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Siphonobacter intestinalis sp. nov., a bacterium isolated from the 
feces of Pseudorhynchus japonicus§

Strain 63MJ-2T was isolated from the feces of broad-winged 
katydid (Pseudorhynchus japonicus) collected in Korea. The 
16S rRNA gene sequence of this strain showed the highest 
sequence similarity with that of Siphonobacter aquaeclarae 
P2T (96.1%) and had low similarities (below 86.3%) with those 
of other members of family ‘Flexibacteraceae’. The strain 
63MJ-2T is a strictly aerobic, Gram-stain-negative, non-mo-
tile, rod-shaped bacterium. The strain grew at 4–35°C (opti-
mum, 25–30°C), pH of 5.0–9.0 (optimum, 6.0–7.0), and 
0–2.0% (optimum, 1.0–2.0) (w/v) NaCl. The DNA G+C con-
tent of strain 63MJ-2T was 43.5 mol%. The major fatty acids 
were C16:1 ω5c (42.5%), iso-C17:0 3-OH (18.7%), and summed 
feature 3 (iso-C15:0 2-OH and/or C16:1 ω7c, 18.0%). The major 
menaquinone was MK-7 and polar lipids were phosphati-
dylethanolamine, six unknown aminolipids, and five un-
known lipids. Based on the evidence from our polyphasic 
taxonomic study, we conclude that strain 63MJ-2T should be 
classified as a novel species of the genus Siphonobacter, and 
propose the name Siphonobacter intestinalis sp. nov. The 
type strain is 63MJ-2T (=KACC 18663T =NBRC 111883T).

Keywords: Siphonobacter, strain 63MJ-2, novel species, poly-
phasic taxonomy

Introduction

The genus Siphonobacter has been proposed by Táncsics et 
al. (2010) as a new genus of the family ‘Flexibacteraceae’ in 
the phylum Bacteroidetes. The only species is Siphonobacter 
aquaeclarae, which was isolated from the biofilm developed 

on the inner surface of an ultrapure cooling water pipeline 
system (Táncsics et al., 2010). This species characterized as 
Gram-negative, facultatively anaerobic, non-motile rods. Its 
predominant fatty acids are C16:1 ω5c, iso-C15:0 2-OH, iso-C17:0 
3-OH, and iso-C15:0, whereas MK-7 is the major isoprenoid 
quinone and phosphatidylethanolamine is the main polar 
lipid.
  Insect guts harbor a wide variety of microorganisms, which 
play essential roles in the growth and health of the hosts 
(Dillon and Dillon, 2004). It is likely that the number of 
microbes in the insect gut outnumber the total numbers of 
insect cells (Dillon and Dillon, 2004). During an investiga-
tion of bacterial diversity in insect gut, we isolated and cha-
racterized bacterial strains from the gut content i.e., feces. 
Based on the phenotypic and phylogenetic analyses, one of 
the fecal isolates from broad-winged katydid (Pseudorhyn-
chus japonicus) was found to represent a novel species of the 
genus Siphonobacter. In this paper, we designate this novel 
species as Siphonobacter intestinalis sp. nov.

Materials and Methods

Bacterial strains
Broad-winged katydids were collected in Jinan-gun, Jeolla-
buk-do, the Republic of Korea (127°25′10″ E, 35°46′19″ N). 
The samples of fresh feces from the insects were diluted se-
rially in 0.85% (w/v) saline solution, spread on R2A agar 
(Difco), and incubated for 7 days at 28°C. Bacterial colonies 
with unique morphologies were selected and subjected to 16S 
rRNA gene sequence analysis, and one of them, designated 
as strain 63MJ-2T, was selected for polyphasic characteriza-
tion. Siphonobacter aquaeclarae KACC 18773T was obtained 
from the Korean Agricultural Culture Collection (KACC) 
for comparative taxonomic analysis.

Phylogenetic analysis
Chromosomal DNA was isolated with a Wizard Genomic 
DNA Purification kit (Promega). The 16S rRNA gene of strain 
63MJ-2T was amplified by polymerase chain reaction (PCR) 
and sequenced as described by Ahn et al. (2014). The near- 
complete 16S rRNA gene sequence of strain 63MJ-2T (1,445 
nucleotides) and those of the selected type strains were aligned 
using the online tool SINA Alignment Service, version 1.2.11 
(Pruesse et al., 2012) (www.arb-silva.de/aligner). The aligned 
sequences were exported to the Molecular Evolutionary Gene-
tics Analysis (MEGA) program, version 6.06 (Tamura et al., 
2011) and phylogenetic trees were constructed with the maxi-
mum-likelihood, neighbor-joining, and maximum-parsi-
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Fig. 1. Neighbour-joining tree based on 
a comparative analysis of 16S rRNA gene 
sequences, showing the phylogenetic re-
lationships of strain 63MJ-2T and some 
other related taxa. Filled circles indicate 
that the corresponding nodes were also 
recovered in trees generated with maxi-
mum-parsimony and maximum-like-
lihood algorithms. Percentage bootstrap 
values (from 1,000 replications) greater 
than 70% are shown at nodes. Bar, 0.02 
substitutions per nucleotide position. Fla-
vobacterium aquidurense WB-1.1.56T

was used as an outgroup.

mony algorithms. The robustness of the phylogenetic trees 
was calculated by bootstrap analysis based on 1000 random 
resamplings of the sequences. The similarities between the 
sequence of strain 63MJ-2T and the sequences of the type 
strains of the closely related taxa were calculated using the 
EzTaxon-e server (www.ezbiocloud.net/eztaxon; Kim et al., 
2012).

Nucleotide sequence accession number
The GenBank/EMBL/DDBJ accession number for the 16S 
rRNA gene sequence of strain 63MJ-2T is KU379672.

Determination of DNA G+C content
The DNA G+C content was determined as described by Gon-
zalez and Saiz-Jimenez (2002) using the CFX96 real-time PCR 
system (Bio-Rad). Four bacterial strains were used to con-
struct the calibration curve: Bacillus cereus KACC 11240T, 
Bacillus velezensis KACC 17177T, Pseudomonas stutzeri KACC 
10290T, and Micrococcus luteus KACC 10488T.

Morphological, physiological, and biochemical characteri-
zation
The cell morphology and motility of strain 63MJ-2T, cultured 
for 1 day on R2A agar at 28°C, were examined by oil-immer-
sion phase-contrast microscopy (Axioplan 2; Zeiss). Gram 
staining was performed using the Difco Gram staining kit 
(Difco), according to the manufacturer’s instructions. The 
temperature range for growth was tested at 4, 10, 15, 20, 25, 
30, 35, 37, and 40°C. To investigate tolerance to NaCl, R2A 
broth was prepared with NaCl concentrations adjusted to 
0–3.0%, w/v (at intervals of 1.0 %). The pH range for growth 
was assessed after 10 days of incubation in R2A broth at pH 
4.0–10.0, with increments of one pH unit. The pH of the R2A 
broth was adjusted using citrate/phosphate buffer (pH 3.0– 
7.0), Tris/hydrochloride buffer (pH 8.0–9.0), and carbonate/ 
bicarbonate buffer (10.0–11.0). After sterilization (121°C, 
15 min), the pH of the R2A broth was checked and adjusted 
if necessary. Catalase activity was detected by dispersing col-
onies in 3% (v/v) hydrogen peroxide and checking for bub-
ble formation, and oxidase activity was determined by using 

the Oxidase Reagent (bioMérieux). Hydrolyses of carboxy-
methyl cellulose (CM-cellulose, 0.1%, w/v), casein (skimmed 
milk, 10% w/v), chitin (0.5%, w/v), hypoxanthine (0.5%, w/v), 
tyrosine (0.5%, w/v), Tween 80 (1.0%, v/v), starch (1.0%, w/v), 
and xanthine (0.5%, w/v) was examined after incubation for 
7 days using the protocol described by Smibert and Krieg 
(1994). DNase activity was determined using DNase test agar 
(Difco). Growth under anaerobic conditions was tested by 
incubating R2A agar plates in AnaeroGen sachets (Oxoid 
Ltd.) for 7 days at 28°C. Additional enzyme activities, bio-
chemical features, and acid production from carbon sources 
were determined by using API ZYM, API 20NE, and API 
50CH kits (bioMérieux).

Chemotaxonomy
Cells of strain 63MJ-2T and Siphonobacter aquaeclarae KACC 
18773T were grown on R2A agar for 1 day at 28°C to the 
exponential phase (Sasser, 1990). Fatty acid methyl esters 
were prepared from these strains, analyzed according to the 
standard protocol of MIDI (Sherlock Microbial Identification 
System, version 5.0), and identified using the TSBA 50 da-
tabase of the Microbial Identification System.
  Polar lipids were extracted and separated by two-dimen-
sional silica-gel thin-layer chromatography (TLC) of the cell 
extract, as described by Tindall (1990a and 1990b). Isoprenoid 
quinones were analyzed by HPLC as described by Groth et 
al. (1996). Menaquinones and phospholipids were extracted 
and purified according to the protocol of Minnikin et al. 
(1984). After the two-dimensional TLC, the following reagents 
were sprayed for the detection of polar lipids (Collins et al., 
1980): ninhydrin for free amino groups, molybdenum blue 
for phosphorus-containing lipids, α-naphthol for sugars and 
Dragendorff’s solution for quaternary nitrogen.

Results and Discussion

Phylogenetic characteristics
The 16S rRNA gene sequence analysis revealed that strain 
63MJ-2T shared the highest similarity with Siphonobacter 
aquaeclarae P2T (96.1%) and had low sequence similarities 
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Table 1. Phenotypic comparison between strain 63MJ-2T and Siphono-
bacter aquaeclarae KACC 18773T

Strains: 1, 63MJ-2T; 2, Siphonobacter aquaeclarae KACC 18773T. +, pos-
itive; -, negative. Both strains are positive for asculin hydrolysis, β-galac-
tosidase (PNPG), and assimilation of D-glucose, L-arabinose, D-man-
nose, N-acetyl-glucosamine, D-maltose, and potassium gluconate (API 
20NE), acid production of L-arabinose, D-xylose, methyl β-D-xylopyrano-
side, D-galactose, D-glucose, D-fructose, D-mannose, methyl α-D-man-
nopyranoside, methyl α-D-glucopyranoside, N-acetyl-glucosamine, amyg-
dalin, aesculin, salicin, D-cellobiose, D-maltose, D-lactose, D-melibiose, 
D-sucrose, D-trehalose, inulin, D-melezitose, D-raffinose, starch, gentio-
biose, and D-turanose (API 50CH), but negative for nitrate reduction, in-
dole production, glucose fermentation, arginine dihydrolase, gelatin hy-
drolysis and assimilation of D-mannitol, capric acid, adipic acid, malic 
acid, trisodium citrate, and phenylacetic acid (API 20NE), acid produc-
tion of glycerol, erythritol, D-ribose, D-adonitol, L-sorbose, dulcitol, ino-
sitol, D-mannitol, sorbitol, glycogen, xylitol, D-tagatose, D-fucose, D-ara-
bitol, L-arabitol, potassium gluconate, potassium 2-ketogluconate, and 
potassium 5-ketogluconate (API 50CH).

Characteristics 1 2
Isolation source Insect feces Biofilm
Anaerobic growth - +a

Temperature for growth (°C) 4–35 4–37
NaCl range for growth (%) 0–2 0–1
Urease (API 20NE) - +
Acid production from: 　 　
D-Arabinose - +
L-Xylose - +
D-Rhamnose - +
Arbutin - +
D-Lyxose - +
L-Fucose - +
DNA G+C content (mol%) 43.5 54.5a

a Data was taken from Táncsics et al. (2010).

Table 2. Cellular fatty acid composition of strain 63MJ-2T and Siphono-
bacter aquaeclarae KACC 18773T

Strains: 1, 63MJ-2T; 2, Siphonobacter aquaeclarae KACC 18773T. All data 
are from this study. All strains were grown on R2A agar at 28°C for 1 day. 
Values are percentages of total fatty acids. -, Not detected.

Fatty acids 1 2
C14:0 0.6 -
iso-C15:0 7.6 9.1
anteiso-C15:0 - 0.7
C16:1 ω5c 42.5 39.8
C16:0 2.4 3.6
iso-C15:0 3-OH 2.7 3.9
Unknown 16.582 1.3 1.6
iso-C17:0 0.7 0.7
anteiso-C17:0 - 0.5
iso-C16:0 3-OH 1.3 1.9
C16:0 3-OH 2.4 3.4
iso-C17:0 3-OH 18.7 17.2
Unknown 18.814 - 1.5
Summed feature 3a 18.0 15.0

a Summed features are groups of two or three fatty acids that cannot be separated by 
the MIDI system. Summed feature 3 comprised iso-C15:0 2-OH and/or C16:1 ω7c.

(below 86.3%) with other members of the family ‘Flexibac-
teraceae’ in the phylum Bacteroidetes. Phylogenetic analy-
sis based on the neighbor-joining tree revealed that strain 
63MJ-2T formed a clade with S. aquaeclarae P2T, which was 
also supported by the maximum-parsimony and maximum- 
likelihood trees (Supplementary data Figs. S2 and S3). The 
DNA G+C content of strain 63MJ-2T was 43.5 mol%.

Morphological, physiological, and biochemical character-
istics
Following culture on R2A agar for 1 day at 28°C, strain 63MJ- 
2T formed light yellow, convex, regular, round (0.65–0.85 mm 
in diameter) colonies. The cells were strictly aerobic, Gram- 
negative, non-motile rods with 0.6–1.0 μm width, and 4.5–6.1 
μm length. The temperature, pH, and NaCl ranges for growth 
were 4–35°C (optimum, 25–30°C), pH 5.0–9.0 (optimum, 
6.0–7.0), and 0–2.0% (optimum, 1.0–2.0) (w/v) NaCl, respec-
tively. Cells were positive for catalase activity and negative 
for oxidase activity. Other phenotypic characteristics distin-
guishing strain 63MJ-2T from Siphonobacter aquaeclarae 
KACC 18773T are shown in Table 1.

Chemotaxonomy
The major fatty acids of strain 63MJ-2T were C16:1 ω5c (42.5%), 
iso-C17:0 3-OH (18.7%), and summed feature 3 (iso-C15:0 2- 
OH and/or C16:1 ω7c, 18.0%). The fatty acid profile of strain 
63MJ-2T was similar to that of S. aquaeclarae KACC 18773T. 

The complete fatty acid profile is provided in Table 2. Polar 
lipids of strain 63MJ-2T were phosphatidylethanolamine (PE), 
six unknown aminolipids (AL), and five unknown lipids (L) 
(Supplementary data Fig. S1). Consistent with data from S. 
aquaeclarae P2T, the predominant isoprenoid quinone and 
polar lipid of strain 63MJ-2T were MK-7 and phosphatidy-
lethanolamine, respectively.

Taxonomic conclusion
In the phylogenetic trees, strain 63MJ-2T was clustered with 
Siphonobacter aquaeclarae P2T. In addition, the chemotaxo-
nomic data, such as the polar lipid and fatty acid profiles and 
the major isoprenoid quinone, of strain 63MJ-2T were highly 
similar to those of S. aquaeclarae P2T. These results sup-
port the hypothesis that strain 63MJ-2T is a representative of 
a novel taxon within the genus Siphonobacter. Moreover, 
63MJ-2T can be distinguished from Siphonobacter aquaeclarae 
P2T by its low 16S rRNA gene sequence similarity, disparate 
DNA G+C content, and the several differentiating physio-
logical traits (anaerobic growth, temperature, and NaCl range 
for growth, glucose fermentation, urease activity, and acid 
production pattern of 6 carbon sources). Thus, strain 63MJ-2T 
represents a novel species in the genus Siphonobacter, for 
which the name Siphonobacter intestinalis sp. nov. is proposed.

Emended description of the genus Siphonobacter Táncsics 
et al. 2010
The description of the genus Siphonobacter is as given by 
Táncsics et al. (2010) with the following amendments. Cells 
are aerobic or facultatively anaerobic.

Description of Siphonobacter intestinalis sp. nov.
Siphonobacter intestinalis (in.tes.tin.a’lis. L. masc. adj. in-
testinalis, pertaining to the intestine)
  Cells are strictly aerobic, Gram-staining-negative, non-mo-
tile, non-spore-forming rods, 0.6–1.0 μm wide, and 4.5–6.1 
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μm long. Grows at 4–35°C (optimum, 25–30°C) and pH 
5.0–9.0 (optimum, 6.0–7.0). Tolerates up to 2% (w/v) NaCl. 
Forms light-yellow, round, convex, and regular colonies (0.65– 
0.85 mm in diameter) on R2A medium. Positive for catalase 
and negative for oxidase. Hydrolyzes DNA and Tween 80, 
but does not hydrolyze casein, chitin, CM-cellulose, hypo-
xanthine, starch, tyrosine, and xanthine. Positive for asculin 
hydrolysis, β-galactosidase (PNPG), and assimilation of D- 
glucose, L-arabinose, D-mannose, N-acetyl-glucosamine, D- 
maltose, and potassium gluconate but negative for glucose 
fermentation, indole production, arginine dihydrolase, urea 
and gelatin hydrolysis, and assimilation of D-mannitol, cap-
ric acid, adipic acid, malic acid, trisodium citrate, and phe-
nylacetic acid (API 20NE).
  In the API 50CH system, produces acids from L-arabinose, 
D-xylose, methyl β-D-xylopyranoside, D-galactose, D-glu-
cose, D-fructose, D-mannose, methyl α-D-mannopyranoside, 
methyl α-D-glucopyranoside, N-acetyl-glucosamine, amyg-
dalin, aesculin, salicin, D-cellobiose, D-maltose, D-lactose, 
D-melibiose, D-sucrose, D-trehalose, inulin, D-melezitose, 
D-raffinose, starch, gentiobiose, and D-turanose, but not 
from glycerol, erythritol, D-arabinose, D-ribose, L-xylose, D- 
adonitol, L-sorbose, D-rhamnose, dulcitol, inositol, D-man-
nitol, sorbitol, arbutin, glycogen, xylitol, D-lyxose, D-taga-
tose, D-fucose, L-fucose, D-arabitol, L-arabitol, potassium 
gluconate, potassium 2-ketogluconate, and potassium 5- 
ketogluconate. Positive activities (in API ZYM system) for 
alkaline phosphatase, esterase (C4), esterase lipase (C8), leu-
cine arylamidase, valine arylamidase, cystine arylamidase, 
trypsin, α-chymotrypsin, acid phosphatase, naphthol-AS-BI- 
phosphohydrolase, α-galactosidase, β-galactosidase, α-glu-
cosidase, β-glucosidase, N-acetyl-β-glucosaminidase, α-man-
nosidase, and α-fucosidase, but negative activities for lipase 
(C14) and β-glucuronidase.
  The major isoprenoid quinone is menaquinone MK-7. 
Polar lipids of strain 63MJ-2T are phosphatidylethanolamine, 
six unknown aminolipids, and five unknown lipids (L). The 
predominant fatty acids are C16:1 ω5c (42.5%), iso-C17:0 3-OH 
(18.7%), and summed feature 3 (iso-C15:0 2-OH and/or C16:1 
ω7c, 18.0%). The DNA G+C content of the type strain is 43.5 
mol%. The type strain, 63MJ-2T (=KACC 18663T =NBRC 
111883T), was isolated from the feces of Pseudorhynchus 
japonicus.

Acknowledgements

We would like to thank professor Bernhard Schink for chec-
king the species epithet for correctness. This study was car-
ried out with the support of “Research Program for Agri-
cultural Science & Technology Development (Project No. 
PJ01003501)” from the National Institute of Agricultural 

Sciences, Rural Development Administration, Republic of 
Korea.

References

Ahn, J.H., Kim, B.C., Kim, B.Y., Kim, S.J., Song, J., Kwon, S.W., and 
Weon, H.Y. 2014. Paenibacillus cucumis sp. nov. isolated from 
greenhouse soil. J. Microbiol. 52, 460–464.

Collins, M.D., Goodfellow, M., and Minnikin, D.E. 1980. Fatty acid, 
isoprenoid quinone and polar lipid composition in the classi-
fication of curtobacterium and related taxa. J. Gen. Microbiol. 
118, 29–37.

Dillon, R.J. and Dillon, V.M. 2004. The gut bacteria of insects: non-
pathogenic interactions. Annu. Rev. Entomol. 49, 71–92.

Gonzalez, J.M. and Saiz-Jimenez, C. 2002. A fluorimetric method 
for the estimation of G+C mol% content in microorganisms by 
thermal denaturation temperature. Environ. Microbiol. 4, 770– 
773.

Groth, I., Schumann, P., Weiss, N., Martin, K., and Rainey, F.A. 
1996. Agrococcus jenensis gen. nov., sp. nov., a new genus of ac-
tinomycetes with diaminobutyric acid in the cell wall. Int. J. 
Syst. Bacteriol. 46, 234–239.

Kim, O.S., Cho, Y.J., Lee, K., Yoon, S.H., Kim, M., Na, H., Park, S.C., 
Jeon, Y.S., Lee, J.H., Yi, H., et al. 2012. Introducing EzTaxon-e: 
a prokaryotic 16S rRNA gene sequence database with phylo-
types that represent uncultured species. Int. J. Syst. Evol. Micro-
biol. 62, 716–721.

Minnikin, D.E., O’Donnell, A.G., Goodfellow, M., Alderson, G., 
Athalye, M., Schaal, A., and Parlett, J.H. 1984. An integrated pro-
cedure for the extraction of bacterial isoprenoid quinones and 
polar lipids. J. Microbiol. Methods 2, 233–241.

Pruesse, E., Peplies, J., and Glöckner, F.O. 2012. SINA: accurate high 
throughput multiple sequence alignment of ribosomal RNA 
genes. Bioinformatics 28, 1823–1829.

Sasser, M. 1990. Identification of bacteria by gas chromatography 
of cellular fatty acids, MIDI Technical Note 101. MIDI Inc., 
Newark, Delaware, USA.

Smibert, R.M. and Krieg, N.R. 1994. Phenotypic characterization. 
In Gerhardt, P., Murray, R.G.E., Wood, W.A., and Krieg, N.R. 
(eds.), Methods for general and molecular bacteriology, pp. 
607–654. American Society for Microbiology, Washington, D.C., 
USA.

Tamura, K., Peterson, D., Peterson, N., Stecher, G., Nei, M., and 
Kumar, S. 2011. MEGA5: molecular evolutionary genetics ana-
lysis using maximum likelihood, evolutionary distance, and maxi-
mum parsimony methods. Mol. Biol. Evol. 28, 2731–2739.

Táncsics, A., Kéki, Z., Márialigeti, K., Schumann, P., and Tóth, E.M. 
2010. Siphonobacter aquaeclarae gen. Nov., sp. Nov., a novel 
member of the family ‘Flexibacteraceae’, phylum bacteroidetes. 
Int. J. Syst. Evol. Microbiol. 60, 2567–2571.

Tindall, B.J. 1990a. A comparative study of the lipid composition 
of Halobacterium saccharovorum from various sources. Syst. 
Appl. Microbiol. 13, 128–130.

Tindall, B.J. 1990b. Lipid composition of Halobacterium lacuspro-
fundi. FEMS Microbiol. Lett. 66, 199–202.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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


