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ABSTRACT : Gamma ray irradiation mutagenesis was employed to get variants of Pleurotus eryngii with func-
tionally enhanced and improved characteristics. Protoplasts released from P. eryngii were treated with gamma ray
radiation under 0.25-1.25 KGy. Protoplast sample that showed fatality rate of 80% at the 0.25 KGy was spreaded
on YPMGA (yeast, peptone, malt-extract, glucose, agar) and 500 mycelial colonies were randomly selected from
the medium. Of them, 100 mutant strains with mycelial morphology and growth rate that differ to control strain
were observed on PDA. The cellulase and laccase activity of 67 gamma ray-irradiated P. eryngii isolates with mor-
phological variation were investigated. Among these, S isolates were higher cellulase. In addition, the genetic vari-
ation of the mutant strains was analyzed by PCR fingerprinting.
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Sl (Pleurotus eryngiiye FEHAE, el
WA e &ate WARoFow T2 4 T, Yot
Alot, Fofazg] 7l Bl gAjo} Tt Fo] ofd] A|He] %
AR el AL QA TH(Stamets, 1993). 2Lt A=
AEolehs AER o= B, AHEAS] o] Xdstal,
ErstE W e opu|ieAh, B o] F-ehH, A
Wit gefo] ol AAFORA S TEX7F & A8
Ale]th(Rural resources development institute, 2002). 5=
gk gt} go] Fo} An7F S| Soluhal 3l

Jom, 53]

ThE Ao Hla)] FE-Fheke] wrol & FEO R 7}
A% w Eol w7t A5HoR FEWI Urk(Kang

et al., 2000; Cho et al., 2001). 199530l JEoj|x] =]
& =qEo] AEY) Aol 20109 A Aol
44.351M/T(Ministry for food, agriculture, forestry and
fisheries republic of Korea, 2011)°.2 -2z} HAIAY
el oF 25%E ApA|staL itk Zeu @RI7HA] =W
oA AEE T Qe FrEwAe] EFL PR 6o
EHE =0E FEolY ol EdFE ST FF
olx, FholN FHE FE A WFL v e A
golnt. wEtA WAl Al F7EeE ARl ek
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o A HTE STHIA EUEF ARl 93 2L
wAE sidsfor gtk 2y anl SFolv A &5
£ o83 FF sidels FAI7E 7] wiie] 2 tijte
2 EAHe] f2 S5y FEAS ol FEEL vk
T ARG By, A 226l 93 GMO =&
o] AL o] 2L FF e A% FTHeEE
Aok, v, WAL AL o3 S f8 &
T RS Aol vy destal, tige] AR
Aol 7hsehH, 58] FdAl el A WA At
S} 22 viFE E7IA S, 3 e ARl A 5
o o Wwel mla] 7 Wol7h FashA vehve

5 o8 71#] o] dthkJeong and Kim, 2010). w=}A
2 AFoX s AP ZARS Fote] e WA
=AWOIE FESLL, ol EdWolAle] S4S £t
of FelWAle] AEF RS g §F B A
o]-g-3tarA}l a3tk

TE X

2El|uAlRel AHTH 2

Age] AT FuERmA #e) BuEE 25k
ANE 57169 MAATLA Bl ALgaleT)
A8AAe] B Y& 9sle] Kim 5(2010)0] e
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AT 4 k) AL WA fst] skl
PDA(Potato Dextrose Agar) plated] Wl 4F2 A=
ArHZ Hojfjo] 200 mle] PD broth7} E1Ue Azt
Zata3ol] YW, 100 pm= ek wi st vk 142
% Aehd FAHIE 5] 3R A Vo] A (Homogenizer)
o83t 10,000 rpme 2 30% < v SFT) P}
dE FAHIE oA Bste] 244783 vl vy
FAA EEoll ARt FAAEIE 50 ml tubedll YHF
o] &3 4,000 rpm ° 2 10%7F IR sl 3435}
ATk ASAS B 40mle] 1M MgSO,Z H7lstke]
A3 AoIF3L 4,000 rpmeE 10E27F Al 94 £
stk 9FAA U=S 918t 0.5 M2 MgSO, 5 mlell
0.4 g% Glucanex" 200G (Novozyme Industry, Denmark)
9} Cellulase R-10(Yakult Honsha, Japan) 0.2 g2 #7}3}
o] $3] o], 2 Z%—Eé 0.5 mg/mle] =& 24
sto] FHISHATE AitE] §, AT HElaL #8E
HAE F7hsle] 28°CollA 80 rpmO=E 5A17HEE HHEA]
A%, W2k Aoz A8 UEe Al 1 ¥,
G4 Glass filter2 wAF AA71E A AT o 0.5 M2
sorbitolE Eo] HI|E WA 4,000 pmeE 10E7F
AREE] SHATh Tl A FEC AFAE 3]st IM9]
sorbitol2 ©]-8-3}4 4,000 rpm o2 23] AH3L, U=%
APYEA S 3|5ste] APl AHE-sHATH

m{m

Zoh WAKME 0|28 2=El2|HAIRe| S¢iH0| FEt

e AAE AT AR E A5)e LEH A 24P

A& olgste] 7t AR S ARSI S=EleH Al
A 2EE 223 dFgEA 1.5 x 10" cel/mlZ 1.5 ml
tubeo] ¥ 0.25 KGyllA 1.25 KGyZ7F4] 0.25 KGy<] 7F
Ao 7p7] 2 7wl WAMARS A, dxTte
0.0 KGy= A3ttt 1A7F 5t A& A1 &,
0.6 M2] sorbitole] F71El YPMGA #l|X]ol overlayd}te]
25°CellA 797 st vl 5, AAE FAHA] colony
£ ZAbste] diz7-o] AAEZ ¥ sk

HEAKE Z=AF BHO| ZAMNIS] HEHE S ZAL

vt WA S Abste] A E WolAE Adete] ul
Falal, FeA 54 ZAIATH WA 2AF 5, A4
H colonyZHE #%FS "o YPMGA (yeast, peptone,
agar)iiAloll  wjFatATh. o714
I5lo] single colony® 2]},
PDA iAo &A 28°ColA 7U7F w3t F, 45 B
Fe HFSIAL, FAE ASFEES AV flste] vl
5,7, 9, 1Ll @A AFES AT

malt-extract, glucose,
50070 FaelE A

HIAMM AL HO|X|e] KA M U HElY SN
ZA}

FAHS BESE WS, Y HOR Wolvt gl #

ZAVE . Auke g5 AR AL st 7t
ko] 45 PDA iAo vjEt §- agar blocks w|o]
& B, 47g, w7 1‘4%34(50‘251510-1)—3—
Sk wizlol HE ST H‘W‘/l 25 24°C,
0%= FASFEA 3047 vidstal & 715 e!f\] o}
s, =gt AASIAT oA 17°Ce
20A 90% ol o] H o= 18U ujYsled A}
AAE FAANAT. olF Tt to] dolet Jy, F
Aer8) 5 A FHA 548 AR, tix+
2 ZrEl 232 ARSI

F 100718 Aol AAAE YA, BN 54
o
Z

WAKY EAL BHO| ZFAINIS S48 AE

AHIAE BAAIZ o)Al FollA] the] Holrt A,
TFEFo] ST AY tixTel & A7t fle WolA| 67
ME Adsted cellulase®t laccase T4 A4S A3
At} Cellulase BHZAFE Miller(1959)2] W& WY
3lo], DNS(Dinitrosalicylic acid) 39 3o 2 ZA}
Skt AdkE HolAE PDA wiR|o wjFstar, Aehd
TARIE 23 He2 S0 ddste] 0.1% CMC
(carboxylmethyl cellulose)’t Z7Fe 20 m1¢] PD broth7}
Solle A Sepiad HEs] 7L7F A" wjefFst
Ak 1%2] CMC7} €910+ acetate buffer(pH 5.0)0]l
HjFe o 60 ulE H7kste] 1A1ZF St BESAIZTE. 7]
o DNS -8 (DNS 1%, phenol 0.2%, sodium sulfate
0.05%) 500 pl= A713ke] 90CollA 158-7F w3271 o
2 550 nmOlA]  spectrophotometer® FFE=E A3
At} Laccase A4S Buswell 5(1995)°] A|A|gH HW
o2 37°Col|lA 2,2¢-azino-bis (3-ethylbenzthiazoline-6-
sulfonic acid) ABTSE Atslsl= WHoZ AL
A B eI 600 ulE 0.1 M2] sodium acetate buffer
(pH 5.0) 300 ulzk 100 ule] ABTSE EFsh= wH-&9
o H7tste] Aolx 308 W33}, spectrophotometer
Z 420 plnm A THEE =AUt
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Genomic DNA £2| ¥ PCR #LXE &4

b AR AL S=ElRHA #F Tl FHE 5
Aél;q. A(])Jgro] Okﬁg].v,_ alr iL/Hoﬂ E;ﬂ_o_ Hel 257H
5 FHF AEste] genomic DNAS 2|51, PCR &2
AT 4S8 T Genomic DNAS 317]
13t 1497 PDASIA vigFet #5355 247 5 mmi z+
2} 20ml®] PD brothHliAoll &7 & 14947F &k
stal, #AIE Aelde] $41% skt 4 Adxs
TAHAIE oIFPAPHR FA PE o 58 45
(200 mM Tris-HCl, pH 8.0; 200 mM NaCl; 25mM
EDTA;0.5% SDS) 400 pl®} 1 ule] Proteinase K(20 mg/
mhE FH7kste] & 4ot o] el 2 x CTAB
buffers 400 pl F7kste]  65°CellA] 307+ WHX|8laL,
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chloroform:isoamylalcohol(24:1)2

S Rl
rpmol| A YAEE] AT FSAS AlZ-E tubedl] %7
0.7 Volume-4 isopropanols- 7}stal A-2ox 10%
R E 12,000 rpmell A 10527 YA1EE] Sted DNA
2 ZA3ATE. 70% ethanol2 DNAS A& sla, 2%
A% 3 TE bufferol]l &35t}

UFPF primer= Universal Fungal PCR Fingerprinting
A7 Kit(JK BioTech.)S 7943l #|&% protocol
o &3t 33ttt UFPF-primers ©]8-gt 7|2l
PCRYFS 2712 100 ng®] DNA 5 plell 10 x PCR buffer
(10 mM Tris-HCI(pH 8.0), 50 mM KCI, 15 mM MgCl,
0.01% gelatin) 5 ul®} UFP-primer(20 pmol) 1 pl, 2.5
mM dNTP 4 pl, HQ Taq polymerase(JK BioTech.) 0.5 ul
£ %¥°] PCR REEHE ¥E2Uth PCR fingerprinting
JK BioTech.olA FYet 2FF/F<e] primer
(UFPF2, UFPF4)E AR&sIith. PCRel <& ZZd
DNAE 1.5%2] agarose gel A 50 V Zfe = 1A17H
308 5ot A719% & T ethidium bromidecl] 243}+e]
UV lamps}ell A PCR thgAd-S 43511t}

Wil &g 5 12,000
°

\l

\l

primer=

#ot H
UBYAES 0188 WAKM SoIH0N| FLE =Y

Zrglg|WA LA zH7] o2 Agke] 7helEka)
< ATsta FAR ABES FARE A3, 0.25 KGyol
Aok 80% ool AARES YERIIAL, 0.5 KGyollA=

2

0.00KGy 0.25KGy 0.50KGy 0.10KGy

Fig. 1. Regeneration on YPMGA medium of gamma-ray
irradiated protoplasts with different intensity.

Pe 493R

Fig. 2. Cultural characteristics of gamma-ray irradiated P
eryngii isolates on PDA medium.

95

ARl F438] 718l 95% o] AAHES HA
°1, 0.75 KGy o’ A2l oA dAHl colony”t A
A=A UTHFig. 1). o] 32 B o el
Aol FAAE o] &gt WA f71= 0.25 KGy Ao
A frast HolAlg 9de F e Aoz Azt v
LEIRP WAL d8 A 9] WAMKY 171& 1.0~1.2KGy
Aol Fadt HolAE I Zloz Byd nk g
(Kim er al, 2011). WA WARS o]8-3F EAHo] &
1S fJelA e wAle] T mEt H2A 2o e Ao
2 daEy, gefst MAS oo E o A 28
Ao A7tert

2

AR ZAL Ho| ZARH] SEHY SM o TAF H
e

o=

Zru} WAL S 2ALEE Mol A S FA R 50070 Aldst
o PDA Hj#|of| vjste] Fefd 54 AR A3, diA
o7 hxgF et AR A A4S B tHFig. 2).

Pell7R, Pe369R, Pel94R ol = Ayo] wl¢- =237,
71ZdA} w9 Ao FEl 2 VERE O Pel45R HolA|
= 7% 7Pkl Aol A7+ 5oldt FEjrt Ay
Atk 2 90% o] WHolA7t tizFTo FEA,
HiFE 40 AR AR vebstth EgE wijeF 5~11
A7t o] FAMGES =AM A3}, oF 30%2] HolA el
Al HEATFTETE 10% o1/ WEA] sk slo] #zkx
A, AR wolA|e] S FARIAC] 20~30%7H] A3

E 202 UehthFig. 3). ©] F @A AHEs mt
23, Fejg oz Ho|7t fle o5 100715 Adste] 2}
AAE FA AT

SAKM A HOIMO) RPUA| B U HEHY S

Aok YA ZARE ol Fol A il vls)
A ASEEIL MED, 3 Fol Wolrt e 77
& 1000 Awste] AAAE FYAA. oF AU
Ferstel g, vel Aol 2 47, ¥ L 2As
(Fig. 4). D279l Bxele] 2809 AaA% vad
A3t oF 407ke] WolAoIA the] Zolsk A} iz
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Gamma ray irradiated Pleurotus eringii strains

Fig. 3. Growth rate of gamma-ray irradiated P eryngii
isolates.
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Fig 4. Morphological characteristics of fruiting bodies of
gamma ray-irradiated P eryngii on sawdust cultivation.
(A), morphological characteristics of fruiting bodies;
(), P eryngii wild-type (Keunneutari No. 2); (II),
similar-growth; (IIl), rapid-growth; (IV), late-growth.
(B) and (C), stipe length and weight of fruiting
bodies of gamma ray-irradiated P. eryngii isolates,
respectively.

of vl3] F7HE o= YERTh(Fig. 4B 4C). L&yt
FeH o= 2ot A ZoluA] &gkth “ERI}
SRS o= 7mp MAPAS ZARSle] &Rl
E FEATL o]He] AfelM= Zt o] A2 JH,
Ao], FA Tell wet o7l ZTFOZ UH o] FeHo=
o9~ ohekstA YERd vl ItH(Kim et al, 2011). o]& H
A FRel e Zfo|2 AztEm, g ol gk A7t
e Zlo=z A7ZbAY, gk, gjz=7ol Hlsl] o] ¢
gk HHol Ao EHEHH” °%H‘:’ Aol §14 54
25 552 % REO = AME v}

o= A7ty

WAKY EAL BHo| ZFAINIS S48 HAE

ity o g FrelR|WHA, ZelR|HA (Pleurotus osteratus),
oA (Flammulina velutipes)s}; 74 WA RS H S &
A ARAE BT 7 e 188 tde 54
BH|sl= o2 d#fA Qlth(Revankar and Lele, 2006;
Husaini ef al., 2011). & AFolX = AAZQ] g2 &4
= #lete] 2t WA A WHolA] T AHLAE FAAI
71 1007 #5 5 671 455 T2 2 Addsto] 3Rk
Z cellulase9}t laccase-4 a4 S AR HFg. 5).
Cellulase &/d%52] 7%, WHolA| &5 wz} kel =}
ol ARt I:HA]?G OE AR 24 848 Helor,
AEE 45 7 50T v &4 F7HE Kol

laccase®]

H
E
= 2 T
= N T
= 1
2
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i e Sk o

Laxcase actity in 420 am absorbarce CO
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Fig. 5. The cellulase (A) and laccase (B) activity of gamma
ray-irradiated P. eryngii isolates. Black arrowheads
indicate the cellulase(A) and laccase(B) activity of P.
eryngii wild type(Keunneutari No. 2).

A= &t 28y dF dFolAe HlwE =2
< HQ AR ZAlEY e #F 4
cellulase & laccase o] =& #F2 Eo&d &
Ao 2 A5HT E3] cellulase A0 =& #F+=
o] W=, AAA| ] AT F7HE AR UER A
F SV 98l ol§ 7Fed AR A7t Lee
(2002)2 WAMAS ZARSE At “E}EIHA(P ostreatus)
S 2RE laccase Eg0] SV #55 st {Ak
A8 AASE vF oy B Ao A = laccase S0

o:oé?.ﬁﬁmﬂ

ot ™ o o 2L ox

PCR St XI2 S40f olgh WA A Bkl
N 2ol gHN Ho| UE
Aok ARS 2A Suens 358 goR

UFPF2 primer?} UFPF4 primer(JK BIO TECH)E PCR
A A EAS AAg A3, 7R 17 FFelA
PCR T+34& YERSUTHFig. 6). 53] £ A7 ARS
St UFP primer= S=El2]HAle] Ho A Ak ¢ &
S ol8E F = Ao Al "tk 7HIY 179
&A}xﬂ” P Ao Z UGE AfolE HA 29O} DNA
FoA Hol7b BASIFTS & F AUt o= FHAH
EAS AAAE Az FA FE, FAF AR o
she A 93 FA S vlett. dvby
APIS AR “EIRZ P AL HolA| ] PCR HAF A
A A o=t E}“?‘“é o= Zpel7t gl ot ApdA| 9
A7)e} A7 Fol 4% FFrt AtElon, ojAe
fFrxe=m & X}Ol% %’12‘/]' xEFPH o =R o]t YL
g = 9l7] WEolga s th(Kim ef al., 2011). %38k 7F
VPARA S ARG ZERIHA ARG e S
ojAol| A MEL]EA SAo] thTo HIE] H& AT
et o), AEA FA9 AGEd = dlE2Teh 2o
7t 9= AoZ Bag v ltk(Lee er al, 2000). ¥
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Fig. 6. UFP-PCR profile of gamma ray-irradiated P. eryngii.
(A), UFPF-2 primer; (B), UFPF-4 primer. M: 1lkb
marker, lane 1: P eryngii wild type(Keunneutari No.
2), and lane 2-25: gamma ray-irradiated mutants.

Toll M= tlzol B3l cellulase &4 E4d0] =17, tj9]
Aozt ZAn kel S7HE WolA7F &

g HoAle FF THES S48S AT 55 BEoE
o] o]&7ksAdol o, tddt a4 4% FAA #
A 5 ol tigh AMg A7 e RloR

xg

B A= el (Pleurotus eryngii)®l| 7wt W
AMAE ZAbste] FEjA, AEld 540 3 AMER
SelWAl F5E Esh] flste] FEAT S
elglmAlolA] Eeg dFAAel 0.25-1.25 KGy2] v}
WAPAS 2P A A= YPMGA HiA o4 80%
o] XS YERIAL o5 5 FERIE 50070<] ®olA
£ Aste] PDA vl wijFstdct. = A}, tjiEe
HolA|7F o) vist et AFES YERi o,
o] F 10071¢] WolA|7} thzef o] Zfol& H ATt
677 HolA ol thall cellulase B4} laccase TA)S FA}
st L Ad, tiAA o= i 2of fAReE 84 24
< YRS, 9] HelAIZE diztel Hls] ¥ =
cellulase 43S JeEMIQ T} B£3F 2o} HRAA ZA} Ho)
Al 74 HolE AR 915t UFPF-PCRE ©]&
sto] TS Z=ASHA

Bl Ale] EdHo] - 97

BooATE ey BsiEE AidaA
(PJ007834200902)9 FHTAME71E719% 7 AH
Akd 714 7) AL (111163031SB010)0l] &]ate] o] Foix

Aate] Aol ol ZAL=HU T

Hnes

Buswell, J. A, Cai, Y. and Chang, S. 1995. Effect of nutrient
nitrogen and manganese on manganese peroxidase and lac-
case production by Lentinula (Lentinus) edodes. FEMS Lett.
128: 81-88.

Cho, S. H, Lee, S. D, Ryu, J. S, Kim, N. G and Lee, D. S.
2001. Changes in quality of king oyster mushroom (Pleurotus
eryngii) during modified atmosphere storage. Korean J. Post-
harvest Sci. Technol. 8: 367-373. (in Korean).

Husaini, A., Fisol, F. A., Yun, L. C., Hussain, M. H., Muid, S.
and Roslan, H. A. 2011. Lignocellulolytic enzymes produced
by tropical white rot fungi during biopulping of Acacia
mangium wood chips. J. Biochem. Tech. 3: 245-250.

Jeong, H. and Kim, K. R. 2010. Strain improvement based on ion
beam-induced mutagenesis. Kor. J. Microbiol. Biotechnol.
38(3): 235-243. (in Korean).

Kang, M. S, Kang, T. S., Kang, A. S., Shon, H. R. and Sung, J. M.
2000. Studies on mycelial growth and artificial cultivation of
Pleurotus eryngii. Korean J. Mycol. 28: 73-80. (in Korean).

Kim, J. K., Kim, J. H.,, Kong, W. S. and Kang, H. W. 2010.
Selection of high efficient enzyme for protoplasts isolation
from mushrooms. Kor: J. Mycol. 38(1): 21-24. (in Korean).

Kim, J. K., Moon, D. H., Seo, G. S. and Kang, H. W. 2011.
Mutagenesis of Hypsizygus marmoreus by gamma ray irradia-
tion. Kor. J. Mycol. 39(3): 231-234. (in Korean).

Lee, Y.-K., Chang, H.-H., Kim, J.-S., Jang, Y. S. and Lee, H. Y.
2002. Gamma radiation induced mutational spectrum of lac-
case gene in Pleurotus ostreatus. Korean J. Environ. Biol.
20(4): 316-324.

Lee, Y.-K., Chang, H.-H., Kim, J.-S., Kim, J. K. and Lee, K.-S.
2000. Lignocellulolytic mutants of Pleurotus ostreatus induced
by gamma-ray radiation and their genetic similarities. Radia-
tion Physics and Chemistry 57(2): 145-150.

Miller, G. L. 1959. Use of dinitrosalicylic acid reagent for deter-
mination of reducing sugar. Anal. Chem. 31: 426-428.

Ministry for food, agriculture, forestry and fisheries republic of
Korea. 2011. The actual output of special crop. pp. 10.

Revankar, M. and Lele, S. S. 2006. Enhanced production of lac-
case using a new isolate of white rot fungus WR-1. Process
Biochemistry. 41: 581-588.

Rural Resources Development Institute. 2002. Food composition
table. pp. 154. (in Korean).

Stamets, P. 1993. Growing gourmet and medicinal mushrooms.
Ten Speed Press. Hong Kong. pp.304-308.




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


