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of Goseong Deep Seawaters
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Microbial diversities in the 300 m and 500 m deep seawaters near Goseong, Gangwon Province (South Korea), were
investigated. Pyrosequencing of 16S rRNA genes of marine microbes resulted in 19,474 reads from the 300 m deep
seawaters, which consisted of Alphaproteobacteria (57.41%) and Gammaproteobacteria (38.85%), and 82,806 reads
from the 500 m deep seawaters, which consisted of Gammaproteobacteria (99.64%) mostly. Rhodobacterales
(57.31%) were dominant in the 300 m deep seawaters, but Alteromonadales (45.65%) and Oceanospirillales
(34.61%) were dominant in the 500 m deep seawaters. On the bases of operational taxonomic units and diversity
indexes (Shannon and Simpson), biodiversity of marine bacteria in the 500 m deep seawaters was shown to be

higher than that in the 300 m deep seawaters.
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E=rH(Katsuda et al., 2008). A== AT} oFA 9] ujy|
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(Joo, 2011; Kim ez al., 2012). 2=4] 350 m@] oAl 2L T2 o]
blood LDL cholesterol £=2]|& ZaA|7]1L, AL )45}
=) 37} 9ok R v = Qith(Miyamura et al., 2004; Katsuda
et al., 2008).

A=+ FEHA 9 70. S%E ZFA|BEAL Q= vtk SA Bk 2
o g2 7Y nAES ZI8HL SIATE =2 U6ty &4
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FulAEe] digt A7t SdskA JPE A Zakglet 2
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1A = ¢lth(Huber et al., 2007; Weber et al., 2010).
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(200-1000 m), bathypelagic (1000-4000 m), abyssalpelagic
(2000-6000 m), hadalpelagic (6000 m ©]4}) X|Ho 2 LES}T1
itk 4:4Jo] weh heA) REshe slepulaE 22lo) e
s}2 sjotshul FAHQl AT AT Lutsio] <3t 5
FFAARYE P =20] 4 Ach(Heidelberg et al., 2010;
Imhoff et al., 2011; McGenity et al., 2012).
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o vhete] ol JAE U 4
o] Bxslar 9l o), djiot 7rto| Y= F3E4rol|= Flavobacteria
7} @o] BEZ3} QJth(Zinger et al., 2011) $2410] 200 m o]
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Table 1. Operational taxonomic unit (OTU) analysis of marine bacteria located at the 300 m (G300) and the 500 m (G500) depth seawaters of

Goseong
Similarity Sample Reads OTU Shannon index" Simpson index”
0% G300 19,474 46 1.78+0.03 0.34+0.01
G500 82,806 46 2.16+0.02 0.16+£0.01
04% G300 19,474 71 1.86+0.04 0.34+0.01
G500 82,806 76 2.26+0.02 0.16+£0.01
97% G300 19,474 95 2.03+0.04 0.32+0.01
G500 82,806 115 2.47+0.02 0.15+0.01

*95% confidence interval

Firmicutes (9%), Actinobacter (7%) Y& 2 E3Z 3} tHKimes
et al., 2013). €5%= 819 4 1,500 myl HIFafolA=
Rhodobacteraceae, Alteromonadaceae, Halomonadaceae S-©|

2 Bu3la 919l o™ (Kim and Khang, 2012), A|A<] T2
A9 9] 424] 2,000 m ©]4}9] HZF3=o A= 10-80 MPa o]4t
9] =2 =9t A A Al3k= Colwelliaceae, Psychromonadaceae,
Moritellaceae, Vibrionaceae, Shewanellaceae 5-°] 21t} (Eloe
et al., 2011a, 2011b). 524 6,000 m oPJo]| YJx]et B4—(hydrothermal
vent) FHojl&= Epsilonproteobacteria (30%)7} thg ZA]514
Gammaproteobacteria (30%)%} v]<=8t X H]&2 ZX5}H L
w, Alphaproteobacteria®} Deltaproteobacteria= 10% ©|5}2
B3z HtH(Zinger et al., 2011).
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rRNA gene pyrosequencing B 0.2 A Slo] =2 of whE 3
oo M e ul @3k

AEE e 1447 Y= T=adad AFEsd
TAE oA st SFHTTE S Sl ATE AR
3Tk 2000 6Yo) 1A 258 28] =41 300 me} 500 m
ol Al FH=gt YA T L ollA At Qe AHAR 25
3t ZA] YA 2C)o B3ty om, 3 Z2] Ultramembrane
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it} Genomic DNA kit (Qiagen, USA)E ARE5}] Ultramembrane
filtero]| o }el s JEES] DNAE £ - FASHch s
O] QY& 16S rRNA gene®| ZZ2 £327} t}2 tagE £ VI-
V3 2] 27F2} 518R primersE ARE-5FH T 4154 300 m9)
A2l = 27Fa (5'-ATCGTACGACGAGTTTGATCMTGGCT
CAG-3)¢} 518Ra (5'-ATCGTACGACWTTACCGCGGCTG
CTGG-3"), A1&4= 500 m2] A|&o]= 27Fb (5-ACACGACTA
CGAGTTTGATCMTGGCTCAG-3")¢} 518Rb (5'-ACACGACTA
CWTTACCGCGGCTGCTGG-3")Z Z}z} ARE-51th. Polymerase
Chain Reaction (PCR) 272 10X buffer 5 pl, 10 mM dNTPs
1 pl, DNA template (100 ng) 1 pl, Tag polymerase (5 U/ul Roche,
USA) 0.25 pl, 20 pmole/ul primers (forward/reverse) 2 ul& ¥
I FH7}50 w7t HEE 245k PCR ¥H8-2 95T oA

587t pre-denature A]Z] %, denaturation (94C, 45%),
annealing (55C, 60=), extension (72°C, 60%) TA|1S 303] W=
3t 2% PCR AHE2] DNA pyrosequencing@ F7] A E
AHE o]&3t Operational Taxonomic Unit (OTU), Shannon
index, Simpson index, Taxonomic assignmentso]] gt £4-2
L5 Macrogen (%))l 4] =35ttt

3 Fu]AE-2] 16S rRNA gene F-AAE ZZ3lo] G7|AEL
pyrosequencingdt A3}, A3) 300 m A|Zo|A|= 19,474 reads
(G300), 500 m A| Zoj| A= 82,806 reads (G500)E At o|&
A}ZE DNA database (GenBank, EMB, DB])9} 8|28t Z 3}
£=24] 300 moj| A= uncultured bacteriaZ 525 FR7} 31%S
212|819 21}, 424 500 mofl A& 62%E AR S EHALE v]A|
A. ol g=4lo] 300 moflA ofi= 200 m T Zo|F o] =t
uncultured bacteria®]] 3t AHZFL = v} A= 751922
A,

441 300 me} 424 500 m= 3 reads S0l A= 49 A= 2;
o]7} 2o = B8}, sequence similarity S 7|HIO. 2 5}o]
=23t £ 9] 4>(Operational Taxonomic Unit, OTU)E W] W32
™ similarity 90%, similarity 94%, similarity 97% 2 X]7} &
obzlof wet =4 500 mek 4] 300 m&] OTU e Zpol7h =
24 Z7}3}aL Qitk(Table 1).
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H HLof|A] EAI3T 16S rDNA reads G7|A4 8-S &-835}¢] Basic
Local Alignment Search Tool (http://blast.ncbi.nlm.nih.gov/Blast.cgi)
2 245 AES AR, 424] 300 moj|\A+= Alphaproteobacteria
(57.41%)2} Gammaproteobacteria (38.85%) o] EX 3%
o, 7|} Epsilonbacteria (2.22%)2} Flavobacteria (1.51%)7}
Bzl a8t 4] 500 mol| A= GammaproteobacteriaZ}
99.64% 2 tE-E-S X[A]3}5H 2™ Alphaproteobacteria (0.30%)2}
Flavobacteria (0.04%)+= =3] 423 B3} chFig. 1). uebA 12
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439] A1} 300 m o[}l A= 4l0] Z1oJ-4Z Alphaproteobacteria
= FGZ5H 913 Gammaproteobacteria 57} Z713ct
=RE %5 3k

g Aae sgmdESel gt BxE Al 24, 4
300 mojXl= Rhodobacterales (57.31%), Alteromonadales
(17.65%), Oceanospirillales (11.70%), Aeromonadales (7.96%),
Campylobacteriales (2.22%), Flavobacteriales (1.51%), Vibrionales
(1.01%) 52 &0 2 B3xs519aL, 424 500 m o||\A= Alteromonadales
(45.65%), Oceanospirillales (34.61%), Aeromonadales (17.07%),
Chromatiales (1.36%) 52 <=2 2 B3I THFig. 1). 4 300 m
A B2 YWEE Ho|1 Q)= RhodobacteralesS} Alteromonadales
FEEZE 40% AT 20| 7k YRR, =4 500 mof| A 2 UES
Ho|iL = Alteromonadales®} Oceanospirillales ¥-3E V)&
11% R xfo|7} with. o] Exu|&9] xo]g 1esH =4
300 mo|| A= Rhodobacterales®l |Fdl= TE0] 1UEZ B
3}, =41 500 mo|| A= Alteromonadales®} Oceanospirillales
o Pt FEO| vl U2 BEstn okl ST =
At theFAS X2 HFA|Sh= Shannon index®?} Simpson
index g A E]ste] 2tz 424 300 mA| A= B 179 3
FrEE0] T2 YEE BESHL §la1, =4 500 m R Hof| A
= 185y A ESe] ¥ett HERE Bxst o
HEh

1A 9] Aol A Rhodobacterales E-(order)o] sgah= al|%F
H| Y EE0 BXE thA] A B3| B Roseovarius, Roseobacter,
Loktanella 0] 9338} UJTHALR v|A|R]). Alteromonadales
Eof| Fole= AIFu|WESLS Moritella, Pseudoalteromonas,
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Colwellia, Alteromonas, Glaciecola, Marinobacter, Agarivorans,
Shewanella 4°] 973} 1, Oceanospirillales =] 3|3sH=
S| RWEEL Oleispira, Neptunomonas, Marinomonas, Amphritea,
Alcanivorax 49| SZ3IHt}. Vibrionales Zol= Vibrio splendidus
7 - Zol Ak

23 9] Algfjol| Bt sfgn|BET thE Hittel] BELst=
S Fu|FES v W H 11489 4=4] 300 mof|A] FEaLskal §)
== Alphaproteobacteria®] Rhodobacterales B2 M| A 2] 202}
ESA99 ¥ #5439 9] E2stL §lrh(Dang et al.,
2008; Slightom and Buchan, 2009; Fu ef al., 2013). 224 Z3}|2]
4 300 m A9 gjggo] =EEHA] G Aol sHAIRE &
3 dlrelld] EA8ke Alphaproteobacteria?t 93] w& HIER
Hz5hal QIdck TL 4] 500 m X| ol A= Alphaproteobacteria
7t A8 HEEHA gthe A 22stH 4 300 me} =4
500 m A oA SFuFEL] A4 AL IA GE A=
A=

AR 9 g W= g EY BE2HTE SF
sto] BUEH & 4ttt v WA Z0k(Deepwater Horizon)
ol A 20101 =0 BA] AF FEARTT WIS of A3l 1,000 m
AGelA AAsks YBEY HEHIE ZARE AT,
Oceanospirillales =2] E-3ZH|-&0o] Hi 5%A 90% =2 A =
7Vt th(Hazen et al., 2010). 12|22 Gammaproteobacteria
9] Oceanospirillales 22 A ajjo| A 4G9 28 ekl aS &2
dske o] ottt E 4= Qltk. 1449 43l 500 mojlA|
= Oceanospirillales 20| 3|5l n|AYE0| th Bxsl= A
© 2 Hopa o] JH 9 4ol ee3lEd 22 f7]1EHL
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Fig. 1. Comparison of taxonomic assignments of marine bacteria located at the 300 m (G300) and the 500 m (G500) depth of Goseong seawaters.



A go] ERL 7Hs Aol & A Lk

)
AL Ll B %oHOﬂH 2241 300 m@} 500 me] HF<rof A4
Sl YR REE AT AsiuldEE 165 1RNA
genes pyrosequencing H“”QE 431 A3} 300 m S5 A=
A 92 19,474 readso)\A] Alphaproteobacteria®} Gammaproteobacteria
7} 2}2} 57.41% 9} 38.85% 2] B3 H]2-S Btk A8 500 me] A]
FolA P2 82,806 readsol| A= Gammaproteobacteria?} 99.64% 2
EE-S 2}A515EE 4241 300 moj| A= Rhodobacterales (57.31%)
7} 431911, 4] 500 moj| A= Alteromonadales (45.65%)
2} Oceanospirillales (34.61%)7}-$-5}3L}. Operational Taxonomic
Units®} diversity indexes (Shannon¥} Simpson)E 7|&2.2 &
o] U FES] P2 =4 500 mA]Ho] =4 300 mA|H
B} o 24 Uebgth

2Ate) o

ATE ARG RETAEEANTHEAAT) A7/ LA
‘?3«1 A7vIA ol 3 +HHAFUT sfFHTTE e

2 G AIHFATY HPABS ATAHANN AF
stz
kL

Dang, H., Li, T., Chen, M., and Huang, G. 2008. Cross-ocean distribution
of Rhodobacterales bacteria as primary surface colonizers in
temperate coastal marine waters. Appl. Environ. Microbiol.74, 52—
60.

Eloe, E.A., Fadrosh, D.W., Novotny, M., Zeigler Allen, L., Kim, M.,
Lombardo, M.J., Yee-Greenbaum, J., Yooseph, S., Allen, E.E.,
Lasken, R., and et al. 2011a. Going deeper: metagenome of a
hadopelagic microbial community. PLoS One 6, €20388.

Eloe, E.A., Malfatti, F., Gutierrez, J., Hardy, K., Schmidt, W.E., Pogliano,
K., Pogliano, J., Azam, F., and Bartlett, D.H. 2011b. Isolation and
characterization of a psychropiezophilic alphaproteobacterium.
Appl. Environ. Microbiol. 77, 8145-8153.

Fu, Y., Keats, K.F.,, Rivkin, R.B., and Lang, A.S. 2013. Water mass and
depth determine the distribution and diversity of Rhodobacterales
in an Arctic marine system. FEMS Microbiol. Ecol. 84, 564-576.

Hazen, T.C., Dubinsky, E.A., DeSantis, T.Z., Andersen, G.L., Piceno,
Y.M.,, Singh, N., Jansson, J.K., Probst, A., Borglin, S.E., Fortney,
J.L., and et al. 2010. Deep-sea oil plume enriches indigenous
oil-degrading bacteria. Science 330, 204-208.

Heidelberg, K.B., Gilbert, J.A., and Joint, I. 2010. Marine genomics: at

34 AFSTY v E 285

the interface of marine microbial ecology and biodiversity. Microb.
Biotechnol. 3, 531-543.

Huber, J.A., Mark Welch, D.B., Momison, H.G., Huse, S.M., Neal, P.R.,
Butterfield, D.A., and Sogin, M.L. 2007. Microbial population
structures in the deep marine biosphere. Science 318, 97-100.

Imbhoff, J.E., Labes, A., and Wiese, J. 2011. Bio-mining the microbial
treasures of the ocean: new natural products. Biotechnol. Adv. 29,
468-482.

Joo, D.-S. 2011. Changes in quality of salted and dried brown-croaker
product prepared with deep seawater salt. J. Kor. Soc. Food Sci.
Nutr.40, 235-244.

Katsuda, S., Yasukawa, T., Nakagawa, K., Miyake, M., Yamasaki, M.,
Katahira, K., Mohri, M., Shimizu, T., and Hazama, A. 2008.
Deep-sea water improves cardiovascular hemodynamics in
Kurosawa and Kusanagi-Hypercholesterolemic (KHC) rabbits.
Biol. Pharm. Bull. 31, 38-44.

Kim, M.-K. and Khang, Y. 2012. Marine prokaryotic diversity of the deep
sea waters at the depth of 1500 m off the coast of the Ulleung island
in the East Sea (Korea). Kor. J. Microbiol. 48, 328-331.

Kim, J.-H., Kim, G.T., Park, S.-H., Oh, W.-Y., and Kim, H.-J. 2012. A
feasibility study on thermal energy resource in deep ocean water. J.
Kor. Soc. Marine Environ. Eng. 15, 9-18.

Kimes, N.E., Callaghan, A.V., Aktas, D.F., Smith, W.L., Sunner, J.,
Golding, B., Drozdowska, M., Hazen, T.C., Suflita, J.M., and Monis,
P.J. 2013. Metagenomic analysis and metabolite profiling of
deep-sea sediments from the Gulf of Mexico following the
Deepwater Horizon oil spill. Front Microbiol. 4, 50.

McGenity, T.J., Folwell, B.D., McKew, B.A., and Sanni, G.O. 2012.
Marine crude-oil biodegradation: a central role for interspecies
interactions. Aquat. Biosyst. 8, 10-18.

Miyamura, M., Yoshioka, S., Hamada, A., Takuma, D., Yokota, J.,
Kusunose, M., Kyotani, S., Kawakita, H., Odani, K., Tsutsui, Y., and
et al. 2004. Difference between deep seawater and surface seawater
in the preventive effect of atherosclerosis. Biol. Pharm. Bull. 27,
1784-1787.

Rusch, D.B., Halpem, A.L., Sutton, G., Heidelberg, K.B., Williamson,
S., Yooseph, S., Wu, D., Eisen, J.A., Hoffman, J.M., Remington, K.,
and et al. 2007. The sorcerer I global ocean sampling expedition:
Northwest atlantic through eastern tropical pacific. PLoS Biol. 5,
e77.

Slightom, R.N. and Buchan, A. 2009. Surface colonization by marine
Roseobacters: Integrating genotype and phenotype. Appl. Environ.
Microbiol. 75, 6027-6037.

Weber, M., Teeling, H., Huang, S., Waldmann, J., Kassabgy, M., Fuchs,
B.M,, Klindworth, A., Klockow, C., Wichels, A., Gerdts, G., and et
al. 2010. Practical application of self-organizing maps to interrelate
biodiversity and functional data in NGS-based metagenomics.
ISME J. 5,918-928.

Zinger, L., Amaral-Zettler, L.A., Fuhrman, J.A., Homer-Devine, M.C.,
Huse, S.M., Welch, D.B., Martiny, J.B., Sogin, M., Boetius, A., and
Ramette, A. 2011. Global patterns of bacterial beta-diversity in
seafloor and seawater ecosystems. PLoS One 6, €24570.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


