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WE AR 8 T 5 T-DNAZEAR 44 e o §i 06 3R 15 — A gt 4% 56 8 (WK T8 (Oryza  sativa) i i & S8 A8 44
Ossrh2(Oryza sativa short root hair 2). SEAATEEHRIARBEER D, HEFERK61.4%, WEKEHERH, RF
Bf 2R (1922.8%, R AR B, WREBEAW AL TS, [ Mz IR 2 3, Btk S 5E78 4 iyt b3RR3 2E K 1
WS A R LGB B 2 o AR R I, SIS PEIR B2 0 B E AL R 3 o ST X SR AR AR T RIF o4 ) 20— AS I R B,
ZSB AR AAET-DNAKG A G2 . FI T Ossrh22i45 A RURIAS 5 P Kasalath 22 38 1 2 [ F it OsSRH2H T RE R e 7, K&
M 5105 o558 EISSR(simple sequence repeat)tic RM6370RIRM4743E 81, AL FHE 4> 1.1 cMF13.0
cM. T8 it 7E PiAgic 1) & R 34 B (11 STS(sequence-tagged site)brid, 4 OsSRH2IE K5 A7 T 4710 S1227F1S1531.2 [1], 2

BB 2) 7304 kb, AHE— [ OsSRH24T T T JEdili

KR EDE, BET, KR, FIRBRANK

TIRES, EHIW, TKE, Kit# (2011). KEERBRALIAOssrh2(F R B b SR e . FY244R 46, 625-631.

R AP BB G 5y, A rY) S LIEEAT
VTS WA DA I o ARE AR R SR B 4
i A MR T 15 1 R 58 0 (Gilroy: and Jones, 2000),
SERPIOK 5« 7753 AR e R RR I 2R T o AR
BAKKRE BT 4 i drisketh . iERL
ATy (K34 Bt (Cho and Cosgrove, 2002). #
BIRE LA EARMEER L R, s L
AR T AL ¥ T (Arabidopsis thaliana)
RIS T SR ME RO 3ERE (Horn et al., 2009; Libault et
al., 2010).

BT VE VAR 2 AR R R B I 52 S 1k SR R 5L 7
ERFBN R BRYE, HErA K (Oryza sativa)iid
RIBR PSR G . Tk, — L REIIRE
RE W AR ALE £ K (Zea mays). K ZZ (Hordeum
vulgare)FI 7K Fe vh i %] oK o CLARIE T 34N 50 oK
BB WA rth1. rth2Rirth3, rth1Hirth3
e RWAMBMRABE, HEKREKZEEE D,
rth2fR B8 1L R A, AHREAR B K8 U 1E Rk 1)
1/5-1/4(Wen and Schnable, 1994). RTH14ifid T %
153 W sec3 J M [A) 543 Wi #) (Wen et al., 2005);
RTH3%m i1 AR 2 fz A5 B 40 B T ple b R 47 3 224 FH 1)

Wk H #1: 2011-05-04; 4252 H #1: 2011-07-04

COBRA-like # [1, =21 7 41 i BE 155 1 F1 40 g 1)
%E{H (Hochholdinger et al., 2008); HxRTH2% 4k
WARIE . MKZZE k] 7502 MRE K F kR
{&(Gahoonia et al., 2001; Engvild and Rasmussen,
2004), HZML P Z RBEERATE, ASEMN
RAVHILr 8, 245 WA S5IRER G AL MZIK
# 3L R HVEXPB14#% o [ (Kwasniewski and Szare-
jko, 2006). 17 IK/KAFHE AL P (1) 731 5 A 0 me B 1)
WD, HET R A4 R R e % . OSRHL 1242
BEKFEAR B Tt 2 ) — AR T, i1
bHLH(basic/Helix-Loop-Helix)#% 3% K T (Ding et al.,
2009), OsCSLDT/&— 4z lE R, Ll
FKOJAKIAtCSLD3[A i (Kim et al., 2007). OsAPY
Gt — N K ARNTPs 1) = IR XUBE IR I, 5% il #6511
KAFHK (You et al., 2009). T Yus:(2011)HiE
T — MK 3 K OSEXPA17 5 18 A K 1 41 Jig e
RS i LA O

AT AL 11 D AL 15 5 T-DNASE A A 1
JE R SR AT T2 MR B K A R B R AR AR, 1A
KRR B EAR, BEMESRE LR, K
H.Ay 4 4 Ossrh1(Oryza sativa short root hair 1), )
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AMA AR B AL FE B SHR L T 2214k,
F HoAy 4 24 Ossrh2(Oryza sativa short root hair 2).
AHEFER Ossrh2E 4T 1 B 43 iy MDA € £, LA 3]
h KR DAL 1) 2 R ) R 70 BT B LAl

1 MR57%

1.1 KB

A 525 BT H i K F5 (Oryza  sativa L.) 5 B 58 48 44
Ossrh2A 1~ LLRERE S Al 4811 b 15 A5 15 54 1 T-DNA
TN SAAAE, SIS U B AR, TRIRE A —3,
RAERAIE « B Ossrh2 5B IR HRIRS it FhKasalath
AAT, FIREF AR, - T-1st Ak o B AL R e AT

12 REKRHRESGH

H4 AR AR Ossrh2F BT AE R R 11 AR IR K 5, .
& TR AR KRS E F2 9 (Yoshida et al., 1976)7 (1) 8
JeWey Bifn. AKTRIE, FahmBCT TS, H
Nikon DC70sEARHLIAEAEAFERK S A ES, EHRARE
X i Leica MZ95(Germany) 47T B 541 . 7 St ik
(ZEISS Axiovert 200) N M2 X MR E. 4371 H
Z P RO R RR FORE . ERK A ERKE, &
A EREH . & HHR{(STD1600 Scanner
(Epson, Japan)# /K& FH . T FHWInRHIZO (Re-
gent Instruments Inc, Canada)&{% 43 #1 RGBT
AR E G

1.3 REFTHRN

P 6 VL 11 Y A BN SR AR I T, 725 HT75% &
BT BE290 B, 20% K SR IE #E15 80, AL
BRIZKIGVEA—5IK o« SR JEREN 55 IR 1 AR 1/2MS R
773(0.5% phytogel) I, }iFRILH Parafilmfiidf 1, 4%
BakmAEKE R ENCE, UK EREE TR
K WG FRIRMIHT, R AR b 7 B R
(Cryo-SEM) (HITACHI, JAPAN; GATAN., UK) Fx} 3
AR B X AT RO SRR . [RIF, ARHE AR 23—
mim AL A FLBE IR AR B 40 R R AH S S B (R &
KJE . HARAEE S BT R AL G

1.4 WLEET-DNAMIHEN EHHRF
KT A Ossrh22 15 & HT-DNAKG A5 HE 1, X%

RFIEA T 55 3 (HPT) W A) 43 B 0T o AE T IR B A
& 54 M R 304K, LLHPT-F(5-CGGTCGCGG-
AGGCTATGGATG-3")fIHPT-R(5-GCTTCTGCGG-
GCGATTTGTGTA-3') 4 5| Wit ik £ ic & K HP Tk
ITPCRY 1. 10 pL PCRY™ 14 J W /& R 1 5 A AR DNA
1 uL.25 mmol-L™" MgCl, 1.2 pL. 2.5 mmol-L™" dNTP
0.3 uL. 10 pmol-L™"iE % 11314 %0.3 uL. 10xbuffer
1.0 uLFI5 U-uL™" Taq DNAZE47#0.1 pl. PCRIZ I
FEP ol 94°CTIAE S48, 94°CAE30%), 64°Ci
K 30FF, 72°CHEMH30F, 35/MEIN; 72°CLE(HS /8.
SN 7 ) 28 0.8 % B I it Jie Lk I/ BIORAD it i
JRAGAX L= 1if% o

1.5 JKFEDNARYHEEN

K H T 2 I TPSTE (5K 1 BT %%, 2008) WK FE M J 4
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WG TR E AL 7 T hR ok B 2 A4 SSR
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I 9250y 38 AT I B 5 8 e KR 1255 G (044 11198
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RGP(http://rgp.dna.affrc.go.jp/E/toppage.html) F1 7
[l A R R 9 A A1 (1931 14 ik DR 4 e 7 LE X,
G HT LA I 931 VKIHE [ 1) 9 1 2 5, A7 2 57 1)
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RIVAEZ A b PCRIZMNAREST R 94°CHALMES 541
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PGIN; T2°CHEM5S3 50, PCRY™ 18 /=4 256 % 58 A 4 1k
JE I FK 23 1, ARG A
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Figure 1 Phenotypic characterization of 7-day-old seedlings of Oryza sativa wild type (WT) and Ossrh2 mutant

(A) Seedlings of the WT and Ossrh2 mutant (Bar=2 cm); (B) The primary root of WT under stereoscope (Bar=1 mm); (C) The
primary root of Ossrh2 mutant under stereoscope (Bar=1 mm); (D) Cryo-SEM images of root hair zone of WT (Bar=50 um); (E)

Cryo-SEM images of root hair zone of Ossrh2 mutant (Bar=50 pym)

R KFEEF AL (WT)HIZE ALK Ossrh2 5 K 7R IR B R 2L EL
B CEAMEREE)

Table 1 The characteristics of 7-day-old seedlings of Oryza
sativa Ossrh2 mutant and wild type (WT)(means+SD)

Trait WT Ossrh2
Plant height (cm) 16.3+0.85 16.8+1.63
Seminal root length (cm) 11.1+0.58 11.0+£0.80
Adventitious root length (cm)®  5.1+1.23 5.3+0.83
Adventitious root number 5.340.52 5.410.51
Lateral root length (cm)® 0.4+0.03 0.4+0.11

Lateral root number 198.3£18.54 207.0£9.12

a: SR KA EMRMAC R T BME; br F 7R L2204 S AR Y
TR

a: The average length of three longest adventitious roots; b:
The average length of twenty longest lateral roots on each
seminal root

SRR, R ILSRAR IR 3 B AR B A A D
B AR W 22 (A, R1), BEERE
(1 5 A AN T 52 2 T s, AR B AR ] D,

J A TL161.4%, MR AR HUA BT AR T ) 22.8%,
WEBREBRAE TS, JHiBa K, s X
(K1B-E; #2).

2.2 WEE5S5T-DNARHES BT

U R AR PR A 5 A2 FH T-DNAR B 51, TR R
A (1 I B R T DU 0 3 A 0 e DAL R AR A
(HPT)[¥IA7AE o X 30RKRIL N RAZVEAR KT HLR T i
FebRil S I HP T s 5 51 ik AT PCRY™ 1, 45 1y
REIPCR™H)(KI2). X 30MRFRI N RAZVER I,
FELPRFRIASE DUt 2 [RD A (K 4 2R (B R s ) LI IR
BYER S T-DNANAFAE D A 70 B R 3R, R W%
AZ HT-DNAFRA SN, W REE AR5 D .

2.3 ZI{KOssrh289iRIES IR

K FE FE AR B 98 A5 4k Ossrh 2.5 HiAE i F Kasalath B
AR R, L AMARMIE Y, %5 Kasalath A4 7
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Figure 2 The co-segregation analysis of the HPT gene with the phenotype in T, plants by PCR
M: Marker DL2000; W: Wild type; P: Plasmid containing the HPT gene used as positive control; 1-30: Different T plants

R2 RFELF AR (WT) FIR ALK Ossrh2 AR B2 B (P £ {H +
FrAEZE)

Table 2 The characteristics of root hairs of Oryza sativa
Ossrh2 mutant and wild type (WT)(meanstSD)

Characters® WT Ossrh2
Root hair length (um)° 256.7+6.05 58.6+1.83*
Root hair width (um)° 5.3+0.52 8.2+1.05**
Number of root hair® 14.0+£1.05 7.7£0.75**

a: FHIRII3—4 mmit; b: 204 KARBMFIAK S, ¢ 1004RAR
BRI FME; d: 100 pmx100 umifi N R B
i 7E0.01K T EEREE .

a: In the region 3—4 mm from the root tip; b: The average of
20 longest root hairs; c: The average width of 100 root hairs
in the thickest and thinnest parts; d: Root hair number in a
100 ymx100 pum region; ** Significant difference at the 0.01
level.

RAD B, R T S AR A 82 B A D s 1
4004 Fo bR AR B th LAY 85, &R 7R, 1F
WO 5 A B AR U A 31 40 B L 4 (x°=0.85<
0.05=3.84)(#3). Bk, 1ZMIRZE AN b B RE L A
P 0 IR

2.4 OsSRH2EREIHFEM
% F Ossrh2/Kasalath [{) Fo B4k @ BEAE, R

R3 KRR B RAL K Ossrh2i) 3545 73 Kt

TR 4 B/ M1 (bulked segregant analysis, BSA)
(Michelmore et al., 1991)%} Ossrh23E4T#]E M7 M
Fo J3 25 T 4 b B B A1l 30 /> 58 48 Bk 43 3 32 HU DNA,
R 5 A S DNAVE G A8 i — AN S8R o DASEAR I Ay AL
B, PISEACRIF DNAJ IR, T2 3tk B350
A (198X} H 2 2 VE M SSRERICHEAT§ 8, K ILEE10
S YA 4 T R iC RM6370 FIRMA74 1) 58 48 it
DNATKIPCR™ 4 i [n] <42 /& Ossrh2ffyafy 84 . ik —2%
3T R BHRMG370F1RMA74 55 58 A% Ak 3% 1 5% % 1%
FLIAE PR 2593 9904 1.1 cMA3.0 M. ZER] 58 A7 ) F fi
b, YRR, B HAA RAAR I IF R
FE1 050%k. HRHE H ARE F19311 1 5L 47 41 2% 5+,
ERMB370HIRMA74 2 1A & T 3N E WIS AR A 2 2
AYERISTS 2 ¥ 451081227, S1315F1S1531(%4),
It 2K 1% KRG F AR B R R 58 A A STSH7 id S1227 F
S15312 1), HARG otk L EAL B4y 0 1 227
917 bp#i1 531 894 bp, 2/™bric A4 #1254 4 304
kb, £ 3/~ S IBAC v, HIOSJINAa0079-
B05. OSJNBa0049K09FIOSINAaO049KO09([E3).

2.5 1t
WRELEMYRIFE S EERE .. REREHIRENL

Table 3 Genetic analysis of short root hair mutant Ossrh2 of Oryza sativa

Cross F1phenotype F2 population x*(3:1)
Normal plants Short root hair plants Total plants
Ossrh2/9311 Normal type 308 92 400 0.85
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Figure 3 Molecular mapping of OsSRH2 on rice chromosome 10

F4 TR Ossrh23L K E AL/ TARCFES
Table 4 Molecular markers and primers used to map
Ossrh2

Marker Product
size (bp) in

Nipponbare

Primer sequence (5'-3')

RM6370 F: TTGACAAGCCACACACACAG 90
R: GTCCTCCCTTGGTTCTTTCC

S1227  F: TACATCTGCCCCTGCTTCT 210
R: CAAAGTCACTGGCTTATG

S$1315  F: AAAGCCTCAAGTGTCCAGAC 155
R: GGCATGGATGTGTAGTAAGC

S$1531  F: GAGGAGGAGGATTGGTTGAC 139
R: GCGAGCGAACGAACCTTATC

RM474 F: AAGATGTACGGGTGGCATTC 232

R: TATGAGCTGGTGAGCAATGG

A5, WRERE N R E HIE 2 voe
(Dolan et al., 1994). 7EflEE IR E R A AN E
RNz AN T2 g 2 440 PR 2 T ) 3% 52 4t 2 A AR
M, i R Bz A L fi 4D R R 4 ) 3 A
R B4 i (Schiefelbein, 2003). BRItk 4k, #idyh
AFAE 2P R B K £ X (Dolan and Costa, 2001),
—RELEHIAE TRERAFE) LA K 2 B+
M), RIATAR— A3 B2 4l L #8A 0] Be S5 REAG T O
BN SR EEHIAE R P R BOR AL, Wk
7. /N (Triticum aestivum)LL Jz — 6% 4% ik 2 1 i
AP REDI T, EATIIAR R B A T ANy S
TE 2T R /INAN R TR 48 B, o AN IR 48 B A g

ISR E . KFEIRER R E S, WeErR g
IS B B A 4l A HFITIAN Hh 3 R 40 iy
AN BR324 77 A2 1 /N 48 B oy A6 SR B (Yuo et al,
2009); A BTN A BEAS L B 41 B A n] e AR AR
FE(Kim et al., 2007).

AR B A A= T 4 J s S 1 2810 T i e K i 2 822
KA R, R B AR AR O A
IR T V2 2 5H A R o 3X SEHE [N 58
AR Ja a5 [ A B AR A B AN Ay IS 1 e, B R
B, 805 ERBRLEG S T KZ P, AL
FER AR 2ot R BB ASIAR S, B, 4> X,
2 B R g 25 % I T 2% (Horn et al., 2009; Libault
etal., 2010). CURIE 944 7KFEHR B 5 AL A4 11 T iy {1
KA BN T A FIFE BE R, e e 7 S Je itk b
(1) OSAPY SR A8 o3 it MR B A L 4R J5 4 1A, A
T AR () 58 (You et al., 2009). Osrhl1. Oscsld1
1 Osexpa7 AR B K 5 AT B A1 1911.5%
31.7%HM130%. OsCSLDTE: T 50 6 i T i K,
5 TIRBRSH S, FRAEKREH M, Jim b
k. OSCSLD15ENAES 105 YL ti ik |, OsRHL1A!
OSEXPAT7 ¥ & i 16 556 %5 4L 44 I (Kim et al.,
2007; Ding et al., 2009; Yu et al., 2011).

ARG, Ossrh2f B BN, AWK EAD
S, I HAECE D>, AR 40 AN R IE R IR IR E
BURGAAT G, 7SR B A0 MR B R LR R AR, (HEA
REIE PG, HED AR B 4R IR B 41 il v ds o
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ARG T A AL 52 21 520 - Ossrh 2015 41y (1 =R AL
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OsCSLD1AN ], o fr 75105 Je (4R Fi B E 11
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FREA2.2 M, XX [AI N A 35 HE IBAC.
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sphatidylinositol transfer protein)3 [5LOC_0Os10g0-
3400, H 5T E R B HICHE K CAN OF WOR-
MS1(COWT)[AlJ . cow 587 fAM BAR KT . Bk H. 53
X (Crierson et al., 1997; Bohme et al., 2004; Vin-
cent et al., 2005), Ossrh2fRE 5% F£ M EcowHE
HAHAEL, HED OsSRH2W] R 2 1 R e /UL 4% % 2 11 Ak
BRI, AHGE 75 34T 00 e S Dl i EL AN SEES: T LLEG IE

it KA AT FRE RS AR L
T T RAG X FFH8h, #EBHM.
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Phenotypic Analysis and Gene Mapping of a Short Root Hair
Mutant Ossrh2 in Rice (Oryza sativa)

Wona Ding1*, Yanli Tongz, Yonggiang Ning1, Shihua Zhu'
"Laboratory of Plant Molecular Biology, Ningbo University, Ningbo 315211, China; *State Key Laboratory of Plant Physiology
and Biochemistry, Zhejiang University, Hangzhou 310058, China

Abstract A rice (Oryza sativa) mutant with short root hairs (Ossrh2) was isolated from a T-DNA insertion mutant library
of rice in the Zhonghua11 background. Except for root hairs, Ossrh2 did not differ from the wild type. The number and
length of root hairs of Ossrh2 were only 61.4% and 22.8%, respectively, that of the wild type, and hairs were thicker. The
root hairs of Ossrh2 were also morphologically abnormal and showed distortion, swelling and branching. Genetic analysis
revealed that the mutant phenotype was controlled by a single recessive nuclear gene. PCR analysis of T, and F, mutants
showed that the phenotype was not caused by T-DNA insertion. To map the OsSRH2 gene, we generated an F; popula-
tion by crossing the mutant Ossrh2 with the Kasalath wild type. OsSRH2 was first mapped between the microsatellite
markers RM6370 and RM474 on the short arm of chromosome 10 with genetic distance of 1.1 and 3.0 cM, respectively.
Then, 3 new polymorphic sequence-tagged site markers were developed in the region. OsSRH2 was finally mapped
between markers S1227 and S1531 with a physical distance of 304 kb, which would help in its cloning.

Key words gene mapping, genetic analysis, Oryza sativa, short root hair mutant

Ding WN, Tong YL, Ning YQ, Zhu SH (2011). Phenotypic analysis and gene mapping of a short root hair mutant Ossrh2
in rice (Oryza sativa). Chin Bull Bot 46, 625—-631.

* Author for correspondence. E-mail: dwn@zju.edu.cn

DTG HPIAL)




<<
  /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 1.3
  /CompressObjects /Off
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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

  /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 [3000 3000]
  /PageSize [595.276 841.890]
>> setpagedevice


