migration of facial branchiomotor neurons25. nhsl1b has also been identified during 

zebrafish gastrulation as a target of Nodal signalling, which is the major inducer of 

mesendodermal fates, and has accordingly been reported to be expressed at the embryonic 

margin at the onset of gastrulation26,27.   

We therefore sought to analyse the in vivo function of nhsl1b by characterising its role during 

zebrafish gastrulation. nhsl1b appeared expressed in ventral, lateral and paraxial mesodermal 

cells, and is required for their proper migration toward the animal pole, controlling migration 

speed and persistence. Consistent with a role in modulating actin dynamics, we observed 

Nhsl1b at the very tip of actin-rich protrusions. However, in contrast to its in vitro role, Nhsl1b 



appears as a positive regulator, its loss of function reducing protrusion length and lifetime, 

whereas its overexpression has opposite effects.   

Results  

nhsl1b is expressed in mesodermal cells during gastrulation  

Using in situ hybridisation, we analysed the expression pattern of nhsl1b in early zebrafish 

embryos. Maternal expression was visible at the 1-cell stage (Fig. 1A). Consistently with 

previous reports26, nhsl1b appeared specifically expressed at the margin of the embryo (Fig. 

1B), in the region encompassing mesendodermal precursors28. By mid-gastrulation, nhsl1b 

expression was detected in involuted ventral, lateral and paraxial mesoderm, as well as in the 

most posterior chorda mesoderm (Fig. 1C). During somitogenesis, nhsl1b expression is 

restricted to somites (Fig. 1D).  

 

nhsl1b regulates mesodermal migration  

To investigate the function of nhsl1b during lateral mesodermal cell migration, we used the 

zebrafish transgenic line Tg(tbx16:EGFP) which labels mesodermal cells. We knocked-down 

nhsl1b expression using a previously published antisense morpholino directed against the start 

codon (MO-1)25. We observed that upon nhsl1b knockdown, tbx16 expressing mesodermal 

cells internalise at the margin of the embryo and initiate their animalward movement (Fig. 2A, 

t=0). However, their migration toward the animal pole appeared to be slower than in embryos 

injected with a control morpholino. To quantify this, we selected control and nhsl1b morphant 

embryos at 60% epiboly, in which the front of the lateral mesoderm was 150µm ±50µm away 

from the margin, and quantified the progression of the front over the following hour. In control 

embryos, the margin to mesoderm front distance increased by 138µm ±35µm. In nhsl1b 

morphants it increased by only 95µm ±65µm (Fig. 2A-B). Since the measured margin-to-front 

distance depends not only on mesodermal progression but also on margin progression, we 

ensured that the observed defect was not reflecting a defect in epiboly. First, we analysed the 



progression of epiboly in control and nhsl1b morphants by measuring the distance from the 

animal pole to the margin, and did not observe a significant difference (Fig. S1A, C). Second, 

we quantified the progression of the mesoderm front, by directly measuring the distance from 

the mesoderm front to the animal pole (Fig. S1B, D). This measure is less accurate than 

measuring the margin to front distance, as it is biased by the embryo sphericity, but it is 

independent from the epiboly movement and confirmed that the mesoderm front progresses 

slower in nhsl1b morphants (Fig. S1D).  

To ensure the specificity of the observed phenotype, we repeated the experiments with a 

second, independent, morpholino and observed a similar reduction in the progression of the 

mesoderm front (Fig. 2A-B). Importantly, as this second morpholino is targeting the 5’UTR of 

nhsl1b, we could perform rescue experiments, co-injecting the morpholino and morpholino-

insensitive nhsl1b mRNAs. This restored mesoderm progression to values comparable to 

control embryos, confirming that the observed phenotype is due to the loss of nhsl1b function 

and not to off-target effects. Both morpholinos leading to similar phenotypes, and the first one 

having been previously reported, we performed the following morpholino experiments with this 

morpholino. 

To further confirm the specificity of the observed phenotype, we applied an independent 

strategy to knock-down nhsl1b, using the CRISPR/Cas13d system. This system has been 

shown to specifically degrade targeted mRNAs in various organisms and has been 

successfully applied to zebrafish29. Co-injecting cas13d mRNA and a mix of 3 guide RNAs 

targeting nhsl1b reduced nhsl1b transcripts level by 77% (Fig. S2A). Similar to the morpholino 

knockdown, CRISPR/Cas13d knock-down of nhsl1b reduced the progression of the mesoderm 

front by an average of 46µm compared to control embryos, injected with cas13d mRNAs alone 

(Fig. S2B). Taken together, these results indicate that nhsl1b is required for proper 

mesodermal migration toward the animal pole during gastrulation.  

 

 



Nhsl1b regulates cell migration persistence and speed  

In vitro, nhsl1 has been shown to control cell migration speed and persistence, its knock-down 

increasing both20. To understand how nhsl1b controls progression of the mesodermal layer, 

we analysed the effect of the knock-down on the movement of each mesodermal cell. All nuclei 

were labelled with H2B-mCherry in Tg(tbx16:EGFP) embryos, and lateral mesodermal cells 

were tracked for 1 hour starting from 60% epiboly, in control and nhsl1b morphants (Fig. 3A). 

nhsl1b knock-down induced a moderate but significant reduction of the instantaneous cell 

speed (Fig. 3B). We measured migration persistence as the directionality ratio (ratio of the 

straight-line distance and the total trajectory path length of each track, over a defined time 

interval of 6min), and observed a reduction of persistence in nhsl1b knocked-down cells (Fig. 

3C, E and F). This was confirmed by analysing the directional autocorrelation, a measure of 

how the angles of displacement vectors correlate with themselves upon successive time points 

(Fig. 3D). Plotting cell tracks colour-coded for persistence revealed that in control embryos, 

animal most cells are more persistent than more posterior ones, possibly because they are 

free to move animalward, without bumping into neighbours. In nhsl1b morphants, the reduction 

in persistence is particularly visible in these cells (Fig. 3E-F). These results show that knocking 

down nhsl1b affects the speed and persistence of migration, both effects accounting for the 

observed reduced animalward movement of the mesodermal layer.  

 

The level of Nhsl1b needs to be fine-tuned for optimal migration  

To further explore the role of nhsl1b in mesodermal cell migration we overexpressed nhsl1b 

mRNA in Tg(tbx16:EGFP) embryos and analysed lateral mesodermal cell movements. As a 

control, embryos were injected with an equal amount of lacZ mRNA. Mesodermal cells from 

nhsl1b mRNA injected embryos internalised at the margin and migrated toward the animal pole 

(Fig. 4A, t=0). However, as observed in the nhsl1b knockdown, they migrated slower: over one 

hour, the distance between the embryonic margin and the mesoderm front increased by 79µm 



±36µm in nhsl1b overexpressing embryos, compared to 120µm ±51µm in controls (Fig. 4A-B). 

To investigate the causes of this delay, we labelled nuclei with H2B-mCherry in 

Tg(tbx16:EGFP) embryos and tracked lateral mesodermal cells. Similar to nhsl1b knockdown, 

the overexpression of nhsl1b induced a reduction of cell speed (Fig. 4C) compared to controls. 

It also induced a reduction of cell persistence, measured as the directionality ratio or as the 

directional autocorrelation (Fig. 4D-E). Overexpression of nhsl1b thus results in migration 

defects very similar to those induced by its knockdown, suggesting that nhsl1b expression 

level needs to be tightly controlled to achieve optimal cell migration.  

 

Nhsl1b localises to the tip of actin-rich protrusions.  

Knockdown and overexpression experiments revealed a role for nhsl1b in controlling migration 

speed and persistence. For cells migrating in vitro, on a 2D substrate, both speed and 

persistence are largely determined by the dynamics of the lamellipodium19, and NHSL1 has 

been shown to localise to the very edge of the lamellipodium in cultured cells20,21. In vivo, in 

complex 3D environments, migrating cells such as the lateral mesoderm do not form 

characteristic lamellipodia, but rely on functionally equivalent actin-rich protrusions16. To study 

the localisation of Nhsl1b in migrating mesodermal cells, we generated a mNeongreen tagged 

version of the zebrafish Nhsl1b protein. We first analysed its subcellular localisation in 

mesodermal cells plated on a glass bottom chamber, as precise subcellular observations are 

easier in these conditions than in the intact embryo. Nhls1b-mNeongreen and Lifeact-mCherry 

(a marker for F-actin) mRNAs were injected at the 1-cell stage. At the 60% epiboly stage, some 

mesodermal cells were dissected and plated on a glass bottom chamber. Under these 

conditions, cells form clusters but continue to produce actin-rich protrusions, as they do in the 

embryo. We observed distinct Nhsl1b-mNeongreen dots along cell-cell contacts that often, but 

not always, co-localised with Lifeact (Fig. 5A-B). Focusing on actin-rich protrusions, we 

observed Nhsl1b-mNeongreen accumulations at the very tip of the protrusions (Fig. 5A-B).  



To confirm these observations in vivo, we used mosaic embryos, to label only a few cells, 

which is key for proper observation of cell protrusions. Nhsl1b-mNeongreen and Lifeact-

mCherry mRNAs were injected into donor embryos at the 1-cell stage, and, at the sphere 

stage, a few marginal cells were transplanted to the margin of unlabelled host embryos. At 

60% epiboly, we picked embryos with labelled cells in the lateral mesoderm and analysed 

Nhsl1b localisation. Similar to what we observed in plated cells, Nhsl1b-mNeongreen localised 

at cell-cell contacts and at the very tip of actin-rich protrusions (Fig. 5C-D).  

 

Nhsl1b increases the stability of protrusions 

Given its localisation at the tip of actin-rich protrusions, and as it has been shown to regulate 

actin dynamics, we wondered whether Nhsl1b could regulate cell migration by modulating 

protrusion dynamics. To address this question, we quantified the lifetime and maximum length 

of protrusions in Lifeact-mCherry expressing mesodermal cells, transplanted into WT embryos 

(Fig. 6A, D). Strikingly, nhsl1b knockdown induced a 2 min reduction (25% reduction) in 

average protrusion duration, compared to MO control injected cells (Fig. 6B), as well as a 5 

µm reduction (30% reduction) in average maximal length (Fig. 6C). Conversely, in cells 

overexpressing nhsl1b, protrusion lifetime was increased by an average of 1 minute (Fig. 6E), 

and protrusions were on average 4 µm longer than in control cells (Fig. 6F). Altogether, these 

results indicate that Nhsl1b regulates the stability of protrusions during mesodermal cell 

migration and that protrusion dynamics must be fine-tuned for efficient migration.  

 

Discussion 

Very recently, two studies have identified NHSL1 as a regulator of cell migration in vitro, in the 

mouse melanoma cell line B16-F120 and in non-malignant human breast epithelial cells21. Here, 

we report the characterisation of its in vivo function, in migrating mesodermal cells during 

zebrafish gastrulation. We reveal that precisely controlled levels of nhsl1b expression are 



required to ensure proper mesoderm migration, as both nhsl1b knockdown and 

overexpression result in a reduction in cell speed and migration persistence. Nhsl1b localises 

to the very tip of actin-rich protrusions, and controls their stability, affecting both their lifetime 

and maximum length.  

 

A previous report by Walsh et al. has described a specific function of Nhsl1b in the migration 

of facial branchiomotor neurons in the zebrafish embryo25. This study focused on the fh131 

mutant, a mutant identified in a forward genetic screen looking for genes affecting facial 

branchiomotor neurons. The fh131 mutant harbours a point mutation on exon 6 creating a 

premature stop codon, likely leading to the production of a C-terminally truncated protein, still 

bearing the Wave Homology Domain (exon 1). In maternal zygotic fh131 mutant embryos, the 

authors did not report any defect before the neuronal migration defects. The molecular nature 

of the fh131 allele, and the absence of a gastrulation phenotype, suggest that this allele may 

not be a null, which is why we chose to study the role of Nhsl1b through two independent 

knock-down approaches (morpholinos and CRIPR/Cas13d) affecting the entire Nhsl1b protein.  

 

Our in vivo analysis of Nhls1b function is overall very consistent with in vitro observations. We 

observed that Nhsl1b localises to cell-cell contacts, and, as seen in vitro20,21, to the tip of actin-

rich protrusions, which are the in vivo functional equivalents of lamellipodia. As in vitro, our 

results clearly establish a role of Nhsl1b in controlling cell migration speed and persistence, 

likely through modulation of actin dynamics. Very interestingly, there are nevertheless some 

differences between in vitro and in vivo results. In particular, we observed that Nhsl1b 

knockdown leads to a reduction in cell speed and persistence, when it seems to have the 

opposite effect in cultured cells. A number of reasons could account for this apparent 

discrepancy. 

First, while two studies have reported that NHSL1 knockdown increases migration persistence, 

suggesting that it acts as a negative regulator of cell migration20,21, its in vitro function may not 

be as clear cut. Indeed, Law et al. reported that while NHSL1 inhibits Arp2/3, NHSL1 



knockdown reduces actin assembly in the lamellipodium20. Similarly, Wang et al. reported that 

NHSL1 knockdown increases migration persistence, but, in the meantime, observed that 

NHSL1 is required to mediate the effect of PPP2R1A loss of function, which reduces migration 

persistence21. One possible explanation for these contradictory effects is that NHSL1 appears 

to participate in two distinct WAVE complexes, one that includes WAVE itself20, and one in 

which NHSL1 replaces WAVE21, and may have different functions in these two conditions. The 

phenotype resulting from NHSL1/Nhsl1b knockdown would then depend on the balance 

between these two functions, which may not be the same for cells in culture and cells in 

physiological conditions. Consistent with the idea that NHSL1/Nhsl1b may play opposite roles, 

we observed, as in in vitro studies, that Nhsl1b knockdown and overexpression lead to similar 

effects on persistence, demonstrating that both in vitro and in vivo, an optimal level of 

NHSL1/Nhsl1b is required to fine-tune cell migration.  

Secondly, both in vitro studies focused on randomly migrating cultured cells, whereas, in vivo, 

mesoderm migration is directed toward the animal pole. In directed migration, membrane 

protrusions at the leading edge must be sustained, for efficient migration, but must also be 

able to retract, to allow cells to turn and respond to guidance cues. We have previously 

observed this, analysing the Arp2/3 inhibitor Arpin. Inhibition of Arpin in randomly moving cells 

increases their persistence. Inhibition of Arpin in vivo, in dorsal mesodermal cells migrating 

toward the animal pole, results in a reduced persistence, as cells cannot efficiently fine-tune 

their orientation in response to guidance cues30. 

In line with this idea, it is very striking that Nhsl1b knockdown, which reduces protrusion length 

and lifetime, results in a similar migration phenotype as Nhsl1b overexpression, which 

increases protrusion length and lifetime. This clearly highlights that cell behaviour arises from 

a precisely set amount of protrusivity, as very recently demonstrated for the internalisation of 

mesendodermal cells31. In this regard, it is interesting that Nhsl1b is specifically expressed in 

ventral, lateral and paraxial mesoderm, but not in axial mesoderm, which displays a more 

directed and persistent migration, nor in the endoderm, which displays a random walk, 



suggesting that Nhsl1b modulates actin dynamics in ventral, lateral and paraxial mesodermal 

cells, to give these cells their specific behaviour.   
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Material and methods 

Zebrafish lines and husbandry  

Embryos were obtained by natural spawning of AB and Tg(tbx16:EGFP)32 adult fishes. 

Embryos were incubated at 28°C and staged in hours post-fertilization (hpf) as described by 

Kimmel et al.33. All animal experimentation was conducted in accordance with the local ethics 



committee and approved by the Ethical Committee N°59 and the Ministère de l’Education 

Nationale, de l’Enseignement Supérieur et de la Recherche under the file number 

APAFIS#21670-2019073114516116 v2.  

 

Zebrafish injection  

Translation blocking morpholinos (Gene Tool LLC Philomath) were injected in 1-cell stage 

embryos with 2nL of injection volume. Following morpholinos and concentrations were used:  

Name Sequence (5'-3') Concentration 

MO-1 Nhsl1b 25 CGGGAAACGGCATTTTAAATCCTGT 0.5mM 

MO-2 Nhsl1b ATCCTGTTCAAATCTGAAGCGAGCA 0.5mM 

MO Sox32 34 CAGGGAGCATCCGGTCGAGATACAT 0.3mM 

standard control CCTCTTACCTCAGTTACAATTTATA 0.5mM 

 

For rescue experiments, a pCS2+-Nhsl1b plasmid was synthesized by Twist Bioscience. 

Nhsl1b was then sub-cloned into a pCS2+-mNeongreen (synthesized by Twist Bioscience) in 

order to obtain a C-terminally tagged Nhsl1b-mNeongreen protein. Plasmids were linearized 

with NotI and capped mRNAs were synthetized using the mMessage mMachine SP6 kit 

(Thermo Fischer). nhsl1b mRNA was injected in 1-cell stage embryos with 2nL of injection 

volume and 40ng/µL for rescue experiments and 30ng/µL for overexpression experiments. 

nhsl1b-mNeongreen mRNA was injected in one cell of 4-cell stage embryos at 15ng/µL.  

 

Whole-mount In Situ Hybridization 

Zebrafish embryos were fixed in 4% paraformaldehyde at 4°C for 48hpf. Whole-mount in situ 

hybridisations were performed as previously described 35. The nhsl1b probe was prepared by 

in vitro translation of a PCR amplified template. Used primers are indicated in the below 

table. A sense probe of similar size was used as a control.  

 



Primer Sequence (5'-3') 

Nhsl1b F TTGATTGCCACTCTCCAACAGT 

Nhsl1b R  TAATACGACTCACTATAGGCAGGGGAGGAATTGTTTTGAAG

 

RT-qPCR 

RNA was isolated from 9 hpf injected embryos. Embryos were kept in RNAlater solution (Sigma 

Aldrich) and RNA was extracted using RNeasy kit (Qiagen) according to the manufacturer’s 

instructions. Total RNA was processed for reverse transcription (RT) using AccuScript High-

Fidelity First Strand cDNA Synthesis Kit (Agilent). A mix of anchored-Oligo(dT) and random 

primers (9-mers) was used to generate the cDNA. Real-time PCR reactions were carried out 

using SYBR green Master Mix on a CFX96 Real Time system (BIO-RAD). Primer sequences 

are provided in the following table. Gene expression levels were determined by the 2−ΔΔCT 

method following normalisation to cdk2ap used as a reference gene. RT-qPCR experiments 

were repeated at least three times with independent biological samples; technical triplicates 

were run for all samples. 

Primer Sequence (5'-3') 

nhsl1b F  CCCAAATCGGTTAAAATACCTGT 

nhsl1b R  TTTGGCCTGACGGTGAAGAT 

cdk2ap2_F AGGATCTTGTGGCTCTTCTCCATCAC 

cdk2ap2_R TTTCACGGCTCATCTCCTCAATGAC 

 

CRISPR/Cas13d 

Three different guide RNAs targeting nhsl1b (ENSDART00000062532.4) were prepared 

following Kushawah et al. protocol29. Targeted sequences can be found in the following table.  

cas13d mRNA was synthetized from the plasmid pT3TS-RfxCas13d-HA # 141320 (addgene). 

cas13d mRNA and a mix of 3 guide RNAs targeting nhsl1b were injected in 1 cell stage 



embryos with 2nl of injection volume and 600ng/µL (gRNAs) and 300ng/µL (cas13d) 

concentrations. cas13d mRNA was injected alone as a control, as performed in Kushawah.  

 

Cell transplantations 

To obtain mosaic embryos, labelled cells from a donor embryo were transplanted into a wild-

type non-labelled host embryo36,37. Donor wild-type embryos were co-injected with Lifeact-

mCherry mRNA and either MO Control, MO Nhsl1b, lacZ or nhsl1b mRNA. Cells were 

collected at the margin of a 4hpf donor embryo and transplanted at the margin of a host embryo 

at the same stage. At 6.5hpf, embryos with transplanted cells in the lateral mesoderm were 

selected and mounted for imaging.  

 

Mesoderm ex vivo imaging 

Wild-type embryos at the 4-cell stage were injected in one cell with acvr1ba* mRNA (0.6ng/µL) 

and Sox32 morpholino (0.3mM) to induce a mesodermal identity, together with Lifeact-

mCherry (50ng/µL) and Nhsl1b-mNeongreen (15ng/µL) mRNAs to visualise F-actin and the 

subcellular localisation of Nhsl1b. At 60% epiboly, a group of about 200 labelled cells was 

manually dissected in dissection medium and dissociated in Ringer’s without calcium solution. 

Clusters of less than 10 cells were transferred in a drop of culture medium to a glass bottom 

chamber. Clusters were incubated at 28°C for 20 minutes to allow cells to attach to the glass 

coverslip and imaged using an inverted confocal microscope. Dissection Medium: 1X MMR + 

BSA 0.1% [10X MMR : 1M NaCl, 20 mM KCl, 10 mM MgCl2, 20 mM CaCl2, 50 mM HEPES 

(pH 7.5)]. Culture Medium: 80% Leibovitz’s L-15 medium (Thermofischer) diluted at 65% in 

water + 20% Embryo medium + 0.1% BSA + 125 mM HEPES (ph7.5) + 10U/mL 

Penicillin/Streptomycin. 

Name Sequence (5'-3') 

gRNA_Nhsl1b_1 GCCGGTTGAGGGGGAGCGATGGGTTTCAAACCCCGACCAGTT 

gRNA_Nhsl1b_2 AGACTCAAGCTGGGCTAATCTCGGTTTCAAACCCCGACCAGTT 

gRNA_Nhsl1b_3 ACTCCTCCTTTGATCCGGCGTCTGTTTCAAACCCCGACCAGTT 



Imaging  

Imaging of embryos for cell tracking and protrusion dynamics analysis were done under an 

upright TriM Scope II (La Vision Biotech) two-photon microscope equipped with an 

environmental chamber (Okolab) at 28°C and a XLPLN25XWMP2 (Olympus) 25x water 

immersion objective. Labelled embryos were mounted laterally in 0.2% agarose in embryo at 

6.5hpf. Embryos were imaged every 1 or 2 minutes for 60 minutes. Imaging of mesodermal 

cells plated on a coverslip were done on an inverted TCS SP8 confocal microscope (Leica) 

equipped with environmental chamber (Life Imaging Services) at 28°C using a HC PL APO 

40x/1.10WCS2 objective (Leica). Whole embryo imaging was performed with a M205FCA 

stereomicroscope (Leica) and a MC170HD Camera (Leica). Images were processed in Fiji and 

Adobe Photoshop.  

 

Image analysis and statistics 

For cell tracking, Tg(tbx16:egfp) embryos were injected with H2B-mCherry (50ng/µL) mRNA 

at the 1-cell stage and mounted at 6.5hpf. Nuclei were tracked in IMARIS (Bitplane) and further 

processed using a custom-made Matlab (Math Works) pipeline, as described previously38,39, 

to compute instant cell speed, directionality ratio, and directional autocorrelation. Mesoderm 

and epiboly progression were quantified on Tg(tbx16:egfp) embryos. Actin-rich protrusions 

were quantified on Lifeact-mCherry expressing cells. 

Statistical analyses were performed in Prism (Graphpad) and R (R project). Significance was 

calculated using Mann-Whitney’s test for non-parametric values or Anova on mixed-effect 

models for nested measurements (several measurements for each cell, several cells for each 

embryo, and several embryos per experiments). Linear mixed-effect models were used, except 

for directional autocorrelation which was fit to an exponential decay with a plateau as shown 

below: 

 



where A is the autocorrelation, t the time interval, Amin the plateau and 𝜏 the time constant of 

decay. The time constants were then compared using one-way ANOVA on models for each 

condition. 

In all figures, ns: p-value ≥0.05; *: p<0.05; **: p<0.01; ***: p<0.001.  
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Figure legends 

 

Figure 1: nhsl1b expression pattern during early development. Whole-mount in situ 

hybridisation with nhsl1b or control probes, on embryos fixed at the 1-cell, shield, 75% epiboly 

and 12-somite stages.  

 

Figure 2: nhsl1b knockdown affects lateral mesoderm migration. (A) Representatives 

lateral views of Tg(tbx16:EGFP) embryos, at 60% epiboly (t=0) and 1 hour later, in different 

conditions. Yellow dashed lines indicate the positions of the embryonic margin and the front of 

the migrating mesoderm. Mesoderm progression was measured as the distance between 

these two lines. Scale bar = 100µm. (B) Quantification of the lateral mesoderm progression in 

MO control injected embryos (n= 11), MO Nhsl1b injected embryos (n=12), MO#2 Nhsl1b 

injected embryos (n=21), MO#2 Nhsl1b and nhsl1b mRNA co-injected embryos (n=15). Linear 

mixed-effect models.  

 

Figure 3: nhsl1b knockdown reduces cell speed and persistence. (A) Representative 

image of mesodermal cell nuclei tracking, in Tg(tbx16:EGFP) expressing H2B-mCherry. (B) 

Instant cell speed (cell displacement between two frames, divided by the time interval between 

frames), (C) directionality ratio and (D) directional autocorrelation in MO control (n=5) and MO 

Nhsl1b (n=11) injected embryos. (E-F) Representative cell trajectories of mesodermal cells in 

MO control and MO Nhsl1b injected embryos, colour-coded for cell migration persistence 

(directionality ratio). Mixed-effect models.  

 

Figure 4: nhsl1b overexpression affects lateral mesodermal migration, reducing cell 

speed and persistence. (A) Representatives lateral views of Tg(tbx16:EGFP) embryos, at 

60% epiboly (t=0) and 1 hour later, in embryos injected with lacZ (control, n=6) or nhsl1b (n=10) 



mRNAs. Yellow dashed lines indicate the positions of the embryonic margin and the front of 

the migrating mesoderm. Mesoderm progression was measured as the distance between 

these two lines. Scale bar = 100µm. (B) Quantification of the lateral mesoderm progression in 

control and nhsl1b mRNA injected embryos. (C) Instant cell speed (cell displacement between 

two frames, divided by the time interval between frames), (D) directionality ratio and (E) 

directional autocorrelation in control (n=5) and nhsl1b (n=10) mRNA injected embryos. Mixed-

effect models.  

 

Figure 5: Nhsl1b is localised at cell-cell contacts and at the tip of actin-rich protrusions. 

Nhsl1b-mNeongreen and Lifeact-mCherry expressing cells (A-B) plated on a coverslip and (C-

D) in vivo, transplanted in a non-labelled host embryo. (B and D) Quantification of the max-

normalised intensity of Nhsl1b-mNeongreen and Lifeact-mCherry along the segments 

indicated in the inset. 

 

Figure 6: Nhsl1b regulates protrusion dynamics. (A) Protrusions of mesodermal cells 

injected with Lifeact-mCherry mRNAs and with a MO control or a MO Nhsl1b, transplanted in 

a non-labelled embryo. Selected time points showing the protrusion elongation. (B-C) 

Quantification of the lifetime (B) and maximum length (C) of protrusions in MO Control (n=5 

embryos; n=12cells) or MO Nhsl1b (n=6 embryos; n=14 cells) cells. (D) Protrusions of 

mesodermal cells injected with Lifeact-mCherry mRNAs and with lacZ (control) or Nhsl1b 

mRNAs, transplanted in a non-labelled embryo. Selected time points showing the protrusion 

elongation. (E-F) Quantification of the lifetime (E) and maximum length (F) of protrusions in 

control (n=5 embryos; n=30 cells) or Nhsl1b (n=6 embryos; n=28 cells) cells. Scale bars = 

20µm. Linear mixed-effect models.  

 



Figure S1: Epiboly and mesoderm front progression in nhsl1b knockdown. (A) Epiboly 

progression between the 60% epiboly stage and one hour later. The distance between the 

animal pole and the embryonic margin was measured at the two time points (yellow dotted 

arrow), and epiboly progression was calculated as the difference between these 

measurements (white double arrow). (B) Progression of the mesoderm front between 60% 

epiboly and one hour later. The distance between the animal pole and the mesoderm front was 

measured at the two time points (yellow dotted arrow), and progression of the mesoderm front 

was calculated as the difference between these measurements (white double arrow). (C,D) 

Quantification of the (C) epiboly and (D) mesoderm front progression in MO control (n=11) or 

MO Nhsl1b injected embryos (n=12). (E,F) Quantification of the (E) epiboly and (F) mesoderm 

front progression in lacZ (control) (n=6) or nhsl1b (n=10) injected embryos. Scale bars = 

100µm. Linear mixed-effect models.  

 

Figure S2: Nhsl1b knockdown using CRIPSR/Cas13d. (A) RT-qPCR analysis showing 

levels of nhsl1b mRNAs in embryos at 9 hpf, injected with cas13d mRNA alone or cas13d 

mRNA and a mix of 3 gRNAs targeting nhsl1b. Results are shown as the averages ± standard 

error of the mean from three independent experiments. Cdk2ap mRNA was used as 

normalization control. (B, left) Representatives lateral views of Tg(tbx16:EGFP) embryos, at 

60% epiboly (t=0) and 1 hour later in embryos injected with cas13d mRNA alone or cas13d 

mRNA and nhsl1b gRNAs. Yellow dashed lines indicate the positions of the embryonic margin 

and of the front of the migrating mesoderm. Mesoderm progression was measured as the 

distance between these two lines. Scale bar = 100µm. (B, right) Quantification of the lateral 

mesoderm progression in cas13d injected embryos (n= 5), and cas13d + nhsl1b gRNAs 

injected embryos (n=6). Linear mixed-effect models and Mann Whitney Tests. 



controlcontrolnhsl1bnhsl1b

1 
ce

ll
12

 s
om

it
es

75
%

 e
pi

bo
ly

sh
ie

ld

A.

B.

C.

D.

sophie
Texte tapé à la machine
Figure 1



MO Control MO Nhsl1b MO-2 Nhsl1b MO-2 Nhsl1b   
+ Nhsl1b

t=
O

t=
6O

m
in

Tbx16:EGFP

Animal

Ventral

Vegetal

Dorsal

MO Control MO Nhsl1b MO-2 Nhsl1b MO-2 Nhsl1b   
+ Nhsl1b

M
es

od
er

m
 p

ro
gr

es
si

on
 

 1
h 

(μ
m

)

A.

B.

sophie
Texte tapé à la machine
Figure 2



In
st

an
t 

ce
ll 

sp
ee

d 
(μ

m
/m

in
)

MO Nhsl1bMO Control

MO Control

B.

E.

D.

A.

F.

C.

0 50 100 150 200 250
0

50

100

150

200

250

MO Nhsl1b

M
igration persistence

More persistent

Less persistent

MO Control MO Nhsl1b

D
ir

ec
ti

on
al

it
y 

ra
ti

o 

0 50 100 150 200
0

50

100

150

200

250

Tbx16:EGFP H2B-mCherry

Animal

Ventral

Vegetal

Dorsal

MO Nhsl1b
MO Control

***A
ut

oc
or

re
la

ti
on

Time (min)

sophie
Texte tapé à la machine
Figure 3

sophie
Texte tapé à la machine



Control

t=
O

t=
6O

m
in

Nhsl1b

Control Nhsl1bM
es

od
er

m
 p

ro
gr

es
si

on
 1

h 
(μ

m
)

Tbx16:EGFP

Animal

Ventral

Vegetal

Dorsal

Control Nhsl1b

D
ir

ec
ti

on
al

it
y 

ra
ti

o

In
st

an
t 

ce
ll 

sp
ee

d 
(μ

m
/m

in
)

Nhsl1bControl

A
ut

oc
or

re
la

ti
on

Control
Nhsl1b

Time (min)

***

A. B.

C. D. E.

sophie
Texte tapé à la machine
Figure 4



Nhsl1b-mNeongreen Lifeact-mCherrymerged

Nhsl1b-mNeongreen Lifeact-mCherrymerged

Protrusion

Protrusion

Cell-cell 
contact

Cell-cell 
contact

Animal

Ventral

Vegetal

Dorsal

A. B.

C. D.

In
te

n
si

ty
 (

au
)

In
te

n
si

ty
 (

au
)

In
te

n
si

ty
 (

au
)

In
te

n
si

ty
 (

au
)

Nhsl1b-mNeongreen

Nhsl1b-mNeongreen

Nhsl1b-mNeongreen

Nhsl1b-mNeongreen

Lifeact-mCherry

Lifeact-mCherry

Lifeact-mCherry

Lifeact-mCherry

sophie
Texte tapé à la machine
Figure 5



0 4’ 9’ 12’

M
O

 C
on

tr
ol

C
on

tr
ol

2’ 4’ 6’0

N
hs

l1
b

4’ 8’ 12’0

M
O

 N
hs

l1
b 2’ 4’ 6’0

P
ro

tr
us

io
n 

m
ax

im
un

 
le

ng
th

 (
μm

)

MO Nhsl1bMO Control

Control Nhsl1b

P
ro

tr
us

io
n 

lif
et

im
e 

(m
in

)

MO Nhsl1bP
ro

tr
us

io
n 

lif
et

im
e 

(m
in

)

MO Control

P
ro

tr
us

io
n 

m
ax

im
un

 
le

ng
th

 (
μm

)

Nhsl1bControl

Lifeact

Lifeact

B.

E.

D.

F.

C.

A.

sophie
Texte tapé à la machine
Figure 6



MO Control MO Nhsl1b

E
pi

bo
ly

 p
ro

gr
es

si
on

 
in

 1
h 

(μ
m

)

MO Control MO Nhsl1b

M
es

od
er

m
 F

ro
nt

 
pr

og
re

ss
io

n 
in

 1
h 

(μ
m

)

Epiboly progression in 1h

t60t0 t60t0

Mesoderm Front 
progression in  1h

Control Nhsl1b Control Nhsl1b

E
pi

bo
ly

 p
ro

gr
es

si
on

 
in

 1
h 

(μ
m

)

M
es

od
er

m
 F

ro
nt

 
pr

og
re

ss
io

n 
in

 1
h 

(μ
m

)

K
no

ck
-d

ow
n

A. B.

C. D.

E. F.

O
ve

re
xp

re
ss

io
n

sophie
Texte tapé à la machine
Figure S1



m
R

N
A

 n
hs
l1
b

nh
sl
1b

 r
el

at
iv

e 
le

ve
l

Cas13d Cad13d           
+ gNhsl1b

Cas13d Cad13d           
+ gNhsl1b

M
es

od
er

m
 p

ro
gr

es
si

on
 1

h 
(μ

m
)

A. B.

Cas13d
Cas13d       

+gNhsl1b

t=
6O

m
in

t=
O

sophie
Texte tapé à la machine
Figure S2

sophie
Texte tapé à la machine


	Nhsl1b
	2023-1-27 draft nhsl1b_v2
	2023-01-27 Figure 1-A4
	2023-01-27 Figure 2-A4-4
	2023-01-27 Figure 3-A4
	2023-01-27 Figure 4-A4
	2023-01-27 Figure 5--A4
	2023-01-27 Figure 6-A4

	Supplemental Figures
	2023-01-27 Figure S1-A4
	2023-01-27 Figure S2-A4



<<
  /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 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 <>
    /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.)
    /FRA <>
  >>
  /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



<<
  /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 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 <>
    /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.)
    /FRA <>
  >>
  /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



<<
  /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 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 <>
    /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.)
    /FRA <>
  >>
  /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



<<
  /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 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 <>
    /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.)
    /FRA <>
  >>
  /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



<<
  /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 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 <>
    /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.)
    /FRA <>
  >>
  /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



<<
  /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 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 <>
    /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.)
    /FRA <>
  >>
  /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



<<
  /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 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 <>
    /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.)
    /FRA <>
  >>
  /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



<<
  /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 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 <>
    /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.)
    /FRA <>
  >>
  /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




