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1 1.3
: Haplotype,
1.1 , SNP
’ , DNA CLUSTAL X (Thompson et
12—23 1 , 95% al, 1997) ’
’ DnaSP 5 (Rozas et al,
N 2003) )
40°}
DLe B
PRC (P) (Hd)
35°t «LYG (K) ; Mega5.1
(Tamura et al, 2004)
- , NJ IBDWS(Jensen et al, 2005)
Mantel
P ARLEQUIN v3.5
25°r PT (Excoffier et al, 2005)
Qz o %z (AMOVA)
200k A A& s (F-statistics, Fy)
= . . ‘ ( 1000)
105° 110° 115° 120° 125° E
1 2
Fig.1 Map of sampling sites for R. philippinarum
DL: ; RC: ; LYG: ; XP: ; PT: s GZ: 2.1
(YT VAR ; QZ: :DZ: COlI 16S rRNA BLAST
, CLUSTAL X s
1.2 DNA
) 632bp  473bp
100mg ,
Mega5.1 COI  16S rRNA
TIANamp DNA (
) COI T C A G A+T GHC
COl LCO1490 (5'-GGTCA

ACAAATCATAAAGATATTGG-3") HCO2198 (5'-A

AACTTCAGGGTGACCAAAAAATCA-3") (Folmer et
al, 1994); 16S rRNA 16S rRNAar (5'-

CGCCTGTTTATCAAAAACAT-3") 16S rRNAbr

(5'-CCGGTCTGAACTCAGMTCAYG-3')  (Anderson,
2000),

PCR : 2uL 10xPCR buffer, 1.5mM Mg*",
200uM dNTPs, 1U Taq DNA polymerase,
0.4uM, 2uL DNA (10-100ng/uL),
25uL  PCR :
94°C 5min; 94°C 30s, 48—52°C 1min, 72°C 1min,
30-35 72°C 10min
PCR 1.5%-2.0%

, COI

LCO1490, 16S rRNA 16S rRNar

41.4%, 12.8%, 23.4%, 22.3%, 64.8%, 35.2%, AT

GC 16S rRNA T C A G A+T
G+C 33.0%, 10.6%, 33.6%, 22.8%,
66.6%, 33.4%, AT GC
2.2
DnaSP 5 R
1 2 COI
, 183 , 67
50, 74.63%; 17
, 25.37%, Hap 4
31, 16.94%,
Hap 4 8
, Hap 16
COol1 126 , 83
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43 , 0.01005 :
6.35447,

F1 ET COIERFI RN 10 NFEFERTHAEANSEESHESH

Tab.1 Genetic diversity parameters of partial COI gene in 10 populations of R. philippinarum

( ) h S Hd K P;

Hap_1(1), Hap_2(1), Hap_3(2), Hap_4(4), Hap_9(1),

12 Hap_21(1), Hap_22(1), Hap_23(1)

8 36 0.89394  7.28788  0.01153
Hap_3(1), Hap_4(2), Hap_5(1), Hap_6(1), Hap_7(2),

15 Hap_8(1), Hap_9(2), Hap_10(1), Hap _11(1), 12 21 0.97143 4.95238 0.00784
Hap_26(1), Hap_27(1), Hap_28(1)

Hap_3(2), Hap_4(2), Hap_7(2), Hap_9(2), Hap_12(1),
20 Hap_13(1), Hap_14(1), Hap_15(1), Hap_29(6), 11 39 0.90000 6.69474 0.01059
Hap 30(1), Hap 31(1)

Hap_3(1), Hap_7(3), Hap_16(1), Hap_17(1),
13 Hap_18(1), Hap_19(2), Hap_20(2), Hap_24(1), 9 36 0.93590 8.70513 0.01377
Hap_25(1)

Hap_4(7), Hap_9(2), Hap_22(1), Hap 32(1),
20 Hap_33(2), Hap_34(1), Hap_35(1), Hap_36(1), 12 14 0.87895 3.62632 0.00574
Hap_37(1), Hap_38(1), Hap_39(1), Hap_40(1)

Hap_7(2), Hap_9(2), Hap_16(4), Hap_19(2),
22 Hap_20(4), Hap_41(1), Hap_42(2), Hap_43(1), 12 23 0.93074 5.35065 0.00847
Hap_44(1), Hap_45(1), Hap_46(1), Hap_47(1)

Hap_3(4), Hap_4(4), Hap_7(1), Hap_9(2), Hap_34(1),
18 Hap_48(2), Hap_49(1), Hap_50(1), Hap_51(1), 10 16 0.90850 3.19608 0.00506
Hap_52(1)

Hap_4(5), Hap_5(1), Hap_9(3), Hap_32(3),
19 Hap 53(1), Hap_54(1), Hap_55(2), Hap_56(1), 10 15 0.90058 3.85380 0.00610
Hap 57(1), Hap 58(1)

Hap_3(3), Hap_4(3), Hap_7(2), Hap_9(4), Hap_14(1),
Hap_19(1), Hap_20(1), Hap_47(1), Hap_54(1),
Hap_55(1), Hap_59(1), Hap_60(1), Hap_61(1),
Hap_62(1)

22 14 26 0.94372 5.41558 0.00857

Hap 3(4), Hap_4(4), Hap_9(4), Hap_22(1),
Hap 34(1), Hap_48(1), Hap_55(1), Hap_61(1),
Hap_63(1), Hap_64(1), Hap_65(1), Hap_66(1),
Hap_67(1)

183  67(183) 67 126 0.941 6.35447 0.01005

22 13 18 0.92208 3.73593 0.00591

Fz2 ET 16S rRNA ERAFF RN 10 M ERERFHAMNBES HESH
Tab.2  Genetic diversity parameters of partial 16S rRNA gene in 10 populations of R. philippinarum

¢ h s Hd K 2
14 Hap_1(13), Hap_8(1) 2 1 0.14286 0.14286 0.00030
16 Hap_1(13), Hap_2(1), Hap_3(1), Hap_9(1) 4 3 0.35000 0.37500 0.00079
20 Hap_1(11), Hap_4(1), Hap_10(6), Hap_11(1), Hap_12(1) 5 4 0.63158 0.74211 0.00157
13 Hap_1(4), Hap_5(1), Hap_6(1), Hap_7(7) 4 5 0.65385 1.38462 0.00293
20 Hap_1(20) 1 0 0.00000 0.00000 0.00000
23 Hap_1(8), Hap_7(12), Hap_13(1), Hap_14(1), Hap_15(1) 5 6 0.62846 1.29644 0.00274
22 Hap_1(18), Hap_11(1), Hap_16(1), Hap_17(1), Hap_18(1) 5 4 0.33766 0.36364 0.00077
21 Hap_1(17), Hap_8(1), Hap_11(1), Hap_19(1), Hap_20(1) 5 4 0.35238 0.38095 0.00081
22 Hap_1(17), Hap_7(2), Hap_8(1), Hap_18(1), Hap_21(1) 5 5 0.40693 0.76623 0.00162
22 Hap_1(17), Hap_16(1), Hap_18(3), Hap_22(1) 4 4 0.39827 0.51948 0.00110
193 22(193) 22 21 0.47674 0.86161 0.00182
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16S rRNA , , ;
193 , 22 8
) 15 68.18%,
7, 31.82%, Mega5.1 NJ 10
Hap 1 138, 71.50%, ,
10 21 2 3 , Co1
, 14 , 7 , 16S rRNA NJ ,
0.86161, , 8
0.00182 10
, Mantel ,
(col
2.3 R=0.5430, P=0.9874; 16S rRNA : R=0.6395,
Mega5.1 P=0.9956)( 4 5)
3 4 COlI 2.4
0.014052, ARLEQUIN v3.5
0.005089, , (Fy) 3 4 3 ,
; 0.005 COlI 10
—0.021, —0.03146—0.49684 ,
, ; , 18
8 (P>0.05), 10
(P<0.05), 17 (P<0.01),
16S rRNA :
0.002938, 0, ( )
, 4 , 16S rRNA 10
; 0.000151—0.004378, —0.04027—0.63743 ,

>

i

£3 ETCOIERAFIFBEMIFRERTREESREESFALT), BERNBREEEGEEZERT)MEBKEGS LR
(A% L)

Tab.3 Genetic distances between populations (below the diagonal), genetic distances within populations (in bold values) and pairwise

F (above the diagonal) of 10 populations of R. philippinarum based on partial COI gene

*

0.011749  0.10481" 0.02843 0.37420"  0.00203  0.43071" -0.01324  —0.00747  0.10856"  0.01666
0.011 0.007899  0.05122" 0.31532"°  0.13943"  0.34254™  0.13886"°  0.09613°  —-0.01732  0.03585
0.012 0.010 0.010818 0.33851"  0.05311" 037474  0.02474 0.02901 0.05459"  0.00976
0.021 0.016 0.019 0.014052  0.45323"  —0.01646  0.46098™  0.44077"  0.23965"  0.41443"
0.009 0.008 0.009 0.017 0.005778  0.48772"  -0.01522  —0.00931  0.12840"  0.03466
0.017 0.013 0.015 0.011 0.014 0.008556  0.49684™"  0.47354" 024916 0.43617"
0.008 0.008 0.008 0.017 0.005 0.014 0.005089  —0.03146  0.12155"  —0.00119
0.009 0.008 0.009 0.017 0.006 0.014 0.005 0.006139  0.09637°  —0.00704
0.011 0.008 0.010 0.015 0.008 0.011 0.008 0.008 0.008656  0.03710
0.009 0.007 0.008 0.016 0.006 0.013 0.006 0.006 0.008 0.005951

* (P<0.05), ** (P<0.01)
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Tab.4 Genetic distances between populations (below the diagonal), genetic distances within populations (in bold values) and pairwise
Fy (above the diagonal) of 10 populations of R. philippinarum based on partial 16S rRNA gene

* %

0.000303  —0.00403  0.12667°  0.55636""  0.02648  0.48188 ~0.01068 -0.03505 0.02068  0.02074
0.000549  0.000795 0.11662°  0.51860"" 0.01437 0.45813"" 0.00027 -0.00012 0.02272  0.02489
0.001105  0.001351  0.001573  0.50408""  0.17544"  0.46599"" 0.12168"" 0.11817" 0.12199°" 0.12327""
0.003580  0.003735  0.004378  0.002938  0.63743""  —0.04027  0.56113""  0.55335""  0.36975"" 0.53251""
0.000151  0.000397  0.000953  0.003428  0.000000  0.54274"°  —0.00446 -0.00239 0.05672  0.04139
0.003275  0.003449  0.004094  0.002732  0.003137  0.002750  0.49647°"  0.48915°°  0.32335"" 0.47875""
0.000537  0.000783  0.001330  0.003816  0.000385  0.003524  0.000771 ~-0.01172 0.03722  —0.01769
0.000541  0.000801  0.001348  0.003834  0.000404  0.003533  0.000780 0.000807 0.03539  0.01847
0.001006  0.001247  0.001822  0.003496  0.000868  0.003242  0.001245 0.001263 0.001626  0.03968
0.000730  0.000976  0.001523  0.004010  0.000578  0.003718  0.000920 0.000973 0.001421  0.001102
* (P<0.05), ** (P<0.01)
RN ’ ’
=7 COl 16S rRNA R
&sm|
BT
pESL ?
=B ’
B ;
[
N
Kt NJ R
, 8
0.002 Fe COlI 16S rRNA
2 col 10 NJ 0.05615,
Fig.2 NI tree based on the COI gene of 10 populations of R. (P<0.01) 0.37253, (P<0.01)
philippinarum
- 0.030 P=0.0874
:%EB R=0.5430
fBST 0.027}
EoE 0.024 |
EW\N
I L 0.021
=V 3
W
I < 0.018
I E
0.015
B i
Ky W 0012
LE]
0.0005 0.009
0.006
3 16S rRNA 10 NI
Fig.3 NI tree based on the 16S rRNA of 10 populations of 0.003
R.philippinarum 0.000 . ) ) ) .
0 599 1199 1799 2399 2999
22 Fg HRIBEDE (km)
P>0.05), 4 P<0.05), 19
( ), ( ), 4 col (IBD)
(P<0-01)7 Fig.4 1IBD analysis based on COI gene of R. philippinarum
g y g philipp
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0.62 TRNA
0.54 - 0.21828  0.33143,
0.46
Lém 0.38 3
o
{’&EJ 0.30 -
W 022t
=
0.14 - P
0.06 , 16S§rRNA  COI
-0.02 b
] . . . ‘ . 16S rRNA COlI
-0 00 599 1199 1799 2399 2999 10 16S rRNA COI
HIREEE (km)
126 21,
5 16S rRNA (IBD) (P;) 0.01005  0.00182,
16S rRNA COI
Fig.5 1IBD analysis based on the 16S rRNA of R. philippinarum
10 AMOVA ( 3.1 16S rRNA COI
5 6) R COlI 78.17%,
21.83%, 16S rRNA 10 COlI
66.86%, 16S rRNA , A+T
33.14%, 64.8% 66.6%, G+C 35.2%
, R Fy 33.4%, A+T G+C ,
s 0<Fst<005 ’ ( )
0.05<F¢<0.15 , (Kong et al,
0.15<F4<0.25 , Fs>0.25 2001; , 2006; ,2009)
. 10 16S rRNA  COI
x5 BT COlEERFIRRMIFFRRFIHREEDT
S8 AMOVA 447 (Hd) 0.47674  0.941,
Tab.5 Results of hierarchical AMOVA based on the partial (P) 0.00182 0.01005,
COI sequences of 10 populations of R. philippinarum ) .
% (Chlamys farreri)( ,
5 139100 070883 Va 183 2002) (Tegillarca grm?osa)( ,2009)
173 439154 2.53846 Vb 78.17 (Potamocorbula laevis) ( ,2013)
182 578 257 324730 100 (Potamocorbula amurensis)( , 2013)
(Fy): 0.21828 (Atrina pectinta)( ,2013) (Mytilis
e . coruscus)( , 2014),
&6 ET 16S rRNA EFFF /R AFFFEIR(FEKIR
£ FH AMOVA 734 ,
Tab.6 Results of hierarchical AMOVA analysis based on the , (2006)
partial 16S rRNA sequences of the ten populations of R.
philippinarum
(%) 3.2
9 28228  0.14760 Va 33.14 Fy  AMOVA
183 54.487  0.29775 Vb 66.86 (Col
192 82.715 0.44535 100 78.17%, 16S rRNA
(Fs): 0.33143 66.86%), ;
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THE GENETIC DIVERSITY OF TEN WILD POPULATIONS
OF RUDITAPES PHILIPPINARUM

HU Li-Sha?, ZHANG Zhen!, MA Pei-Zhen"?, WANG Hai-Yan'

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Ocean University of China, Qingdao 266003, China)

Abstract
populations in China were sequenced, from which 473bp from 16S rRNA gene and 632bp from COI gene were obtained.
The average contents of A+T (16S rRNA gene 66.6% and COI gene 64.8%) were significantly higher than those of G+C. In
16S rRNA gene fragment, 21 variation sites were detected and 22 haplotypes were defined. In COI gene fragment, 126

Partial sequences of the mitochondrial 16S rRNA gene and COI gene of 10 Ruditapes philippinarum

variation sites were detected and 67 haplotypes were defined. Based on the genetic distance among populations, the NJ
phylogenetic trees were obtained. The trees display that Dalian and Rongcheng Populations are clustered in one clade, the
rest 8 populations to another. AMOVA analysis showed that genetic differentiation between Dalian and Rongcheng
Populations was not significant, while it is extremely significant among Dalian-Rongcheng Populations and the rest of
eight populations(P<0.01), indicating certain genetic differentiation among different wild populations of R. philippinarum
in China.

Key words Ruditapes philippinarum; COI gene;

16S rRNA gene; genetic diversity




<<
  /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


