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Wang et al, 2013)

, (Yang et al,
2013; Zhang et al, 2016) (Shi et al, 2014; Hou
et al, 2015) (Yamaura et al, 2008; Wei et al,
2012) (Kawsar et al, 2008) ,

>

(Pattern Recognition Molecular, PRR)
(Song et al, 2015) ,

(Eriocheir sinensis) EsGal
, D-
o- (Wang et al, 2016);
(Ruditapes philippinarum)
(Perkinsus) (Vibrio) N-
(Kim et al, 2008)
(Portunus trituberculatus)
(Crustacea),
(Decapoda), (Portunidae),
(Portunus), ,
( , 2006; , 2006; , 2007;
, 2012) )

(Pan et al, 2010; Liu et al, 2012; Hao et
al, 2015; Li et al, 2016),

EST(
PtGal),

1.1

) 50+3g,

, 13,  22-25°C
; 100 , 5
(
) , (. Oh,
3h 6h 12h 24h 48h 72h 5

E} >

RNAsimple Total RNA kit FastQuant
cDNA RT Kit (with gDNA) SuperReal PreMix Plus
(SYBR Green) ( )

; PrimeSTAR HS DNA TaKaRa LA Tag 3'-Full
RACE Core Set with PrimeScript'™ RTase Agarose Gel
DNA Purification Kit pMD19-T simple vector

(TaKaRa); Trans1-T1, BL21(DE3)
, Ni-Agarose His

1.2 RNA c¢cDNA
50—100mg,
RNAsimple Total RNA kit RNA
NanoDrop2000 RNA
, 2ug,
FastQuant RT Kit (with gDNase)
cDNA , PCR
qRT-PCR
1.3 PtGal RACE
cDNA ,
3’RACE PolyA PtGal-GSP1

PtGal-GSP2( 1), TaKaRa 3'-Full RACE
, 3'RACE Adaptor

, PtGal-GSP1 3'RACE Outer
Primer Outer PCR , : 94°C 3min;
94°C 30s, 55°C 30s, 72°C 1min, 20 ; 72°C
10min PCR , PtGal-GSP2

3’RACE Inner Primer Inner PCR s
1 94°C 3min; 94°C 30s, 55°C 30s, 72°C 1min, 30
; 72°C 10min  PCR pMD19-T
DNAstar
1.4
NCBI
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(http://www.ncbi.nlm.nih.gov/BLAST), PtGal
(http://www.ebi.ac.uk/clustalw/) PtGal
ProtParam tool (http://web.expasy.org/ gPtGal-F  qPtGal-R, B-actin
protparam/) pl (Mw) ( 1), SuperReal Premix Plus
; SignallP4.0 Server (http://www.cbs.dtu.dk/ (SYBR Green) qRT-PCR ,
services/SignalP/) ; Mx3005P PCR (Stratagene )
Simple Modular : 95°C 15min; 95°C 10s, 58°C 20s,
Architecture Research Tool (SMART) (http://smart. 72°C 30s, 40 ; 72°C 10min gt
embl-heidelberg.de/); N- NetNGlyc (Livak et al, 2001), ACt = Ct( )
1.0 (http://www.cbs.dtu.dk/services/NetNGlyc/); BioEdit Ct( ), AACt =ACH( )-ACH( )
SPSS 19.0 )
1.5 PCR (qRT-PCR) P<0.01 GraphPad Prism 5
qRT-PCR
F1 ZEHARNSIY
Tab.1 Primers used in the experiments
(5'—3"
PtGal-GSP1 5'-CCCCACAATACTCCAGTCCCCA-3’
PtGal-GSP2 5'-TACTGGGCATTTTGCACTGTGA-3'
q PtGal -F 5.-GGCTGAGGGTGTGATTGGTCGCA-3'
q PtGal -R 5'-CTGGAGATGTTGAGGAAGGTGAG-3'
B-actin-F 5'-ATGTGGACAGATGGGACG-3’
B-actin-R 5'-CTCACAAATCGGACTTACA-3’
PtGal -BD-F 5'-CCCATATG ATCGCTGGAGGTTTTGCTCCCGG-3'
PtGal -BD-R 5'-CCTCGAGTTAGTGGTGGTGGTGGTGGTGAACAGTGACATCTTGGCTAGTG-3’
1.6 PtGal ,
1.6.1 PtGal SDS-PAGE
pET-21a(+) , 1.6.3 LC-MS 37°C
PtGal-BD-F/R( 1) 5 Nde 1 , , Immol/L  IPTG, 15°C
5’ Xho 1 cDNA 16h
PCR , pMD19-T Ni-Agarose His ( ),
pET-21a(+)-PtGal, , SDS-PAGE
BL21(DE3) , , , ,
1.7 ELISA rPtGal
1.6.2 30uL
, 3mL LB ( (2014) ,
100pg/mL ), 37°C, 250r/min , ( s ),
, 37°C 250r/min ( s , s
ODgoo 0.6—0.8 , Immol/L , , ), ( )
IPTG , , 15°C ODgoo 1.0 ,
16h, 37°C 4h, 8000r/min , 5x10%nd/mL 100puL/
2 PBS , Img/mL 96 , 4°C
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PBST( 0.5mL/L Tween20 PBS) 1 aggcagcctcctetetttgtcagaccacattgacaggttaggcagecagacctgaactaca
. ATGGGACAGCCAGTATATAATCCAGGTCAGCCATGCATGATCOOC
34, 3—5min 200l 3% Fiahatitaing
BSA  PBS 37°C 3h 122 ATOGCTGGAGGTTTTGCTCCOGGCAAGATCCTCCACGTGACGGGCACCTICACTCCCGCT
b 9 16
PtGal (16pg/mL 182 GCTAACAGCTTTGTTATGAAKCTTCAGTCAGGACAAGTTGGGGACCCACTGATGAGATT
36
0.5ug/mL)100uL, PBS , 30°C 242 GGCTTGTGTATCTACGGACGSTGGCTCAGOGTGTGATTAGTCGCAATACCTTCACCOGG
. 56
2h, ; 100uL His-tag 302 GOCGCTGCTCAGGCCAGGAGGAGGOCACCASTTCTCCTGCCTTTGCTORTGOCCAGAAC
. o . 76
(1 ’ 1000’ V/V)’ 37°C lh’ ’ 362 TTTGACATCACGATCCTGTGTCACCCAGCACAGTTCAAGATTGOCCTCAMCCAGAACCAC
100puL IgG(H+L)(1 : 96
422 TTTGCTGAGTTCAACCACCGOGCCAACCCTGCCAGCCTCACCTTCCTCAACATCTCCAGC
250, VIV), 37°C 1h, ; 200uL 116
. 482 ACTAGCCAAGATGTCACTGTTGCCTGCGTT GGG TTGAAGATGGGCCAGGGGCACCTCAG
T™MB , 10—30min, 136 [INSN@DIWITI¥ A C VW VEDGPGAPGQ
50uL 2mol/L 450nm 542 CCACAACCAGGCTTTGOCCAGCCCCCTGTCTCTGGCTTTGAACOCCCAQCACCATACTCT
H ’ 1% P Q PGF AQPPVSGFEPPPPTYS
, 2 s 602 GGAGGTCCTGGATTTGOCCCACAATACTCCAGTCOCCAAATGTACCAGCAGGCTGTCOOG
176 ¢ ¢ P G F A PQ Y S S PQ@N Y QQ AVP
Aaso /PBS  Auso 662 AMCTACCAGCAGCCAATCCCACCACAGCCGTACATGCCAOCCGGAGCCACGCOBCCGCAL
196 N Y @ @ P I PP QPY NXNPPGATUPPH
2 722 TATGGTGTAGGTCCGAGGTTCTAGcacgecttgtcettgectctcaaaccatetgttctta
216 Y G V G P R F =
782 tcctcagtgaagagtattttgttttgetcagttaaccaagagtattcacatgttgettte
2.1 PtGal 842 ctcagtaatccaataccaacccaacgcaaazaaa
PtGal 875bp b
(GenBank : KU648403), 5'-UTR 76bp o
3-UTR 123bp  poly(A) , ORF Gal-bind =
222 ( 1la) lectin
23529.4Da, pl 521 SMART
, N 16—142
, C / , 0 ' 100 ' 200
150—164  195—220 ( 1b)
1 PtGAL cDNA SMART
, PtGal ,
N- (Asn'-Ile' - Ser'*-Ser'™) Fig.1 The cDNA and deduced amino acid sequence of PtGAL
PtGal and the graph predicated by SMART
’ : a: ORF ,5°UTR  3°UTR
° SMART ex”
Eriocheir sinensis 77%, ATG , TAG ; b: SMART
Litopenaeus vannamei 66%, ] ] /
Marsupenaeus iaponicus 58%
BioEdit PtGal PtGal
( 2), galectin , qRT-PCR PtGal
2.2 PtGal 3h, PtGal s
PtGal B-actin 12h , ,
PtGal mRNA
 3), : PtGal mRNA 2.3 PtGal
, pET-21a(+)-PtGal,
, BL21(DE3) IPTG ,
, PtGal R SDS-PAGE rPtGal ( 95,
51.65 (P<0.01), s : ,
28.4 (P<0.01) 37°C 4h , 15°C
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S e NP ST 10 8 e G I e 7 g NSRRI Mo S 6 MG DP@DE 161l
23 &8 [ v NP TP 1 R 6P G Wiy 1 7 e FANRK Mo s 6 G DD 1 6Ll 6 RINE Gl GRNAFTRAAGWG
TR Yo P e P 1 8 P G 1 v T 7 8P (O o s GRS 0P IDE 11 Clly G RIME GIT GRNAFTRAAGWG R0
VI Yo e e P 1 8 e 1 By 1 7[> SRRSOk o 5 638G 0P B0 = 1 6Ll 6 R Gl GRNAFTRAAGWG
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GRUBE G GRNAFTRAAG WG

Pt aqpvsg - aBP PPy S 204
es A gpurf] s 201
v caffovelpyrrapnyc g 240
v 238
Pt 221
Es 218
Lv 320
Mj 314
Pt o 221

Es 218

Lv HQGFHHGSSSSS-GSSEEE 338
Mj  HKGFHHGSSSSSSGSSEEE 333

2 Galectin
Fig.2 Multiple sequence alignment by BioEdit
GenBank : Pt Portunus trituberculatus; Es: Eriocheir sinensis (G1: 294718621); Lv:
Litopenaeus vannamei (Gl: 540070879); Mj: Marsupenaeus iaponicus (GI: 387165448); PtGal
80 1.5mg/L
24 rPtGal
60
% >
& 40 MALDI-TOF/TOF
7§_<|
2 >
20
0 , 6 -RAAGWGQEEAT
20
= XIRA
3 PtGal " (S

Fig.3 Distribution of PtGal gene in different tissues of P.
trituberculatus measured by Quantitative Real-time PCR

+S.D(n=5)
PtGal (P<0.01) M. ;L 5 S,
; G, ; H. ; Go.
16h His
, 26.kDa Ni-Agarose

4 PtGal

Fig.4 PtGal mRNA expression level after V. alginolyticus
> challenge in hepatopancreas
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NC, NC, 3 4 5 6

M NC 1 2

kDa
120
80 |
60
40
30 . — rPtGal
20
10
a b
5  PtGal BL21(DE3) SDS-PAGE
Fig.5 Expression and purification of the target fusion protein
a M: marker; NC: ; 1: 15°C 16h ; 2:37°C
; NC;: H NC,: ; 3:15°C 16h
15°C 16h ; 5:37°C 4h ; 6:37°C 4h b.
; 2: marker, A; 3 4 ; 5: rPtGal
100 ¢ 173&18:;2”1“
90
80
70
:é' I 175.1431
2 60 162.1282
kol
£50¢
o\a 160y 7460
40
30
20
10
0
9.0
Mass (m/z)
6 PtGal
Fig.6  Characteristic spectrum of matched peptide fragments recombinant protein with PtGal
SSPAFARG- R ELISA ,
rPtGal, PtGAL s 8.9,
2.5 rPtGal 2ug/mL
rPtGal , 8ug/mL « 7
3
2 6 (
) ( ) , galectin

1: BSA
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10

—ae— Vibrio alginolyticus
—a— Vibrio parahaemolyticus
—a— Vibrio harveyi

—¥%= Vibrio anguillarum
—— Aeromonas hydrophila
—ae— Escherichia coli

Staphylococcus aureus

Saccharomyces cerevisiae

Bacillus subtilis
EBRE (ug/mL)
7 rPtGal
Fig.7 Binding of rPtGal to bacteria and fungus
Vibrio alginolyticus; Vibrio parahaemolyticus; Vibrio harveyi; Vibrio anguillarum;
Aeromonas hydrophila; Escherichia coli; Staphylococcus aureus; Saccharomyces cerevisiae;
Bacillus subtilis
= Auso /PBS  Auso s 3
, S , B- galectin (Wang et al, 2011;
(Barondes et al, 1994), , 2015), S
S , S PtGal
, CRD, )
(Zelensky et al, 2005), )
) mRNA
PtGal, , s
s PtGal AiGall AiGal2 mRNA (Song et al,
) 2010; Song et al, 2011);
, , Lvgalectin mRNA (Cha et al,
, PtGal 2015) s
(Almkvist et al, 2002), PtGal 3h , 12h
SMART PtGal N , Oh 3.5 ,SPSS
CRD, C Song  (2010)
/ ( 1b), Sh, AiGall ,
s CRD Oh 152 (P<0.05);
s CRD C (Yang et al, 2008), 18h, AiGall , Oh 289 ,
LvGal EsGal (P<0.01), s
(Cha et al, 2015; Wang et al, 2016) 5 s
PtGal , PtGal ,
, rPtGal, )
(Leffler, 2001) ELISA s
qRT-PCR PtGal rPtGal

> 8 bl > i
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, () Wang (2016)
ELISA rEsGal
(PAMPs)LPS PGN GLU ,
Cha (2015) ELISA
rLvgalectin LPS LTA PGN s
(Shi et al, 2014),
, PtGal
> s , 2014.
BmGalectin-4 , 57(7):
806—S814
s R , 2006. (Portunus
trituberculatus)
,37(4): 297—303
, , , 2007. S
, 28(4):
9—13
) S , 2006. Portunus

trituberculatus (Miers)
,21(11): 27—28, 19

R s ,2015. (Scapharca broughtonii)

(SbGal) cDNA

,46(5): 1061—1070

, , , 2012. 1

, 23(6): 896—899
, , , 2012. 1
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36(3): 391—398
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CLONING AND PROKARYOTIC EXPRESSION OF GALECTIN
FROM PORTUNUS TRITUBERCULATUS

HAO Gui-Jie"?, LIN Feng’, MU Chang-Kao', LI Rong-Hua', YAO Jia-Yun’, PAN Xiao-Yi’,

YUAN Xue-Mei?, SHEN Jin-Yu?, WANG Chun-Lin'

(1. School of Marine Science, Ningbo University, Ningbo 315211, China; 2. Agriculture Ministry Key Laboratory of Healthy Freshwater
Aquaculture, Key Laboratory of Fish Health and Nutrition of Zhejiang Province, Zhejiang Institute of Freshwater Fisheries, Huzhou
313001, China)

Abstract Galectins are a family of Ca2+-independent soluble lectins characterized by their affinity to B-galactosides,
and play important roles in innate immunity of vertebrates and invertebrates. A ¢cDNA of galectin with one carbohydrate
recognition domain (CRD) was cloned from Portunus trituberculatus (designated PtGAL) in RT-PCR and RACE technique.
The full length of PtGAL was 875bp. The open reading frame encoded a polypeptide of 223 amino acids containing one
carbohydrate recognition domain. The predicted molecular weight was 23529.4Da, and the theoretical isoelectric point was
5.21. The results of multiple amino acid sequences alignment show that the identity of PtGAL shared with Eriocheir
sinensis, Litopenaeus vannamei, and Marsupenaeus japonicas was 77%, 66%, and 58%, respectively. Quantitative
real-time PCR(qRT-PCR) was employed to investigate the mRNA of PtGAL distribution in all tested tissues, including
hepatopancreas, muscle, intestines, stomach, gill, heart, and gonad. The highest expression level was observed in gonad,
while the lowest in hepatopancreas. After being challenged with Vibrio alginolyticus, the relative mRNA expression level
of PtGAL in hepatopancreas was up-regulated and reached the maximum level at 12h (3.49 fold) post challenge. The
recombined PtGAL (rPtGAL) showed strong ability to combine G* bacteria Staphylococcus aureus and Bacillus subtilis, or
G bacteria such as Vibrio alginolyticus, V. parahaemolyticus and so on, and Saccharomyces cerevisiae. Therefore, as a new
member of the galectin family, PtGAL is involved in the immune responses against bacterial infection.

Key words Portunus trituberculatus; galectin;

quantitative real-time PCR;  Vibrio alginolyticus; recombinant protein




<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 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 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


