5% BF02
K% (K##) (R NI 1}
¥ oo EOE L ESFS
LR F v OEEELI28F
FMNESHEHAHE  PFE204£3H25H
PRGSO BES  FAEAIGE 4558 1 HES
wF 78 #, B X HEICKRFERFREEGESAAER
(EtERA2) AEREY AT AR HIL
wm X & H A % (Oryza sativa L.) TETFMOSIRMEE AT SEET
(2R3 B 05t
HLamCEERR (F£) #EBd% KiE HEE
n o AR FE
R BE OB
O OER EBE
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MXNBEDER

MiEZ L CSHk. BRSO/ T X, KIRHIH 2 & TREIE X THEFH
RDLIREEIZ e B BENEDLLEVWEHATICELNZETFIE, PHIEL 22 EVE
LD HETL. ZOEGHEERI), BTHEMEE, BTFEROK, BHFEELEFLK
B ZERTREZPECH S, BTFEMICIT, BEPLEANRKHICB W TEHEMEDIR
HHLNTW5S,

#Hi4 % (Oryzasatival.) OHEFHHIIBRENESHREICEATE ) BB
HISNTELAY FEA AR, BFPEBENBENBBCHRE SN TEILZAREA A1
T, BFFHFM #Ew_t#ﬁiénfwé(Mmmamzmwoﬁ?ﬁ 2E 2533
CEbLLEBIETFIZ. YOEAXFAF LA AEMEE LSBT JE 3§ B Gt
e K SE IS & 212 E T B (Bentsink et al. 2000; Miura et al. 2002; Clerkx et al.
2004) L2L, A A EFERICEDLIZBETREEINATEL T, EHERIHL L
LERTVREWV, KFETE., BEA A BT IETFEGOSHREEZ IR T 28T
DEEBLUBEOBRKEZENE L, 3510, A/ f0a7aLb s aryzfv
T, BFHEGOEHRCROON BTN OBEHBETOFSFIHLTEELZ,

. T RGOS LR T % BI5 T OE HFAT
BrEGVPEVA Y FEA A “BR 23 5 e BTFHFG@PECERBA AT Feh)”
Y Oz AR R (recombinant inbred lines: RILs) 191 &2 x H W T, MfHmD%
K CEDb 2 BN EBETFE (qunatitative trait loci: QTL) 2 MM L7z, 1 405 5
FEOBRAF L7 RILs DETFHGZFML. 24 HoETFHmICEDLL QTL M L 72
(Table 1)o MR M7z QTL FIHIZ. £ 5B L7 ek B2 1 BT (¢LG-5 B &
O gLG-7). % 9 Jefafk k12 2 #HI8 (qLG-9-1 B X U qLG-9-2) THo7:o &TD QTL
CBWTHER 23 5O LEETFAETHFMEZEETBEINH o2 HBFIIDIZ-T
B X7 gLG-7, gLG-9-1 BX U qLG-9-2 D#FE%E. 7TxxeHh ) zHEEFRIIHD
QTL % & G fEBA G 23 FIC@EH L T 5 g fa ki3 B R H (substitution line: SL)
*HWTHERL L,
2. qLG-9 O & % B 8 85 A
7%W@k§w%9%éwmﬂﬁﬂmﬁi%5%tLf‘B$%tsm6®§mm
A 193 18 A % B v T B 8H 3 X % fE R L 72 0SL36 13 ¢LG-9 % & & #HIH AT Kasalath
CEBRLTVARKTH) HABORFEI 0% E TETLARFRIETIZBVTD,

=131—



80% L DB WEFREZ MR L TB Y, Kasalath B D ¢gLG-9 PHEFHFG2ETT &
HEFR T X 72 R Td % o Advanced backcross QTL fEAT D FE H . R79 & R49 O [ IZ QTL
DYE— BRI ENT, F3 UHELABETFOREMEZFML. ZOXRAMFE#L S F2
DRBAMEZREL., BEEEBEBIT L2, TORKHR. gLG-9 1 CAPSb 75 0.3cM &
CHPal2 * 5 0.3cM DB ICfLE D)5 Z L AT % 72, CAPSb & CHPal2 O [§] o ¥y # i #f
3% 30 Kbp T& 1) ., The Rice Annotation Project Database D & T Fi#ll 71 7 7 4 O
BOMNO—ZEBROEBEZEFOMN L NO—2Z 6 Y VEEBY v EE{LEBEEZ42 - F T
% B15F (trehalose-6-phosphate phosphatase: TPP) & | HRERA D ¥ Y X H % 2 — F
3 % E{nF (Conserved hypothetical protein: CHP) D &FE 2 2O B EFA T S N7z
(Figure 1) o
3. qLG-9 f&EHfi #HI% O & {5 5 TR AT

BRI BILZ2FUMIN-BEZTFOREIEL RT-PCR EIC L )@ L2#HR, 20 HA
5 40 HIZ2F T SL36 I BV T DA CHP DEH MM & L7z (Figure 2) o CHP O 7/
LI, BERBEORL D 2 D0 cDNA BfFE L TW/2D T, CHPl, CHP2 &
L. ZNENIHHFENL T I 4% —TRT-PCR 217>, CHPI B’ EH L V2 HEZHEID
720 CHPL IZDWTH / AHBOEERY], BB HROHEAERY ., 7 I/ BREY 2 Hwv
THRABREZIT o 7R, 41 A TIE CHP2 &, I A F TIid AL818839 & &\ # [ 1 2°
WG hotz, MENBEIHMBECHFEL., KEEY 87 TRV
BRENl, EF—7FRTB S5 40D BLOCKS T, Protein of unknown function
DUF81., 15 Kir3.4 inward rectifier K+ channel signature, Photosystem II phosphoprotein,
Ephrin receptor, ligand binding 51, S-adenosylmethionine synthetase, Late embryogenesis
abundant protein 3 FE2SF#l S 7z, CHPl BNEAKMMICER L2 L H 5, ¢gLG-9 ¥
Kasalath Bl O V. BZFICER SN2 SLRERFEEZH W TEARRNOREN M FHm 5
RBEEEMAT LIz, ML S 35 HIRLIBEIZIUHE L 72 NIL O F Tid, HAHRIZHE
LCHMIAEICE (., Kasalath HE D ¢LG-9 D EIFBO SN, LA L, 30 HH
TN L7-ETCTEROOM o7z, ThiZ, LS 30 HLUF O T Tid CHPI
DEBPAT G ThHholclOfFTHEMIIHE Lo/ EZOLN, EHIZ, Him
(B 32T/ 24C) BMETTERLAZSLOETIZ, RE1 - AEB»SEFEOKTH
Roh, BEIHRETELRL LS 6 y AHI TORFROEBICHAFE L HELEN
AOONLhol, BREBPOFBLEILZ, 4 2BETORRELHIEL10,
CHP1 b SR IZ X ) B AHH S W2 REPER LN D,
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4. HROKEA XA aTIL s Y a rEAVEMEBICBT A EXS R o FT
WROBEA AT 7L 23y (Kojima et al. 2005) 725 EIK L 728 1 4 24
MEHWT, BREHEBOEXELBMLETHEMCBEL T, EEBT 2T o2 HEAHK
WD TO0%RE 200 EHE~Y— " —%2HFAEL. HABE % Japonica type. Kasalath %
BXU%R 23 58 % Indicatype & L TN L7z ZORKR. A — A - ICABLREN
AHOLN, FNHD%NTH CHPal2 TEIETHMOFHEIIENKRE L, qgLG-9 D
R R < EE LT A R S N7z (Figure 3)o

DEOWRERE,»S, BFHGEXRT S gLG-9 DEME(ZTIE CHPL TH ), &
PR LBEFHEGOEMICES TH 5 N2 E2ERL TV AW REEIRE S
N7oE 2 gLG-9 MDA X BBOETHFMICOIELBEELTWE ZENFRBINT

Table 1. Location and effect of QTL for germination and normal seedling growth seeds.

. Storage i Position” RS d
) X D

Trait henod Chr. Interval (€M) LO %) A
Germination 1 year 7 XNpb33 | XNpb9l 46.7 2.8 6.7 6.4
2 years 7 XNpb33 | XNpb9l 46.7 39 9.6 9.6
2 years 9 XNpb40 | XNpb3l5 0.0 43 108 10.2
2 years 9 XNpb3174 | XNpbl160 474 53 125 10.9
3 years 7 XNpb33 | XNbp9l 46.7 33 8.5 6.2
3 years 7 XNpbl17 | NASLIS 62.6 3.6 9.4 6.5
3 years 9 XNpb40 | XNpb315 0.0 44 113 7.2
3 years 9 XNpb401 | XNpb385 534 54 128 7.6
3 years 7 XNpb33 | XNbp9l 46.7 Sie=19 12.9
3 years 9 XNpb40 | XNpb315 0.0 4.7 14.6 143
3 years 9 XNpb103 / XNpbl60 452 7.7 206 17.0
4 years 7 C507 | XNpb379 779 29 6.3 25
4 years 9 XNpb160 | XNpb3174  47.4 29 6.7 25
5 years 5 CI128 | XNpb255 47.5 29 6.9 4.1
5 years 7 XNpb33 | XNpb9l 46.7 2:5 6.8 4.1
5 years 9 XNpb401 | XNpb385 534 5.5 127 5.5
Normal Seedling 2 years 78 XNpb33 | XNpb9l 46.7 47 112 79
2 years 9 XNpb40 | XNpb315 0.0 47 118 8.1
2 years 9 R1164 | XNpbl03 38.6 54 173 9.8
3 years 9 XNpb401 | XNpb385 53.4 3.6 85 3.0
3 years 7 C451 | XNpbll7 59.1 46 127 129
3 years 9 XNpb40 | XNpb3l5 0.0 47 120 12.5

3 years 9  XNpb3174 | XNpb401 47.3 92 208 213

4 years 7 C507 /| XNpb379 77.9 1.9 44 0.4

* The nearest RFLP marker to the QTL is underlined

b

" Distance from the inal of short arm

¢ Proportion of the phenotypic variability explained by the nearest marker of QTL.
¢ Additive effect of the allele from Milyang23 compared with Akihikari.
* Putative QTLs with significant LOD scores on 1,000 permutations tests at the 5% level.
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Figure 1. Predicted genes in candidate region of gLG-9.

Two genes predicted as trehalose-6-phosphate phosphatase (TPP) and conseved
hypothetical protein (CHP).In CHP region, tow cDNAs registered in KOME. Wide boxs in
each genes indicate exon. Bars under predicted genes indicate polymorphisms between
Nipponbare and Kasalath. | detected polymorphism among cultivars with numbered
polymorphisms.

Nipponbare SL36

DAA 0 10 20 30 40 0 10 20 30 4 G

CHP

Figure 2. Predicted gene expression in candidate region of qLG-9

RT-PCR analysis using specific primer for each gene. On the top of lane, The
numbers indicate day of sampling after anthsisi (DAA). Nipponbare genome DNA
was used in G lane.
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Figure 3. Association of CHPa12 polymorphism with seed longevity.

(A) Frequency distribution of seed longevity in 24 cultivaers. White and black boxs indicate genotype of Nipponabare and

Kasalath, respectively. (B) Statistical analysis of the association of seed longevity with genotype. The statistical difference
was determined by Mann-Whitney's U test. Difference with P<0.05 was considered significant
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i LA RDEE

1 1 d. ZOEELEEOBRE ThA 2BIZAROEMEMABRR LRV ET I LIZLo
T, SHLBETCOHEI TR ME (BETH) RSN TS, $abb, 1 4#
TR 2R T 2 BIZEREEZPHLNICTSH I LT, (kA RREANOBIG IR D % B {RE B
WEMHT 2—20FETHS LR b, FHFEMEE MR LRIHMUZ EEHWTREZ I TH 5
fT-HaciE, EHERENRERICB W TEMESRDO O N TV b, B HIE Sh T
XA AT, R R BRI THEE SN TE 724 FTHART, BFEMIREVI &P
W SN Tw5b, BTHEGOSHEICEDL 5 BIZTORERET 5 Y aAHBE, a4 xF+2
FEAXTHLMIENTWEYS, BTHGICEDLIBRTIRESINTES Y, AHER
LHLMIEN TR,

ZFD L) BERDLRIT, REMBFFEETHDHEARERIZ, BIREA A BT LHETH
DR T 2 BIZTF ORI, FEB L OBEEORITE B 2 5\, HTHmDLHkME
ZB D B BERRETORBICKI L7z 2 TORHETRENFIE, 1) 1 AOMTFHFdHo
ZREMECE D A B0 BN EEE TR (QIL; quantitative trait loci) ZfHL7zZ &,
2) FNH5DOHTLFESEORNE I Jfufhk b QIL ([ZHEH L. EAEELESFNTIC X ) FET
T DEREMEICE D B BIET-HVER L T\ 5 Jefa (ReEis & BB C 30Kbp F CITHFE L7
Zk, 3) BETFORBMIE L CHROFREA A7 a7 v a v e HOBEHEITICE
JAYEHRSTIDBHTICE D, Z OFERIZEERE L T 2 BRER A O BIE T AT FH iy D S Ak
AR A EMEETCHAZEERBE LI L THDL, TNHDOMFRHRRIE. 1 2 DOfET
Fa IS b B EEEEBEOMH L L O Z0FEFIICHICKRECEMT 2 L £ b2, 5F
LAV TOMBAICERESE S Z L TETOMIIIBT 2 HMMEE GO REMEI RSN,

IhHDZ i, B L THIRGEB 21T ) ICLELBEOMERN EFREATL L Z
RLTWS, LEdioT, EARERIRBORE, Bt (Eaky) otimte LT
BIE LR B,
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