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A non-motile, Gram- stain-negative, yellow pigmented, rod-shaped bacterium, strain HMD3159", was isolated
from a solar saltern in Korea. The major fatty acids were iso-Cis.o (26.3%), is0-Ci7.0 30H (12.1%), is0-Cis:0
(12.0%), summed feature 3 (comprising Cis:1 ©w7¢ andfor Cig1 @6c; 11.0%) and summed feature 9 (iso-C17:1
®9c and/or 10-methyl Cis0; 10.0%). The major respiratory quinone was MK-6. The DNA G+C content
was 40.9 mol%. The phylogenetic tree based on 16S rRNA gene sequences showed that strain HMD3159"
formed a lineage within the genus Gramella and closely related to Gramella gaetbulicola (95.5% sequence
similarity), Gramella portivictoriae (94.9%), Gramella echinicola (94.6%), and Gramella marina (93.6%).
On the basis of the evidence presented in this study, strain HMD3159" represents a novel species of the
genus Gramella, for which the name Gramella jeungdoensis sp. nov., is proposed. The type strain is

HMD3159" (=KCTC 32123" =CECT 7683").
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The genus Gramella, belonging to the family Flavobacteriace,
was originally described by Nedashkovskaya et al. (2005).
Members of the genus Gramella were characterized by yellow
pigment, Na* ion requirement for growth and no flexirubin-
type pigments. The genus Gramella consisted of 4 species:
Gramella echinicola (Nedashkovskaya et al., 2005), G. marina
(Nedashkovskaya et al., 2010), G. portivictoriae (Lau et al.,
2005), and G. geatbuicola (Cho et al., 2010). The members
of the genus Gramella was isolated from the sea urchin (G.
echinicola and G. marina) and marine sediment (G. portivic-
toriae and G. geatbuicola).

In the course of a study on the microbial diversity of a solar
saltern from Jeungdo, Republic of Korea, a yellow-pigmented
colony was isolated. The isolated strain HMD3159" was in-
cubated on marine agar (MA, Difco, USA) for 3 days at 25°C.
The isolate was routinely cultured on MA at 25°C and the
culture was suspended in glycerol suspension (20%, w/v) for
storage at -80°C.

Almost-complete sequence of the 16S rRNA gene was ob-
tained for strain HMD3159", as described previously (Cho
and Giovannoni, 2003). Identification of phylogenetic neigh-
bours and calculation of pairwise 16S rRNA gene sequence
similarity were performed by using the EzTaxon server (Chun
et al., 2007). Phylogenetic and molecular evolutionary analyses
were conducted by using MEGA version 4 (Tamura et al.,
2007). Sequence comparisons showed that strain HMD3159"
was closely related to members of the genus Gramella.
Phylogenetic trees were inferred using the maximum-like-
lihood (Felsenstein, 1981), maximum-parsimony (Fitch, 1971)
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and neighbour-joining (Saitou and Nei, 1987) algorithms. The
robustness of the topologies for the maximum-likelihood and
neighbour-joining trees was evaluated by means of bootstrap
analysis (Felsenstein, 1985) based on 1,000 resamplings of the
sequences, respectively. All of the phylogenetic trees generated
in this study (Fig. 1) indicated that a solar saltern strain be-
longed to the genus Gramella. Strain HMD3159" formed a
coherent clade with G. gaetbulicola (95.5%), G. portivictoriae
(94.9%), and G. marina (93.6%) within the phylogenetically
well-resolved Gramella clade. This phylogenetic inference,
coupled with 16S rRNA gene sequence similarities of <97%
(Wayne et al, 1987) between strain HMD3159" and the other
Gramella species, suggested that the strain should be assigned
to the genus Gramella as a representative of a novel species.

Cell morphology was examined by light microscopy. Gram
staining was determined using the bioMérieux Gram Stain
kit according to the manufacturer’s instructions. Anaerobic
growth was tested on MA at 25°C by using a GasPak EZ
Anaerobic container System (BD) according to the manufac-
turer's instructions. Cellular pigments were extracted with
acetone/methanol (1:1, v/v) and their absorption spectra were
determined using a UVvisible spectrophotometer (UV 6101A;
Shimadzu). The presence of flexirubin-type pigments was in-
vestigated by using the pathochromatic shift test with a KOH
solution (Bernardet et al., 2005). Catalase and oxidase tests
were performed according to the standard methods (Macfaddin
and Macfaddin, 1980). The temperature range and optimum
for growth were assessed on MA at 4°C, 10-30°C (at 5°C inter-
vals), 37°C, 42°C, 45°C, and 50°C. The pH range for growth
was determined in 1/10 dilution marine broth (Difco), adjusted
to pH 4.0-11.0 (at intervals of 1.0 pH unit). Growth in the
presence addition of 0.5% and 1.0-16.0% (at intervals of
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Fig. 1. Neighbour-joining phylogenetic tree, based on 16S TRNA gene sequences, showing the position of strain HMD3159" in the genus
Gramella. Bootstrap percentages (>50%) from both neighbour-joining are shown. Filled and open circles indicate nodes recovered by all
three treeing methods or by two treeing methods, respectively. Bar, 0.01 substitution per nucleotide position.

1.0%) NaCl (w/v) was also tested in 1/10 strength marine
broth (1:1; salt solution). Hydrolysis of casein [3.0% skimmed
milk (Difco), v/v], crystalline cellulose (Whatman no. 1 filter
paper, 1.0%) and starch (1.0%, w/v) were tested using modi-
fied MA (marine agar 27.6 g, agar 15 g per 1,000 ml distilled
water) as the basal medium. Blood agar (Difco), MacConky
agar (Difco), and tryptic soy agar (Difco) were used for growth
and DNase test agar (Difco) was used for DNase assay. Other
biochemical tests and carbon source oxidation tests were per-
formed using API 20NE, API ZYM strips (bioMérieux, USA)
and GN2 MicroPlates (Biolog, USA), according to the manu-
facturer's instructions except that suspensions for inoculation
were prepared from bacteria grown in marine broth at 25°C
for 3 days. The DNA G+C content was determined by using
HPLC (Mesbah and Whitman, 1989). For fatty acid analysis,
strain HMD3159" and 3 references were grown on MA at 25°C
for 3 days and the fatty acid methyl esters were extracted and
prepared according to the standard protocol of the MIDI/Hewlett
Packard Microbial Identification System. Isoprenoid quinones
were isolated according to Minnikin et al. (1984) and analyzed
by HPLC as described by Collins (1985).

Morphological, cultural, physiological and biochemical
characteristics of strain HMD3159" were listed in Table 1 and

in the species description. The isolate exhibited a number of
phenotypic similarities with respect to species of the genus
Gramella, including cell morphology, yellow-colored pigments,
no flexirubin-type pigments, growth of various NaCl concen-
trations and strictly aerobic growth. However, several charac-
teristics of strain HMD3159" clearly differentiated this strain
from the type strains of Gramella species (Table 1). The fatty
acid profile of strain HMD3159" comprised iso-Ciso (26.3%),
is0-Ci70 30H (12.1%), is0-Cis0(12.0%), summed feature 3
(comprising Cis.1 w7c and/or Cis1 wbc; 11.0%), and summed
feature 9 (is0-Ci71 @9c and/or 10-methyl Cigo; 10.0%). This
fatty acid profile was similar to those (iso-Cis., is0-Cizo 30H,
is0-Ci0, and summed feature 3) of other Gramella species,
although there were differences in the proportions of some
fatty acids such as summed feature 9. Chemotaxonomic data
confirm the phylogenetic affiliation of strain HMD3159" as
a member of the genus Gramella. The major respiratory qui-
none was MK-6. The DNA G+C content of strain HMD3159"
was 40.9 mol%, a similar range reported for members of genus
Gramella (39.1-41.1 mol%). Therefore, strain HMD3159"
should be classified in the genus Gramella as a member of
novel species, for which the name Gramella jeungdonensis sp.
nov. is proposed.
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Table 1. Differential characteristics of strain HMD3159" and other phylogenetically-related members in the genus Gramella
Strains: 1, HMD3159"; 2, G. gaetbulicola RA5-111%; 3, G. echinicola KCTC 12278"; 4, G. portivictoriae KCTC 22434"; 5, G. marina KCTC
12336". Data of 1 to 5 were obtained from this study under the same experimental conditions. All the strains were grown under the same

experimental conditions. +, positive; -, negative.

Characteristics 1

Growth at 42°C +
Growth in 14% NaCl +
API ZYM
Trypsin +
a-Chymotrypsin -
B-Glucuronidase +
N-Acetyl-B-glucosaminidase +
Carbon utilization on GN2 microplate
m-Inositol +

—+

Lactulose
D-Mannitol
B-Methyl-D-glucoside
D-Psicose

L-Rhamnose
Sucrose
D-Trehalose
Turanose

Acetic acid
D-Galactonic acid lactone
D-Glucuronic acid
Itaconic acid
a-Keto butyric acid
a-Keto valeric acid
Malonic acid
D-Saccharic acid
Succinamic acid
Glucuronamide

R T T T S A I T T

L-Alaninamide
L-Alanine -
L-Aspartic acid -
L-Glutamic acid +
D,L-Carnitine +
DNA G+C content (mol%) 40.9

.
+ + +

+

o+ o+ !
Vot o+ o+ o+
+ + + '

+ 4+ + + ++ 4+
+ + + + +

+ + +
+ +
+

39.1 41.1 41.1 40.0

Description of Gramella jeungdoensis sp. nov.
Gramella jeungdoensis (jeung do nen’ sis. N.L. fem. adj. jeung-
doensis, of or belonging to jeungdo, Korea, from where the
type strain was isolated)

Cells are Gram-staining-negative, aerobic, rod shape, 0.4-0.6
pm in diameter and 0.8-1.0 um in length. Colonies on MA
are convex yellow, round and approximately 1 mm in diameter
after 3 days at 25°C. Growth occurs on MA. No growth occurs
on Blood agar, DNase test agar, MacConkey agar and TSA
agar and no hydrolysis of casein and cellulose. But no growth
occurs on starch. Growth occurs in the presence of 0.5-14%
(w/v) NaCl (optimum, 4%), at pH 6-9 (optimum, pH 7), and
at 15-42°C (optimum, 25°C). Oxidase, catalase activities, and
esculin hydrolysis activity are present, but arginine dihydro-
lase, lysine decarboxylase, ornithine decarboxylase, trypto-
phan deaminase, and L-phenylalanine deaminase activities
are absent. In the API ZYM gallery, alkaline phosphatase,
esterase (C4), esterase lipase (C8), leucine arylamidase, valine
arylamidase, cystine arylamidase, trypsin, acid phosphatase,

naphthol-AS-BI-phosphohydrolase, p-glucuronidase, a-gluco-
sidase, and N-acetyl-B-glucosaminidase activies are present.
But lipase (C14), a-chymotrypsin, a-galactosidase, B-galactosi-
dase, B-glucosidase, a-mannosidase, and o-fucosidase activi-
ties are absent. The following compounds are utilized as sole
carbon sources in GN2 MicroPlates: acetic acid, adonitol,
cis-aconitic acid, citric acid, D,L-carnitine, D,L-lactic acid,
D-galactonic acid, lactone, D-galactose, D-gluconic acid,
D-glucosaminic acid, D-glucuronic acid, D-mannose, D-meli-
biose, D-psicose, D-raffinose, D-saccharic acid, D-sorbitol,
D-trehalose, formic acid, gentiobiose, glucuronamide, glyco-
gen, glycyl-L-aspartic acid, itaconic acid, lactulose, L-alanina-
mide, L-glutamic acid, L-leucine, L-proline, L-rhamnose,
malonic acid, maltose, m-inositol, N-acetyl-D-galactosamine,
N-acetyl-D-glucosamine, p-hydroxy phenlyacetic acid, pro-
pionic acid, succinamic acid, succinic acid mono-methyl-ester,
sucrose, turanose, a-D-glucose, a-D-lactose, a-keto butyric
acid, a-keto glutaric acid, a-keto valeric acid, and B-methyl-
D-glucoside. The following carbon sources are not utilized:
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Table 2. Cellular fatty acid composition (%) of strain HMD3159" and other phylogenetically-related members in the genus Gramella
Strains:1, HMD3159"; 2, G. gaetbulicola RA5-111" ; 3, G. echinicola KCTC 12278"; 4, G. portivictoriae KCTC 22434"; 5. G. marina KCTC
12336". Data of 1 to 5 were obtained from this study under the same experimental conditions. All the strains were grown under the same
growth conditions (MA, 25°C, 3 days of incubation). Only fatty acids amounting to at least 1.0% of the total cellular fatty acids for at
least one of the strains were shown. -, less than 1.0% of the total or not detected.

Fatty acids 1 2 3 4 5
is0-Cia0 2.2 - 1.7 1.5 2.5
iso-Cis0 G 1.4 - 1.3 - -
i80-Cis: 26.3 214 17.7 19.7 18.3
anteiso-Cisy 4.4 4.0 8.0 9.1 14.2
Cis:1 o0C - - 1.3 1.2 2.8
iso-Cien H 4.6 - 4.1 2.2 3.6
is0-Ci6:0 12.0 1.5 11.9 43 7.41
Cieo 1.5 5.8 43 44 -
iso-Cis0 30H 2.4 32 1.7 2.0 1.4
Ciso 20H - 1.5 2.3 34 44
anteiso-Ci7.1 @9c¢ - - 2.6 2.7 2.9
C17;1 w6c - - - - 4.0
is0-Cis0 30H 4.1 2.6 5.0 45 6.2
Cieo 30OH - - 1.5 1.3 1.1
iso-Ci70 30H 12.1 22.2 9.7 15.9 8.3
Ci70 20H 1.27 - 33 6.4 6.2
iSO CIS:O - 3.7 - - -
Summed Feature 1* - - - 1.2 -
Summed Feature 3 11.0 16.7 154 13.0 8.3
Summed Feature 9 10.0 - 33 4.0 2.7

* Summed features represent groups of two or three fatty acids that could not be separated using the MIDI system. Summed feature 1, Cizo 30H and /or
is0-Cis.1 H; summed feature 3, Cis.1 w7c and/or Cis1 w6c; summed feature 9, iso-Ci71 @9c¢ and/or 10-methyl Cigo.

a-cyclodextrin, 2,3-butanediol, 2-aminoethanol, bromosuccinic
acid, D,L,a-glycerol phosphate, D-alanine, D-arabitol, D-cel-
lobiose, dextrin, D-fructose, D-galacturonic acid, D-glucose-
6-phosphate, D-mannitol, D-serine, glycerol, glycyl-L-glutamic
acid, hydroxy-L-proline, i-erythritol, inosine, L-alanine, L-
alanyl-glycine, L-arabinose, L-asparagine, L-aspartic acid,
L-fucose, L-histidine, L-ornithine, L-phenylalanine, L-pyro-
glutamic acid, L-serine, L-threonine, phenylethyl-amine, pu-
trescine, pyruvic acid methyl ester, quinic acid, sebacic acid,
succinic acid, thymidine, Tween 40, Tween 80, uridine, urocanic
acid, xylitol, a-hydroxybutyric acid, a-D-glucose-1-phosphate,
B-hydroxybutyric acid, y-hydroxybutyric acid, and y-amino bu-
tyric acid. The major fatty acids are iso-Cis., is0-Ci7.0 30H,
is0-Cis0, summed feature 3 (comprising Cie.1 w7c and/or Cie:
wb6c) and summed feature 9 (iso-Ci71 w9c and/or 10-methyl
Cis0). The complete fatty acid content is given in Table 2.
The DNA G+C content is 40.9 mol%.

The type strain, HMD3159" (=KCTC 32123" =CECT 7683"),
was isolated from solar saltern form Jeungdo, Jeolnam,
Republic of Korea.

The GenBank accession number for the 16S rRNA gene
sequence of strain HMD3159" is GU291860.

This research was supported by the project on survey and
excavation of Korean indigenous species of the National
Institute of Biological Resources (NIBR) under the Ministry
of Environment, Korea.

References

Bernardet, J.FE, M. Vancanneyt, O. Matte-Tailliez, L. Grisez, P.
Tailliez, C. Bizet, M. Nowakowski, B. Kerouault, and J. Swings.
2005. Polyphasic study of Chryseobacterium strains isolated from
diseased aquatic animals. Syst. Appl. Microbiol. 28, 640-660.

Cho, S., S. Chae, M. Cho, T. Kim, S. Choi, J. Han, Y. Kim, Y. Joung,
K. Joh, O.I. Nedashkovskaya, and S.B. Kim. 2011. Gramella gaet-
bulicola sp. nov., a member of the family Flavobacteriaceae isolated
from foreshore soil. Int. J. Syst. Evol. Microbiol. 61, 2654-2658.

Cho, J.C. and S.J. Giovannoni. 2003. Parvularcula bermudensis gen.
nov., sp. nov., a marine bacterium that forms a deep branch in
the alpha-Proteobacteria. Int. J. Syst. Evol. Microbiol. 53, 1031-1036.

Chun, J., JH. Lee, Y. Jung, M. Kim, S. Kim, B.K. Kim, and Y.W.
Lim. 2007. EzTaxon: a web-based tool for the identification of
prokaryotes based on 16S ribosomal RNA gene sequences. Int.
J. Syst. Evol. Microbiol. 57, 2259-2261.

Collins, M.D. 1985. 11 Analysis of isoprenoid quinones. In Methods
in Microbiology, p. 329-366. T. Bergan (ed.), Academic Press,
London, UK.

Felsenstein, J. 1981. Evolutionary trees from DNA sequences: a max-
imum likelihood approach. J. Mol. Evol. 17, 368-376.

Felsenstein, J. 1985. Confidence limits on phylogenies: An approach
using the bootstrap. Evolution 39, 783.

Fitch, WM. 1971. Toward defining the course of evolution: Minimum
change for a specific tree topology. Syst. Zool. 20, 406.

Lau, S.C.,, M.M. Tsoi, X. Li, I. Plakhotnikova, S. Dobretsov, P.K.
Wong, and PY. Qian. 2005. Gramella portivictoriae sp. nov., a
novel member of the family Flavobacteriaceae isolated from ma-
rine sediment. Int. J. Syst. Evol. Microbiol. 55, 2497-2500.

MacFaddin, J.F. 1980 Biochemical Tests for Identification of Medical
Bacteria, 2" ed. Lippincott Williams & Wilkins Co., Baltimore,
Maryland, USA.

Mesbah, M. and W.B. Whitman. 1989. Measurement of deoxyguano-



1026 Joung et al.

sine/thymidine ratios in complex mixtures by high-performance
liquid chromatography for determination of the mole percentage
guanine+cytosine of DNA. J. Chromatog. 479, 297-306.

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

Nedashkovskaya, O.1., S.B. Kim, and K.S. Bae. 2010. Gramella marina
sp. nov., isolated from the sea urchin Strongylocentrotus inter-
medius. Int. J. Syst. Evol. Microbiol. Article in press.

Nedashkovskaya, O.I., S.B. Kim, A.M. Lysenko, G.M. Frolova, V.V.
Mikhailov, K.S. Bae, D.H. Lee, and 1.S. Kim. 2005. Gramella
echinicola gen. nov., sp. nov., a novel halophilic bacterium of the

family Flavobacteriaceae isolated from the sea urchin Strongylo-
centrotus intermedius. Int. J. Syst. Evol. Microbiol. 55, 391-394.

Saitou, N. and M. Nei. 1987. The neighbor-joining method: a new
method for reconstructing phylogenetic trees. Mol. Biol. Evol. 4,
406-425.

Tamura, K., J. Dudley, M. Nei, and S. Kumar. 2007. MEGA4: Molecular
Evolutionary Genetics Analysis (MEGA) software version 4.0.
Mol. Biol. Evol. 24, 1596-1599.

Wayne, L.G., D.J. Brenner, R.R. Colwell, and O. Grimont. 1987.
International Committee on Systematic Bacteriology. Report of
the ad hoc committee on reconciliation of approaches to bacterial
systematic. Int. J. Syst. Evol. Microbiol. 37, 463-464.




<<
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


