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Abstract In the present study, mycosporine-like amino acids (MAAs)were extracted from in Chlamydomonas hedleyi,
and their function was investigated regarding to protective capacity against UV radiation and a possibility to be
developed into functional suncream including MAAs by using natural compounds. In particulr, we assessed UV
protective ability and anti-inflammation of shinorine in human skin cells. As a result, shinorine can protect the skin
against damage by the absorption of energy from UV radiation and functions as an anti-wrinkling substrate through
a increase of collagen synthesis. These data suggest that shinorine can be utilized not only as a substrate to protect
UV radiation, but anti-aging material in cosmetic products.
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2.1 O|MIZF(Chlamydomonas hedleyi.)
HHQF 2 Shinorine(SH)2| 22| 2 Hx|
UM ZF  Chlamydomonas hedleyi. = BBM(Bold's
Basal Medium)®i#olA &% 25C, 3% 60 uE/m/s,
12:12 LD9] #5712 w8t ar, 200-300mle] HE:o
= Ak 3L, 10L, 20L74A] ek Fatar, Fig. 1]
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Ethanol crude extract
(100%)

Chioroform

Water layer

+chloroform Ethyl acetate.

Water layer
+ethyl acetate. Eutyl alchol
Water layer
+hbutyl alchol
Residual fraction

[Fig. 1] Separation and purification of water from

Chlamydomonas sp.

2.2 HPLCE 0|&%t sH 22|FH|

Chlamydomonas  hedleyi. 258 #2]AA] ® SHE
HPLCE AH&3lo] £E8 =o] 244 stk

Waters 1525y Binary HPLC pump, Waters 996
photodiode array detectorS AH&3 2] 4A|S 9
el Gemini 5u CI8 110 AGum, 46 250nm,
Phenomenex) columns AH&-3FSTh 245 3 &l

X

= 0.1% trifluoroacetic acid(TFA)S 313 Water(&uﬂ
A)$} acetonitrile(£vIB)E ARS8 3L Iml/min®]
© 2 332nm oA AEsHAT

2.3 ESI MS/MS £

FEe) AxE SH Imge AASF Imlol =9 3
0.196 Formic acid 7} g% 50% MethanolS A3}
Aste] A 100ppm(100ug/ImL)& WHe %,
0.45um membrane filterg AH-8-5ke] HE s Ch ol
AZS AB SCIEX 3200 QTRAP MS/MS  (Applied
Biosystems, Foster City, CA, USA) 7]7]1¢]
ESI-MS/MS  systems AHE-3le]  Positive mode©l 41
Product Ion(MS2) Scan®.Z #43}%)
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o1zt ZHA A Al (HaCaT, keratinocyte)
FrobHl E(CCDO86sk, fibroblast)S DMEM, 10% FBS,
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HaCaT< 24well plateo] 1X10°7]9] AlE£S H-F5}c]
wjFaAch 24417F - FBSE X3skA] o= wijA 2
ASFaL 24X 750k starvationdti, A BE FEEE A
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24N ZFEet wFstdnt. WiAE AAYE H 5 mg/ml
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AN ZE Ft F7F v STt 4A13F H RS A A,
dimethylsulfoxide(DMSO, Amresco)S 1ml® ¥l 10%
pEES F oUS 200u8 Ywellel  FH 3l
Spectrophotometer(Thermo) 2 540nmellA] &3 =5 =
g8kl eH11,12].
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Cell viability(%)
= (N7 F3= / UEay F3%) x100(%)

2.6 Real—-time PCRE 0|&&!t
Cyclooxygenase—2(COX-2) &l Hak Al
HaCaTS 96 well platecl 5x10* 719 Kﬂﬂ
o} wjekstar, 80% o)A+ confluence’} ¥
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713 v DMEM HiA| 2 aghatal A& WE %
23 ¥ 50mJ/cm’e] UVBE ZAbske] 452 %819
o} 4AIZHERE 7 viet $ FastLane cell one-step
buffer set(Qiagen)& AH&-3ste] RNAE FZ35t1L o &
template 2% 3}o] 2X Quantitect SYBR green RT-PCR
master mix kit(Qiagen) "7l w2} Rotor gene Q
real-time PCR machine(Qiagen) 2.2 X astgict 1 2
3}+= glyceraldehyde 3-phosphate

dehydrogenase(GAPDH) 2] gene HEgoz
normalization a3 th. At ©. 2 hydrocortisoneS
ARg3FsaT) A 3ol AF&3F primers Quantitect primer
AH&-3FATH L 16].

o)

o oH‘

assays(Qiagen) &

2.7 Real-time PCRE O0|&2%l Procollagen
C—endopeptidase enhancer(PCOLCE)

e FE AR
CCD986sk= 96 well plateel] 5x10* 7§2] MEE 5
sho] mjFskar, 80% ©]49] confluence’} =™ DMEM
A E w3 & ARE FE¥E 282 15m])/em’e
UVBE At 55 fistdnh 248352t 71
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nj ket 3 FastLane cell one-step buffer set (Qiagen)Z
AL-g-3te] RNAS F&31 o5 template &2 3} 2X
Quantitect SYBR green RT-PCR master mix
kit(Qiagen) vi7Lell w2} Rotor gene Q real-time PCR
machine(Qiagen) 2 & A&t 1 Ade=
glyceraldehyde 3-phosphate dehydrogenase(GAPDH)2]
gene W&o 7 normalization skt Ade| A&
primer+ Quantitect primer assays(Qiagen)S A3}
oH17,18].

3. Zm Y 1

3.1 HPLCE 0|25t SH &a|dx|
v A 27 Chlamydomonas hedleyi. W ste] 2] 4
A|g SHE ESI-MS/MSE o]-8-ato] Eelstitt. Fig. 2
2 FYAAY 4L SH F558 43 Aol

A 0. -OH
;N
HOHO NH
OH
[e]
Shinorine
Chemical Formula: C13HzgN20g
Exact Mass: 332.12
Molecular Weight: 332.31
miz: 332.12 (100.0%), 333.13 (14.6%), 334.13 (2.6%)
Elemental Analysis: C, 46.99; H, 6.07; N, 8.43; O, 38.52
B 1000
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[Fig. 2] ESI-MS/MS spectra of shinorine.
A. structure of shinorine,
B. mass spectrum of shinorine.
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[Fig. 3] HPLC chromatogram of shinorine.

‘%Xl%}—c ]—% g IO}LX} MTT assay% o] gste] A3
SHATE. A%t AP A EF] HaCaTell MAA 4491
SHE A8l UVAZE Z2AMeE cell viability S <18}
Atk Fig. 49] A34E 24 A9)d F55 7H SHE A
2|3k A& to] x| BlEl cell viability?} =718t
Ag #FY F AATE SHY =7t S7HEFE cell
viability 7} S7Fsh= 43 EO]# 53] 0.1mg/ml9] &
=2 A AT oF 10% A= S71skdTh o] A3
= E3) A gsk SH7F 9] 5-A3E0 A UV protection &3}
7} s ST

1251

75- .

50

Cell viability (%)

254

SH (mg/mI) - - 0.01 0.05 0.1

UVA - + + + +

[Fig. 4] UV protection effect of shinorine.
Results are expressed as the meants.e.m. of
three independent experiments, *p<0.05 versus
UVA-stimulated group.
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3.3 UV protection0] 2|5t &tgS s
UV protection B35 ¥.21 SH A 2|7} UV A}l
o5 frEd A5 A FA COX-29 Tde] o

3l g3Fo] 9JE=A] real-time PCRE ©]-83l9] mRNA
leveloll A #2131t} Fig. 52 AtlZ <l COX-22] ¢d
< g Adelty  HdRTeE HuM

hydrocortisones g stdth. UVBE ZAFsl7] 2
SHZ == 383t UV protectionol] 2|3 COX-2
o] HEg RISt 1 ﬁﬂr A g w2t FIrES

2 COX-29 wao] Zidle AL B E3)
01mg/ml 5= ﬂﬂl?ﬂ AT o 1% A%
COX-2¢] o] Zastgrh. o1& &3 SH °¥ UV

protection E¥& 21831t

a

> —
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Y

E
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5uM Hydrocortisone - - + - - -
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[Fig. 5] Anti-inflammation effect of shinorine
Results are expressed as the meants.e.m. of
three independent experiments, ***p<0.0005
versus UVB-stimulated group.

3.4 UV protectiond| ot TEINM S0}

SHe| #x27} UVel o) frieds Fedd +4
A dd 84S B8 TR 298 HoleA &
71908 QI folA el SHE w=HZ At F
UVBE ZASte] #83 ##¥ PCOLCES] mRNA
levelZ ¥ 3kt L A= Fig. 69 UElWth UVE
ZAeFS Wl PCOLCE mRNAS] &l Bk o] oz
ol HlEl FHashe As gelstinh ojwl SHE 42
Sk A g Ttoll A 0.06mg/ml T2 A 23S u R
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1.0

0.0

:I: Relative Conc. of PCOLCE

(mg/mil) - - 0.01 0.05 0.1

uvBe - + + + +

[Fig. 6] Anti-wrinkle effect of shinorine.
Results are expressed as the meants.e.m. of
three independent experiments, *p<0.05 versus
UVB-stimulated group.

4. B2E

Chlamydomonas hedleyi, 258 2}9]H Z4%545 A

W 3% T9=5 wE-gAste], IFA x4 SHE =
A Tl 93k UV protection &35 A5 E1r
2 Ay A7k A A A EF2] HaCaT cellel SHE
BEE

o UVAS ZAI9e o UVl o) wﬂ—c
4 2 Selsgth, 53 UVel oJa) =

- = k= =
e A5 fAel COX-29] s AAaAFe
2 $YFRAE BAT 5 ATk EF UV 24

£33 ﬂiﬁﬁ}cﬂ SHARE 3ol
g0 =24 G2 skel
7547} SHel UV g#oﬂ o8 &4

& A} 5
B S ae

6. References

[111 Y. Oh, S. Y. Kim, J. M. Suk, S. W. Jung, J. O. Park, K.
H. Yoo, K. Li, B. J. Kim and M. N. Kim. "Sun protection

4420

factor (SPF) assessment of the sunscreen composed of
natural substances”,
39(2), 141-148, 2013.
[2] J. K Lee, J. S. Sin, J. H. Kim, J, H. Eom, H. S. Kim and
K. L. Park. "Evaluation of phototoxicity for cosmetics and

J. Soc. Cosmet. Scientists Korea,

alternative method”, J. Soc. Cosmet. Scientists Korea,
31(3), 245-251, 2006.

[3] Leach C M, "Ultraviolet-absorbing substances associated
with light-induced sporulation in fungi”, Can J Bot, 43,
185, 1965.

DOL: http://dx.doi.org/10.1139/b65-024

[4] Sinha R P, Ambasht N K, Sinha J P, Klisch M & Hader

D-P, "UV-B-induced synthesis of mycosporine-like

amino acids in three strains of Nodularia (cyanobacteria)”,
J Photochem Photobiol B: Biol, 71, 51, 2003.
DOL http://dx.doi.org/10.1016/j.jphotobiol.2003.07.003

[5] S. P. Singh, M. Klisch, R. P. Sinha and D-P. Hader,
"Genome mining of mycosporine-like amino acid (MAA)

synthesizing and non synthesizing cyanobacteria: a
bioinformatics study”, Genomics, %, 120-128, 2010.
DOL http://dx.doi.org/10.1016/}.vgeno.2009.10.002

[6] Wood, W. F. "Photoadaptive responses of the tropical red
alga Eucheuma striatum Schmitz (Gigartinales) to
ultraviolet radiation”. Apuat. bot. 33, 41-51, 1989.

[7] Karsten, U. and Wiencke, C. "Factors controlling the
formation of UV-absorbing mycosporine-like amino acids

in the marine red alga Palmaria palmata from
Spitshergen(Norway)”, J. Plant. Physiol. 155, 407-415,
1999.
DOL: http://dx.doi.org/10.1016/S0176-1617(99)30124-2

[8] Groniger A, Sinha R. P, Klish M, Hader D. P.
"Photoprotective

cyanobacteria,
phytoplankton and macroalgae - a database”, J
Photochem. Photobiol. 58, 115-122, 2000.
DOL: http://dx.doi.org/10.1016/51011-1344(00)00112-3

[9] S. P. Singh, S. Kumari, R. P. Rastogi, K. L. Singh and R.
P. Sinha, (MAAS):
chemical structure, biosynthesis and significance as

compounds in

"Mycosporine-like amino acids

UV-absorbing/screening compounds”, Ind. J. Exp. Biol
46, 7-17, 2008.

[10] J. M. Shick, W. C. Dunlap, "Mycosporine-like amino acids
and related gadusols: Biosynthesis, Accumulation, and
UV-Protective Functions in Aquatic Organisms”, Annu.
Rev. Physiol. 64, 223-262, 2002.

DOX: http://dx.doi.org/10.1146/annurev.physiol.64.081501.155802

[11] E. M. Middleton and A. H Teramura, "The role of
flavonol glycosides and carotenoids in protecting soybean

from ultraviolet-B damage”, Plant Physiol. 103, 741-752,




oA z5F §3 Shinorine®] MEA|ENA ] &

1993.

[12] van Meerloo J1, Kaspers GJ, Cloos J, "Cell sensitivity
assays: the MTT assay’, Methods Mol Biol 731,
237-245, 2011.

DOL: http://dx.doi.org/10.1007/978-1-61779-030-5_20

[13] Fotakis G, Timbrell JA, "In vitro cytotoxicity assays:

comparison of LDH, neutral red, MTT and protein assay

in hepatoma cell lines following exposure to cadmium
chloride”, Toxicol Lett. 160, 171-177, 2006.
DO http://dx.doi.org/10.1016/;.toxlet.2005.07.001

[14] Potapovich All, Lulli D, Fidanza P, Kostyuk VA, De Luca
C, Pastore S, Korkina LG, "Plant polyphenols differentially
modulate inflammatory responses of human Keratinocytes

by interfering with activation of transcription factors NFk
B and AhR and EGFR-ERK pathway”, Toxicol Appl
Pharmacol. 255, 138-149, 2011.
DOL: http://dx.doi.org/10.1016/j.taap.2011.06.007
[15] Huang D, Ou B, Prior RL, "The chemistry behind
J Agric Food Chem. 53,

antioxidant capacity assays’,
1841-1856, 2005.
DOL: http://dx.doi.org/10.1021/jf030723¢

[16] Kim SJ, Han D, Moon KD, Rhee ]S, "Measurement of

superoxide  dismutase-like  activity  of  natural
antioxidants”, Biosci Biotechnol Biochem. 59, 822-826,
19%.

DOL: http://dx.doi.org/10.1271/bbb.59.822
[17] Chazotte-Aubert L, Pluquet O, Hainaut P, Ohshima H,

"Nitric oxide prevents gamma-radiation-induced cell

cycle arrest by impairing p53 function in MCF-7 cells”,
Biochem Biophys Res Commun. 281, 766-771, 2001.
DOIL http://dx.doi.org/10.1006/bbrc.2001.4423

[18] Cho S, Kim HH, Lee MJ, Lee S, Park CS, Nam SJ, Han
JJ, Kim JW, Chung JH, "Phosphatidylserine prevents
UV-induced decrease of type I procollagen and increase of
MMP-1 in dermal fibroblasts and human skin in vivo”, J
Lipid Res. 49, 1235-1245, 2008.
DOI: http://dx.doi.org/10.1194/j1r. M700581 - JLR200

4421

A 3| $=Haesoo Jung) [H3|¥]

02012 2¢ : Aot sgE
3 A3 (o]}

fd 2011 8%4 ~ WH (F)mke] 2.
el Zrjely <
<HEAREOR>
4E et
Z & ZlMoonjin Cho) (g=lg

* 20079 84 :
(o]8+3tA})
2000 119 ~ €A :

o ZrjqlH L5

et 5

&
2
of]

(F)Htel 2

<A
st

M & S (Hyo Hyun Seo) [A3|3]

©19999 12¢ ~ 2007 39 &
sARse SRR
A Ay a7

02004 8¢ : FFr|eY AY
et} (o] 34D

020079 69 ~ AA :
olZrjdy 5

o

(F el o

<A
Ayrg v}8}



FFAE &3 =B A5 A75, 2014

O} Z72L]|(Atul Kulkarni)

20034 89 BFAE|&9
ekt (o]shaA))
02013 2¢ Al ey

02005 11¥ ~ @Al : (F)ulo]o
ol =]l ol AL

<FAEop>
g sl Vst

A

M & M(Sung-Suk Suh)
©2002d 94 :
(el 8414
2012 39 © Sajole. FHu) 4

a8} (o]stupal)

2012 39 ~ 20139 84 :
ole. FHu) oJstey (£
20133 89 ~ @A : B}

719 5T

23}

0| EH Z4(Tack-Kyun Lee) [(H3| ]
1991 29 : Auddigtu AETH
QR ER)
019984 24 : Auddigtn AEE
et (o] gt
01998 9¢ ~ 20004 8¢ : g

Sy ATl
20004 99 ~ Al ¢ WA
714 AIAT7Y

<ol
AR, HFRBEA

4422

Aol-

L=} &d(Sang Hyun Moh) [H3]2)
02003 8¢ : FFHrEY A
sp3ia (o] 54D

02013 2¢ : Avr#disty ey}
1SR (oS

02005 11€ ~ &4 @ (FP)ufo]l2
Azl olzolAt

<ok
A sl ve)sh




<<
  /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


