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Production Properties on Extracellular Protease
from Chryseobacterium Novel Strain JK1
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A novel Chryseobacterium sp. JK1 strain producing extracellular protease had been isolated from soil. The largest
clear zones were observed on nutrient agar plates supplemented with 1% skim milk at 30-35°C along with the growth
of Chryseobacterium sp. JK1. The cell growth of JK1 strain was maximal at 24 h and maximum protease activity
was reached up to 560 unit/ml at the stationary phase in liquid culture. In the presence of maltose, glucose or
mannitol in Nutrient broth, cells grew well, but protease were produced poody with lower production yields of
64-77% than in NB broth only. Similady, the addition of skim milk, beef extract, yeast extract, malt extract or
tryptone showed good growth and poor enzyme production. On the contrary, the addition of (NH4);HPO4 or
(NH,4):SO4 gave poor growth and good enzyme production of 121-146%.
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o2 kst FES W 9irk(Lee ef al.,, 1993). Y& T4
£ I3HH Q1 Aol ARS8 A= f71-8w ) EA) shollAl
T A4 BolAdT gl EAI7F gl ohFe 4o o]
AAsich gild Bejase 55 2 AE, A, 58], a5,
Hpo|H A 5 Thegt g EolA BAtER, SET AERRE
g 4= AYA 2. & S5 ol Faol Aol L
o n & /o L7t Eol ARSEE I YIth(Rao e al., 1998).
1960‘—‘11:]] Zo]| Bacillus £50] AJAVsH= O] A thalE Ba)
27 EAE & BE 72 A2 AA|, 9571, 2
Lk #7@ ol Qo] Tuld Ealj a0 Bt /-84 wiZel &4
o] £, Y E AL Z= 2L nAE 5 Ao B2 =8
& 7] &9 YrHCowan, 1983; Godfrey and West, 1996; Rao et
al., 1998). Bacillus < ©]9)o| %= Brevibacterium (Rattray et al.,
1995), Chryseobacterium (Wang et al., 2008; Bach et al.,
2011), Kocuria (Hinrichsen et al., 1994), Micrococcus (Hinrichsen
et al., 1994; Fernsndez et al., 1996; Cha et al., 2007b),
Pseudoalteromonas (Cha et al., 2007a), Pseudomonas (Fukushima
et al., 1989), Pseudoxanthomonas (Cho et al., 2010), Serratia

(Kwon et al., 1993; Bach et al., 2011), Streptomyces (Henderson



et al., 1987), Vibrio (Hinrichsen et al., 1994; Denkin and Nelson,
1999) 4:0] Al FER S E TR HalEde] Aito] HaEei)
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QTE AIIH R o] SHE Bl Bofaee] A2e TR
7Fs3E BHIsH| el AFAl 2.2 B2 Chryseobacterium
p. TK19] A&} 31 AR Ae] Tt 22 wjx] 2742 54, o]
B4} of| 220l Z2 9] AR SHerlol Ta) AL

E AFof| AME-E Chryseobacterium sp. JK1 dF+= EFO
2RE YA EA S}E B aaE BH|oke 83 eSS
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i =tk 4 B9 F K1 F5 S g 718 b
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Fig. 1. Protease activity of strain JK1. The cell makes clear zone on
Nutrient agar supplemented of 1% skim milk after incubation at 30°C
for 72 h (A) and protease activities are shown by different culture
temperatures as filled circles (-e-) at 25°C; open circle (-o-) at 30C;
reversed triangle (-V-) at 35C; triangle (-A-) at 37°C.

Chryseobacterium <3 JK12] A2 9] h A B3 g 4 PAEA 49

oX,

A3 e AE AT = STH(Fig. 1). o] 752 A3t 54
A3t Chryseobacterium 90 &3h= AFTAFLE 574 =t}
(=& ZH|=; GenBank accession number: HM625714). g4 uj
Aol A i o) mhE E a0 kS ARG At nj B E Y
5ol et 25-35C oA 2 A4EHS BoFglon,
30C oA 47 HIFA] 7HY 22 BAS HolF3lem, 59 o]
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Fig. 2. Growth (e) and extracellular protease activity (o) of

Chryseobacterium sp. JK1. Cells were grown in NB medium at

30°C. Standard deviation from the mean of three independent
assays are indicated by error bars.
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Table 1. Effect of carbon sources on the cell growth and protease activity of JK1

Carbon source Cell growth (ODgoonm)” Protease (U/ml) Protease Production (U/ml)/(ODgoonm) ~ Caseinolytic activity (%)
NB 2.16+0.02 493.44+16.82 228.12+7.79 100.00
Maltose 3.81+0.20 556.56+9.30 146.08+2.44 64.01
Glucose 2.80+0.03 489.11+7.44 174.41+2.66 76.45
Mannitol 3.24+0.06 573.00+16.73 176.71£5.16 77.46

* For nutrient studies cells were grown in NB medium supplemented with 1% indicated chemicals at 30°C for 24 h with shaking 150 rpm. Values are means

+SD for three independent experiments.

® Percent caseinolytic activity in each medium expressed in relation to the activity in Nutrient broth medium as 100%.

Table 2. Effect of nitrogen sources on the cell growth and caseinolytic activity of JK1

Nitrogen source Cell growth (ODgoonm)” Protease (U/ml) Protease Production (U/ml)/(ODgoonm) ~ Caseinolytic activity (%)b
None 2.244+0.06 531.66+22.12 237.78+9.88 100.00
Skim milk 4.30+0.12 691.56+14.43 160.64+3.36 67.56
Beef extract 3.124+0.08 677.00+£27.80 216.86+8.91 91.20
Yeast extract 3.64+0.11 454.78+5.95 124.88+1.63 52.52
Malt extract 4.59+0.06 676.55+22.16 147.36+4.83 61.97
Tryptone 2.69+0.06 460.11+15.93 171.14+5.92 71.97
KNO3 1.92+0.07 454.56+18.75 236.42+9.77 99.43
(NH4),HPO4 1.40+0.02 404.44+10.09 288.89+7.21 121.49
(NH4)2S04 1.36+0.02 472.22+10.84 346.43£7.97 145.69

* Cells were grown in Nutrient broth supplemented with 0.5% indicated chemicals at 30°C for 24 h with shaking 150 rpm. Values are means+SD for three

independent experiments.

® Percent caseinolytic activity in each medium expressed in relation to the activity in Nutrient broth as 100%.

Al&kste] 27191 22417k ol A /o] 564 unit/ml= 2319
AAEE UEFH SR, 24A)7F o] R E = G/ o] Avts]
St 7120 F 272 2 B 1Y Pseudoxanthomonas & WD12
(Cho et al., 2010)2} Micrococcus 4 HI19 (Cha et al., 2007b)
2:0] ZBAL 242t 656 uniy/ml, 480 uniymlo] ek 12T
A2 O 2 B 1% Pseudoalteromonas < HI47-2 300 unit/m12]
& HoFUK(Cho et al., 2010). ©]59] EaRES A7t
3 AP 2LEjsh JK1 o] AAkss Ao ol 455 Bt
2 L7904 3.8819] &2 S HAFTh 2 Hof &
3t C. indologenes A22 525 €] keratin E-3]|4] thill 2] E3)
B0 Wt 7, 22A17 o]l 2| 7] o] =Este] JK1 o5}
AEL FARRE S Bl vH, 842 vk 454170
el tha &4 BAME Itk Bach er al., 2011). C. aquaticum
strain PUPC19] 70| = A-8-2 @ Alatg] oL, X 18402 wloF
DA FIE B3 (Pragash er al., 2009), C. taeanense
TKU001+= ¥ 3Uate]| o] &4 gk Hof ¢ ch(Wang
et al., 2008). | 57t9] Hued gh2 a8y S Aol,
iR 2 Fofl wet A2 ez Blasty] EAR i REo] of
T 710 A FA7]00 H S vetio] A7 A7l o
2 g Baj e A SV A o

AMZe] Eu] dld Helj g P o2 HE ndE ¢
Foll 23 42 5t (Gupta et al., 2002), HjA|of] F7F2Q1
FEE F7he nEY s aagdd] IFS nXT
g A gick webA w2 o] 2484870l wet Chryseobacterium

sp. JK19] & & a2 AAibo]| mX = G HESIY T &2
Aol gk Gl Fafj g AJ4ke] FEFE 2] Y15l NB HY
Aol E7}A¢] eSAQ O 2 glucose, maltose, mannitolS 22}
1% 2 H7}etal, ALUQ 7Z-2oll= NB Hj 2] 0.5% 2] £714
9] 4O 2 tryptone, KNOs, (NH,),HPO,, (NH),SOs, beef
extract, yeast extract, skim milk, malt extractS Z7}5F] 30C
oA 24 A7 e & o] A B4 S ST £
2 Kl 79 AT FollA] 2509 SadihS o856ty
maltose, glucose, mannitolTh-& AMESIFTE o5 SHAUS 3
745E o 25 8o Fretglen, 340 B2 glucose=
SAF3HH 2 1, maltose@} mannitol H713t A= =8 FAS
B {th(Table 1). Z22|v} F59] B Tz el i 4 0] YAk
2 NB @ERt} 64-77% 2] F2 AR HoFQ]t). Yersinia
ruckeri®] 7390 = GO M7t & AZAPSS Hola W2
B4 GRS HojE Aol JARIE o, o]2{3t o
712 Dl B a4 0] AYAto] ZhAshe o] 3F A (catabolite
repression) 7|22 th2 o] 2] 5ol A B 15 1t} (Secades and
Guijarro, 1999). SFX|9}F Micrococcus sp. HI199)| A= ©o] A7}
7} A& & 9 FA E9kem, mannitol 2] = 23]
22 BAYNATIE Hojzo] 20l e T2 ATHE 1ol
291tH(Cha et al., 2009).
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Yo A7IHES AS 67-91%2 HojZ b, 27| d29E9 7
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FtHCha et al., 2009).

22 2704 7|20 BuE guld BaasRtt 2
BE AT, 2L %o FRERT BE AZlo] EATHE
1 Chryseobacterium sp. JK19] 2= o}&|7k2] R E]|A] ¢
AE v BB fEg AR, o g AdF o] 87k
el aao] BT Azl 2 B = gl reRsas
S $HAE 22 ol A7l Waw Aoz Azkar.
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sp. JK1-& Eofo g2 HE HEEich JK1 #-F+= 30-35T oA
skim milkE 7}t DAY RGN 7P & TR Bl
AR ol A JKT #7=9] M| ZAYK-Z 244 710] ZTho] L, Al
3Z9] el Bl & 4 0] HehE g2 HA]71Q1 2247kl 560 unit/ml
of] =35} tt Nutrient B %] o] maltose &-2 glucose, mannitol
2 H7FSPE %ol FAEAAT, T B EL A 64-
77% %2 A Z38}4 ). Skim milk Z-& beef extract, yeast extract,
malt extract, tryptone®] 7= F4E F&T} Sol& APt
< 22l ¥, (NH,),HPO, 4= (NH,),S0,9] H7M= A =3t AY
S} 121-146% 9] 3FAFE AAPARE B 9t}
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research grant of the Chungbuk National University in 2010).

I
rok

=

Bach, E., Darvit, D.J., Conéa, A.P.F.,, and Brandelli, A. 2011. Production
and properties of keratinolytic protease from three novel
Gram-negative feather-degrading bacteria isolated from Brazilian
soils. Biodegrad. 22, 1191-1201.

Cha, L-T., Lim, H.-J., and Roh, D.-H. 2007a. Isolation of Pseudoalteromonas
sp. HJ47 from deep sea water of East Sea and characterization of its
extracellular protease. Kor. J. Life Sci. 17, 272-278.

Cha, L-T., Oh, Y.-S., and Roh, D.-H. 2007b. Isolation and
characterization of Micrococcus sp. HJ-19 secreting extracellular
protease. Kor. J. Microbiol. 43, 222-226.

Cha, L.-T., Oh, Y.-S., Cho, W.-D., Lim, C.-S., Lee, J.-K., Lee, O.-S., and
Roh, D.-H. 2009. Production condition and characterization of
extracellular protease from Micrococcus sp. HI-19. Kor. J. Microbiol.

Chryseobacterium < JK12] M| Z 9] thil A B3l § 4 AALE

oX,

51

45, 69-73.

Cho, W.-D., Lee, J.-K., Lim, C.-S., Park, A.-R., Oh, Y.-S., and Roh, D.-H.
2010. Isolation of Pseudoxanthomonas sp. WD12 and WD32
producing extracellular protease Kor. J. Microbiol. 46, 63—69.

Cowan, D. 1983. Industrial applications: Proteins. pp. 353-374, In
Godfrey, T. and West, S. (ed.), Industrial enzymology- The application
of enzymes in industry. The Nature Press, New York, N.Y., USA.

Denkin, S.M. and Nelson, D.R. 1999. Induction of protease activity in
Vibrio anguillarum by gastrointerstinal mucus. Appl. Environ.
Microbiol. 65, 3555-3560.

Femsndez, J., Mohedano, A.F., Polanco, M.J., Medina, M., and Nunez,
M. 1996. Purification and characterization of an extracellular
cysteine proteinase produced by Micrococcus sp. INIA 528. J. Appl.
Microbiol. 81, 27-34.

Fukushima, J., Yamamoto, S., Morihara, K., Atsumi, Y., Takeuchi, H.,
Kawamoto, S., and Okuda, K. 1989. Structural gene and complete
amino acid sequence of Pseudomonas aeruginosa IFO 3455 elastase.
J. Bacteriol. 171, 1698-1704.

Godfrey, T. and West, S. 1996. Industrial enzymology. 2nd ed. Macmillan
Publisher Inc., New York, N.Y., USA.

Gupta, R., Beg, Q., Khan, S., and Chauhan, B. 2002. An overview on
fermentation, downstream processing and properties of microbial
alkaline proteases. Appl. Microbiol. Biotechnol. 60, 381-395.

Henderson, G., Krygsman, P., Liu, C.J., Davey, C.C., and Malek, L.T.
1987. Characterization and structure of genes for proteases A and B.
from Streptomyces griseus. J. Bacteriol. 169, 3778-3784.

Hinrichsen, L.L., Montel, M.C., and Talon, R. 1994. Proteolytic and
lipolytic activities of Micrococcus roseus (65), Halomonas elongata
(16) and Vibrio sp. (168) isolated form Danish bacon curing brines.
Int. J. Food. Microbiol. 22, 115-126.

Kwon, Y.-T., Lee, H.-H., and Rho, H.-M. 1993. Cloning, expression and
sequencing of the minor protease encoding gene from Serratia
marcescens ATCC 21074. Gene 125, 75-80.

Lee, K.H., Lee, P.M., Siaw, Y.S., and Morihara, K. 1993. Kinetics of
aspartame precursor synthesis catalyzed by Pseudomonas
aeruginosa elastase. J. Chem. Technol. Biotechnol. 56, 375-381.

Ok, M., Kim, M.-S., Seo, W.-S., Cha, J.-Y., and Cho, Y.-S. 2000.
Characterization of extracellular protease of Bacillus sp. WRD-1
isolated from soil. Kor. J. Appl. Microbiol. Biotechnol. 28,329-333.

Pragash, G., Narayanan, M.K.B., Naik, P.R., and Saktivel, N. 2009.
Characterization of Chryseobacterium aquaticum strain PUPC1
producing a novel antifungal protease from rice rhizosphere soil. J.
Microbiol. Biotechnol. 19, 99-107.

Rao, M.B., Tanksale, A.M., Ghatge, M.S., and Deshpande, V.V. 1998.
Molecular and biotechnological aspects of microbial proteases.
Microbiol. Mol. Biol. Rev. 62, 597-635.

Rattray, F.P., Bockelmann, W., and Fox, P.F. 1995. Purification and
characterization of an extracellular protease from Brevibacterium
linens ATCC 9174. Appl. Environ. Microbiol. 61, 3454-3456.

Secades, P. and Guijarro, J.A. 1999. Purification and characterization
of an extracellular protease from the fish pathogen Yersinia ruckeri
and effect of culture conditions on production. Appl. Environ.
Microbiol. 65,3969-3975.

‘Wang S.-L., Yang, C.H., Liang, T.-W,, and Yen, Y.-H. 2008. Optimization
of conditions for protease production by Chryseobacterium taeanense
TKUOO01. Bioresour. Technol. 99, 3700-3707.

Windle, H.J. and Kelleher, D. 1997. Identification and characterization
of a metalloprotease activity from Helicobacter pylori. Infect.
Immun. 65,3132-3137.




<<
  /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


