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Abstract: MicroRNAs (miRNAs), a recently discovered class of small (~21nt), non-coding, endogenous, single-stranded
RNAs in eukaryotes, regulate gene expression negatively at the post-transcriptional levels depending on the extent of com-
plementation between miRNA and mRNA. To date, a large number of miRNAs have been reported in many species, but
none for eggplant (Solanum melongena L.). In this paper, a computational homology search approach based on the conser-
vation of miRNA sequences and the stem-loop hairpin secondary structures of miRNAs was adopted. The search was
started with the known plant miRNAs compared to eggplant expressed sequence tags (EST) databases to find potential
miRNAs. Following a range of filtering criteria, a total of 16 potential miRNAs belonging to 12 families were identified.
Three pairs of sense and antisense strand eggplant miRNAs belonging to three different miRNA families were also found.
Furthermore, miR390 and miR399 sense/antisense pairs are identified for the first time in plants. Using online software
psRNATarget, we further predicted the target genes of these 16 miRNAs and got 71 potential targets genes on base of 15
eggplant miRNAs. Most of these target genes were predicted to encode proteins that play key role in eggplant growth, de-
velopment, metabolism, and stress responses.
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& 1 i1 F(Solanum melongena)P Fi ZIME) miRNAs K HFF45{E

miRNA miRNA (53 ID Location  LM(@t) LPmt) (A+U)%  MFE(kcal/mol)  MFEI
156a UGACAGAAGAGAGUGAGCAC 261634036 5 20 86 60.47 50.1 147
156b UGACAGAAGAUAGAGAGCAC 261627711 5 20 100 62.00 41.53 1.09
169 CAGCCAGGGAUGACUUGCCGA 261661848 5 21 78 53.85 4232 1.18
172a GGAAUCUUGAUGAUGCUGCAU 261706661 3 21 129 69.77 45.90 1.18
172b GAAUCUUGAUGAUGUUGCAU 261706661 3 21 129 69.77 39.90 1.02
390a AAACUCAGGAUGGAUAGCGCU 261642419 5 21 85 51.76 40.09 0.98
390b AAGCUCAGGAGGGAUAGCGCC 261642419 5 21 85 51.76 3847 0.94
393 UCCAAAGGGAUCGCAUUGAUCC 261659742 5 22 342 71.35 121.1 1.24
398 UGUGUUCUCAGGUCGCCCCUG 261704647 3 21 83 63.86 35.90 12
399a UGCCAAUAGAGAGUAGCCCUA 261609462 3 21 66 51.52 3227 1.01
399b CGCCAAAGGAGAGCUGCCCUA 261609462 3 21 66 51.52 31.50 0.98
408 AUGCACUGCCUCUUCCCUGGC 261716180 3 21 70 45.71 34.80 0.92
472 UUUUUCCUAUUCCACCCAUGCC 261694351 3 22 70 60.00 32.00 1.14
482 UCUUGCCUGCACCGCCCAUGCC 261694350 3 22 70 55.71 36.20 1.17
837 CAUUGUUUCUUGUUUUCUCCU 261647128 5 21 328 60.98 78.10 0.61
854 GAUGAUGAAUGGGAGGAGGAG 261614249 5 21 287 60.98 7424 0.66
: Location: miRNA ; LM: miRNA ; LP: ; MFE: ; MFEI:
; ; / miRNAs
miRNA , (el 2 ,
miR472 miR482 miR837 miR854 miRNA , 66~342 nt
4 miRNA ; 8 ; (69%) miRNA
miRNA 70~130 nt , [15] [16] [18]
, miRNA [26] 3 ,
miRNA ,
2.2 miRNAs
16 miRNAs miRNAs
20~22 nt, (69%) 21 nt miRNA 50% miRNAs
, miRNA 5' 3' ( 1y
miRNA 70~100 nt, re.2cl : miRNA
7, miRNA
400
E 350
%_Q 300
%, 250
.
=2
£ 100
AN i
0

2. O AP >
S ST
F&F FFFES

2 #F miRNA BI{EKE

S

S 5
& &

be% ¢\'\¢ b?&

6&6‘&6‘\&

A X
> gH



780 i {3 HEREDITAS (Beijing) 2011

33

miR156a
10 20 30 40
U - - UCA— C
GACAGAA GAGA GUGAGCACACGCAG AAUUGUAUAA G
CUGUCUU CUCU CACUCGUGUGCGUU UUAACAUAUU A
A A U UACUG U
80 70 60 50

miR156b

10 20 30 40
U oA - v - AGAUGGAGGAAAU
GAC GAAG AUAGAGAGCACA AUGA UGAGAUGCU \
CUG CUUC UAUCUCUCGUGU UACU  ACUUUACGA U
A C G U AAUUAAAUUGAGG
90 80 70 60 50
miR169
10 20 30
C UG G —— U  CAAAUU
AGCCAGGGA  ACUUGCCGA GU  UC CUUA \
UCGGUCCCU  UGAACGGCU CG  AG GAAU A
A GU G UULU -  UAUCUU
70 60 50 40
miR398

10 20 30 40

A U vuuuouuuuuou - U
UAGGGGC ACUUGAGA CACAUGUUA uc G
GUCCCCG UGGACUCU GUGUACAAU AG A
C U CUUUAUAUCUU- U

80 70 60 50

miR408
10 20 30
GA C A A AG U WU
CGGGGA GAG CAG GCAUG AUG GCAA U
GUCCCU CUC GUC CGUAC UAC CGUU U

6 U C A cU ¢ CA
60 50 40
miR472
10 20 30
- A-———- GAA
GGUGUGGGUGGGGU GGAAAAAU UCUUG A
CCGUACCCACCUUA CCUUUUUA AGAAU A
U GUGUUA AAA
60 50 40
miR482
10 20 30
U - AGA - i

GGCAUG GUGGUGU GGUAAGAU  UC UAUCAU U
CCGUAC CGCCACG CCGUUCUA  AG AUAGUA U

c U A U U
60 50 40
miR393
30 10 50 60 70 80 90 100 110 120 130 140 150 160
c v .—AC CcA U A - ACA A A - U AC G vouou U cuuvue
UCCAAAG 3CAU GAUCCAAU UC AUAU GUUGUU  GAU UUUCAAGA UAU CG GGUAC UGUU AAUUCUUCAA GAUA UGUAUUUUUGGAAGGUUUA AU GAUACA G G. UCAAGUAAUAUAA \

AGGUUU CGUA CUAGGUUA AG UAUA CAACAA  CUA GAAGUUUU AUA GU AUG ACAA UUAGGAAGUU UUAU AUAUAAAAAUUUUCUAGAU  UA CUAUGU

U - - U(23 side loop)AC U A C G C C uuc C -— G AUUUA
340 330 320 280 270 260 250 240 230 220 210 170
miR837
10 20 30 60 100 110 120 130 140 150
UG UU- G (22 side loop) UAUG -(30 side loop)AAG UA AMA C A CAA A GGUU UAUC
UCA  GUUUCUU UUUUCUCCUUUUUCU GUGUUU  UU CAAGU UUC  CUUUU  ACUG  AUGUCGC AGAA AU  GA AGUU G CUG  \
GGU  CGAAGAA GAAAGAGGAAGAAGA CACAAA  AA GUUCA AAG  GAAAA UGAC  UAUAGUG UCUU UA  CU UCAA  C GAC A
GU UUC - (70 side loop) CCAA U CCCCA  AA- —  GUA - ¢ — C AU~ - UUCU
320 310 300 220 200 190 180 170 160
miR854
10 20 30 40 50 60 70 80 90
U UG G GG —- AG AA AU GCG- A . ~GCUGAAAG U-—- AUAUAG
GAUGA GAA G GA GAGGA AGGA AGA AAG CAAG GGUG  GGACGG  GCAGAGU UUCUGAG  AAUAUAUCC G
UUACU CUU € UU UUUUU UCCU UUU UUC GUUC UUAC — CCUGUU  CGUUUCG GAGAUUU  UUAUAUGGG A
- UG G A CA GA G- C-  AUUA (77 side loop) (26 side loop)  UACC AAAGAC
280 270 260 250 240 150 120 110 100

3 FIMAY 10 &7 F miRNA RIREY — 4% 454 = ( miRNA )



7 : microRNAs 781

Zhang 2% miRNA (A+U) 2.3 miRNAs
(G+C) miRNA
16 miRNA A+U) miRNAs
miR408 (A+U) 4571% [29] ’
miRNA (A+U) G+ (D miRNAs!* )
. MFE MFEI l‘anNA RNA mlRNAS Zhang [18,26]
(28] miRNA /
MFE MFEI( 1) miRNAs 3 miRNA
miRNA MFE  31.50~121.1kcal/mol, 3 / miRNAs, miR172a/
48.40kcal/mol;  MFEI  0.61~1.47, miR172b miR390a/miR390b  miR399a/miR399b(
1.05, RNA MFEI, tRNA  4) miR390  miR399
(0.64) TRNA (0.59) mRNA (0.65)*" / miRNAs
a.miR172a/miR172b
miR172a
10 20 30 40 50 60
A A cou e UGU AAA G
AUGCA CAUCAUCAAGAUUC CAAAA GAAGGGG GAAUUA UAUAUU GAUAUUUA \
UACGU GUAGUAGUUCUAAG GUUUU CUuCUCU CUUGAU AUAUAG UUAUAAAU G
C G cu- UCUCUAAA - G— A
120 110 100 90 80 70

5'ATGCAACATCATCAAGATTCACAAAACTTGAAGGGGGAATTATGTTATATTAAAGATATTTAGGATAAATATTGGATATATAGT TCAAATCTCTTCTCTTCTCTTTTGGGAATCTTGATGATGCTGCAT 3

CLCCELECEECV T ELELELECEECE TP EE FELEEL L L LT L P P TTTTTTTTITTIITIIT I
3'TACGTTGTAGTAGTTCTAAGTGTTTTGAACTTCCCCCTTAATACAATATAATTTCTATAAATCCTATTTATAACCTATATATCAAGTTTAGAGAAGAGAAGAGAAAACCCTTAGAACTACTACGACGTA 5

miR172b
10 20 30 40 50 60
C GA- A AN AUU AAC AUCCA U
AUGCAGCAUCAUCAAGAUUC CAAAA GAAG G GAG UG UAUAU AUAUUUA \
UACGUUGUAGUAGUUCUAAG GUUUU cuuc ¢ cuu AC AUAUA UAUAAAU C
U GAA - CC AAU A— AUUUC C
120 110 100 90 80 70
b.miR390a/miR390b
miR390a
10 20 30 40
A U AA C  AAGAAGA
GUGAA CUCAGGA GGAUAGCGCUAU G GAUG GU U
CAUUU GAGUCCU CCUAUCGCGGUA C CUAC CG G
C C - - - AGAGAAA
80 70 60 50

57 GTGAAACTCAGGATGGATAGCGCTATAGAGATGCGTAAGAAGATGAAAGAGAGCCATCCATGGCGCTATCCCTCCTGAGCTTTAC 3 <

\\\\\\\\\\\\\\\\\\\\\\\\\ CELCLLLLLEEEEE TP
3 CACTTTGAGTCCTACCTATCGCGATATCTCTACGCATTCTTCTACTTTCTCTCGGTAGGTACCGCGATAGGGAGGACTCGAAATG 5~

miR390b
10 20 30 40
A G C UG- UCUCUUUC
GU AAGCUCAGGA GGAUAGCGC AUGGA GC A
CA UUUGAGUCCU CCUAUCGCG UAUCU CG U
C A A CUA CAUUCUUC
80 70 60 50
¢.miR399a/miR399b
miR399a
10 20 30
A CU CAGCUCAA
UAGGGC GCUCUC UUGGCGUGU A
AUCCCG UGAGAG AACCGUACA C
A AU CCAAUAUA
60 50 40

57 TAGGGCAGCTCTCCTTTGGCGTGTCAGCTCAAACATATAACCACATGCCAATAGAGAGTAGCCCTA 3%

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ CELCELTEEL L LETTITTTITTITTTITT]
3% ATCCCGTCGAGAGGAAACCGCACAGTCGAGTTTGTATATTGGTGTACGGTTATCTCTCATCGGGAT 5%
miR399b
10 20 30

UA A A - AUAU
UAGGGC  CUCUCU UUGGC UGU GGUU \
AUCCCG  GAGAGG AACCG ACA UCGA G

ucC A cC G GUUU

60 50 40
El4 MTFHHEAMAIEN/KX miRNAs 5 R B ZRLEHE




782 i {3 HEREDITAS (Beijing) 2011 33

, miRNA miRNA psRNATarget Eggplant DFCI Gene In-
; dex(SOMEGI) Release 1 ,
/ 15 miRNAs 71 ,
miRNAs , miR399b
/ miRNAs )
: , MFE DNA
( 1, 4) ( 2),
2.4 miRNA ( ) .
6 miRNA 12
16 miRNAs, miR156 3

£2 MFHFANEIA miRNA $LEE R HIh4E
miRNA
miR156 SPL TC5371,FS039084,TC9790
TC4857
FS067862,TC1842,TC228
TC10226
TC10380
miR169 CCAAT B(CBF-B) TC10500,TC10943,FS094697
miR172 bZIP FS084280
TC4684
Kunitz TC11586
miR390 S- TCI1175
4 DNA TC10331,TC11375
miR393 F-box TC5152
U-box FS083813
NADH 1 FS003221
-1 TC12954
miR398 Cu/Zn TC8971
TC11233
TC2207
TC5338
miR399 1P700 A TC8241
miR408 TC8138
miR472 NBS-LRR FS076830
TC2620
TC11670
CP12 TC4617
miR482 NBS-LRR FS087636,TC2708,TC14326
miR837 TCP TC14128
FS083724
TC6498
TC12880

miR854 ERF 7 TC9431
SF3 TC8637
26s FS075589
DAG TC5133
ARC TC431
RNA 111 FS031560
LBD FS063572
RNA c TC6085
TC6580




7 : microRNAs 783
Squamosa (SPL), ,
miRNAs
[30] miR169 , miRNAs )
CCAAT CBF( NF-Y HAP), miRNAs R
CCAAT R
[31,32]
, miR169 HAP2-1
[33] miR393 F-box ’ 5 2% ik (References):
SCF [1] Bartel DP. MicroRNAs: Genomics, biogenesis, mechanism,
s and function. Cell, 2004, 116(2): 281-297.
miR172 bZ1P [2] Zhang BH, Pan XP, Cobb GP, Anderson TA. Plant mi-
. miR837 TCP i croRNA: A small regulatory molecule with big impact.

miR854 [ ¥l £ [N 4w i ERF 45 3¢ [N 1, X4t

miRNA
miR398
Cu/Zn (Cu/Zn-superoxide dismutase,
CSD), CSD ,
[34.35]
miR472 miR482 ,
5*"RACE miR472 NBS-LRR 2§
PO I RO
3
miRNAs
, miRNAs s
[6,7, 12, 34, 35]
miRNAs s miRNAs
[14] [15] [17, 18]
miRNAs
miRNAs ,
miRNAs
miRNAs

miRNAs
12 miRNA 16 , 15
miRNAs 71 R

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Dev Biol, 2006, 289(1): 3—16.
Chen XM. MicroRNA biogenesis and function in plants.
FEBS Lett, 2005, 579(26): 5923-5931.
Taylor PF, Zhang BH. Identification of plant microRNAs
using expressed sequence tag analysis. Methods Mol Biol,
2011, 678: 13-25.
Lee RC, Feinbaum RL, Ambros V. The C. elegans hetero-
chronic gene /in-4 encodes small RNAs with antisense
complementarity to /in-14. Cell, 1993, 75(5): 843—-854.
Baker CC, Sieber P, Wellmer F, Meyerowitz EM. The
early extra petals] mutant uncovers a role for microRNA
miR164c in regulating petal number in Arabidopsis. Curr
Biol, 2005, 15(4): 303-315.
Jones-Rhoades MW, Bartel DP, Bartel B. MicroRNAs and
their regulatory roles in plants. Annu Rev Plant Biol, 2006,
57(1): 19-53.

RNA
42(11): 3755-3764.
Zhang BH, Pan XP, Cannon CH, Cobb GP, Anderson TA.

, 2009,

Conservation and divergence of plant microRNA genes.
Plant J, 2006, 46(2): 243-259.

Floyd SK, Bowman JL. Gene regulation: ancient mi-
croRNA target 2004,
428(6982): 485-486.

Wang JF, Zhou H, Chen YQ, Luo QJ, Qu LH. Identifica-
tion of 20 microRNAs from Oryza sativa. Nucleic Acids
Res, 2004, 32(5): 1688-1695.

Jones-Rhoades MW, Bartel DP. Computational identifica-

sequences in plants. Nature,

tion of plant microRNAs and their targets, including a
stress-induced miRNA. Mol Cell, 2004, 14(6): 787-799.
Zhang BH, Pan XP, Wang QL, Cobb GP, Anderson TA.
Identification and characterization of new plant microR-
NAs using EST analysis. Cell Res, 2005, 15(5): 336-360.



784

i {3 HEREDITAS (Beijing) 2011 33

(14]

[15]

[16]

[18]

[19]

(20]

(21]

[22]

(23]

[24]

Yin ZJ, Li CH, Han XL, Shen FF. Identification of con-
served microRNAs and their target genes in tomato (Ly-
copersicon esculentum). Gene, 2008, 414(1-2): 60-66.
Zhang BH, Wang QL, Wang KB, Pan XP, Liu F, Gou TL,
Cobb GP, Anderson TA. Identification of cotton microR-
NAs and their targets. Gene, 2007, 397(1-2): 26-37.
Zhang BH, Pan XP, Anderson TA. Identification of 188
conserved maize microRNAs and their targets. FEBS Lett,
2006, 580(15): 3753-3762.

Lang QL, Jin CZ, Lai LY, Feng JL, Chen SN, Chen JH.
Tobacco microRNAs prediction and their expression in-
fected with Cucumber mosaic virus and Potato virus X.
Mol Biol Rep, 2010, 38(3): 1523-1531.

Frazier TP, Xie FL, Freistaedter A, Burklew CE, Zhang
BH. Identification and characterization of microRNAs and
their target genes in bobacco (Nicotiana tabacum). Planta,
2010, 232(6): 1289-1308.

Daunay MC, Lester RN. The usefulness of taxonomy for
Solanaceae breeders, with special reference to the genus
Solanum and to Solanum melongena L. (eggplant). Cap-
sicum Newslett, 1988, (7): 70-79.

Griffiths-Jones S, Saini HK, Dongen SV, Enright AlJ.
miRBase: tools for microRNA genomics. Nucleic Acids
Res, 2008, 36(S1): D154-D158.

Song CN, Fang JG, Wang C, Guo L, Nicholas KK, Ma ZQ.
MiR-RACE, a new efficient approach to determine the
precise sequences of computationally identified trifoliate
orange (Poncirus trifoliata) microRNAs. PLoS ONE, 2010,
5(6): ¢10861.

Dsouza M, Larsen N, Overbeek R. Searching for patterns
in genomic data. Trends Genet, 1997, 13(12): 497-498.
Hofacker IL, Fontana W, Stadler PF, Bonhoeffer LS,
Tacker M, Schuster P. Fast folding and comparison of
RNA secondary structures. Monatshefte fiir Chemie, 1994,
125(2): 167-188.

Dai XB, Zhuang ZH, Zhao PX. Computational analysis of
miRNA targets in plants: current status and challenges.
Brief Bioinform, 2011, 12(2): 115-121.

(25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Zhang YJ. MiRU: an automated plant miRNA target pre-
diction server. Nucleic Acids Res, 2005, 33(S2): 701-704.
Zhang BH, Pan XP, Stellwag EJ. Identification of soybean
microRNAs and their targets. Planta, 2008, 229(1):
161-182.

Ambros V. The functions of animal microRNAs. Nature,
2004, 431: 350-355.

Zhang BH, Pan XP, Cox B, Cobb GP, Anderson TA. Evi-
dence that miRNAs are different from other RNAs. Cell
Mol Life Sci, 2006, 63(2): 246-254.

Stark A, Bushati N, Jan CH, Kheradpour P, Hodges E, Bren-
necke J, Bartel DP, Cohen SM, Kellis M. A single Hox locus
in Drosophila produces functional microRNAs from opposite
DNA strands. Genes Dev, 2008, 22(1): 8—13.

Achard P, Herr A, Baulcombe DC, Harberd NP. Modula-
tion of floral development by a gibberellin-regulated mi-
croRNA. Development, 2004, 131(14): 3357-3365.
Mantovani R. The molecular biology of the CCAAT-
binding factor NF-Y. Gene, 1999, 239(1): 15-27.
Maity SN, de Role of
CCAAT-binding protein CBF/NF-Y in transcription.
Trends Biochem Sci, 1998, 23(5): 174-178.

Combier F, de Billy F, Boualem A,
El-Yahyaoui F, Moreau S, Verni¢ T, Ott T, Gamas P,
Crespi M, Niebel A. MtHAP2-1 is a key transcriptional
regulator of symbiotic nodule development regulated by
microRNA169 in Medicago truncatula. Genes Dev, 2006,
20(22): 3084-3088.

Dugas DV, Bartel B. Sucrose induction of Arabidopsis

Crombrugghe B. the

JP, Frugier

miR398 represses two Cu/Zn superoxide dismutases. Plant
Mol Biol, 2008, 67(4): 403-417.
, s , . miR398
, 2010, 32(2): 129-134.

Lu C, Kulkarni K, Souret FF, MuthuValliappan R, Tej SS,
Poethig RS, Henderson IR, Jacobsen SE, Wang WZ,
Green PJ, Meyers BC. MicroRNAs and other small RNAs
enriched in the Arabidopsis RNA-dependent RNA poly-
merase-2 mutant. Genome Res, 2006, 16(10): 1276—-1288.




<<
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


