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SUMMARY

Analysis of rice (Oryza sativa L.) transcriptomes and identification of a

large number of novel genes using serial analysis of gene expression
Sang-Gu Kang

School of Biotechnology, Yeungnam University, Gyeongsan 712-749, Korea
kangsg@yumail.ac.kr

Genes involved in the developmental specific phases, such as the early flowering
phase and the post-pollination phase in seed development, are very important
resources for crop biotechnology. Numbers cDANs for useful and novel genes
were selected and characterized during the very early stages of flower
development and the early seed development by using rice 60K microarray
analysis, mini-scale of Serial Analysis of Gene Expression (SAGE) analysis, and
differential expressed cDNA screening méthods. The patterns of gene expression
were analyzed by northern blot analysis. Furthermore, predicted molecular
functions of selected cDNAs were carefully characterized.

About 200 genes were up-regulated in the very early flower
development. These were involved in the cellular processes and signaling,
nuclear chromosome structure and dynamics, but most were unidentified.
However, 924 genes were up-regulated during early seed development. large
numbers of these genes identified in 5-DAP were involved in storage and
processing, cellular processing and signals, energy production and conversion,
carbohydrate transport and metabolism. Hierarchical clustering analysis of
differential expressed transcripts were performed from early flower, late flower
before pollination, to early seed development (5-DAP).

Sixty-five c¢DNA clones for specific expressed in the early seed
development were identified in 60K-DNA microarray analysis. Forty genes for
the early seed development were identified from Long-SAGE analysis. Using
functional genomic analysis and the differential expressed cDNA-screening
methods, total one-hundred forty-six numbers of full-length cDNAs were
cloned. Among them eighty-six cDNAs were sequenced completely. Briefly,
these ¢cDNAs coded for translation initiation factor elF3, starch granule-bond
starch synthase, ubiquitin-conjugating enzyme, galactokinase, putative RING-H2
finger protein RHF2a, auxin-responsive GH3, rice specific glutelin, signal



recognition particlel9 kDa protein subunits SAPI19, sucrose synthase, MAP4K
alpha2 protein, liberate protein ligase-like protein (LILA), dormancy-associated
protein, EU-1 alpha, nucleotide DNA-binding protein, kidnaps-like protein,
beta—expansion, glutathione peroxides (GPS1), RNA binding protein-like,
3-isopropylmalate dehydratase, small subunit, TFIIA-gamma, acyl carrier protein
II (ACP 1), bifunctional nuclease-S1 type nuclease, and vacuolar V-H+ATPase
subunit E. In addition, several differential expressed ¢cDNAs in developmental
stages showed unknown function. Among them, RAP19 gene was exactly
localized with a rice genomic DNA mutant that showed less—tillering phonotype
of Tosl7 insertion mutants. Furthermore, here we report the first functional
analysis for eukaryotic lipoate—protein ligase (OsLPLA) that catalyzes the
formation of amide bond between lipoic acid and specific apoproteins pyruvate
dehydrogenase and a-ketoglutarate dehydrogenase in Citric Acid Cycle. We also
cloned a rice glutathione peroxidase and named OSGPXI1. Including these
cDNAs, useful genes having novel functions will be discussed for their
functions. Identification for these useful genes were performed using  the
profiles of differential gene expression between meiosis and post-pollination
specific stages by Northern based selection and DNA microarry.

In this study, we performed the functional and molecular characterization
for some of these identified cDNAs. Here we found a cDNA RAP58 was coded
for a functional glutathione peroxidase, OsGPXI, was isolated and characterized.
The OsGPXI1 encodes a protein of 168 amino acids with a predicted molecular
mass of approximately 185 kDa. The deduced amino acid sequence of
OsGPXIcontains two GPX active site domains and one WNF(S/T)KF domain.
There is no plastid transit peptide sequence contained in the OSPGX1,
suggesting that OSGPX1 may function in the cytoplasm. The OsGPXI1 gene is
located slightly over 8.5 c¢cM from the short-arm end of chromosome 4. The
transcripts in the seedlings were quickly induced within an hour after exposure
to salt stresses. Furthermore, the gene expression was gradually induced in cold
and drought stresses. These results indicated that OsGPXI is a newly identified
stress-inducible gene of the rice glutathione peroxidase family that protects cells
against both metabolic and environmental oxidative stresses.

The ¢cDNA RAP65 was a small subunit of 3-isopropylmalate isomerase
and a homolog for leuD gene of bacteria. Leucine biosynthesis in bacteria and
animal has well been investigated because of main component of protein.
However, leucine biosynthesis in plants is largely unexplored. Here we found a



rice ¢cDNA encoding a similar protein to a small subunit of 3-isopropylmalate
isomerase (OSIPMI) of leuD gene of bacteria. This suggested that plants
operate the similar pathway for leucine biosynthesis found in microbe. The
OsIPMI gene is located on 1093 cM of chromosome 2. Transcripts of the
cDNA were abundantin metabolically active organs including leaves and
developing seeds. In a comparison of IPMI protein sequences from various
species, we found that the OSIPMI is closely related to those of photosynthetic
bacteria than fungus and yeasts. This suggests that plant gene for
isopropylmalate dehydratases possibly be chloroplast origin. Further analysis for
amino acid composition by PSORT showed that the predicted locations of this
protein in cellular organelles could be in chloroplast thylakoid space and/or
mitochondrial intermembrane space.

The cDNA RAP19 was predicted as a novel putative RING-H2
zinc-finger protein, named OsRHF2. In the amino terminus of the deduced
amino acid sequences of RAP19 OsRHF2 cDNA contained a RING-finger (Really
Interesting New Gene) domain, which is specialized type of Zn-finger of 40
residues that binds two atoms of zinc. The domain can be conformed Zn-fingers
of the cross-brace motif type, C3H2C3 (RING-H2 finger). The gene expression
of RAP19 is up-regulated in flowers in meiosis stage and gradually increased in
5 days after pollination, suggesting that RAP19 may relate to the functions in
reproductive organ specific. However, we also predicted that this gene involved
in tiller development because of high structural similarity with SE gene of
required for normal shoot development. One of the rice Tosl7 mutants, NIAS,
JP, showed high amino acid sequence homology with that of RAPI9. The
mutant failed juvenile tilerring. The hydropathy profiles of amino acid structure
showed typical arrangement of membrane-traversing, hydrophobic regions. This
structure suggests that RAP19 is intergral membrane bound protein having some
signaling function with protein. Arabidopsis photomorphogenic repressor COP1
contained the RING-H2Z motif.

The cDNA RAP41 was a gene for lipoate-protein ligase function. Up to
date, eukaryotic ipoate-protein ligase of plants has not been identified. Lipoate
protein ligase was known to catalyze the transfer of the lipoyl group from
lipoyl-AMP to the specific lysine residue of the lipoate dependent enzymes,
including glycine cleavage enzymes, a-ketoglutarate dehydrogenase, and pyruvate
dehydrogenase which catalyzes a key reaction providing acetyl-CoA for citric
acid cycle and NADH for oxidative phosporyaltion. Functional complementation
analysis using E. coli 1plA/lipB null mutant revealed that novel RAPA1 (putative



OsLPL) gene in expression vector substituted functionally the mutant IplA/lipB
gene of mutant E. coli. In seeds development, the gene expression was
developmentally up-regulated. These results indicated that RAP4l1 gene
expression iS necessary in functions for citric acid cycle to produce energetic
molecules such as ATP and NADH in mitochondria. These results demonstrated
that RAPA41 is the first identified gene for the lipoate-protein ligase of plants.
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H 1 F A7 e e e
138, a7AEHgAL AL

¥ (Oryza sativa)®] % AX9 dAAAH & FAAEY L3 34
oz BA%Y, 71% 1&2 novel AR} unidentified cDNA @9

34 wiog Fuslgrt. gxd 7157 F<2 Unknown novel gene full length
cDNAES 233 o 479 S B3t FAdEY 9 $dAFE Northern
analysis 2 expression analysisE F3l9 FAA9] 7]5& JdF3n @), ol
3 W fFETAAY EF FHE 93t Serial Analysis of Gene Expression
(SAGE) W3, ¥ DNA microarry, 183 F#8 ¥ 5489 cDNA library=%H
differential northern blottings & AF83ty £ dT7E APt 483 cDNASS
FR}AY. Fud F FAXY FAFEE THHo| AN EHo2 FFE
o AEsta AEAGA 7/ dgd dAGAR Fedgol e AR
¢ & 54 F(G-DAP)Y BLS {84 ¥ unknown FAAES FIHAHOE AT
Ak 38X AAMA B4 (transcription analysis)Z ¥ 23 # < ddL HolE
spotsel]l A F3E FARES WA Clusters of Orthologous Groups (COG)S £
A5t A3} very early flowerdl A& oF 204719 spoto] up-regulate H A}t 1 F
post-translational modification, protein turnover, chaperones’} 571, 28] 3L cellular
process9} signaling®l #d3le FAASL Tdo] F=# ALY 5-DAPIAAE oF
92471 9] significant spotE°] YA 2™, translation, ribosome®l TA L AAFA,
AJA A, @F3tE diAb B o F, olnjieil ol 2 ARA T dixtel #AH
T FAAEY Lo FEAAY. 8 F v 2 A J1@gAd FASNE £3
A, A 24 2 AYBA FAAY, AEIS2EEN ATALDY AASE K
AAT 9 A FRH o2 G HIE Hojn HIAHE FAAE] Fuy
At

B 71242719 8 F 3-59 FAAEE 3719 lambda ZAP cDNA libraryE =2
8 fF&FaAe 7159 Ed 44 4749 E 868 FHEd. 31 A9 7
U FAAE FHIYY THATFES A8 Northern analysis 3071& 3
3t H} meiosis stage 5°]3 2AE = 3719 cDNAES 2A3YT}. Sucrose
synthase, putaive eukaryotic lipoate ligase 5& ¥ %3 6719 cDNAY:E % 5¥
Fo] Eolxgoz wyo] HIYrk i 9 5Fold @do] X unknown cDNA
clone 471$} OsVATE (ATP synthase)E W] E3 9719 cDNAES W39 o
9 7157 &2 cDNASY SdY L 7Iaa SR et PR Fol
el d&+E FAstgt AEE 23719 cDNAZF ¥ 52 A EA A ofA 1 7%
of &3 Wi HolYA F2 novel FAAEL. £ dFZEH ste] DNA
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binding protein family, cold induced protein, phospoglucomutase, MAP Kinase,
GTP-binding protein, ubiqutin-RPS27 fusion protein, Ring H2 zinc-finger protein,
cytidine deaminas, pgospatydilinosytolglycan class-F, GPX, 223l lipoate ligase
59 A% (novel) FHAESC] FuHAYL AW FAAEL] 754 E & 2
I} F2 FE7AAQY glutathione peroxidase gene (OsGPXI1)3} abiotic stress®l
#A3 AFE g8Iges, AE9 Lucine-D FAA, Ring H2-Zn fingerd¥ &,
Phospatidilinosytol glycan §3A, 281 E3] 3 A9 71508 AR} citric
acid cycle®t ATP Ao B3} lipoate protein ligase 7]%5< 3= AL 3
t}. ol AR EA N o=z ¥ A lipoate protein ligase ¥ WHT 1
A 72T Be fFE&8FAAL 7 FAAEY AR THEAAPL A
FHo| 715 S AT AV|dA |2 E Fusdrh

248 447 9e i

L A7MEe 24 H9 £4 AA45L FF
ERAEF 54 7z Adolnz FRAL A7s A 7 &% fAAE

]
s £4), DNA Microarray, northem blot ¥4 WHES Al&so=x ¥ A4
FERFAAES 1 3% 2 794 g FAAES FE AEITI
g8 8T FAALeEZA 1 7HAS b

2. A7MEe HoA 89 v FHAANYES & F AFFA 2 1F/PHA F4Y
AT Fod Adgez AA oA AAReE {FAASE FHEL g
o e ¥E MY F83 AEZA 179 FAALES #A3 AT 75 &
B Eo) H3t] v {ARQ genomics I B ZPoh @A ARFAAE
FAA AAF7IANEY 5o 95 oz FHZo] oHAL FHolth Y
Zr MEFARY 7j5g B3E JsHAMNErE ol @4HA Fgdh &F, FA
A Z@AQ cDNA E¢ FHaia A7 {FAAE FHses Aol AFsIt 1
B2 E AFdAE old <A JA e FEFHAER novel geneES FH
Fomq F § aFIIA FEE AT FAALE S¥7F Dot AT
Ao AFEd FAAES Fugozg ¥ FEFAAES H8E $59 AF
Adel DNABEZ gustax s

—
zt
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A2 d = 7lsnd 88

2141719 ERAQ Q9] FUke A vitE AAAFY 4zet ¢
g g Qe A% ol2xlornz 7R Bo] Av|EHE AP H o
AARez AF3 Hi 3. 53] vjo] @3 genomics, BFF8, 18 EAHF
AEF9 A7 A AA AQAFANA JF53d AT7IEHZE A Folvh. = H 9
A2 genome 7| AEAE 9 Korea Rice Genome Research Program, ¥
29 Rice Genome Research Program, ¥]5¢ The Institute for Genomic
Research (TIGR)®] B| genome project, 22|31 = A International Rice Genome
Sequencing Projects Wdidt Ad+E 353 ) o9} A AR dAF4 F
ATFHENAN BE =¥9& AFFo=A B9 genome FH|Fo] &4 FeEjol gl
a5Ez ¥ FAXRE HA AL F JE BEFoZ JeRAAY a7 g
3l AP Yot B A7 HAAT = HEU)eF9 2147 ZEE Y Al
AEFAA 7IsdTAREY AdFgAY dF2A Fdstan Jok FUME F#
ZHAA @do] A AAGFANA ¥ AR 7 WIAY dHAAXNAES
THSE 59 ZleaAAM #F A7 ABH2 Yk A FFY A FEF
AA Adel 213l microaray$t T-DNA tagging +Ax 43 S99 9dig 9771
AP oy add= Exsta W ZFEY AdFHAe #d Vs iHIT
A O A A a8y 3% 71€¢9 7% 8- A A (functional genomics) 3t
Ao FYlA F& FAAES gH L 75S HIE 28HA d7A
o] &whe] 3 d Aol

=2
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H3Fgaplusd e % 2t

12. 47308

LATFALLATAA

371847 L AsA GA (F) 9 % 3(AP)9 SAGE ¥4 37 cDNA libraryE
£3] Novel AR 2283 o]E FAAY 7]5E WA sgch ¥ Ay F
vegetative growth® reproductive growth®] #A3 F 2o A AR oE cDNA
libraryE& &wdltx FAo Z ASdAE {FAAe FHAEAE AAFAH.
Meiosis (Z89)e] GAE ¥g3 AN FRFo ZAGAE AEAANA 7t
A ok SAA Adde] glenz g Be TR AR 2Ee] &
t} (2¥91). °l= Z}% morphogenesis’7t %3 homeotic FAAT, eggst
pollen®] AA A @A FE FHAT, meiosis cell cycledd recombinationo]
Adts FARATE 59 UF# novel FFAAEC] HHIA Ao FEHA FA
zygotes®] A odg AW FAATL, embryo () A 2 27 71AFZ FA
A, Seed development®t Endosperm® 24 #dAE, AZER AZUA @4

FHAE, 4252EE7 A5AT] ASE FAAT Fol & AL N o
FE WSS Mol Wdo 24 B olth ol F WAHAY FAA 2AA
WEHE WEEY FoEA A FUHoE Hold AL e HUASE gu

stna gk,

k UF: Unopened Flower
| OF: Open Flower

Inflorescence UF
d evelopn}fm

OF day! day2 day3 day4 days
] j

Numbers of
genes expression

Atter pollination
Embryogenesis
Initration of seed

high

|

low

Numbers of
genes expresslon

aging

Vegetative growth Reproductive growth

a8 1Log/347 2 gy aA IF) & 7
(AP)9] #rRA 2™

o
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7}.SAGE#4

FEA 24 A7 FE F FAY 24 2 AYdA fAAT 2EHE FAAE
e A 813, Microarray 9+ Long SAGEE A Adte] AAAQ FAA ddE ZAMe
o, 71% "l&d 2 N7FE novel FAAY 715WHE S W#EHILA A}AW 7T
AR e AFdE FAA 2 ¥ ZEAY (Comparative gene—expression analysis)
o] fAAY 7%& olEta FAo AALAYY FAA B FES Il F
23 wHo 2 PGy ¢t} (Adams, 1996; Bertelson, 1998; Velculescu,1998) ©l
23 w3 A FHE EST, Differential Display, DNA microarray, 12|31 H ¢
¥ Serial Analysis of Gene Expression (SAGE)7} A3 9t} ¥ SAGEE
A3 FRAR AxA L ZHAL APA Y AFHE FEEFYE VEdeE WHRe=E
A g A7 ZAFAYe 2U|AG 9 AW FAX g6 Bo] AMEHI JYY
(Velculescu, 1999; Velculescu et al, 1999). Z¥2elA4 HE u, SAGEE
sequence-based A& WAooz A2 ttE A J#, AL ¥AY, AR
BHAFEEA (d, hormone, pathogen, =83 W3}, 2 3sE52A)A 2 T APA
ES BN HzENS ANFozA FFAQA FAAY HAFEE =3 F 4
v} 283, e mRNAE W3 10bp (I-SAGE) %2 2lbp (Long-SAGE)
Axo &L 3 oligo (Tag)s 7 2@ FAAE dEFLZE @3t AAAHSE
AA FAAY BHAFFS BN 5+ vt Z tagES concatamerE HAPIEF
ligation ¥ ©} plasmid vectorg9] cloning ¥¢. 2822 3}}9] plasmide] 1.5 kb
o] A29 tagE 9 insert 7IANEAAL 100719 tagES (100719) mRNA = 100
Aol ddFAA) fEsA Ao driAbol ZAE tagES bioimformatics®]
o BAE 5 AA §AA data basedld A5 FAAES AM3A profiled
HEoEN ANITTFHoR FAXY BdAE ¢ + Ak (2¥2). ¥ 9 SAGE library
of #I ATFE F3lo FAAY RAFEE EAMEI 5-DAPAA BL WIS
Z HolEx SAGE tagEdl #233tE cDNAES libraryyt EST bankZ 5§ FH 3}
2A 3ot
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v Isolate SAGE tags

TR—
| B
T e |

v Link tags together

v Sequence linked tags

q Unidentifid q Novel
SAGE tag genes

Quantitate tags and determine
patterns of gene expression

Exprassion
0]
»

© o »

Disease

% 2. SAGE(Serial Analysis of Gene

Expression)?] E4%

2.9 A 2Dy

7}. SAGE (Serial Analysis of Gene Expression) Library ¢ A4
LongSAGE ¥®-& AM43ted SAGE libraryE A st (293). W9 &4 3
A (VEDst 8% 5449 34 (GDAP)Z5-H mRNAE #373 F cDNAE &SR
3, oligo dTol biotinE £t} Dynabead M-280 Streptavidin slurryE A}-838}<f
cDNAE FolF3, 12~1571¢] bpE <QIAste] dddte AFEL Nlallle ARES)
o] ¢cDNA9] 3 #HEw JASFJ}h Nlalll half7} F&23 AdaptorE<S ligationdh ¥}
t}, Adaptorl2 linkerlA¢} 1B, Adaptor2: linker2A$} 2BE AF&313 )
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Linker L — >3’
Link
TAer TTTGGATTTGCTGGTGCAGTACAACTAGGCTTAATATCCGACATG
Link
TBer TCGGATATTAAGCCTAGTTGTACTGCACCAGCAAATCCAminoModified C7
Linker
vs . [TTTCTGCTCGAATTCAAGCTTCTAACGATGTACGTCCGACATG
Linker ) .
o [TCGGACGTACATCGTTAGAAGCTTGAATTCGAGCAG AminoModified C7

40U Mmel& A}43+9] linker tag molecule2 #2399t} Linker 1-tag$t linker
I~tag e ligationA]7] 3, 16TCA 2A17F 30859 T4 DNA ligaseZ ligation*] 3]
% primer 13 28 A}43t9 ditagE T EHAIATH

Primer oligomer

Primer 1 Biotin - 5'-GTG CTC GTG GGA TTT GCT GGT GCA GTA CA-3’
Primer 2 Biotin - 5'-GAG CTC GTG CTG CTC GAA TTC AAG CTT CT-3

29 tagES Hsp2ll (NlallDE AHE-3te] 41 ditagE £ sk £2€ 41
ditagEg T4 DNA ligaseE Ag£3lo 16T °ﬂ A} overnight* 23} concatamerE
P54t A A ditagS 2 concatamerE-S plasmid vector (Sphl A FEALE A
23 pZero-1)o] Z243tgch Vectorol Al FYZA primer (M13 Reverse, M13
Forward0E Argste] d71M9 S ZASAT. A7IAEel Z24E taged #A
oligoE A8+ full length cDNAE screend}lil, expression analysisell 23 AF&
A=

|

Clvave wHl 41K munm
Rind |6 Sirspla

uwn-unmthn

EE

Chawe wlhmtnqm [p 2]

-mncawmxmm - BRI srmmm
F“L"ﬁxw

Lm und Alpmy wih ’-

-gcnm T RO IOOGO00001A
Q2 DO D D0000000 0% 14

v‘ Bauly m'hg.""' TR Faryas

1% 3. SAGE librarye] Azt
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238. A4+ 25

1.SAGEE 534 (Oryza sativa)®l % AF9 @AAA & {FAAE9
ad Gy 24

Hel £7 A 3] (Ve ¥ ¥ 59% 371 GDAP)EFH %3 mRNAZ
cDNAE TEQ3, AdaptorES ¥33F & PCRE AAs9Y. PCRES &3 $%4
ditagZ 128bpe] DNAE op/l2=Ad 2Ry HE 393, oS HspI2ll (Nlalll) At
242488 ¥ linker® A A3, 41bp (41 ditag)E< Tr‘i'—il 3t9} concatamerE A
A At 4lditagEo]l 3dAET  concatamerEs  FolA  300bpoldE AVELS
fractionation3te] A A3}, Sphl AFETAE FHEF pZero-1° F=dsHdh
BamHI#} Xhol ARELE FAAZ S &A% 23, vector=7]] 2.8kbt =7
7t B2 7} insert® FAY = AU} Size fractionationd] <3 300bpe] /el
insert¥S A& & AU o]E SAGE FEES 97IHMEE 2AFTAY.

concatamer

t«-n..-d -4

Size fractionation
(Remove <300bp)

Sequencing «—— 0.65 Wmrrm——un
. Cloning into
pZEroO-1

19 4, SAGE (serial analvsis gene expression)®] A3 RBAT

SAGE cloneg9 47|49 4 A, vectord] ¥£39E EcoRI AR AR 9] K-
B2H insert’} 929, Z Transcript sequenceS < Nlalll A3t a2 A2] (CATG)
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2 295014 Yt} (1™ 5 boxEAE sequence). ©1E CATGH7I 4L oF 41bp
vtk EA4%E AL B £ AUt 29 594 HE ule} o] d}e) SAGE clone
o] 47149 A A3 Transcript sequenceS<S Nialll AFE 4R (CATRE &
Zd=ojx Utk 2+ CATG (box¥EAE sequence)Z @AZAHo] 3= Long SAGE
ditage& 41-42 bp E& o|Folx goenz 7} tag 2 21 bp7t @} dhtY
clone 94714 E A3 22719 2@ 9 mRNA (cDNA)E e

Nodst 2100 Signel G877 A:3T8 TAR 388 Page 1.6f2

g Versiond7 OTHIOPOPHBUVI)v1.mob Sad, Ape 03, 2004 841 AM
. Basacaller-3100POPERIVE-LA{16)-SP8 derne_3100 Fri, Apr 6. 2004 2:28 PM
BC 4.500 Cop 3 Poirds 1500 16 17450 P 1 Los: 1000 Speciog 0931003}

G G ERL KT T KRGO EEETC S 6T s TN PR B nar engravoe vy Aot 01G T rw@wtmmwaf
15 78 38 o — & TS P g 5 Tin
EcoRI

""‘C‘N-Tm ool memgnmmmmm'm

ﬁm&*‘:.}ﬁm’mﬂfﬁ“‘*{ﬁ 508 11t 307 T R Az st ot O TG A AT P0G T et 187650 TICIGC TG X TC 665 AT
e roc 300 330 £ 346 385 i

Ecﬁmmtﬁmﬁ?wmmfcmcwm;\; W ws*tcrmmWf"msmmmc -- ;u“rwrcwm~m»cmwmm-csw EASICLRG
= i 28] 182 FER 33 L2 10 (17 {E1}

] " 44 o M LA, SO ALM.. &
[it] oo m 5§39

,,,,,

% 5. SAGE clone® 971449 ¥A. Transcript sequenceE -2 Nlalll A3 & AR}
HFCATGZ EEHolA vt 24+ CATG (boxFEAE sequence)Z A
o] ¥ Long SAGE ditagE< 41-42 bpEE o|Fojx gorz 7} tag
52 21 bp7t D). 39 clone 97149 A= 22719 2d ¥ mRNA
(cDNA)E Yetdit

7}. 5SDAP SAGE DNA sequencing 3 3}

5DAP SAGE DNA sequencingd ¥+ SAGE 2000 Analysis software 4.0
(Invitrogen.Co.)& AH&38te] BA3tAth. Anchoring EnzymeS NIalll-CATGE A
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A9 en, di-Tag lengtht 418 7|Fo2 MAAFHHIT, A SAGE sequencing
fileA# oA total 10,020712] DNA ©H tagE S #2383t SAGE Analysis
softwareo] A& 10719] bpE o]F oA tags AASIY utEHE JI5E 3dWEF o
Z A7t %t Table 1914 CCTCCGTCGTY ¥71E€ ZE tagrt 213 ¥bE
o2 1 & MEE YAtk 283 33 oY WIEE YEHE tagZhA| v
RAEE 349t 10bp} tagES database searchE 3tg oy, thdd cDNAEo] A
g5} A4 SAGEE 58t AdhA 41719 ¢cDNAE %, Rubisco activase?)
tag (CCCAGCTATGGCTTGGGCCT)e] X8d Aoz Hol Sder ST
U =4 Foldoz ddHE FAARYG YA OS2 transcriptd] Fol B 4
Z}9] tago] WHEA o2 XJIHJQYn AAAY. 2322 21bpe Long SAGE tag
& VFe2 F2 NEE e $£o2 2lbp tagES AEsA 123 48
o]4e] wHE WEE el 2lbp-tagE S ¥ 3t2 BLASTAE AME3t] 7} tag
B #HFst= cDNAES #Astgh. 1 2Ad, oF 41719 cDNAE°] & ¥ H¥
of Bo]l ZAHE AL Wi o]59 cDNAE YFE 7lso waAd JA &=
FAAESo|YY. aHEZ 21 bpd e tagZ I+ long SAGES] 49 A%
DNA ¥ Zoj7} 10 bp Bl HA &2 I-SAGERT Zudgoe=z dr]e Zo]
7} 28] Z27] &9 BLAST #49] errore] &2 3] Aol AA long SAGES]
tageS ¥ASIA W7} 43] o]4F9 SAGE tagES A= st 2 AR 40719
AA7 A9 =AY, ol YHFHAAES BLAST #4052 Follk Ay gy
o] B9} cDNAY ¥& genomic DNAE #&Ht} (Table 2). 181} Table 294
HE uket Zo] fiREL 75y fAASIUqT 22BE oy nUEe]
tagE2 PCROlY cDNA screeninge %3t9 FTAEAAAFe BHAFXE northern
blot& %3l AAF3 A 3l Long SAGEYE microarray”} ot3 A FEA ¢4
AEA ] FHAAEY LAE FAGEY dids] T2 i IAE EFAo Y A
qHoz HAFo Azt ZHu] € x2o] @Wol] 28 =Yt 1Y 21bp tagel AF
3 FE F 5¢d ZdHE AR 40018 Frsdrh

_24_



Table 1. Tag Abundance Report

Tag Abundance Report

MS Access File Name =

Molecular Genetics Lab. SANGGU KANG

Total tags after excluding tags =

Count Percent
21 1.0184
Genes in Class = 1

Cumulative Gene Count

15 0.7274
Genes in Class = 1

Cumulative Gene Count

13 0.6304
Genes in Class = 1

Cumulative Gene Count

12 0.5819
Genes in Class = 1

Cumulative Gene Count

10 0.4849
10 0.4849
Genes in Class = 2

Cumulative Gene Count

9 0.4364
Genes in Class = 1

Cumulative Gene Count

8 0.3879
8 0.3879
8 0.3879
8 0.3879
Genes in Class = 4

Cumulative Gene Count

7 0.3394
7 0.3394
7 0.3394
Genes in Class = 3

Cumulative Gene Count

10020

Tag Sequence

CCTCCGTCGT 382684

Tags in Class = 21

1 * Cumulative Tag Count
AATTGAGTTC 63678

Tags in Class = 15

2 * Cumulative Tag Count
GCGGCAAAGC 631818

Tags in Class = 13

3 * Cumulative Tag Count
CGTGCCAGGC 451882

Tags in Class = 12

4 *  Cumulative Tag Count
TCGGACGTAC 893362
TTGCCGCCTG 1021535

Tags in Class = 20

6 * Cumulative Tag Count

GTACCTGTGG 726971
Tags in Class = 9
7 * Cumulative Tag Count

CTGCTGGATG 499343
CTGGAACTCT 499832
GCCGCCGAGC 615818
TCGGTTCAGT 896844

Tags in Class = 32

11 *  Cumulative Tag Count
CATTAGCTTT 324224
TAACAGCGAG 791139
TAATGCCCGG 801115

Tags in Class = 21

14 *  Cumulative Tag Count
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C:\Program Files\SAGE2000\SAGE.MDB

Number

21

36

49

61

81

90

122

143



6 0.2909 GCCGTTCTTA 618365

6 0.2909 GTAATCCTCA 724341
6 0.2909 GTGGTGACGG 765467
Genes in Class = 3 * Tags in Class = 18
Cumulative Gene Count = 17 * Cumulative Tag Count = 161
5 0.2424 ATGCGTGCCT 236440
5 0.2424 ATGCTGTCAA 237265
5 0.2424 CCCAGCTATG 346575
5 0.2424 CTCAAGATGA 475705
5 0.2424 CTTAGCGGCG 510375
5 0.2424 GGCTAAAGCC 684070
5 0.2424 TAGTGTACTA 834333
5 0.2424 TTCAGTTCTA 1002461
Genes in Class = 8 * Tags in Class = 40
Cumulative Gene Count = 25 * Cumulative Tag Count = 201
4 0.1939 CRAAAAGTGGT 262892
4 0.1939 CAACGCAATC 268558
4 0.1939% CAGGAGGCCC 303766
4 0.1939 CGCGCCGCCG 419223
4 0.1939 CTATGCTGTG 473583
4 0.1939 CTGAATAATG 492303
4 0.1939 GACGAGGACG 549511
4 0.1939 GACGGGCTGT 551548
4 0.1939 GATAATGCCT 574360
4 0.1939 GTGGCCGCCC 763286
4 0.1939 TAAATTGTGC 790458
4 0.1939 TCGTTTGCTG 901023
4 0.1939 TGCACTGTGT 935868
4 0.1939 TGTTTAGCCT 982168
4 0.1939 TTACCTATGT 988988
4 0.1939 TTGACCGGTG 1017263
4 0.1939 TTGTGCTTTC 1030654
Genes in Class = 17 * Tags in Class = 68
Cumulative Gene Count = 42 * Cumulative Tag Count = 269
3 0.1454 AACTGATTAG 30963
3 0.1454 AAGTGCGTAC 47538
3 0.1454 AGCCTCTTCG 155127
3 0.1454 ATACGGGGAT 203428
3 0.1454 CAAAGTGATA 265101
3 0.1454 CCCCGATGAG 350435
3 0.1454 CCCGCGCCAC 353874
3 0.1454 CCGCCGGTGG 366267
3 0.1454 CCGGCGATGA 370233
3 0.1454 CCTGCGGTGG 386747
3 0.1454 CGCCAAATAA 413745
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3 0.1454 CGCGGCGTGT 420284
3 0.1454 CGTCATTTAT 447476
3 0.1454 CTGCGCGCGT 498076
3 0.1454 GAAAGTTTGA 527353
3 0.1454 GAAGAACTAT 532596
3 0.1454 GACCGTCTAC 547698
3 0.1454 GACCGTTAAT 547780
3 0.1454 GAGTGTCAAC 572226
3 0.1454 GATACTGTGG 575419
3 0.1454 GCCGTGTGCC 618214
3 0.1454 GCGAAGTGGT 623340
3 0.1454 GCGACGCATC 624206
3 0.1454 GCGCTGCTGT 630396
3 0.1454 GCTCATATTT 643904
3 0.1454 GCTCTTTCTG 647135
3 0.1454 GTGAGCTGTT 756208
3 0.1454 TACTCTAGTA 816941
3 0.1454 TACTGCACCA 817429
3 0.1454 TATGCTCGTA 845677
3 0.1454 TCACCCACAC 857362
3 0.1454 TGACGACATT 923728
3 0.1454 TGGGGGCCAG 961107
3 0.1454 TGTACCGGTG 968111
3 0.1454 TGTCATCGTG 971631
3 0.1454 TGTGTGCTGT 978556
3 0.1454 TGTTTCACAT 982292
3 0.1454 TTATTCAGAT 998692
3 0.1454 TTGAACGTAA 1016241
3 0.1454 TTGTAATACT 1028296
3 0.1454 TTTGCTGCTA 1042333
Genes in Class = 41 * Tags in Class = 123
Cumulative Gene Count = 83 * Cumulative Tag Count = 392
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Table 2. Selected 21-tags for 5-DAP specific

Long-SAGE analysis.

expressed genes from

Long_Tag Oryza sativa DNA Gene Count |
1 | CCTCCGTCGTCGCAGGCAAA cDNA clone:JO33073G16, AK073885 UN 8
2 | CCTCCGTCGTCGCAGGCACA cDNA clone:J033073G16, AK071106 UN 8
3 GCGCCAAAGCAAGE T ACCESSION . XIVL466843 putative putative pl'fenylal:mjne 6
phenylalanine ammonia-lyase armmonia-lyase
4 | GGCTAAAGCCAGCCAAACCA | cDNA clone:002-157-A01, ACCESSION  AK119632 UN 6
5 TATGCTCGTATGTGCGCATC chromosome 2, BAC clone:0]1126_B06. UN 6
ACCESSION APOMM022

6 | TCACCCACACCAGCAGCGGG chromosome 5 clone QJ1058_C01, AC112159 UN 6
7 | AATTGAGTTCGCTTTGGCGG | cDNA clone:001-120-B02, ACCESSION  AK119242 UN 4
8 | AATTGAGTTCGCTTTGGTAC cDNA clone:001-120-B02, ACCESSION AK119242 UN 4
9 | CCCAGATTGTGGATGGTCCA | cDNA donei002-175-G11, ACCESSION AK111098 UN 4
10 ribulose-1,5-bisphosphate carboxylase RUBISCO activase

CCCAGCTATGGCTTGGGCCT /oxygenase activase (rca) ,ACCESSION U74321 4
11} CCTCCGTCGTCGCAGGCAGC cDNA clone:J033073G16, ACCESSION  AKO73885 UN 4
12| CCTCCGTCGTCGCAGGCGAT cDNA clone:J033073G16, ACCESSION  AKO073885 UN 4
13| CCTGCGGTGGCCTGGAGTCG predicted mRNA. ACCESSION NM_187865 UN 4
14| CGTGCCAGGCTTCTTAATCT | cDNA clone:002-130-C04, ACCESSION  AK119630 UN 4
15 partial mRNA for ribosomal protein L31(xd5 gene). . .

L* CTATCGTGCTGTGAACAATT ACCESSION  AJ417520 ribosomal protein L31 4
16 | CTCAAGATGATCGAGGACAG cDNA clone:J023104B18, ACCESSION AKO071613 UN 4
17| CTGCTGGATGTAGTAGATCA cDNA clone:J033105G07, ACCESSION  AK102721 UN 4 #
18| CTGCTGGATGTAGTAGATTC cDNA clone:J033105G07, ACCESSION  AK102721 UN 4
19} CTGGAACTCTGTTTAGGCCG cDNA clone:J023104E19 UN 4
20| CTTAGCGGCGGCCGGTCCAA mRNA. ACCESSION XM_469305 similar to ankyrin 4
a1 Putative AP2 domain

GACGGGCTGTTCGCCGCATA predicted mRNA. ACCESSION  XM_470560 containing 4

transcription factor
22| GATCACTGCGACACGCCAGC | cDNA clone:001-127-G12, ACCESSION  AK106533 UN 4
glyceraldehyde
B GCCGCCGAGCCGGAGATTCC mRNA. ACCESSION ~ XM_479895 Fphosphate |
dehydrogenase,cytosoli
C
GCCGTTCTTAGTTGGTGGGA |  Dmpilicaria thamnodes 185 ribosomal RNA gene, | oo yoooo ona | 4
ACCESSION AY648116 |

25| GCGACGCATCGCCTTCAGAA cDNA clone:J033034]J10, ACCESSION  AKI121563 UN 4
26 putative UDP-glucose

GCTCTTTCTGTTTGAGGGCA mRNA. ACCESSION XM_469834 4

dehydrogenase

27| GGCTAAAGCCAGCCAAACAA | cDNA clone:002-157-A01, ACCESSION AK119682 UN 4
28| GTAATCCTCACTCGTACCAC | cDNA clone:006-311-D11, ACCESSION  AK104660 UN 4
29| GTACCTGTGGGTTCTGCCTG cDNA clone:J033028A03, ACCESSION  AK121519 UN 4
30| GTGGTGACGGGTGACGGAAC | cDNA clone:001-110-D01, ACCESSION  AK063037 UN 4
31 | TAATGCCCGGTTGCTGGATG mRNA. ACCESSION XM_483630 putative osc4d protein 4
32 Drosophila subobscura adenine phospho-

TACTGCACCAGCAAATCCCA ribosyltransferase(Aprt), ACCESSION AF025800 ON 4

}_?é TACTTGTGTGATGTCTGCAA c¢DNA clone:J023088C07, ACCESSION  AK071246 UN 4
34| TCGGACGTACATCGTTAGAT NA UN 4
35| TCGGACGTACATCGTTAGCA NA . UN 4
36| TCGGGTTTATTTGTGTGCCT cDNA clone:J023008D14, ACCESSION AK069118 UN 4
31 ICGTTTGCTGCTGGCTGAAC mRNA. ACCESSION ~ XM_480185 putative Caffeic acd |,

3-O-methyltransferase 1
38| TGCCTGCTTGCCATTGGGCA mRNA. ACCESSION XM _4810% UN 4
39| TGTACCGGTGGACCACTTAG cDNA clone:J013128C09 UN 4
40| TTGCCGCCTGGCCCCTAAGA | cDNA clone:001-028-B05, ACCESSION  AK104075 UN 4
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2.MicroarrayE 5@ F & H A4 2 &4

B] 60k DNA microarray 248 3] 72 ¥ #4x $3ELH L 8439t
W 373719 R F 59 (6-DAP) #FdAY AALIEES AF387] sy
GreenGene Biotech®] 60,000 7} oligomeric DNA 7} #&%¥ DNA microarrayE A}
43l A2 F¥3AY. 60K Microarrayy 2002 6] dutoA FAEQonz
SAGEdml #43 &7 A83 + 4dA}. ¥ 60K microarrays= H 9 genomic
DNA T 58417719 €84 JYAY FL& 21 715& 458 & d&e FadxA7 3F
of Holx dFe=m v HA ry|Fo] Ut FARNEL HEFYT & F Yok
Positive control24  2,31071¢] house-keeping A A7} 2502 AF o] 5 o]g) ou
6671 oligomer’l F-FAZ UGH] wWiel A9 oAyl A B A9
microarray ¥4 23 F 5DAPOA early flower? log2 x}o]o]A& Mol: ¢DNA
S Adsta A4 28 43S $F o2 HWAFE northern blot analysisE 4
A3 Microarrayd] Adel 1 @d PAto] didd] AAFE HAFUL (2¥ 9).
2822 §A42 $HALE Microarray? 23S HEste 2AS )

7} . Microarray 9 7 A & 2 ¥y

(1)Oligonucleotidemicroarrayhybridization 2] RNAlabeling :

VEF (flower of meiosis stage), LF (flower of late stage), SDAP (flower after
pollination)®] 7} total RNAZE acid-phenol extraction¥'J o2 3%, AAIHL}.
RNA (poly A+ %= Total RNA)E= ¥=A] random primerE AF&3]A] labeling 3t
At Z+ AR VEF, LF, 5DAP9 Total RNA (100-150 mg) £+ polyA+ (2 mg)
50.0 ¢, dANTP (10mM dATP, dCTP, dGTP, 2mM dTTP) 3.0 m¢, Cy5 or Cy3
dUTP (1 mM; Amersham Biosciences) 2.0 m¢, Random 15-mer primer (0.5 mg/mé;
Operon) 2.0 m¢E 4}°] Labeling Reactiond W53 & Xol& 3 65ToA 587
28t Act. 5xFirst Strand buffer 17.0 m¢, 0.1 M DTT 80 m¢, RNAse inhibitor
(10 U/me) 1.0 m¢, PowerScript (BD Biosciences) 1.0 m¢Z #7}3}3, RNAse-free
water2 850 m¢7tA FHE $Fo] FUG. 42ToA 242t FeF ¥e& AAT
¥, 05 M EDTA 5 ¢} IM NaOH5 mE H7Fsta 65TeA 1087 Hels ).
1 M Tris-HCI (pH-80) 25 n¢$ TE. 100 m¢E A7}8}3, Microcon columng o]&
3l labeling® productE A A stA ).

(2)Microarrayhybridization:

20xSSC 20.0 m¢, Liquid Block (Amersham, Co.) 12.0 m¢, 2% SDS 8.0 m¢, Labeled
TargetS #7813, SHFFZE 200 mle F9Z w3t} Labeling® targetg 10
0CelA 287 dAEstg AN A Fa1, Lol HFFh. Microarray slide
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(Label-side-—up)Z 65TC heating blocke]l 53 labeling® target® Yol & ¥,
bubbleo] 7R FEE F3AA plastic coverglassE €Wol FAh 55T A
8-12A17H& <t hybridizationg AAFE F, 2xSSC, 05% SDSE 55TCelA 587,
05xSSCE A2 A 537 005xSSCE  A2dx 587 washing3] FUtt
1000rpme.2 gAEe o ARAAFI, FA] slideg scanning 3t th.

(3) Microarray 2= A3 g o] ] 3] 4 :

Hybridization® datat¥™ Genisphere 3DNA Array Detection Array 50 Kit (Version
2)E AH$-319 Y. MicroarrayyE Genepix 50 (Axon Instruments, USA)2.2 A7 S
g ¥, Acuity 3.1 (Axon Instruments, USA)E AHg3td] £4 & 31rh Log ratio
¥ 28 7]%22 block-by-block Lowess normalizationg A}-83l9] normalizeZE 3t
Ath Cy39l signifiantd spote Log ratio?} -1.0 (2#+(-1.0)=2.0 fold decrease)°|’d
9l AT Cy3 intensity7} 500014 Aoz MAsATE wA Cybol signifiant?d
spot< Log ratio”} 1.0 (2%x1.0)=2.0 fold increase)o}%¢! A3 Cy3 intensity”Z} 500
o] 42 Ao =7 MAsYr)
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“1g 6. 60K DNA micrroarray analysis. (A) Hybridization with Cy3 labelled
Vef and Cy5 labelled Lf. (B) Normalization: Log Ratio before and
after Block-by-block Lowess normalization of Vef (cy3) and Lf (cv5).
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1% 6. 60K DNA micrroarray analysis. (A) Hybridization with Cy3 labelled
Vef and Cy5 labelled Lf. (B) Normalization: Log Ratio before and
after Block—-by-block Lowess normalization of Vef (cy3) and Lf (cyb).
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29 7. 60K DNA micrroarray analysis. (A) Hybridization with Cy3 labelled
Vef and Cy5 labelled 5-DAP. (B) Normalization: Log Ratio before and
after Block-by-block Lowess normalization of Vef (cy3) and 5-DAP
(cv5).
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2% 7. 60K DNA micrroarray analysis. (A) Hybridization with Cy3 labelled
Vef and Cy5 labelled 5-DAP. (B) Normalization: Log Ratio before and
after Block-by-block Lowess normalization of Vef (cy3) and 5-DAP
(cvd).
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}.Microarray 9 23} & 4

(1)Microarray 2] 4 3 & 4:
Microarray & AH838to] F8A7|9 23 544 FAA Sd L 4E Green Gene
Biotech®] 60K DNA micrroarrayE AH&3te] B4t 439 A= 242
A (VeDs} FEA9 A (Lf), 283 F& F 5 dH9 34 (GDAP)ZE-H
mRNAE F%3l9 AL£319t}. Microarray Array 282 Vef (cy3) W Lf (cyDd),
Vef (cy3) © 5DAP (cyd)E AH&3tdth. 1xAH ez x4 2 7139 signifiantT
spot< Log ratio”} 1.0 (2%x1.0)=2.0 fold increase)°]<l A3} Cy5 intensity”} 500
o] Aoz MAAI}HPLY, YT B spoto] AgEHonz 7+ 7@AdE FolF
TH FAAESES A7) A3t 47 Cyb, Cy39 Log#td +/-288 Ao £
Atk 2 A, AFEEr) ge] 2dHE FdXE WD-40 ¢ PR-10S
et o 5071 AxrE AddEQew, 5DAPY AEHoz W AHE {KAAE
gluteling ¥33F unknown geneo] B¢th ©]EL northemng AME3e] LA
£ =A% 3, transcription profile 24 3t

28 A BHHE Hole spotso] #HFIHE HFAAES @A Clusters of
Orthologous Groups (COG)& £43 A, very early flower (Cy3)dl A= oF 204
/Ne} spote] up-regulate¥]%lt}. I F post-translational modification, protein
turnover, chaperones”} 57}, Z2#] 3L cellular process®} signalingo] #d3= FAA}
E9 ddo] Fx= A} 5DAP (Cyd) A= oF 92471 9] significant spotE°] U
29, translation, ribosome®] 74 % AFA, AUAAA, @FE diA 2 o]F,
olul A4t olF B AFA T dlAld BAHE FAAESY B F=HAY o
= early flowere F2 #AFE24H JEAY 59 712EA 7, ¥y, A #
AstE FAAS0] BdE AR Holn, i F 5¢Y¢] & FAAAE F2 A}
o G3Ee ols 2 A4, AXEYE 5o BAHE FAAEY Yl F
ATt ole 27] FALDY H5AQ wFAH L dlF dFE AF Sl BA

= TR FEASYS 9rjd. olgd COGEAH & ¢dd FH4E9
A7l AAA £A9] AFEEZH, Table 38 AH 1] 71&E59). o3 27 A
Tg7)ol FAA (transcriptome)®] F7hE AECA &% M (29 DA dx
Hola qith &, 7|ALAF Y TR B de3| sLEAA] #
2 AF3 sl Holy dids] B fFEFAAE] Bdo] HE A
At (Table 3). 2 olf& F&F Al wo] FAF & g 27
A3 FAAT, S 2 € AZGRAR @S EdAL #hE AR, AR
Air BA FAAE, AESZEEY Az AGd BAGE FAAT 5o B
b ol theke ¥istE Hojn Wdo] FZAEHYY wWEY Aol

koo
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Table 3. Analysis of Clusters of Orthologous Groups of proteins (COGs).

Cy3(Very early flower) significant spots

Cy5(5DAP) significant spots

Number of total Cy3 significant

Number of total Cy5 significant

spots: 204 spots: 924
(B] i (B] 1
(E] 1 [z 4
[A] 2 Unidentified 665
xX] 4 8] 13
1 2 [GMW] 1
MVG] 1 w] 4
[Z] 1 [KR] 1
[OR] 2 [GOU] 1
Unidentified 143 [L] 3
[RW] 1 Unclassified 30
foy s [H] 1
[vl] 1 [U] 3
M} 2 R] 1
(L] 1 [MVG] 1
Unclassified 8 [Q] 2
[R] 8 [GC] 1
(1} 1 [F] 2
(T} 4 [S] 18
K] 2 MG] 1
[RI] 4 [Yusl 1
[Q] 1 (NI 1
[P] 1 [E] 12
[Gl 5 [TZ] 1
[s] 3 [A] 8
[QR] 3
€] 18
Q1 1
[KA] 1
[P] 6
[ow] 1
[OR] 1
[EO] 1
Xy 21
[0] 18
fuz] 1
[KT] 1
[PET] 1
vi 6
M] 6
RT] 1
[R] 32
1 1
[T] 10
K] 4
[Qvl 2
[G] 11
[OU] 1

* Functional categories
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INFORMATION STORAGE AND PROCESSING
[J] Translation, ribosomal structure and biogenesis
[A] RNA processing and modification

[K] Transcription

[L] Replication, recombination and repair

[B] Chromatin structure and dynamics

CELLULAR PROCESSES AND SIGNALING

[D] Cell cycle control, cell division, chromosome partitioning
[Y] Nuclear structure

[V] Defense mechanisms

[T] Signal transduction mechanisms

[M] Cell wall/membrane/envelope biogenesis

[N] Cell motility

[Z] Cytoskeleton

[W] Extracellular structures

[U] Intracellular trafficking, secretion, and vesicular transport

[O] Posttranslational modification, protein turnover, chaperones

METABOLISM

[C] Energy production and conversion

[G] Carbohydrate transport and metabolism

[E] Amino acid transport and metabolism

[F] Nucleotide transport and metabolism

[H] Coenzyme transport and metabolism

[1] Lipid transport and metabolism

[P] Inorganic ion transport and metabolism

[Q] Secondary metabolites biosynthesis, transport and catabolism

POORLY CHARACTERIZED

[R] General function prediction only
[S] Function unknown
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(2) Hierarchicalclusteringanalysis:

sl2 wgggog Ry FE gz FALAGANAY FAR HE FEEY
Hierarchical clustering ¥4} Z3%E 219 8¢ A3t} Early flowerdl A<= &
o] Aot SDAPAA BolAoz Frhddd {fAAE 2797 AEXNUIL, early
flowere] WAA FolHog ZFIIE Holy FARD/|ANE FarHe FHAS
3H37 AE BFHUY. BojF oz FARAAI F43] FxLdHE FAAEY
hierarchical clustering (18 858 5DAPY)A very early flowerZt9 microarray
spotE7d Y3} 2™, northern blot analysis® A#= XA HE 9). o]
E AT S F2 FA9 AFZGHAESS glutelin¥} prolamine (Table 4, FF 1)
Solg o o]E9 northern blot £4 (18 9) ¥ ¢DNA cloning (Table 4)Z2 3%}
E X8R ol B 7oA $3F microarrayE AHET V1A R FAE
91038 A3 transcription analysis (AAMA] B2])o] djds] AUsA APHUS
& wrdsta ok
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Hierarchical clustering analysis of differentially expressed transcripts
VEF LF SDAP Ve Lf 5DAP Spot position

B0a032405
B 4
AD4021T
BO5040117
B0a012016
ADI10Z16°8
ADDD12517
ANTOI 1102
BOB0S1317
A0B041220
AD5040107
B05040406
B02032404
ADRDNIOA 14
B12022108
BO1041218
BO4U12119
ADIDA1504
BOGOZ20512
AN4040008
BO8011815
| A10010326
ADT011215
AD40472506
| BAO11423
B02022025
B10011024
B03020614
ADTO40812
ATID41TI0

2% 8 60K DNA micrroarray. Hierarchical clustering analysis of differential
expressed transcripts. Mesiosis Flower (VE), unopen flower (LF), bdays
after pollination seed (5DAP).
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Hierarchical clustering analysis of differentially expressed transcripts

VEF LF SDAP Ve Lf 5DaP

WAL
~ SR A I T

BO4TIZ:
A0341504
g [ R
A3
BO351181 4
£4100iC226
AQTACTE

19 8 60K DNA micrroarray. Hierarchical clustering analysis of differential
expressed transcripts. Mesiosis Flower (VE), unopen flower (LF), bdays
after pollination seed (5DAP).
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Table 4. Identification of specific genes expressed in the early-seed development
by DNA microarray

Cy3 Cvs Spot Log2 Ratio . Northern
ID | (Ref) | (Test) Position | (Cy5/Cy3) Locus Annotation Analysis

VEF 5DAP
1 471 19025 | B05040406 5.661 AU075667 cDNA clone E10068_bA 5DAP
2 467 18592 | B04020617 5.431 AAT7T50103 OLPROLA1 prolamine 5DAP
3 444 11593 | B02022025 4.663 AU085949 cDNA clone E11825 S5DAP
4 374 7429 | B06042025 44 BE230349 cDNA clone 99AS699
5 410 8004 | B02022118 4.118 AU082975 cDNA clone E12170 5DAP
6 475 7770 | B03022101 3.897 30DGS-01-F-H16
7 417 7517 | B12011904 3.878 AAT52251 OSGLUI1 glutelin 1
8 396 6001 |(B11041518 3.84 AAT750447 RICPROL14A 5DAP
9 529 7622 | B12022026 3.706 ' BI799027 ¢DNA clone H123A10
10 | 528 7166 | B09021026 3.627
11 | 466 6653 | B10012101 3.612 AAT751226 RICGT22A glutelin 1
12 | 461 5056 |B09011512 3.095 AAT49590 OSPROLA?Z prolamin
13 582 4675 | B06042026 3.085 AAT750316 OSGLU glutelin
14 | 315 3831 | B01022101 3.052 AU094605 cDNA clone E12108 5DAP
15 | 459 3910 | B02042324 2.947
16 | 436 3599 | B01042006 2.889 CB648629 cDNA clone
17 947 6621 | B02022026 2.811 30DGS--01-F-K04 L/5DAP
18 | 454 4126 | B09012511 2,757 AU075892 cDNA clone S0814_10Z
19 | 1473 8794 | B04022026 2.743 AU223328 cDNA clone S5887 L/SDAP
46 { 349 2182 | B10032104 2.092 BE230609 cDNA clone 99AS823 All
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(2) MicroarrayE 33 ddd 4344 229

(7}) Microarray S %3 Add S859 =249 :

Microarrayol A &€ ESTFA Unknown HARAE FA422 &9 primerEs

A48t 3 (Table 5.), °l& PCRE E3lA ZFZ3Arh

Table 5. Primer design

Rice EST clone Primer name Sequence (5'-->3")
1(AUQ75667) AU075667-1U CCG TCG TTT GCT TGT TCC TCT
AU075667-253L AAC AGA AGA CCT CTA GGT TCG
2(AA750103) AA750103-1U TCC CTG CAG CAG CAA TGT TGC
AA750103-183L GTT GAA GTT GAC AGG GGC AGT
3(AU085949) AU085949-5U CAG TAT AGC ATT GCG GCA AGC
AU085949~-382L ATA TCA CCT TAA GTT TCA CAT
4(BE230349) BE230349-11U GCA CGA GAG ACT ACA AGC ATT
BE230349-420L ATA AAC ATA TCG GCC ACC ACC
5(AU082975) AU082975-1U TGC CAA CAA TGG CAG CAT ACA
AU082975-329L TTG TTG TTG GCC AAG TCC ACC
9(BI799027) BI799027-33U GCT ATT GCT GCA ACA GCG CCT
BI799027-301L TAG CTG CTG CGC TAT GGC CTG
14(AU094605) AU094605-99U GGT CCA ATG TCA CTT TGG TCA
AU094605-420L ACC CCG GGA TTT TGG CTA CTC
16(CB648629) CB648629-1U GGA GGG AGG GAG GGC CCT ATG
CB648629-346L CAT CAC GCA GTG GCA GTG GAC
18(AUQ75892) AUQ075892-57U GAT TGG CGA ATA GGC CTC AAC
AU075892-380L ATT ACA ACA TGC AGC AGT GGC
19(AU223328) AU223328-1U GCT TGC GGT GGA TAC CTA GGT
AU223328-170L TGT TTC AGT TCG CCA GGT TGT
46(BE230609) BE230609-1U GCA CGA GGC AAC TTC ACC AAT
BEZ230609-269L TAA ATC TGG GTT GAA CCC AGC
48(CB649794) CB649794-1U GTT CTT GTA CGT GAC GAA CAG
CB649794-271L AGC CGC AAC CGG CAG TAC AAT
51(AU096248) AU096248-26U CGA AGG CCC GTG TGG TTC AAG
AU096248-411L GTT GTT GTT GAC GGG GTC GGC

A g 7t Zatolw ¢ Pfu polymeraseS AME3til, FEL 89l cDNAE AME-3}
o] PCR AA3gch PCREACE, D 95T, 2 min @ 95T, 50 sec @ 55T, 1 min
30 sec @ 68C , 2min ® go to @ , 29 clycles ® 68T, 5 min @ 4C=Z HA 5
3, PCRZ ZZ3d DNAY pBluescriptll SK(+)o] 24939 d7IA4EE& +43A
t}. ZZ 9 DNAZZL northern blot #49] Z2H=Z AE3¢ith
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() 5% 599 317) 9] cDNA MicroarrayS %38 Ad¥d® 259 northern
blot analysis : ¥ %2 [R), € L), ¥4 3A (VE), TEF 549 314 (6d),
FEF 1599 A4 (156d)9] RNA9 F2YH microarray FE2 (a-32P)dCTP=
WAls BA3 2B E A3 northern hybrizationAl A =1 23, —’F—‘?’——?— 54,
159deo] A FAGqA ¥A TAHE AS £ £ AT 1 F B, o, FEA
St A Edo] HE AR oy, FEF 548 A AR HolFoz ‘*d-t»]
£ cDNAE 571 A% & YA} o] cDNAES T XA A= A9 Tdo| 5
A F3 FEF FAGgAYE dPo] HY o] (DNAES ZZEHE ZHo} FEF
stz g Bdo] Hi= T2RHE F29393, G7IAEE B4 1
A3, FEF 540 A 3AA EA 2dE cDNAE F glutelin, prolamine,
germ-like protiens 9] stroage proteing o] th¥-Eo|r}.

ID R L VE 54 15d
-» 1

-2

-3

A

-9

—»14
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3. ¥8F Eolfoz BANHE X REH g4

7t. $EF (5dAP)OIA] HolAow BAN:E FARS X2y @4 : 5dAP
A Boldoz WEHE AAE A¥sd 22498& AN}, NCBIE T3 #
AAE 2N, FAFAT. 5dAPIAN Bolfoz FAHE FAAY Z2REE F
71 9, ool fAAEe] £3dE AYA A Z2RHE I F99 DNA
o Lol 2AsAL, PCRS AN A

(1) Microarray 19 homology %A} 23}

@ Nucleotide homology

>gil 336671451 gbl AC133398.4] Oryza sativa chromosome 3 BAC OSJNBaQO083F15
genomic sequence, complete sequence

Length = 136916

Score = 502 bits (253), Expect = e-139
Identities = 253/253 (100%)

Strand = Plus / Plus

Mt 1 aacagaagacctctaggt tcgataact cgacggacaacaaatactccagtacat tgaaac 60

CEEELERER TR R e e e e e e e e e e e e e

Sbjct: 107162 aacagaagacctctaggttcgataactcgacggacaacaaatactccagtacattgaaac 107221

Mi 61 aactcat tagagacatcaaaaaactcagt tgtaccagct tgggacct tacagtgegaatc 120

FOEECEEET R R e e e e e e e e e e e e
Shject: 107222 aactcattagagacatcaaaaaactcagttgtaccaget tgggacct tacagtgegaate 107281

Mt - 121 ggctcaaatget tgcaaccgatcaaatctgeactctcettggact tccacggegagaactt 180
FHPCCECREER TRt e e e e e e e e e e e e e
Sbjct: 107282 ggctcaaatgettgcaaccgatcaaatctgeactctettggact tccacggegagaactt 107341
Mt - 181 tgccattgactagtact t tggctaagaagt tgggetaacgaaccat tacacaagaggaac 240
CEEELCETECR R T e e e e e e e e e e e e e e e e e v e e e e
Sbjct: 107342 tgocattgactagtactttggctaagaagt tgggectaacgaaccat tacacaagaggaac 107401
M1 241 aagcaaacgacgg 253

LEVEEEREETTL
Sbjct: 107402 aagcaaacgacgg 107414

@ Protein homology

>gb|AAR01757. 1] glutelin [Oryza sativa (japonica cultivar-group)]
Length = 496

Score = 162 bits (410), Expect = 2e-39

Identities = 80/80 (100%), Positives = 80/80 (100%)

M1 1 LFLLCNGSLAQLLSQSTSQWQSSRRGSPRECRFDRLQAFEPIRTVRSQAGTTEFFDVSNE 60
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LFLLCNGSLAQLLSQSTSQWQSSRAGSPRECRFDRLQAFEP | RTVRSQAGT TEFFDVSNE
Sbjct: 15 LFLLCNGSLAGLLSQSTSQWQSSRRGSPRECRFDRLOAFEP | RTVRSQAGTTEFFOVSNE 74

M1 : 61 LFQCTGVFVVRRVIEPRGLL 80
LFQCTGVFVVRRV IEPRGLL
Sbjct: 75 LFQCTGVFVVRARVIEPRGLL 94

Microarray clone 1 (M1)¢] FAHE ofjv]x4t AL cupin domains 7HA3L Sl
o (29 10), W9 glutelin® =& AFEAHE Bl olE cupin familysl= 11S
o} 7S¢] AE seed storage proteins® germins’t %3813, ©]E A E9 seed
storage proteinsE-< 2 9] 2dd] glo] Fo AAYo] At

Cupin demain, This famiy s the dbarrel demain of the supin’

swperfamily *is the Latin torm for a saall haxrel) This family coniaine
us-ns,m.umm-lpmmmmmn
provide the majer nitregen ssurce for the developing plant.

Consensws homaia
Chome 1

& sative. Ey globulia
Q. sevivy. GUTELIN TiFE 31 FEBOURSCE mmmmmmmm

0. sarire GINEELIN FEFCEESOR 20 VRPN EDESELIIIPUEDE - LICIGPURETIOUGEL LWL - HIFGIT 105
Z pwoisceasiy. shoidin 51 BRLPPTRERSEA TR RIS TETEPROLLIL P S-LIRYT 100
& isdivem 1Y glollis 53 LEQPFTIEMCLC TRDEIR —QPEC/Gh: TEIPRGLLLPEN-IEILT 11D
X sslicifolia lcpumin srons 30 LS ESATARDO U AR TR TIEG L SFI-IGPRTT - 10°
1. acSraTem Wwitiem prodimsor o0 USTFLAPENGAA LI FUEEE — QPRI LS PN LG BT s
k. 0 0 00 1D 10
U INUNE NUNC YU NN JUNUN JR JORR NRSUL IO NPPL B |
Conscasus Bomia 01 MOGHGEWPTHEG—— e IR LA 93
Ciane } 90 WRGEGTIGIIPIGCY- Elyesafassayingtcms 131
& sative I glowilin 07 LRGGFILTLIG Vs fneafanf-———drsgeneesMLEDEIRSx PIRGDRLLFP 155
0. secive. GUEELIN TPE 11 PREOIENE 308 TRGIGTNGMIIVECTerund fousnag! tomses Ak PEREIE: ts FIGIALLY 367
0. secivs GINELIN FEBCWESOR 07 YRGEGSEEIPYGLT APESEICE I ERGDI Sy 202
2 guiscemsis. glmdin 07 TRGEGTRYIPECT cifns fons o ——dins coppror PENEIDR: WMEREDTLLL 103
&, isdicem 115 glotulis 11} YEGEGIOGIVIFGC PEEErJEGILEF 105
X sslicifolis. lcpumin prons D2 OGRGTIGRITPGCLY: o OB MG LAIF 159
T -sceciram witicis preocwsor 07T YRGSGPLGLSPFOCPetighn fglcpnsqs Tanse s e PRRGDTLAF 100

2% 10. Domain analysis of clone 1. Clone 1 protein contained cupin domain
Clone 1 protein shared more than 70% homology with rice glutelin.
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Ml o}r| it ME-2 Oryza sativa®l glutelin (S18745)3 85%9 & A A S
B A3, Oryza sativa®l glutelin 22 precursor (D34332)¢}= 83%, Oryza sativa®)
glutelin 3 precursor (C34332)¢}= 83%, Oryza sativa®) glutelin type II precursor
(A34332)9}+= 78%, Oryza sativa®l Glutelin type I PREE 103 precursor (P07729)

= 18%, Oryza sativa®] glutelin type-B 1 precursor (Q02898)9}+= 60%, Oryvza
sativa®] glutelin precursor (P14614)9}+= 60%2] 454 B9t (29 11).

Clone 1 -w—

OsGlu (S1874)

OsGLU-A III pre (Q09151)
0sGLU 22 pre (D34332)

— 0sGLUS pre (C34332)

0sGLU 11 pre (A34332)

OsGLU T-11 pre (PO7730)
0sGLU 1 PREE 103 pre (P07729)
OsGLU 1 PREE 81 pre (PO7728)
0sGLU 1 pre (S06350)
OsGLU-B 1 pre (Q02898)
OsGLU-B 2 pre (Q02837)
OsGlu pre (P14614)

0sGlu C pre (AARDBG951)

L & i M L & 4

01% . 0.10 i 0.05 . 0.08

19 11. Phylogenetic tree of deduced amimo acid sequences of rice glutelin
family. Accession numbers of sources are shown in each protein.
Clone 1 protein is indicated by arrow.

M1E glutelinfr A A9 GluA39r A9 X33, o GuASHFAAE Oryza
sativa chromosome 3 BAC OSJNBa0083F15 genomic sequence®| ZA3HT). B
A7RZ 7122 B9 30 AN GluA3 FAAS ZZREHE FSOo2ZH FE
¥ Boldor WHEE Ml A Z2rE FYE G839
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(2) Microarray 2¢] homologyZA} 43
@ Nucleotide homology

>0i |307259211gb|AC099043.6] Oryza sativa chromosome 3 BAC 0SJNBa0079815 genomic
sequence, complete sequence
Length = 159091
Score = 331 bits (167), Expect = 3e-88
fdentities = 175/178 (98%)
Strand = Plus / Plus
M2 -2 cctgcagaagaaatgt tgcatgcagntacaaggcatgatgectcagtgccactgtggeac 61
PERLECY V0 CVVEEEEEREEEE PEE PR e L EE R TR Ty e
Sbjct: 69779 cctgcagcagcaatgt tgcatgcagctacaaggeatgatgectcagtgecactgtggcac 69838

M2 =62 cagt tgccagatgatgcagagcatgcaacaagt tat t tgtgctggactcgggcageagea 121
FOCEEELEETE R R e e et e et e e e e
Sbjct: 69839 cagttgccagatgatgcagagcatgcaacaagttatttgtgetggactcgggcagcagca 69898

M2 : 122 gatgatgaagatggcgatgcagatgccatacatgtgcaacatggeccctgtcaacttc 179

AR NN R R RNy
Sbjct: 69899 gatgatgaagatggcgatgcagatgecatacatgtgcaacatggeccetgtcaacttc 69956

@ Protein homology

sp|P15839|PRO1_ORYSA 10 kDa prolamin precursor
prolamin, 10K, precursor — rice
Length = 134

Score = 126 bits (317), Expect = te~28
Identities = 56/59 (94%), Positives = 58/59 (98%)

M2 : 1 LOKKCCMQXQGMMPQCHCGTSCQOMMQSMQQV | CAGL GRQAMMKMAMQMPYMCNMAPVNF 59
LOHCOMQ GGMMPQCHCGTSCOMMQSMAQV | CAGL GROQMMKMAMOMP YMCNMAPVNF
Sbjct: 68 LQQACCMALQGMMPQCHCGTSCOMMQSMAQV | CAGL GRQQVMMKMAMQMP YMCNMAPVNF 126

Microarray clone 2 (M2)¢} o}rjx=Ait AL # ¢ prolamind 70%°]/39 454
& H4YY. M2E Oryza sativa®l 10KD prolamin precursor (P15839)¢}= 76%,
Oryza longistaminata®) prolamin (S12453)3}+= 75%, Oryza rufipogon.®] prolamin
(CAA3S861)F+= 75%9 FEAAE BT,

M2% 10kDa prolamin 349 A dx &3, ] 10kDa prolamin FH A=
Oryza sativa chromosome 3 BAC OSJNBa0079B15 genomic sequence®l <& A)3}31
t}. Prolamine 10kDa®] Z2ZREHE Loz FEFE Ao Bojxoz wIq
HE M2 A2 22y FH4E G459

(3) Microarray 39 homologyZxA}l 43}
@ Nucleotide homology

Oryza sativa prolamin 7 gene, complete cds
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Length = 1429

Score = 696 bits (351), Expect = 0.0
Identities = 363/367 (98%)

Strand = Plus / Plus

M3 1 cagtatagcat tgcggcaagecect tettgcaatcagetgegt t tcaactgagaaacaac 60

CEVRCE TUED TEREER R e e e e e e e e e e e e e e e e
Shjct: 852 cagtatggcatageggcaagecect tettgecaatcagetgegtttcaactgagaaacaac 911

M3 : 61 caagtctggcaacagctcgegetggtggegeaacaatctcactatcaggacat taacatt 120
CECEEER R E R R P R R TR e
Sbjct: 912 caagtctggcaacagetcgegetggtggegeaacaatctcactatcaggacat taacatt 971

M3 : 121 gttcaggccatagcgcagcagetacaactccageagtttggtgatctttactttgategg 180
FEOCEREECER TR R T E R e e e e tere e e
Sbjct: 972 gttcaggccatagegeagcagctacaactccageagtttggtgatctctactttgategg 1031

M3 : 181 aatctggctcaagctcaagctctgttggettttaacgtgecatctagatatggtatctac 240
CELRREEEETE TR R P P R R REE TR R R
Sbjct: 1032 aatctggetcaagctcaagetcotgttggettttaacgtgecatctagatatggtatctac 1091

M3 : 241 cctaggtacaatggtgcacccagtaccattaccacccttggeggtgtcttgtaatgagtt 300
FOCEEEEE PRV REEE T T R TR R T T T ER R
Shjct: 1092 cctaggtactatggtgcacccagtaccattaccacccttggeggtgtettgtaatgagtt 1151

M3 : 301 ttaacagtatagtggttcggaagttaaaaataagctcagatatcatcatatgtgacatgt 360

CEECEE PR TR R T TR R TR LR
Sbjct: 1152 ttaacagtatagtogttcggaagttaaaaataagetcagatatcatcatatgtgacatgt 1211

M3 : 361 gaaactt 36Z

FIOHLT
Shjct: 1212 gaaactt 1218

@ Protein homology

>prolamin precursor (clone pX24) - rice prolamin [Oryza sativa (japonica
cultivar—group)]

Length = 149
Score = 189 bits (479), Expect = 2e-47
Identities = 95/97 (97%), Positives = 95/97 (97%)

M3 1  QYSIAASPFLQSAAFQLRNNQVWQQLALVAQQSHYQDINIVQA| AQQLQLQAFGDLYFOR 60
QY 1AASPFLASAAFQLRNNQVIWQQLALVAQQSHYQD ! N1 VQA! AQALQLGQFGDLYFDR
Sbjct: 53 QYGIAASPFLQSAAFQLRNNQVWQQLALVAQQSHYQD | N1VQATAQQLQLQAFGOLYFOR 112

M3 : 61 NLAQAQALLAFNVPSRYGIYPRYNGAPSTITTLGGVL 97

NLAQAQALLAFNVPSRYGIYPRY GAPSTITTLGGVL
Sbjct: 113 NLAQAQALLAFNVPSRYGIYPRYYGAPSTITTLGGVL 149

Microarray clone 3 (M3)9] ojuj:=it AL B9 prolamin? 80%°]/de] &4
£ B9t M3¥ Oryza sativa® 13 kda prolamin (NP_911471)9}= 98%, Oryza
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sativa®l prolamin precursor (JH0220)$}= 96%, Oryza sativa®] prolamin 4a
precursor (P20696)9tE 83%, Oryza sativa®l prolamin 14 precursor (P20697)$h=
84%9) =& 45AHE BHAh

M3%= prolamine 7 §RAA A9 AAdY 3, o] FAAE Oryza sativa (japonica
cultivar-group) genomic DNA, chromosome 7, BAC clone (OSJNBa0031C24)ell &
At e 78 AMF o)A prolamine 74 AR T2RHE FFo2HN, FF
3 A4 EojFo e WA= M3 FAA] ZT2RHEJE T3

(4) Microarray 92 homology=A} 43}

@D Nucleotide homology
5.1 AF194115 Oryza sativa prolamin 7 gene, complete cds

Length = 1429

Score = 505 bits (255), Expect = e-140
Identities = 265/267 (99%), Gaps = 1/267 (0%)
Strand = Plus / Plus

MO : 1 gctattgetgeca—acagegectctgegeagtttgatgttttaggtcaaagttataggeaa 59
PEEEELUEREEE FEERERERRREY T e e e e e e e ey ey
Sbjct: 723 getattgctgeatgecagegectctgegeagt ttgatgttttaggtcaaagt tataggeaa 782

MO : 60 tatcagctgcagtcgectgtcctgctacagcaacaggtgettageccatataatgagttc 119

COCCLEECEC R TR TR e e e e e e e e
Sbjct: 783 tatcagctgcagtegectgtectgetacagcaacaggtget tageccatataatgagt te 842

MO : 120 gtaaggcagcagtatggcatagcggcaagecect tot tgcaatcagetgogt ttcaactg 179

EOLEEEEE R T R PR TR R L L R L
Shjct: 843 gtaaggcagcagtatggcatageggcaageccet tot tgcaatcagetgegt ttcaactg 902

MO : 180 agaaacaaccaagtctggcaacagctcgegetggtggegcaacaatctcactatcaggac 239

FUCELEC T e e e e e e e e

Sbjct: 903 agaaacaaccaagtctggcaacagctcgegetggtggegeaacaatctcactatcaggac 962
M3 : 240 attaacattgttcaggccatagcgcag 266

FLCPEETERRTE R R e L
Sbjct: 963 attaacattgttcaggccatagcgeag 989

® Protein homology
AAAS042.1 prolamin

MO : 1 LQOSPVLLOQQVLSPYNEFVRQQYGIAASPFLQSAAFQLRNNQVWQQLALVAQASHYQDIN 60
LQSPVLLQQQVLSPYNEFVRQQYGI AASPFLOSAAFQLRNNQVWQQLALVAQQSHYQD IN
Sbjct: 33 LQSPVLLOQQVLSPYNEFVRQQYG!AASPFLQSAAFQLANNQVWQQLAL VAQQSHYQDIN 92

M9 : 61 IVQAIAQ 67

IVRAIAQ
Sbjct: 93 1VQAIAQ 99
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Microarray clone 9 (M9)9] o}vjxit ML B9 prolamin#® 100%9 454
A A 3tHct. MIE= prolamine 7 3RS A9 AA3Pon=z M3 54T A
29 H g ALdHA.

o=
o=

(5) Microarray 149 homology=A} 43}
@ Nucleotide homology

>gi[40253817 | dbj |AP005531.3] Oryza sativa (japonica cultivar—group) genomic ONA,
chromosome 8, BAC clone:B1099H05
Length = 186036

Score = 638 bits (322), Expect = e-180

Identities = 322/322 (100%)

Strand = Plus / Minus

M4 -1 accccgggattttggetactcagtgecagcaatggcaactgecgget tgtgtgggt tagga 60
FOECEERTEE TR RS T T R R T EE PRV
Sbjct: 71170 accccgggattttggctactcagtgcagecaatggeaactgeegget tgtgtgggttagga 71111

M14 : 61 t tgaactggaagtggatgageccctcagggaacacaaacacatcaccct tgt tgagcace 120

RN RN RN A RN RN AR RunnanRRRRRR AN
Sbjct: 71110 ttgaactggaagtggatgageccetcagggaacacaaacacatcaccettgttgageace 71051

M14 : 121 ttggacaatagcctgttatctgggttggacgtaacaaagccaacgtagagtgttcctica 180

LRV LT R R R TR T EE T
Sbjct: 71050 ttggacaatagcctgttatctgggttggacgtaacaaagccaacgtagagtgttecttca 70991

M14 : 181 agcaccgtgaagatctcggt tgcacgagggtgcgtgtgtgatgggt tcaaacccaagggt 240
PCREECERTERTERR R E R T e e E R e e e e e e e v e e e e
Sbjct: 70990 agcaccgtgaagatcteggttgcacgagggtgegtgtgtggtgggt tcaaacccaagggt 70931

M14 : 241 gcaaagtcaagacgtgctatcgagatgecaagggtat tgagaccaggaagctgcaagaca 300
FEECERLETECE TR LR PR E R R LR
Sbjct: 70930 gcaaagtcaagacgtgctatcgagatgccaagggtat tgagaccaggaagetgcaagaca 70871

M14 : 301 ttgaccaaagtgacattggacc 322

ARERRRRRRRRRRRERAR NN
Shjct: 70870 ttgaccaaagtgacattggacc 70849

@ protein homology

>dbj {BADO5768.1 putative germin A {Oryza sativa (japonica cultivar—group)]

Length = 221
Score = 209 bits (532), Expect = 1e-53
ldentities = 102/102 (100%), Positives = 102/102 (100%)

M14 : 1 LVNVLQLPGLNTLGISIARLDFAPLGLNPPHTHPRATE | FTVLEGTLYVGFVTSNPONRL 60

LVNVLQLPGLNTLGIS1ARLDFAPLGLNPPHTHPRATE | FTVLEGTLYVGFVTSNPONRL
Sbjct: 82 LVNVLQLPGLNTLGIS!|ARLOFAPLGLNPPHTHPRATE | FTVLEGTLYVGFVTSNPONRL 141
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M14 : 61 LSKVLNKGOVFVFPEGL IHFQFNPNPHKPAVAIAALSSONPG 102
LSKVLNKGDVFVFPEGL | HFQFNPNPHKPAVA | AALSSQNPG
Sbjct: 142 LSKVLNKGDVFVFPEGL IHFQFNPNPHKPAVAI AALSSQNPG 183

Microarray clone 14 (M14)9] o}v]it 4 AL cupin domaing 7HA3L S
(29 12), W9 germin-like protein®} 100%2} AFA & HATh ©]E cupin family
ol 11S9 7S9 A E seed storage proteins® germins’t £33, olE 24 E9
seed storage proteinE2 A &9 w@dd glo] 2 FAAHo] A

Mi149] ojmxit MEe Oryza sativa® germin-like protein 3 (AAC04834)3%
100%9) A5AL »gow, Pisum sativum® germin-like protein (CAB65371)3+=
79%, Mesembryanthemum crystallinum®} Germin-like protein precursor (P45852)

¥ 73%, Arabidopsis thaliana®] Germin-like protein subfamily 1 member 8
precursor (QOLEA7)9}= 72%9) 454 & H A

M14% germin like-protein A A¢} Aol YA 3+ 3L, Oryza sativa (japonica
cultivar-group) genomic DNA, chromosome 8, BAC clone (B1099HO05)°l & A3}l
. v 89 WAA A germin like-protein FAAY] Z2ZRHE FHOEMN,
Ml4 342 ZZREFE G351

Cupin domain. This family represents the conserved barrel
domain of the "cupin’ superfamily (‘cupa’ is the Latin term for
a small barrel). This family contains 118 and 7S plant seed
storage proteins, and gernins. Plant seed storage proteins
provide the major nitrogen source for the developing plant.

i “ ] & pLES
16 2 ] L ] 50 an
PR P o P T T e I
Cosseases Bamais lmrmmmmmnm
2“1‘“‘1‘
Genmin-lle mmm—mmmnmmmmmm
O. smlive. TWO010.1 ARII-ATMOQETETEPRITRIL 124
P sate files p 89 €0
A ek .
bbernily 1 ber 14 p 62 TEINQCUDMRVESNTTVMVIQE PRI NG SLVRINT-APTRGETNTNFRATEIL. 120
n 80 [ ne 120
[T T P T B T L2 P 1
CoRseaces Busain 60 YVIOSIGERGFFVIGOE———-——MRVINK- L REGINFWWRAG BINGDSE—IPA 107
2&::“11 a [ 1]
GCermin-lile protsin pracursor 121 VWISGTFIVGIVISNUAle———INTEATV-INDEIWRVEPOGLINFGENI G- 172
dn_ﬁnmoj 125 TVLOGTLINGIVISHPy——¢ENLQFIX) LGPEINFVFTOGL INFQINMG:-Vya 176
P sl 8] TVLEGILYVGIVTONGEE ———MELFTIV-DRGIVFYEPIGLIEFODWGY-Ena 140
L L prolen .
sublfemily 1 member 14 precursor 121 VIVEGTLYVGEVSN(Re——— ML EAKV-INPESVFVFT TQUIRFOUMIGR -Toa 170

19 12. Domain analysis of clone 14. Clone 14 contained cupin
domain. Clone 14 protein shared high homology with plant
germin-like protein. Germin-like proteins are glycoprotiens
expressed in many plnats in response to developmental
and environmental cues.
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Y. FEF FoAor ddH:= ZerHe E2Y : FEF Eo|zoz @]
HAD 259 promoterF e @MY primerE FAA3Y L, ¥ chromosome
DNA (50ng), Tac polymerase (2U), Z}z}2] 24§ Upper primer®t Low primer,
(50pmoDE AHE3t9 PCRS AAI&Yt PCREALZ, D 95T, 2 min @ 95T, 50
sec @ 50T, 1 min 30 sec @ 68T , 2min & go to @ , 29 clycles ® 68T, 5
min @ 4CTE HAA8A 3, PCRE FZ9d DNAYE pGEM T-Easy vectore] 224
3t} A7IA4E FAE4

(1)promoterprimerdesign

O M1 (glutelin-GluA3) promoter primer design
: Oryza sativa chromosome 3 BAC OSJNBa0O83F15 genomic sequenced] A 3]
oM AAstg.

-GluA3p-U : 5'-aga aca att tgt ttt cag gtA-3'
-GIluA3p-L : 5'-gcc tct aga aaa ata gat ggg—3'

@ M2 (prolamine 10kDa) promoter primer design
! Oryza sativa chromosome 3 BAC OSJNBa0079B15 genomic sequenced]A] =@
o|HE Fd3t

—Prolamine10Kp-U ; 5'-tgg cag cat aca aga tct tgg—3'
-Prolamine10Kp-L ; 5'-ggt gaa ttg gga tgg aga act-3'

® M3 (prolamine 7 gene) promoter primer design
: Oryza sativa (japonica cultivar-group) genomic DNA, chromosome 7, BAC
clone (OSJNBaQ031C24)o| A Z o)W & A} ).

-Prolamine7p-U ; 5'-ggc aat atc agc tgc agt cge-3'
-Prolamine7p-L ; 5'-tta aat cac cat tcg aga gat—3'

@ M14 (putative germin A) promoter primer design
: Oryza sativa (japonica cultivar-group) genomic DNA, chromosome 8, BAC
clone (B1099H05)oN A Z2jolm & =A 5}

-GerminAp-U ; 5'-ccc ggt tgg tgt tac tcc cgg—3'
-GerminAp-L ; 5'-gtg ttt atg gtt tct gtg atg-3'

(2) Promoter PCR¥} €24 : 7} A3 2ol 9} ¥ Genomic DNAE o] &3}
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Tac polymerase PCRS A A8ttt W Genomic DNA® ¥ =& 50ugs AH439
3, Zt Zgo]lw = 50pmold AHEEYTE. PCREACLZEE O 95T, 2 min @ 95T,
50 sec @ 50C, 1 min 30 sec @ 72T , 2min ® go to @ , 29 clycles ® 72T, 5
min @ 47T, storeZ 33 th PCRE <19 DNA 1= FoA A a9 2
=g 228 3@ ¥, pGEM T-Easy vector (1% 15)d] F243te] d7jHdE
439t 97149 42 BigdyeTM Terminator Cycle Sequencing kits (PE
Biosystems, Foster City, CA, USA)E o] &39 3, Xdolv= T73} SP6 primers
AH&-3} 1 .

marker Milp M2p M3p Mldp

XD)
3.0-
5.0— M14p :1.924kb
1.65~ M3p :1.785kb
Mip :1.655kb
10—
0.85—

29 13. PCRE %3 promoter?) regiond FZF. F83F Eol3
o2 BHHE promoterE BA437] A& PCRE A A
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(Kb)

3.0—
2.0— M1dp :1.924kb
1.65— M3p :1.785kb
Mlip :1.655kb
0 —
nfss—

19 14. PCR A& Fo4 AddE 37)19 DNA 2. op/l== Aoj A
a3 =7]9 dHARELS B3 Y

Xmn) 1884
Naei
Scaanarn 2202
flon 17 1 start
| “%
2?" 2
Amp’ ll g’l‘
pGEN®-T ez Neol | 3r
Vector Sacht | &
[ A ﬁl 73
i B2
a8zt [ 4
Pt} A]
Sa %
Noe B2
sac) o4
ot asn| |13
[L 1] 112
<PE 126

2% 15. pGEM T-Easy vectord] A X, FEF Eol3ow
HHS = promoterd-919] PCR A#}ES pGEM
T-Easy vector®l]l 22339t}
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@® M1 promoter®] 24 : Oryza sativa chromosome 3 BAC OSJNBa0083F15
genomic sequenced] ¥FHO U GluA3 (glutelin) FAA2 promoterF S
PCRE T34 FF314th. 539 DNAY Z7]= 9F 1.65kbZ, primer AZHA] o4
st 2719 FAREATH (29 13, 14). ©| & pGEM-T-Easy vectorol £243F%
I (2¥ 15), 97148 E FAAT. d47iAE B4 AT, o] A4ACA Ml19 =
E2XH FA4d4E& Q37T (29 16). A Ml 44 A7IMEe EEdE &
Hlglal glong ArjAdS A

Sacl

pGluAl

ppGluA3
(4.670kb)

a9 16, ppGluA3(M1el Z2RH)9 {FAAAE, FEIF Eojzxoxrw WFHIE=
Glutelin 35 4#2 2292 HE pGEM T-Easy vectord] 224314t
O ZRRHE Y3 299 ZU|E 1655kbo]lH, EcoRIC.E F52Y §
S
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@ GIluA3 promoter report vector®] ZA : pBI121 (Gibco, BRL)S HindII$}
BamHIe. 2 AHE3}3L, CaMV-35S promoterE A A3Atl. PCRE AAIT GluA3
FrAA9] promoter ¥-$1& A FEA Hindll¢ BamHI o2 Hastgd Had
vector$} insert® T4 DNA ligase (10 U/pl, NEB)S A}£3td 4TCA 12X 7
ligation A|FH Tt Competent cell> XL I -BlueZ AM8-3t9] electroporation (2,500V)
Wow FAFA@UT 1nte] SOC MIAE H7ste] 37ToA 1Az wjFs &
A A kanamycin (50 pg/me)e] F7Md LB AR olA 37T, 18417 vl %33t
EFsolE2add 84 F2YE AYste] kanamycino] H7FE 2XYT QA %]
o wWjg3 ¥ FAAv=E AANAY EFHAVE IE AFEL Hindll9
BamHI® 2 Hdsld 1% o}l7l2= AdA GluA3 promoter¥-$17F 2449 AL
13t

NPT (Kand gNews aery GHIAS
promoter

1.655kb

a8 17. GuA3Z2ZEHE /1A S E A E GluA3 T2 2H9 downstream
of GFP (green fluroscence protein)2 713 WA HWEE A &34 o}
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4.7)%5 %A 4 o} ¥ 3 RNA differentialnorthern #2} . 2 g4 @ {FAA ) L
SR RS R s i

7hATFAE LYY
(1) library A=

(1) Poly A+ mRNA #2 2 ¢cDNA A4 : 7t A& ¥ 9 FE4 34 (VEHS

& 549 34 (GDAP)Z%¥ acid-phenol exptracion method24] total RNAE
2839t £39€ total RNAZR-H oligo dT column$ AH&3t4 mRNAE &7
sttt 28l® mRNAYE oligo-dTE AH£ 3 reverse transcriptaseZ cDNAE 24
39}, (GibcoBRL recommended).

(1}) cDNA Library &4 : MZAP cDNA library (Sratagen Co)& AM&3te] ¥ 9
FERA 34 (VENS FEF 549 34 (5DAP) cDNA libraryE A48 4
A 29 mRNA$ oligo-dT primer (XholAl#&A2AEE ¥£3)E 0|83l cDNAE
9593, EcoRI adatorE ligationd %, Xhol¥#} EcoRIS Hz3Ath &3
cDNAX size fractionation® £3] 400bpo)l3dlyx A A3, Uni-ZAP XR vectorel
ligationA| At 298 cDNAES Gigapack I XL packaging extract®}t 4o} wt
2 A A}l Phageol packing® cDNAE$ XL1Blue MRF' # 59 infectionAl7]iL
NZY top agar$} &7 NZY nAujAo] £F3d 37ColA 6~8A1HF<t "H"kﬁ}"i
). dixd] A7 F4HE (plaque)e #HEETF F SM bufferE 23, 4TlA
overnight3l 9t} #1A $1¢ SM buffer® FA3+3, chloroforms #7138l cDNA
Library 2 B #3441}

(t}) ¢cDNA library @4 : Lamda phage cDNA library 20 @& 10 mM MgSOy
o] *=0}9l: bacterial host strain XL1Blue MRF’ (ODsx=0.5) 600 glo]l ¥& ¥ 3
7CNA 1587 &8 ¥, NZY top agar 6 me o] NZY AR e &5

t}, 37CHiE ] oA 8AZHESH w3t EAE QA £, 4T 243 X
3}3 nylon membrane (Schleicher & Schuell, 2002)] EZ15& FAFAT &
2 8%  membranesS Denaturation-Neutralization-Rinse #A& AA ¥,

UV-crosslink*] # t}. Prehybridization< hybridization& < [50% formamide, 6xSSC
(1xSSC: 0.15 M NaCl, 025 M NaH:POs; 25 mM NaEDTA), 5xdephardt’s
solution, 0.1% SDS, 0.1 mg/ml denatured salmon sperm DNAJOZ 42T oA 34|
7t A A8t} Hybridization® ¥ ¢cDNAE PCRE %3 FZs|4 & PCREH
23 ¢¥P-dCTPS 37 random labeling system (Promega Co., Madison, WI) ¥
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WMoz FAT probed AHE3Y 42TAA 1247 FH3%Th membranes
washing (2xSSC, 0.1%SDS for 5Smin-twice/1xSSC, 0.1%SDS for 10min/0.1xSSC,
0.1%SDS for 20 min/0.1xSSC, 0.1%SDS at 55C for 5 mim)¥ ¥, X-ray film®}
=ZAAY (Sambrook et al.1989). WAlso] A H Za JAE A9, F=3
o] SM buffer (0.01% gelatin, 50 mM Tris-HCl, pH 7.5, 100 mM NaCl, 8 mM
MgS0.)$ 5% chloroform& Wi e §F A4 587 UX& F 500xgel 102
7 AR YY BF AL FAT F 03%9 chloroform #7] 4Tl A3
9.2 3 & 239¢ A F, 93t= §449 DNAE 71 EH1ES exision
9 #HRAL AR SH2v=g F&, AARAYT AATF DNASS Jaiistn A
2849 agutomatic DNA sequencer (ABI PRISM 3100; Applied Biosysiem,
Foster City. USA) & A}43}e] dye—primer cycle 971X 49 i o2 £330

(#FH e A A4 a4 (Expression) 8+

D AFAE: B APA AFL3 ¥E Oryza sativa L. ilpum$ AHE3H3c A5
it GAo] wiel FRAY A (79 2739 FEF A 7€23)E AHANA
onj zAdo] ue} W Uz W E 7L Ayl AAFAUY o] AEARES
AR Azo] FIEZAAZ F, 80T B#A3YT) o|E AEAEE genomic DNAS
total RNAE F&3=d AMSEHAT

@) Hormone A : 30740CQ &AdlA 2547 AKT dFu 9 4& 242 100u
M Kinetin, GA3, NAAS] gt} Fofzt 2% 30T, %] 16A growth
chamberd] FHA] 0, 12, 24, 48, 72A7F AT F, AAALE AHE3td 35374
& A7] total RNAE F& 8 ARZ ALgsdd. dx72 28 49 HE 33
SR g3, 22 A 4& AFH AU

@ WA : 30740TQ) 2404 2547 AKY dEHS 4& 3 FHRFAN 7
2t} 4T, & o] 16A7+Q growth chamberd] FHAl 0, 6, 12, 24, 48, 72Xzt 3
Ak F AAAAE ALRst] FHPGL AJ)3 total RNASE F &3 AMEE A
£3tgrh. dx7E 2L o BE 3% FHF @1, 30T, ¥l 16A7Y
growth chamberdl FHA 0, 6, 12, 24, 48, 72A3F AX g &, A& AU

@ Y Genomic DNAZZ3} southern blot analysis : 2ddA ASAIZl 4FH
9l 5g& CTAB (Gawel, N. J and Jarret, R. L, 1991)*%8& AH-&3}o] ¥ Genomic
DNAE #2Z319c) ¥ genomic DNA 30pgg A& A (BamHI, EcoRl, HindIIl)
Z o]g3le] 16~18A3F B¢ 37CoA Hd3grt. AdaLE Hdd genomic
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DNAS®} size marker (lamda phage marker and 1kb ladder marker)& 0.8 % °}7}
22 Al A7|4dFsad. A719E5S oprt2= Ag 025N HClY| 583t 913,
Denaturation £9¢] 3027 9 ¥, Neutralization £ 3023 FAH.
agarose gel€ 25 mM sodium phosphate buffer (pH 7.0)Z nylon membrane
(Schleicher & Schuell, 2002)o]l 713, DNA”} E2%% nylon membrane
UV-crosslinkAl Zt}. Membranes hybridization§ ¢} [6xSSPE (1xSSPE : 0.15 M
NaCl, 025 M NaH2PO4, 25 mM Na2EDTA), 5xDH (denhardts solution), 50 %
formamide, 0.5 % SDS, 0.lmg/m¢ denatured salmon sperm DNA] 2.2 42TCelA 3
A Z+5 ¢t prehybridizationA Atk T2BE FAAY cDNAYDHS (a-32P)dCTP<}
7 random primer labeling system (Promega Co., Madison, WI) ®¥'§o =2 A
331, prehybridizationX]Zl membraneS WAls o2 A E WAAZ Z2HE ¥
I 42ToA 16718A1F F<t ¥k A At} membraned washing (2xSSC, 0.1%SDS
for Smin-twice/1xSSC, 0.1%SDS for 10min/0.1xSSC, 0.1%SDS for 20 min/
0.1xSSC, 0.1%SDS at 55C for 5 mim)3 ¥, X-ray filmel =ZAZA T+ (Sambrook
et al,1989).

® Total RNA 3%3} northern blot analysis : ¥ 9 #2], &, FEA A, FEF
Aol A total RNAS FE3Ad. dA-ALE o &3A RS 33, =4 474
5g4 phenol-chloroform¥ 0.2 3% AAYUT. v=z8yY 44L& e, 4, 84
A, FEZF 3149 total RNA (20ue)E 14% ESLH o= oprt2= Ad] A7)
G %3}3, 05M ammonium acetate-§ Holl 05ug/me] ethidium bromide’t & G4
o] 582 dam, FHFE 1AL T4 AU Art. Membraned] RNAE 7]
¥ W southern blot¥ FTYdd whioez AN, Fuld RNA blot
membraneg 65T A 2X]7t %<t prehybrization [50 % formamide, 0.5 % SDS,
1.0M NaCl, 0.lmg/m¢ denatured salmon sperm DNAJA . (a-32P)UTP labeled
Riboprobe& A3t 62T oA 167+5 ¢t hybrizationA] 2 ©}. Membranes washing
3 & X-ray filmo] =FA1H

(vP)B] F- A A 2] Gl A g A (Proteinexpression)

FAAY guAd 2y dAFE 98 L9 A 1A E coli FEANERAES A}
£tk 21 % &= ChampionIM pET101/pET102 Directional TOPO
Expression (His-tag fusion system)©]il, pGEX vector expression (GST fusion
system)¥}, pTrcHis vector expression (His—tag fusion system)® AH&3t%th &

AMEN2EY F2Ys e 3d, A A9 §A8 PHos AU

@ 24 (cloninig) : Expression system ol wal w9 7150 &t A
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=3olnE FAAIY. A Zao] W pfu polymeraseE AHE3le PCRE 4
A3ttt PCRZALZ, @ 95CHAA 28, @ 9HTA 50z, @ 55TA 1# 30
%, @ 68TAAA 28, ® @ tA Eolrl 29F7] ¥HE, ® 68TlA 5%, © 4T
A B#A3Y T PCR product 5u¢, pET102 vector 1xf, salt solution 145 2 4
o]F ¥, ALoA 5EE< ligation ¥+ AlFth TOP10S ligation W& 4
& 3 g 3087 FUTH 42ToA 303 A &, vz dgd FAH
250p02] SOC HjAE Arlsted] 37 oA 3087 ¥l (200rpm)¥ ¥, ampicillin (100
pg/me)ol A7tA 1A LBulA o)A 37C |, 18Xz S vl g3l AdgujA| oA =
& Z2UE 2xYT AA 8] 37T, 6~8XI M Fste Eav=8 F5, AAS
At %3 ZaAvcE ASEAZ AW F, 1% agarose geldl 1xTAE
buffer® Ag3ste] A7|FSa9ct F24d9 A0 =E Bl2istarDE3 (49 2%
HFF)o] FAAF3 9}l BL2IstarDE3S] @2 ASE AL AT F, ol & &Y
A 2@ A&t

@ DNA 9714984 @ ¥ §AA47 S2dd 29 E Jddistae 433
F49) automatic DNA sequencer (ABI PRISM 3100; Applied Biosysiem, Foster
City. USA) & A}43}9 dye-primer cycle Q71 dWHo 2 FA4 3%t

@ vuARFAY FZ : ¥ FAA} 2EYE SHg20=E 7MW BlL21star(DE3)
Z2VUE carbenicillin (50mg/nt) 1% glucose”t ¥ € LBAA WA 3ol HFT 2
F 37CoA 12417 59 wigataAct v 3m& 50mle] carbenicillin (50me/m)
I} 1% glucose’t EFE LB JA R o] HEFdle 37CAA FBFE 05~0.8°] &
742 eFIae (E3%E; ODsw). 05mMel IPTG  (Isopropyl-B-D-
Thiogalactopyranoside)& H7}staL, 37ColA 4xzF &<t vl g . A4 E23td
A¥xg zow, MNELHEA (IxNi-NTA bind buffer : 300mM NaCl, 50mM
sodium phosphate buffer, 10mM imidazole, pH 8.0)% A7I3ld x&9%= MEE
vhajate] A9 A(total protein)S FuISI T AGHA S ANEHE 3o FFH
& gojujo] 23R (soluble protein) 2 ¥2ldt, 7tggke A= &3
A} (insoluble protien)2.2 £ 3} th

@ &+ 9 AA : gL His 3 @929 AAAA Y His- 3 @Y
A& Ni-NTA His‘Resing ©]-&3to] AA 39tk 1xNi-NTA bind buffere] o}
Qe LHATMA (soluble protein)@ Ni-NTA His Bind resin® 1A17F 5 4
o]F1, Aol E#FYrt. Ni-NTA HisBind resin®l His- &3 @HdE& 243
Aejol Al 4m] 1xNi-NTA wash buffer (300mM NaCl, 50mM sodium phosphate
buffer, 20mM imidazole, pH 8.0)2 ZAH& RojF Ut} 1xNi-NTA elution buffer
(300mM NaCl; 250mM imidazole, 50mM sodium phosphate buffer, pH 8.0) His-
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% didE FE39.

GSTH 3 9¥de 39, GST purification moduleg AM&38te] A A 3L ). 1xPBS
(0.14M NaCl, 27mM KCl, 10.lmM NaPO4, 1.8mM KH:PO,4 pH 7.3) buffer2 ©
WA Folal glutathione sepharose 4B microspin columnd®. 2 GST-g3ghula
< AASA AN, £&5 4902 glutathione elution buffer (10mM glutathion
in 50mM Tris-HCl, pH 8.0)& AM&3tarth

©® SDS-PAGE #4 (SDS-polyacrylamide gel electrophoresis analysis) : ©92&
HEo e 98e], SDS-PAGEEA Wi AA& dulldFzELd4e 2
A M3, 95T 583 #AFUT YT d9H & SDS-PAGE Ad =
P33kl 26mAdA 4AZE Fo AV F3H T SDS-PAGEAS 0.05 % commassie
brilliant blue R-2502.2 @G M35, 10 % methanol, 7 % acetic acid £Ho2 &4
g % aud 4gdS 33939

Y. 8 cDNA 97149 24 2@ A4HEA AF
)75 A A 2] ¥ (SAGE % microarray) #RNAdifferentialnorthern 4

Vs Aol WY (SAGES microarray)¥ RNA differential northern #2402
8671l & cDNAE cDNA library2 %8 Fuagon QrixNdes ARz
BALSTE search® 5319 32 Annotationg 31t} (Tabls 6. cDNA list, 3
H- 2, Rice cDNA clones #x). 21 % 3071 A3 <84 dA L& $AAY.
cDNAT 7l &3 FRA9 FAMd o] 30% ©old7F gtth. o]+ annotation©]
LA FAA 715H e § glon 1% AEAA J5ATI ol A gL

Foltt. A olvlx=id MY domainfAtAol 7% AARY GRS 20% <std
BF 71EFARY 750l UE 4 It a3 ez B DNAY AFdd §AXY
7bsd el Atk Annotationd} 7)5o] WHEA] AX A= @l 1 o & RAP4L
3 RAPSSH S AME3td 71544 & A A3}, domain® AT AR 7%
S A3 UY. A3 RAP4ALES Acetyl-CoAE A48l =lipoate protein ligase©] ™
RAP582 glutathione peroxidase £ 7]%<& 7 3H3tg}.
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Table 6. cDNA list

No.| Clone | 3% | Identifier| N| Clone | 2 | Identifier |No.| Clone | S2° | Identifier

(bp) 0. (bp) (bp)
1 | RAPO03 |1453 bp| OsEIF3 |30 RAP94 |1059 bp| OsRPS4 | 59 | RAP136 |1600bp | OsTRA
2 | RAP04 | 940 bp | OsRPL13 | 31l RAP100 | 1084 bp| OsVATE | 60 | RAP144 | 2500bp | OsENTH
3 | RAP07 |2692 bp| unknown| 32 RAPO1 | 1731bp | OsPGM | 61 | RAP147 {3500bp | OsMLP
4 | RAP12 [1793 bp| OsGBSS | 33 RAP33 | 850bp OsCKA | 62 | RAP13 | 798bp | unknown
5 |RAP15 {873 bp | OsUBC |34 RAP44 | 243%p | OsSDCCP | 63 | RAP20 | 535bp | unknown
6 | RAP18 |1544 bp| OsGLKA | 35 RAP06 { 4800bp | OsSPKG | 64 | RAP116 | 1469bp | unknown
7 | RAP19 {1623 bp|OsRHF2A | 36| RAP14 | 1550bp { OsRPL18a | 65 | RAPOZ | 1454bp | unknown
8 | RAP27 |2084 bp| OsARP |37 RAP62 | 2300bp | OsPPFP | 66 | RAP09 |2000bp | unknown
9 | RAP29 {1516 bp| unknown | 38 RAP67 | 1000bp | OsRSC | 67 | RAP17 {1300bp | unknown
10 | RAP31 {1643 bp| OsGLU |39 RAP71 | 1400bp | OsLGLP | 68 | RAP25 |1600bp | unknown
11 | RAP37 | 1748 bp| OsSRP19 | 40| RAP72 | 1400bp | OsGB200 | 69 | RAP26 |3800bp | unknown
12 | RAP39 |1314 bp| OsSS3 | 41| RAP75 | 2000bp | OsADRH | 70 | RAP30 |2800bp | unknown
13 | RAP40 {2535 bp |[OsMAPK4| 42| RAP81 | 2200bp | OsARGP | 71 | RAP34 |1400bp | unknown
14 | RAP41 {1369 bp| OsLPLA |43 RAPS3 | 1600bp | OsNTR | 72 | RAP42 |1600bp | unknown
15 | RAP43 | 779 bp | OsDRM1 | 44 RAPS5 | 2100bp | OsCPN | 73 | RAP54 |1600bp | unknown
16 | RAP45 {1667 bp| OsEF1A |45 RAPS86 | 1300bp | OsPGPAP | 74 | RAP68 | 800bp | unknown
17 | RAP46 11283 bp| OsNDBP | 46| RAP87 | 700bp QsYLP |75 | RAP69 |1100bp | unknown
18 | RAP52 |2779 bp| OsKLP |47 RAP88 | 1900bp | OsCAP | 76 | RAP73 | 2000bp | unknown
19 { RAP53 | 876 bp | OsBEX |48 RAP89 | 2500bp |OsNRT1-5| 77 | RAP78 |2800bp | unknown
20 | RAP58 | 795 bp | OsGPX1 |49 RAP90 | 1000bp | OsORD | 78 | RAP79 |1300bp | unknown
21 | RAP64 {1244 bp| OsRRM [ 50| RAP92 | 900bp | OsSREBF | 79 | RAP84 | 600bp | unknown
22 | RAP65 1064 bp|OsIPMDH | 51| RAP93 | 1800bp | OsGPR | 80 | RAP91 | 2500bp | unknown
23 | RAP66 | 848 bp | OsTFHA |52 RAP98 | 1400bp | OsACPPS | 81 | RAP97 |1500bp | unknown
24 | RAP70 | 698 bp | OsACPII | 53] RAP99 | 1600bp | OsKLP | 82 | RAP120 | 2500bp | unknown
25 | RAP74 |1351 bp| unknown | 54 RAP101 | 1600bp | OsATS5a | 83 | RAP138 | 4500bp | unknown
26 | RAP76 | 632 bp | OsRPS15 | 55 RAP105 | 2800bp | OsGAM | 84 | RAP141 | 2000bp | unknown
27 | RAP77 | 949 bp |OsBNASE| 56| RAP106 | 1000bp | OsDE1AS | 85 | RAP145 | 2550bp | unknown
28 | RAP80 | 807 bp | unknown | 57| RAP108 | 1800bp | OsBTR | 86 | RAP146 | 2550bp | unknown
29 | RAP82Z 11269 bp| unknown | 58 RAP128 | 2000bp | OsDAZA1

(Note) RAP named by cloned screened from cDNA library constructed from
5-days after pollination.
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@) #4444 24 A §A4 FAZA

SAxAE ANFUNHQA Bolds e FAAE €437|95H9 Northern blot
analysisE 339t A9 genomic southern blot ¥4& %319 genome EA
< BA3AT (19 22~63). LA FEAT A, #5EA(meiosis)A 719 A
5olzor wdAHE FAA 371E 9l (RAP5 RAPLL, RAP4G)F}AIL, T8 F
FALARAA FolHor BHHE A4 8ME T (RAPL, RAP2, RAP4,
RAP12, RAP37, RAP39, RAP4D& g o, oA Bojdoz IdAHE {FAA
(RAP6S X3 1671)E A3t 1283, A&H o2 B 44 (RAP40S
¥oe 117 FE FAdA. o5 FFAHe] TALFFE Table 79 AAE
st Th
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Sday after pollinated flower specific

Leaf UF 34AP S54AP

RAPOOCL

RAPOOG2

(OsRFL13)

RAPOOL
(O=GBSS)

(OsSRPL9)

Leaf UF 3 dAP SdAP

RAPOO37

RAPOO39
(OsS83)

RAPOO41
(OsLPLA)

Root Leaf TUF SdAP

RAPO0O94
(OsRPS4)

9 18. 5dAP(flower after pollination)—specific expressed rice cDNA
clones in northern hyvbridization.

Leaf specific

Leaf UF 3dAP 5dAP

RAP 0007
(unknovwn)

RAP 0058
(OsGPX1)

RAP 0015
{OsUBC)

RAFOD19
(OSRHF2A)

RAP 0031
{OsGLU)

RAP 0053
{OxBEX)

RAP 0065
{OsIPMDI)

RAP 0070
(OsACPID

RAF 0074
(OsGIP)

RAP 0077
(OsBNASE)

RAP 0079

RAP 0089

RAP 0091

RAP 0100
(OsVATF)

RAP 0138

29 19. Leaf-specific expressed rice cDNA clones in northern hybridization.
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Meiosis specific

Root Leaf

SAAP SJAP

SIS

i RaLs
Leaf ME UF 3 SdAP

Leaf UF 3dAP S4AP

RAP0046
(OsNDBP)

2H 20. Meiosis stage-specific expressed rice cDNA
clones in northern hybridization.

Constitutive

Leal UF 3dAP SdAP Leaf TUF 3dAP SdAP

RAPOO34
RAPOO17
RAPOO40Q
(OsGLKA)
RAPOO4S
(OsEF1A)
RAPOO26
RAPOOT1
RAPO02T
(OsARP)
b RAPO120

219 21. Constitutive expressed rice cDNA clones in northern hybridization
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Table 7. TAGAE Eolfdzte THFFAT A4

Gene |Annotation| R L UF 5-DAP (seed) Specific
RAP1 UN ++ 5DAP
RAP2Z UN ++ 5DAP
RAP4 RPL13 +++ 5DAP
RAP12 GBSS ++++ 5DAP
RAP37 SRP19 +++++ 5DAP
RAP39 SS3 +++++ 5DAP
RAP41 LPLA +++ 5DAP
RAPI94 RPS4 + + + ++++ 5DAP
RAP6 UN ++ + Leaf
RAP7 UN +++ + + Leaf
RAP15 UBC +++ + Leaf
RAP31 GLU +4++++ + ++ Leaf
RAP53 BEX +++ + + Leaf
RAP58 GPX1 ++++ + + Leaf
RAP65 IPMDH +++ + Leaf
RAP70 ACPII +++++ ++ ++ Leaf
RAP74 GIP +++ + Leaf
RAP77 | BNASE ++++ + Leaf
RAP79 UN +++ + Leaf
RAP89 UN ++++ + ++ Leaf
RAPO1 UN +++++ + + Leaf
RAP100 VATE + ++4+++ + + + Leaf
RAPS UN + + +++++ + + UF
RAP11 UN +++ UF
RAP46 NDBP ++++ UF
RAP13 UN + + + CON
RAP17 UN + ++ ++ CON
RAP18 GLKA + + + CON
RAP19 RHFZ2a + ++ +++ CON
RAP26 UN + + ++ CON
RAP27 ARP + + + CON
RAP30 UN + + + CON
RAP34 UN ++ ++ ++ CON
RAP40 MAPK4 +++ +++ +++ CON
RAP45 EF1A +++ +++ + CON
RAP71 LGLP ++ ++ + CON
RAP120 UN + + + CON

(Note) R: root, L: Leaf, UF: flower from meiosis stage~mature flower, 5-DAP
seeds for 3~5 days after pollination, UN: unknown, Expressity: Signal intensity

score: from highest(+ ++ + +) to low(+), negative: blank, CON:

- B3 —~
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(7}) ¢cDNAE 9] northern¥ southern blot analysis

¥ cDNA libraryolA A9 cDNA cloneEd]l W3 Z+Z} northern® southern
blot analysis& th&3 Zo] AesAdrt (2 22~63). Northern hybridizationo] =
e xAdWz ¥a (Root), U (Leaf), ¥4 34 (UF;unopen flower, MEF;
flower in meiosis stage, LF; flower in late stage), %% 314 (3dAP; 3day after
pollination, 5dAP; 5day after pollination, 10dAP; 10day after pollination, 15dAP;
15day after pollination)Z A28t} Southern hybridizaiondl &= Z}7 BamHI,
EcoRI, Hindll A& 82 E A2 3 ¥ genomic DNAE Al433t).

RAPOW]
(Os Phospheglucomutase)

RNA blot analysis

Le

23 22. RAP1 A A 2d g4

RAP0002
(Unknown)

RNA blot analysis

Leaf

29 23. RAP2 SAA e zAE ad At
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RAPOOO4

(OSRPL13) Southern blot analysis

RNA Dlot analysis

219 24 RAP4 § A4 249 SAPY

RAPOOOS
(Unknown)

I Southern blot analysisJ

RNA blot analysis

Root Leaf UF 3dAP SdAP

219 25. RAPS §AAe] AW g opat

RAP0006
(Unknown)

l RNA blot analysis ]

Leaf UF 3dAP SdAD

18 26. RAP6 fAAe] =AW wE kAt
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RAP0007 [&utﬁern blot analysiq
(Unknown)

RNA blot analysis

Ro

ot Leaf UF LF

eI

1% 27. RAP7 §AA 9 %7

03
)
e
o
e
o

RAPOOL1
(Unknown)

RNA blot analysis

Leaf ME UF J3dAP SdAP

18 28. RAP11 §A4A9 249 Hd Sy

RAP0012
(OsGBSS)
=Starch granule-bound starch symtase

RNA blot analysis

Southern blot analysis J

Leaf UF J3dAP 5dAP

29 29. RAP12 AR =AY HALY
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RAPOO13
(Unknown)

RNA blot analysis

Leaf UF _ 3dAP  5dAP

29 30. RAP13 A9 A4 A EY

RAPOOISR
(OsUBC)

-putative ublquitin-canjugating enzyme

RNA blot analysis

Root  Leaf UF SdAP

9 31. RAPIS #AAY] =4 THSY

RAPOO17
(Unknown)

{ RNA blot analysis |

Leaf ME UF JdAP 3dAP

19 32. RAP17 F3A49 =4 TALS
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RAP0O18
(OsGLKA)

. o td

P like protein

| RNA blot analysis |

Leaf ME VUF JdAFP 5dAP

1Y 33. RAP18 §&Ae] =AW Idg g

RAP0019
(OsRHF2a)
~putative RING-H2 linger protein RHF2»

RNA blot analysis

Root Leaf ME EF LEF 3dAPSd 10d 15d

fSouthern blot analysis I

719 34, RAP19 AR =AY SH YA

RAP0026
(Unknown)

|TZNA blot analysis ]

Leaf UF 3dAP 5dAP

29 35. RAP26 §AAe 2AE dadgA
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RAP0027
(OsARP)

~puimtive vuxin-respomsive GHS

| RNA blot analysis |

Leaf UF 3dAP  SdAP

19 36. RAP27 H34e =AY AdALY

RAP0030
(Unknown)

ENA blot analysis ]

_Leaf UF  3dAP

1% 37. RAPI0 #FAAS 244 SASY

m‘}?‘?; la;uthern blot analysis
~ Oryza satha ghwtelin
l RNA blot anulysisJ

Root Leaf UF SdAP
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RAPO034
(Unknown)

VRNA blot analysis ‘

Leaf UF  3dAT 5dADP

193 39. RAPMA §AAe] =2 @ gy

RAPUVUST
(OsSRP19)

-Signnl recognition particle 19 kDa

[TZNA hlot analysis l

Root Leaf UF LF SdAP15dAP

28 40. RAP37 AR =AY SdSY

RAP0039
(OsSS3)

~Oryzn sative sucrose synthase 3

rR.NA blot analysis ]

Root Leaf U LF SdAP 15dAY

1% 41. RAP39 #FAXS =AY Y F

- 70 -



RAP0040
(OsMAPK)

~MAPAK ipha? protein

l RNA blot analysisJ

_ Teaf P 3dAP  S4AP

2% 42. RAPA0 A =A4d 43¢y

RAP0041
(OsLPLA) Eonthern blot analysis]
~ lponte pretetn Ngase-lke protein ‘s}\ %\\\

19 43. RAPAl 5AAe =AE dd 3

RAP0O04S
(OsEF1Al)

= Oryin sathg aBRNA for £¥-1 alpha

RNA blot analysis

1% 44. RAP45 §-AAe] =AW u-gd gt
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RAP0046
(OsNDBP)

- Putative nuclesid DNA-binding protein

{Southern blot analysis]

19 45 RAP46 AR AW TR

RAPO0S3
(OsBEX)

= Oryza sativ beta-expansin

RNA blot analysis

Root Leaf UF  SdAP

1% 46. RAPS3 fAAe =AW Sd P

RAP58 Southern blot analysis
(OsGPX1) [Som |

= glutnthiene persxidase

RNA blot analysis

Root Leaf UF JdAP SdAP

1Y 47. RAP5S8 § AR e =AW whg oAt
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RAPOOGS | Southern blot analysis |
(OsIPMDH)

~Putative RNA binding protein Bke

| RNA blot analysis

RuuvtLeal VE E LF JJAP 54 154

29 48 RAPSS #AAe 249 TARY

RAP0O0O70 Southorn blot analyel
(OsACPII) r;l ern blo nl? ysis ]
~Puatative acyl carvier protein I

RNA blot analysis

Leaf UF S5dAP

{Kb)

Root

-t W At [S
A

oobooo O
’-N'&‘.‘II& a

19 49. RAPT0 AR S] =4 LGy

RAPOO71 [Southern blot analysiq
(Unknown)

RNA blot analysis

Root Leaf UF SdAP

29 50. RAPTL -3Ae] 24E BHFE
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RAT0074
(OsGIP)

~putntive phosphatidylinesitol ghycan

|§outhern blot analysis ]

l RNA blot analysi—s}

Root Leaf

UF SdAP

RAPOO76
(OsRPS15)
~putative 408 ribosomal protein 515

RNA blot analysis

Root Leaf VE LF SdAP13dA

1% 52. RAPT6 A9 xA4d 2d ¢

RAPOO77
(OsBNASE)
- putative bifanctionnal nuclense

[RNA blot analysis |

Root  Leaf ur SAAP

19 53. RAP77 S AR =AY G
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RAFP0078
(Unknown)

LRNA blot analysis]

Root Leaf E 3dAP 5dAP

1% 54. RAP78 §dAe] =49y W gy

RAPOO79
(Unknown)

! RNA blot analysis l

Root Leaf UPF SdAP

19 55, RAP79 SRR A ulgopAr

RAP0O089
(Unknown)

IE.NA blot analysis l

18 56. RAPS9 §ARe] =24y urgorat
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RAPOOY]
(Unknown)

{RNA blot analysis |

Root

219 57. RAPI1 @RS =AY S G

RAP0094
(OsRPS4)

~printive ribesvinnl protein S4

RNA blot analvsis

Root Leaf UF SdAP‘

1Y 58 RAPM 449 x4 wyd i

RAP0097
(Unknown)

IRNA blot analysis]

Root

Leaf 3dAP SdAP

2179 59. RAP97 S A9 AW w8 ok
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RAP0100 | Soushern blot analysts |
(OsVATE) sod
= vacnvlar V-H+ATPuse subunit E

FIF
RNA blot nanlysis e

Root Leaf UF SdAP

198 60. RAP100 $AA}e] AW w3 oA

RAPU120
(Unknewn)

RNA blot analysis

Root Leaf UF SdAP

19 61. RAP120 349 228 wad i

RAYO0138
(Unknewn)

{ RNA blot analysis |

Reot Leaf UF  SdAP

19 62. RAPI38 A A9 49 ugy gy
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RAP0156 [ Southern blot snalysis |

(0” . S &

=Oryza sathv MADs box 8 3’ o

. FEE
2313 T homas
9.41§

[RNA blot analysis | 6587

Root Leaf EF MF lSi'lAPz -
! s | o

19 63. RAPIS6 S AR o) 22y wraopa)
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571 A FAA L 7] sA T
7} RAPAL A A 9] 715 ¥ 4 (Functionalanalysis)

Lipoic acid (6,8~thioctic acid or 1,2-dithiolane-3-pentanocic acid): ©]&8A3S
7H BZ 8¢ (cofactor) & 24, central metabolismo] B2 3 TALEFA B4
A3 A5AHol} (29 64, 65). Lipoic acid®) Aoz Q& AL /1A= 5428
A2 A pyruvate dehydronase, a-ketoglutarate dehydronase (Reed and hackert
1990, Perham 1991, Mattevi et al. 1992), 12|31 FH*o] <82 glycine cleavage
enzyme (Fujiwara et al. 1990, Kim and Oliver 1990, Macherel et al. 1990)¢] ¢l
th 5708 99 A Eo] lipoylated proteins.2 22 ¢t} : pyruvate dehydronase
(PDH), 2-oxoglutarate dehydrogenase (OGDH), branched chain 2-oxoaicd
dehydrogenase complexes®] dihydrolipoamide acyltransferase (E2) subunits, PDH
complex®] protein X, 718 3L glycine cleavage complex® H-protein. Lipoic acid+:
ol @MAES EolHQ lysine®7]9 e-amino group® amidedFL olETH
(Reed and Hackert 1966). @ do] A H lipoater AAEFA 2 A oA
reaction intermediates®] carrier24] S I} (douce et al. 1994, Yeaman
1989). 1822 lipoate dependent enzymes® lysineZ7]¢] lipoateE Bo}F=1)
lipoyl-protein ligases’} 3 L.3}c},

Escherichia coli (Morris et al. 1994, Morris et al. 1995)9] A%, lipoic acidE
apoproteins®ll &AFE F £F9 &4V Ao (2E 66). 3= LplA geneol 9
& ZE=H+& lipoyl ligase®2, ATPE IR 2Z3tE FAol9, lipoyldols 3 F7+
W7} A 2 lipoyl-AMP @ 8lE 7}Ath LplA ligase: A F o2 FFH lipoic acid
Eprotein modifications $}3] @A) B} (Morris et al. 1994, Morris et al
1995). & 3, lipB geneol 98] F =5+ Ne-lysine lipoyltransferase2 A,
lipoyl-ACP (lipoyl-acyl carrier protein)o]A] lipoyl7] & apoproteins®] A&t} X
A3 ol Al A S octanoyl-ACPE LipA(lipoate synthesis)ol 93] lipoate2)
P E 953, old MAA lipoic acidE LipB lipoyltransferase= @A o] Baoj=
A €9 (Jordan and Cronan 1997).

222 Kluyveromyces lactisol A1+, LIPB gene¢l 232434 tt (Chen 1997).
LIPB polypeptide®] deduced amino acid sequencex E. coli LipB¢} A3} §A}s%]
9 LplA%t= Y24} K. lactis LIPB disruptant strainsy= glycerol mediumo] 4] &
A2}A Zsh=d], o]+ PDHS OGDHZF 84§ 7HAe ANE2A3 29 7|50 B
8317) dFolg. £ o] strains™ glycine cleavage enzyme?] Aoz Aixgo
2A9 glycineg ©o]88 4 Qlth. o]ALE LIPB geneo] o] &Xd 9lo] &
lipoylation®] ZA 2 Qle] i AL 9wt
Central metabolism®] F92 &4 E3MA 2l 759 A] lipoyl prosthetic groupd 8
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Aol B33, 54 B A= lipoic acide] Aolo] #HAH &4 g d4&

3] =B, 154 B A, Lipoic acid® B9FE 49 cDNAY fAAY &=

JYEHAY 7R w7 gl a2y AFAPA Gl ABAAA lipoate?] ligation

q@As= LipBoll tigt d¥= tx o]FojAx gloy, LAForE FHFE

lipoate?] ligationo] #3t= LplAd] A3 AdE= A9 YAt o] Ao, $7

= E. coli®) LplA%}t 715FH o2, i FExFoZ A3 ¥ RAP41 A Ao
1

A. Lipolc acid

19 64. Lipoic acid structure and putative pathway of
lipoylation of pyruvate dehydrogenase complex by
RAP41 protein. A: Lipoate containing disulfide
bond. B: RAPA41 protein catalyzes the formation
of amide linkage between lipoate and lysine
residue of dihydrolipovl transferase (E2).
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O-Lipolc acid

Pt
”’." N\
’ Wy
Lipoate-protein

ligase

19 65. Oxidative decarboxylation of pyruvate to acetyl-CoA by the
pyruvate dehydrogenase complex. The pyruvate dehydrogenase
complex contains three separate enzymes: pyruvate
dehydrogenase  (El1),  dihydrolipoyl transferase  (E2),
dihydrolipoyl dehydrogenase (E3) The overall reaction
catalyzed by this complex involves the oxidative
decarboxylation of pyruvate and lead to the formation of
acetyl-CoA, CO2, AND NADH.
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Proposed two-pathway model of protein lipoylation in Mutant E. coli.

Fatty Acm
Biosynthesis
Lipeate (out) -E l'

Liponte Octanoyl-
[S]ACP%
. TP tipA
by ipl4
RAP41< Lipoyl-AMP v -- LipoytX

{Lipoate-protein \_‘: o
ligase) ™ p L\n /PB
\ Lipoyl-protcin /

X=CoA? ACP? Enzyme?

19 66. Functional hypothesis of RAP41 cDNA for
lypoylation in the proposed two-pathway model
(Reed and Cronan, 1993) of protein lipoylation
in Mutant E. coli.

(RAPALA FAZ R

OBE.coliAs: ¥ HAF0A AL E. colit A4 E. coli (wild type)$! JK13%
lipB%} IplA null mutantg]! TM137 (lipB182 Tnl000dKn IplA329 Tnl0dTc)& A}
&3t Wild type! JK1S ¢d8A¢] MME/GAS (minimal medium E
supplemented with 0.4%(w/v) glucose, bmM acetate and 5mM succinate) 34 4}
Aol wj¥st A} I, mutant typeQ! TMI137& kanamycin (50ug/me)} tetracycline (10
pg/me)S FA7reE Gl MME(GAS) AujAo] 37TolA 385<¢ w3l
o} gA R A AF FZ2UE MME(GAS) JAuiAo] HFE35t 37CTolA 164
b Fste] ALE-3H T

(}) RAP419] 224 (cloninig) : 2ZE o] Oligod (Hitach, Japan)& A}£3}d]
primerE Z/g3tAth A ¥ Zoln] (RAP41-U279-BS+ RAP41-L1085-H) ¢}t Pfu
polymeraseE A}43l9 PCR AAgdtt. PCREASZ @ 95T, 2 min @ 95T,
50 sec @ 55T, 1 min 30 sec 68T , 2min ® go to @ , 29 clycles ® 68T, 5
min @ 4C, 2334t H@WE 24 pTrcHis2A (Invitrogen, life technologies)E

_82_



AAs3, BamHIF} Hindllle] A @84S #8891, PCRE RAP41 PCR product
E3 BamHI# HindlIE A 8. T@¥9E 9} RAPAL PCR product® T4 DNA
ligase (2U/ut, Epicentre)E Al&3to] 16TAA 16 A|ZHgEet ¥H$AA 3, 50mM
CaCkE A g TOPL0°] 42TColA 187 Fo FFA&sYT. a2 19
SOC ®lA & #H7tste] 37ColA 1A wl¥E ¥, ampicillin (100gg/me) o] H 714
LA LBuiA A 37T, 18A1zF B¢ wWigEAch. AguiAdqAa g FTRYE
2xYT AR iAo 37T, 6~8A3 wgste] EFAv=g F&, AASFAL. 53
EFG2v =S AdaL BamHIH Hindll2 A3 F 1% o722 Ao 1xTAE
bufferg& AMg3le] A7|GE3AYt. F24do] A" pTrc-RAPAIF} thxT¢l
pTrcHis2A ¥ E|E TMI137 (ipBlplA)dl A71Z7A 500V oz FAASNSY
. 283 1mee) SOC Wi E A7ste] 37TAA 1A12 Wi%d &, ampicillin (100
pg/me)o] F7FE A MME(GAS)¥I A oAl 37T, 18X &<t ®l st ot e
A AZd F2UE 2xYT(GAS) gA|uj=|o] 37T, 16~18A17+ wj%slel plasmid
g F%, AAa A3

(th) 412 A 4% A9 (complementation test): Wild type E. coli®l JK1%# LpBs}
IpIA null mutant?! TM137, Z128]3L pTrc-RAP41°] A A S TMI37S SA¥] X
¢l MME/GAS siajulx]o] wjatdar, Wild type E. coli®l JK13% [ipBet IplA
null mutantQ! TM137, 18} 32 pTrc-RAP41°] FA A3 A TMI137 2ZZ A g%
of A&t wjgsict. MdEwiAyE 04% (w/v) glucosedt ¥ &35t FH AR
MME$} 0.4% (w/v) glucose, lipoate (500ng/ml)¢} 0.6mM IPTG (isopropyl-1-
thio-B-D-galactosideE F 7} MMEE AH8-3tth 2+ WA & 37ColA 293 )
Fe ¥, RAPARAA 7159 FHAL AF3A

(@) BEFEE FA4: AR AT ALEHUYE 74 #5785 ¢4d wjAGgA 8jgsa,
A 22YES AAWA A 37CAA wiFsAch JKIS MME/GASH Ao A i &
393, TMI1372 kanamycin (50pe/ml)3}  tetracycline (10pg/me)o] X3He
MME/GASHI X oA wialglct. 18]a pTrcHis2A7F @@ ASd  TMI373%
pTrc-RAP41o] FAAZE TMI37S ampicillin (50gg/ml)e] ¥3HE MME/GASH]
A oA wjFeAt. 7+ wjFde] OD60OFAE ST F, 0.1 3IFdh= v FAq e
Z}7} lipoate (500ng/ml)®} 0.lmM IPTG (isopropyl-1-thio-B-D-galactoside’} ¥ 3%
d MME/GAS gAWA HEsAh olE AAMAE 37CTAA 200rpmoz #l g
S 31HA, v} 1A3ba T ODse X & S48 A - '

(") RT-PCR: RT-PCR& %3 RAPAFAA AAAL AL FQ3y
pTrcHis2A ¢} pTrc-RAP419] 24zt JAAZA TMI3790A4 total RNAE F&3}7
#3l Trizol reagent (Life technologies, GIBCOBRL)E A}&3t4tt. & #FE

N
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ampicillin (100gg/me)°] H7t8 MME/GAS A vi A o 18417 &< wijgd §, 47T,
12000 mmo 2 A EE3A cell pellet2 358t 1x107 celld 1ml® trizol
reagentE 29] cell& £3A1Z2 ¥, 15~30TelA 583 vHSAZAE 1t trizold
02m¢9) chloroform®& A7}sta ZstA HolE F, 15~30TeA 2~323F WA
o} 2~8T, 12000xgel A 1587 AL FFAF2HE dojuio] A &
Bol| &7)3, 1ml9 trizold 05ml¢) isopropyl alcohold H7bste] RNAE HAAMA
t} 1087 15~30CoA BgA7 & 2~8T, 12,000xgol A 1083 dAE2 3
ot A=AE AAB, 70% ethanols 23l 7,500xgolA 587 948839 RNA
pelletS Aol FYUrh 5~1027F RNA pelletS =3, RNase-free waterg 3
pelletS Aot Trizol® o] 43le] ¥ total RNAE o] &3] RT-PCRS 331t
RT-PCRESuperScriptTM  First-strand  Synthesis System for RT-PCR
(Invitrogen, life technologies)& AFg3te] AA&ATh ZF total RNAS 5Sugdl
10mM dNTP mix 1409} specific primerg] RAP41-11085-H (50pmol/m) 1ubE #
7}8}31, DEPC-treated water® 10i0E 231t} o] vk A4S 65CAA 573 ¥
A7) 3L, icedl A 18272 £k 10xRT buffer 248, 25mM MgCI2 444, 0.1M DTT 2
#29} RNaseOUT RNase Inhibitor 140& 718 %, 42TolA 287 vhSAIA .
RT (Reverse Transcriptase, 50U/u)E 1pl A7}8kaL 42Tl A 5087 ¥ A AT
70CAA 1587 ¥wEAA RT B8 AAAFII ol 33Ut First-strand
cDNA, RAP41-U279-B%} RAP41-1.1085-H primer$} Taq ploymeraseE A}-&-3t
PCRS HA& Ytk PCREZA2Z, D 95T, 2 min @ 95T, 50 sec @ 55T, 1 min
30 sec @ 72T , 2min ® go to @ , 29 clycles ® 72T, 5 min @ 4T, LA
t}. PCRY #2& 918 1% ol7F== Ao 1xTAE bufferg A&3te] A7|4-53t
At

(M) TM13791 X ¢ RAPAL - A A A ALA ] 891 : RT-PCRE 47} RAPAL o5
£ 3237l 93 southern blot analysis® %3 #2134 tt. RT-PCRE RAP4LE
1xTAE bufferg Ag3te] A719 589" ol/l2=4& southern®] J3 FL3
A 2% &, nylon membraned] $AF 2w, southern hybridizationg X134
T}, Z2HE RAP4l cDNAGHE (a-32P)dCTPY &7 random primer labeling
system (Promega Co., Madison, WI) ®¥}'d o= A3t

(X})Westernblotanalysis: Wild type E. colil JK13} lipB%} IplA null mutant$]
TMI137, 18] pTrc-RAP410] @248 E TMI37S W4 ¥ 7 #5225 @
WAL FEUY. Z4 vl dAREs L HAEE lysis buffer (10 mM
Tris-HCl pH 75, 3 mM KCl, 0.1 mM PMSF, 1 mM MgCI2, 1 mM DTT)el 8¢
AN & 2&WME ojfde AGNAS BL3Urh #T 4 ¥F9 A2 S
SDS-PAGE analysis& ol&3te] @Wdg Fvle w2} R F, @93

tio
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nitrocellulose membranec] 100VZ 1A|ZF F<¢ EHE3ch d¥do] 54
membraneg ZFHF 108 92 F, 5mle] TBS-Tween (50mM Tris-HCl pH
74, 9g/L NaCl, 0.19% Tween-20)c1A4 F # 1083 RojF3Uth. TBS-Tweent+5%
Skim milk(25ml)e] 147 3, 25mi2] TBS-Tweeno 2 1083k T8 AFU0.
TBS-Tween+1% Skim milk (25mD°l 345 0o] = 14 &4 (Anti-Lipoic Acid,
Rabbit)& A7t 247 HEd ¥, 25mle] TBS-Tweeno2 FH AFIth
TBS-Tween+1% Skim milk (25mDel M=ol gl 23 FAE Hrlsto] 24z
A F, 25mle] TBS-Tweenoz AW HAAFArh 712849 (100mM
Tris—HCl, 5mM MgCL2, pH 9.5), NBT (5-Bromo-4-chloro-3- inodyl-phosphate),
a2l3 DMF (N,N-Dimethylformamide)s 27t & ¥ 24¢] yehd wW7tA (5~
208) o]F& oA WA3AE BAS AT F, FHTFE AoFA

(2)RAP419] Q74

(7})Conserved domain search:

#2139 RAP41 cDNAE 813bp2l ORFE 7FAH, 270719 o7 =4ke polypeptide
g 3=3ta 9t Domain ZAE 7|22 314, o] @ AL biotin / lipoate A/B
protein ligase family®] R A 8o (219 67).

RAP41 Functional Domain

1 5 b2 1 2% o

consensus Dosain 1 mmm—mmn—mwmu 52

OsLFLA 54 ATTVGVSEVSELYEIEPVLED - XVFV I RR-———FSGGGTVIVEQE-TVRATFICS 104

E. oeli 79 GSVAVLPVIDSTNUTLIDRI . 138
alueydsstiile 43 ISTVLAISIMLNGDYRISEAGAD —HIF]1 IRR——YSG0GTVFINGH-TIMVSVIME 53

m m ﬂil 100 llﬂ l=|l
3138
consensas _!n & mnvmuxmxmmmmn— 106
OsLPLA 05 KTAIPGLQPFPRDINSFTGOLYIRVFDGE-GEFE 1 BENUMAFSQEKFOMAGS 1TR— 150

13 67. Biotin/lipoate A/B protein ligase family. This
family includes biotin protein ligase,
lipoate-protein ligase A and B. Biotin is
covalently attached at the active site of certain
enzymes that transfer carbon dioxide from
bicarbonate to organic acids to form cellular
metabolites.
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(})Southernblotanalysis:
Genomic DNA analysis@#, RAP41 f A A= Oriza sativa genome?] single-copy
FAAY Aoz ygsit (27 63).

1Y 68. Southern blot analysis of the RAPAl gene. The DNA size
markers are indicated on the right (DNA/ HindII digested
marker) and left (1Kb ladder marker).
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(t}H)RAP41cDNA 9] northernblotanalysis:

RAPAL transcriptst leaves®} FE FflowersolA =4 2dHU. 183, RAP4L
transcripts+ meiosis stages®] flowers®} rootsoll A= A9 Vet GA] &) o] 4
HEZ Hol RAPAISY) B TRFH oz zANIGH oz zAddAYE AL Yed
t}. RAP41 transcriptst salt, chilling (4T), hormones such as NAA, Kinetin, and
GA3E A3 leavesol A A&FHoz HAHQT. 1 A3} RAP4L FAA9 vy
S 2EH 29 FEEY YL ¢ F AT (2F 69).

Northern blot analysis of the RAP41gene

Flowers Seed development
” e X

Tissues L Me EF LF 3D !
OsLPLA "

1RIJA

Control
(ddH,0)

‘NaCl
(100mM)

Chilling
(%)

18 69. Northern blot analysis of the RAP41 gene. The levels of RAP41
transcripts were high in the leaves and flowers after pollination. The
RAPA41 transcripts were weakly detected in the flowers of meiosis
stages and not detectable in the roots. The RAP41 transcripts were
constantly expressed in leaves that treated by salt (100mM), chilling
(4C), hormones (100uM) such as NAA, Kinetin, and GA3. In controls
(ddHz0) for treatment, RAPA41 transcripts were also constantly
expressed.
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(ZHE.coli.lplAlipBstrain (TM137)9l A RAPA1 9] 7| 3 A 4R A A5 434

TM137 (plAlipB) mull mutant¥ minimal media®]4x] A& 4 ¢} o=
TMI137 (IplAlipB)< metabolismo] "¢ 2% lipoate-dependent enzymedl
lipoateE EA9FE Joo] doHo Q7] wWEolth (Morris et al. 1995). Active
pyruvate dehydrogenase and -ketoglutarate dehydrogenase®] Ao = <13, TM137
79 A& HE=A] acetate (to bypass the PDH deficiency), succinate (to
bypass the OGDH deficiency), 123 glucose (as an energy source)”} 2 83}t}.
24 pTrc-RAP410] @A A E TMI137C minimal mediad) A= 438 4 g}
°]= RAP41l #FAA7F TMI137 (plAlipB) null mutantolAl LplA9 7)< X &3
FASL YeRAT). pTre-RAP410] A A8 H TMI37S glucose™t ¥83 Axt}
minial mediadl glucose, lipoate’} 39 A oA o & AP} (28 70). o=
RAPAl0] ) ABH o2 FFHE lipoated o] 43t duido] EoF:= LPLAY 7]
& e AL Uedth pTreHis2A7F 323 A3 TMI137 (W ZE7)S minimal
medial A A2A &gkl (2 70).
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Functional complementation of an E. colilplAlipB strain (TM137)
1. MME(GAS) 2. MME(GAS +Kan-+Tet

2% 70. Functional complementation of RAP4l cDNA in the E. coli
IplAlipB strain  (TM137). 1. JK1 (wild type), 2. TM137
(IplAlipB mutant), 3. pTrcHis2A- transformed TMI137, 4.
pTrcRAP41- transformed TM137. TM137 (IplAlipB) null mutant
was not grown in minimal media, but pTrcRAP41-transformed
TM137 was grown in minimal media.
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("PRT-PCRE 0] §39)RAPAL - A A AL A o] &3 §9l:

RT-PCRE 53] RAP4IFAA Ax A9 23 E ISt pTrcHis2A7E d2 A
9 TMI3791 4= RAP4L AARA9 2@d& AT § gigloy, pTre-RAP4L9]
FAATH TMI3TINAE a8 F U (28 71). olE southern northern
blot& %3 RAPAL fAAYE Fsth

A.RT-PCR & Southern analysis B. Northern analysis

12
| | osLPLA

g
NI ial W=

<+RAP41
(829bp) | : gotal RNA of BL21Star DE3

2 : total RNA of pET102/RAP41
in BL21Star DE3

M : 1kb Indder marker
1 : RT-PCR product using pTrcHis2A in TM137
2 : RT-PCR product using pTrcRAP41 in TM137

19 71. Determination of RAP41 gene expression. (A) RT-PCR
product and southern blot analysis. M : 1kb ladder marker, 1
: RT-PCR product using pTrcHis2A in TM137, 2 : RT-PCR
product using pTrc RAP41 in TM137. (B) Northern blot
analysis of RAP41 transcripts. 1 : total RNA from
pTrcHis2A-transformed TMI137, 2 : total RNA from
pTrcRAP41-transformed TMI137. RAP41 was expressed in
pTrcRAP41~transformed TM137.
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(MH)RAP41°]| R A FATMI372 A F &

RAPAl FAA7}L IplAg 71%& 3h=A lipBe 715& FeANE @otrr] 94,
lipoateZ o] &3] RAP4lo] HAA%d TMI379 AEFAE ZFAHATH
pTrc-RAP410] 84 AT A TMI37S wildtypeQ! JKI1%HE w2 A A3t oA
2 RAP41°] TMI137 (IplAlipB) null mutantol Al LplA8] 71%& H¢s] FASS
Jetdth 3 pTre-RAP41o] @A A3 E TMI372 lipoateZt H7bd A A v A o
A W2 BFstE v, lipate® 7R & WiAdAE =2A BA3AH
(29 72). o]= RAP4lo] RFH oz FTHHE lipoateg ©]&3to] @A o5
£ LPLAY 7%5& dde AL Jehdo.

25 r  Without lipoate

b Saad 3]
—r-nuar
=O==TLN S 74+STr-0 sLPL

25 1 Adding lipoate

L ad N
~2r-THII 8T

ODsoe =~ THII 6 T4pTro-0 SLPL
i ) ‘,r"
0.5 i ,,.L/
_/‘LE"""CM: -
n 'l " A e
1 3 s 7 9 1 13
Time houd

19 72. Growth rate of E. coli in two conditions. Inoculate each colonies in
two kinds of MME (GAS) broth media, one is without lipoate (A)
and with lipoate (500ng/ml) (B). And incubate at 37°C and measure
ODgw of 1ml culture every 1 hour. pTrc/RAP41- transformed TM137
was grown well and fast up to steady phase as well as JKI1
(wildtype) in complete medium with lipoate.
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(A)Westernblotanalysis 2} d 3} :

Western blot analysis®] 23, Wild type E. coli®! JK# pTrc-RAP41¢] A AS
H TM1379 total protein°lA] lipoaic acid’} ¥°]Q+= E2 subunit bandE 3¢l &
F ARG (29 73). TM137mutantoll A= 2 bandE 98 + YAt} ol JK%
pTrc-RAP41°] A A3" TMI1379 total protein®]+ lipoate-dependent protein©]
EAE YeEbdY, pTre-RAP41°0] @ A" TMI1379) Alipoate protein ligase”}
715 3AeE& YEdTh

Western blot analysis
RAP41-transformed

TM137 TM137 JK1 M

PDH-E2(30kDa)—»
GDC(70kD») —»

KGDH-E2(5ZKkDa)—»

1% 73. Western blot analysis of Lipoate-dependent protein.

(°H)E.colisystemS- 0] -§ @ RAPA1 G ¥ A o] &3 :

pET102/D/TOPO vector (Invitrogen, life technologies)s] RAP4l #AAE F2Y
At BL2I(DE3)Starol Al @eldg @A A £ A3 oF 45kDa A7|olA g
dd dlAg Fold & vk FAsE His7b 839 RAP41L @¥ide] 379
°F 42kDa® SA}sHA veEgch (29 74). 28Y, 28 323" His§3 RAP4L
GAe Z8HY aduwde gez FA39Y. ol @¥Ro] AU LA
of @ujdo] FAHA Aoz welth IPTGY ¥:9 2dH , 283 A

o
ro
[y
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= A 24E& B3 AT His §3 RAP4AL @429 BHE A X80

M 1 2 ' 3 4 M : protein marker
1: IPTG uninduced RAP4] cell lysate
2 : IPTG induced RAP41 coll lysate
74— 3. IPTG induced RAP41 soluble protein
4 : IPTG induced RAP41 insoluble protein
66.2 —
45.0 — His-tagged RAP41 protein
31,0 o
21.5
14.4 —

¥ 74. RAP41 [pET102-RAPAlin BL21(DE3)Star] @2
o] g

(A)RAPA1Y 7} 5 AT 2%

RAP412 novel liopate protein ligaseE I E=3te FAAQY (OsLPLA). Citric
acid cycleol B3 Acetyl coA A9 Pyruvate De-hydrogenase &A% A <]
4L 938 BFAQcofactorg! lipoateE EodF+ ligaseE: Z =3 AR o)
LipoateZE 74 EAFE ligaseZl ZH9E mutant E  coliE ol&
complementation analysis éiﬂr, A E oMol lipoate protein null mutant
(TM137)7} RAP41 AR 9 2do=z HawA A AFE vt 4FFe=
RAPAL (OsLPLA)Y 715§ &3t 4343}, RAPALS lipoate- protein
ligase 715 & 3t AL FUsAh
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Y. RAP58 (OsGPXI: Oryza sativa glutathione peroxidase 1) +4 49 7%
i

AEAEE EYdflol 54 FAHI4F (Reactive Oxygen Species, ROS)el ¢
) ~EH2E Bon olF §54 ROS7I AEME W FAHA, A4std 2Ed
28 doA Axdol sudgn M¥rst FA "ud (Alscher, 1997) (¥ 75).
Glutathione peroxidase (GPX)i reduced glutathione (GSH, #UAl)E& AsAl714
Al hydrogen peroxide, organic hydroperoxides =12} 3. lipid hydroperoxides®] ¢
& ZAAF 3, 22 Qs AFdFH £Ao2HE ANEE WIF I} (Chaudiere and
Ferrari-Tliou, 1999; Chaudiere and Tappel, 1983; Flohe and Gunzler, 1934;
Grossmann and Wendel, 1983) (2§ 76). 1 GPX:E FASAIZA EH5ENA
dg A737F HolA 9ut (Chaudiere and Tappel, 1983). £F5 29 GPX9 ¥
7157l Hsty, AEAME T2 A FAECl JE AEY GPXY 7ed
T vFsig E dFdAE 4, e, Ax2Eg2d A& AEFes s
4 PHGPX$ fAMe 99 A g 3=3h= cDNAE AEA #alaa s

-

rir

(Bachanan et al.. Biochemistty & Molecular Biology of Plants)

29 75. Change of gene expression pattern in response
to stress. When plants are exposed to
stresses, such as pathogenic attack, high-—salt
environment, mechanical damages and chilling
damages, large amounts of ROS are
generated (Buchanan et al., Biochemistry &
Molecular Biology of Plants). The stress
generates large amount of ROS (Holland et
al, 1993) and may triggers the up-regulation
for the GPX gene expression.
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PP B . Oxidized glutathione
Antioxidant defense system pathways , ., . =~ ER

L. 1y
. JKJvM AL e

Ghitathione gl » 2H,0
perosidase

(Buchanan et al., Biochemistry

& Molecular Biology of Plants)

1% 76. Currently identified antioxidant defense system pathways, with
detailing enzymes and nonenzymatic antioxidants. Superoxide radiclas
are eliminated by superoxide dismutase that yields hydrogen
peroxide, H202. Hydrogen peroxide is consumed through its
conversion to oxygen and water by catalase or to water by
ascorbate peroxidase. Damage by singlet oxygen and hydroxyl ions
is also diminished by the noneflzymatic antioxidants, vitamine E and
carotenoids (Buchanan et al., Biochemistry & Molecular Biology of
Plants, Courier Companies, Inc., 2000).
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(DRAPS82| AT A= R P

(HRAPS8 G A9 7|5 B4 : RAPSS @ A9 71%5S E. colidlA HAasFA
(Hz00)0 dja] Wolsd S /AEA AFE FAsAY. dEZTF E coliZ XL1Blue,
pBluescript,lI SK(-)& 717l XL1BlueE AH43413, 43872 RAPSSFAAE 714
XL1Blue2 43¢ syt 2+ #55 LB AA WA JF3t3 180rpm, 37Tl
Al log phaseZ}A] W43, 349 2dE 98 lmM IPTGE #A7rsta 37C
oA 5A1ZE F< MEFHAT. ODew=0.052 Zt #F v FRe I sxo #4H3}
Fa7F £ @@ AE3A g ae $EE 0, 150, 300, 450, 600, 750,
1000uMS- AH8-3t{ T 37TolA 1242 f WP &, F3=E FAHIA

() RAP58 &4 4 o] &3] (protein expression) : ChampionTM pET101 Directional
TOPO Expression (Invitrogen, life technologies)®#'#¢] uwlz} RAP58 @l g o]
dS TY5Hrh. 2HE dujdo] RAPS8YS FAE7] fsl, RAPSSHAAT} &
ZA7A34E E. coliolX] RNAE F%3}9 northern blot analysisE AAlstar 243
¥ RAP58 9 AL o]&3le] glutathion peroxidase? 715 oHE <137 3
enzyme assayE AA5Yc}. glutathion peroxidase? @AEL =A37] 93
NADPHY ASAEE FEE ODwo2 EYHIFHD 71298494 50mM
HEPES, 0.2mM B-NADPH, 14U GR (glutathion reductase), 5uM GSH (reduced
glutathione), “12]31 recombinant protein 50pg 2.2 3%t} NADPH A3+ 0.5mM
HydroperoxideE #H7}stAA /MAIH 3, o] €98 ODspolA Time scanning® 2
1023 ARG, 272 GSHY AAAQ 218E SA37] 918l, recombinant
protein®] E°17HA €L #EEAdx EUHIAT o] RAPS8EW Aol TPX
(thioredoxin peroxidase)$l %] &5 g5yl 98, 7E29EE94e 50mM
HEPES, 0.2mM B-NADPH, 1uiM TR (thioredoxin reductase), bUM Trx (reduced
thioredoxin), 18|31 recombinant protein 50xgl.2 3t 05mM HydroperoxideZ
A7ebAA AAEHI, olE §98 ODswdlA Time scanning .2 1083 &A%
t}.

(2)RAP582] A +4 5%

(PP RAP58 -84 £4 : B APz Oryza sativadlXl F23F 7150 Q=
glutathione peroxidaseE® HZ3E F4x RAPS8 cDNAS 243911,
OsGPXI1 (Oryza sativa glutathione peroxidase 1)°]& =HE3Att (GenBank
AY100689). RAP58 &= 168 ofvjxAitez wds 3 Hx3ko] 185kDaol™
(L9 78), Zea mays® GPX$} 92%9] 354& HHon w9 PHGPXS:= 65%9
AEATE 1A (29 81, 82). BLASTA XAbolA, RAP58¢ ofn|xAtAde 2
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719} GPX active site domains® 3t1}¢] WNF(S/T)KF domaing 7}A 2., plastid
transit peptide sequence’} gttt (2@ 78). o| ZA RAPS8L- A XA 1 75
5l Ao 2 oAATY. Southern blot analysis 272, W RAP58 FAAE 94d
Aze)-e Foldtdt} (28 79). Rice Genomic ProgramolA] linkage maps #2413
A3}, RAPS8 §AAE= ¥ chromosome 4¢] short-armO. 2458 855 cMell 9123
T A22 v AT (1Y 80).
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Genomic DNA

Iy 78

80681 80760 81000 81250 84500
, 2 Al

Clvomosome 4 81 1197 bp aarr

29 77. Molecular sequences of the OsGPXI1 gene.

1 ttccategttegtectegt ctecacgctacogt ttcgcaacca
44 cocgettoctect coggagaccgctcggccgecectogctecage
89 atggocgecgegccgtecgecacctocgtecacgacttcaccgtc
KA AAPSATSVYHDETV Y 15
134 aaggatgcaagcggaaaagacgtgaacctgagcacctacaaggeg
EDASGEKEDVYNLSTTYEIKG®G
179 aaggttctcctcatcgttaacgtcgeatcecaatgt
E ¥ LL I ¥ XNV AGS Q& :
224 aactccaactacactgagctgagecagctgtatgaaaagtacaag
Y TELSQLVYETEKTYZEK €
269 stcmasgctttgagatnttggctttcocgtgcaatcugtttgga
VQGFEILAEEQ!Q.EG ™
0

314 gegcaggaacceggctccaat gaggagat tgtecagttigcttee

P,GSIEEIVQFLC

359 actcgcettcaaggetgagtateccatttttgacaaggttgatgte
TRFEKAEVYPIPFDIEKT YDV 105

404 aacggtaacaatgctgcacccctgtacaagtatctgaagictaac
KRG NNAAPLYXKYLEKS ST KI12

tsatascatcangtggaacttctccaaa

449

494 ttcttggttpc&aggnggg‘tcgestsgtggatcgctatgcsccc
FLYDEKEGRTYVYVYDRTYAPIN

539 accacctcccctcttagtattgagaaggatatcaagaagetgett
TTSPLSIEEKEDTIEKTE KLTL 16

584 gggagctcttaaacctaaaggtcaggatctgtagagcaacctgca

G S S =* 168
629 cttatgcactgtattcagcactgagagttgtattaataaattggt
674 gacatgtacttcacaggtigeatttgeactatactceettgeatee
719 tgaatctttattgtactctgtacctgtatagtttteatgtegata
764 -gatttoctigetgtansasananaaanaaaaa 795

Molecular sequences of the OsGPXI gene. Three
conserved glutathione peroxide domains are underlined.
Three putative glycosylation sites are indicated by
bold type. Three putative myristoylation sites are
shaded at positions, 43-48, 76-81, and 122-127. A
polyadenylation signal (AATAAA) is underlinedand
shaded. An asterisk (*) indicates a stop codon for
translation. Numbers to the right and left indicate the
nucleotide positions and amino acid positions,
respectively. The accession number of OsGPXI is
AY100689.
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& o &

L

19 79. Southern hybridization analysis of OsGPXI. Approximately 1.2
kb of DNA fragment in Hindlll digested genomic DNA was
identified (arrow). In each lane 20 g of genomic DNA was
digested with the indicated restriction enzymes and hybridized
with 32P-labeled OsGPX1 cDNA probe. Size markers are
indicated on the left (lamda phage marker) and right (1 kb
ladder marker).
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M Loew ESTsikes Genes

=i &t Cl1378
| g45 LI0S2B SI1922
— 350
— 1
22 BLNS ?zﬁzﬁ RAP41
L 250 S200
85

FEY row r2et  movms san
= s
8 VIS

¥ 80. Genetic linkage map of the OsGPXI1. RGP high-density genetic map
of chromosome 4 is on the left. A linkage map showing the location
of OsGPX1 gene homologous to an EST clone, S21042, is shown to
the right. Putative map position of OsGPXIfrom 855 to 86.0 cM is
indicated by an arrow. The distance in centimorgans (cM) from the
distal ends of the short arm of chromosome 4 is also indicated.
Centromere position is indicated as CEN.
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Glutathion pemml 1

O.Sativa (OsGPX1) MAAMAPS--ATSYHDETYRDASCKINIL STYKEKW INYASQUGLTNS NI TELSQLYER 58
Z . mays MARASS --ATSVHDFIVEKDASCKDVEL STYKEKY INVASQUG SNITELSQLYEK 58
R.valgare MARRSS --ATSYHDETVRDASCEKDYIL SWIKLXY SOCCGLTNSNYTELSQLYPK 58
C.sinangis -MASQS - ~KTSYIRTVERAYEQDYEL SIYXLX INYASQCCLTNSNITELSQLYDK 57
A.thaliana NARS §- -EPRSLYDE TYRRARENDVEL SIYKLXW INVASQCCLTNSRYTELRMOLYEK 58
N.tabaoun MASQSS-RPGSTYDETVRDAVENDYEL STV KK VLT ] RSQCGLTNSNITIMPEIYRK 59
L.Esculantam(CPXla) MATQTS-NPOSVYBETUERDAFLKDVEL SIYREXVLIIVNVRSQCGLTNSNITIMERLYNK 59
§.olarzcaz MASBSSAGPESYHER YVEDARCNBYEL SIYRLXY INYASQCCLTNSNITENTELYEX 60

0. Sativa (PHEPX) m:smmmmxn KT KR YL IO SKLEETEINI TALTELYQK. 60

PR TR e S "m"w i aiaia S

s;s*g

|

OO KN
ﬁi

H
El

E.mays
H.valgara
C_sinensie

A. thaliana

N. tabacum

L. esculentum
5.olaracaa

0. sativa (FRFPX)

1% 81. Amino acid sequence comparison between rice GPX (OsGPX1) and
other plants GPXs. Three conserved domains, glutathione peroxid 1
and 2, and WNF(S/T)KF are boxed and underlined in the GPXs.
Catalytic residues Q, W and C of the three conserved domains are
indicated by bold-faced letter. Highly conserved A cysteine amino
acid residue indicated by an arrow head replaced to selenocysteine of
the mammalian GPXs. There is no selenocysteinecontained all the
listed plant GPXs. Identical amino acids are indicated by asterisks
(*), and gaps introduced and are indicated by dashes (-).
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osePX1 aniaraws
[ HVOP Y C ABK3805

ImGPX AF 52811
" HVGPX12 CABSR093
HVPHOPX BACSS16
CPHOPX QAR
L csoPX S318
% 023068
— | [————————LePHGPX OB
NSPHGPX P30708
NPHGP X QEFXS3
HUGPX ABLSSEF
— [ AIGPX ASKEI67
' AHGPX NP 190097
SoPHGPx 023814
— MPHGPX QALEFD
HYGP X115 CABSEG4
ZAGPX AACTBIGE
— I OPHGPX CAC1768 K
AGPX NP 191867
;—l — AGPXNP 26818
L MOPX ARG
PSPHOPX 024296
BroPY AAMI2512
— | AGPXNP 184915
U AGPX T05300
~ MGPX NP 180080
L AGPX S71250
AGPXNP 180715
McPHOP X AALADO14
e CaOPX CADYEN
|| r AGPXNP 181853
! RSPHGPX AM 55567
HaGPX 023970
— | MGPX NP 554813
L MGPX CO8560

01

13 82. Phylogenetic tree of deduced amino acid sequences of the plant GPX
family. The phylogenetic tree was constructed by neighbor—joining
method without gap. Accession numbers of sources are shown in
each protein. Rice PHGPX protein is indicated by a star. OSGPX is

indicated by arrow.A cluster containing OsGPX1 is indicated by a
bracket.
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(\})Northernblotanalysis: RAP58 fAA= A<d oA
o, o] QA= A9 Fdo] HA &gt 3 RAPSS FAAE AFEEAIY
sl 8 5 393 599 FRONA FstA 2ol H

e

2399 A& ¢ F I 942Ed2d =EHAE W, RAPR FAAE o
A A INZE el mEA Fdo] FEAJT. 22, Yo AELEH 1A
= AAF ez ¥Ho] FEHUG. o|ZM, RAPSSE 2E#HZ oF THo| Xk
He #8A49e ¢ & 4o (29 83).
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A Rice Tissue D Cold 4T) E. Drought

C'. 100 M NaC'l
0 05 1 15
S

1§ 83. Northern blot analysis of OsGPXI gene expression in rice plants. A.
Subjected total RNA was isolated from the roots (R), flag leaves (L),
inflorescence in meiosis stage (MF), and 3 days (3dAP) or 5 days
(5dAP) after pollinated seeds. Ribosomal RNA (rRNA) was shown as
a loading control, Time course of accumulation of OsGPXI
transcripts in rice leaves under NaCl, cold, drought stress. Total RNA
was extracted from 6-week-old seedling leaves, which were treated
with water (B) or 100 mM NaCl (C) for appropriate hours, and were
treated with chilling (D) at 4C for 28, 48 and 72 h. were treated on
drought conditions for 3 and 12 h as indicated (E). Untreated
seedlings were indicated as 0 h. Ribosomal RNA (rRNA) were shown
as a loading control
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A Rice Tissue D Cold 4TH F. Dhought

24

Warer 100 mAT NaCl

&«

. 100 ;M NaCl
L 05 1 15 3 ¢

219 83. Northern blot analysis of OsGPXI gene expression in rice plants. A.
Subjected total RNA was isolated from the roots (R), flag leaves (L),
inflorescence in meiosis stage (MF), and 3 days (3dAP) or 5 days
(5dAP) after pollinated seeds. Ribosomal RNA (rRNA) was shown as
a loading control, Time course of accumulation of OsGPXI1
transcripts in rice leaves under NaCl, cold, drought stress. Total RNA
was extracted from 6-week-old seedling leaves, which were treated
with water (B) or 100 mM NaCl (C) for appropriate hours, and were
treated with chilling (D) at 4C for 28, 48 and 72 h. were treated on
drought conditions for 3 and 12 h as indicated (E). Untreated
seedlings were indicated as 0 h. Ribosomal RNA (rRNA) were shown
as a loading control
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(HRAP58G ¥ A 9] 715 ¥4 A3}: In vivool Al RAPS8 o] #}Aatsl44 (H:0n) 25
H E colie€ R3S 3. E coli ol RAP58S E243t3 H.0.E A3}
o AZFAE &1 A, RAPS8¢] E249 E coli & RAP58°] 2245xA &
2 E. colidl A &= 22, 315X H0: (To0uM)AE B3-S Slstch (29
84).

NL1Blue

23 XLiBlue ( ] )

NL1Blne contatung pBlascrpt11 1 O
e |
ODge
1

NL1Blue conainng pOsGPNT ( A )

DU TS0 A1 J00pM MS6)AY BOONM TR M TmM 16
H,0, concentration

750 uM H,0,

¥ 84, OSGPX1 functional analysis. E. coli
XL1Blue ( @ ), XL1Blue XLI1Blue
containing pBluescript SK(+) ( M ) and
XL1Blue containing pOsGPX1 ( A )
cultures (each OD600= 0.05) were cultured
in LB broth with IPTG and gradient
concentration of H202. Cells were incubated
at 37C for 12 hours and the value at
OD600 was measured in each tube.
OsGPXI-transformed XL1Blue grew in
toxic (750 M) H202.

= JUhp=



(HRAPS8 G WA o] 7] 5 ¥ A5} In vivoolA] RAPSS o] FAasFa (HO)=E =
H E coli% B33 Q18 AT E coli o] RAPSRS F243t3 H0.E A3}
A3 RAPSR0] Z24 49 E coli & RAPS80] 24 5= &

Q

o BFRAES g
€ E colidlXete 22, ¥ =] H0; (T50uM) A= AeE A9t (23
84).

25 XLIBlue { [] i
XLIBiue contameng pBhuscrptil ¢ O +
XL1IBlue containing pOsGPXI { & )

CETEETET 0D,

XLI1Blue containing pRAP41 L
B M8

B 130, 200 SO IR TN TmM i
? —— H,0, concentzation

730 uMH;0; 50 pM H,0,

19 84. OSGPX1 functional analysis. E.  coli
XL1Blue ( @ ), XLI1Blue XLI1Blue
containing pBluescript SK(+) ( Il ) and
XL1Blue containing pOsGPX!I ( A )
cultures (each OD600= 0.05) were cultured
m LB broth with IPTG and gradient
concentration of H202. Cells were incubated
at 37C for 12 hours and the value at
OD600 was measured in each tube.
OsGPXI-transformed XL1Blue grew in
toxic (750 M) H202.
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EHRAP58% @A vtr3: 23w (pETIONO F243 F (29 85), gyad
2 3k Histage]l §89 RAPSSAM A2 oF 30kDa A7|dA T@o] &l
Now, His-tag dg oz duds 23t (29 86) ¢dd d9do] RAPSS
A& #9237l 98 northern blotE AAF A}, RAPS8°] F=24d
BL21StarDE3°1 Al RAPS8H-AA AALAE AT 4 AAT (29 87).

Xbal Sacl

T | fco U g OsGPX] g Vs epitope

pET/OsGPX1
(6263bp)

% 85. Map of pET/OsGPXI. OsGPX1 cDNA was cloned into
pET101/Dvector. T7: T7 promoter, lac O:. lac operator,
RBS: ribosome binding site, OsGPXI1 : OsGPXI! cDNA
(the arrow is direction of OsGPXI ORF), V5 epitope:
C-terminal V5 epitope tag, 6xHis: C-terminal 6xHis tag,
STOP: stop codon, T7 term: T7 transcription termination
region, rop: interacting with the pBR322 origin to facilitate
low-copy replication in E. coli, lacl: lac repressor,
Ampicillin: ampicillin resistance gene (B-lactamase).
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(KDa)
97.4
66.2

45.0

- |+~ His-tagged
OSGPX1

218

1% 86. SDS-PAGE analysis of OSGPX1 protein. OSGPX1 was
purified by HisTag column. M: low range protein marker, 1:
uninduced BL21StarDE3 contained pET/OsGPXI1, 2. IPTG
induced BL21StarDE3 contained pET/OsGPXI, 3: HisTag
column wash fraction after bind with resin, 4,50 HisTag
column eluate fraction (1),(2)
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RAPS§

19 87. Northern hybridization analysis for determination of expression
cloning. A. Northern blot analysis. 1: Total RNA from BLZ21Star
(DE3) contained pET101/D/lacZ, 2: Total RNA from IPTG-induced
BL21Star(DE3) contained pET101/D/lacZ, 3: Total RNA from
BL21Star(DE3) contained pET/OsGPXI, 4: Total RNA from
IPTG-induced BL21Star(DE3) contained pET/RAP58. B. Ribosomal
RNA (rRNA) was shown as a loading control.
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(" RAP58¢ 743} & 9F: RAP58< novel glutathione peroxidase®] 7}%¢lth
(OsGPX1D). B8 3 SA2EH 2 o3 B4 AP E 7T RAPSES 7%

A¥AH, 72t 2EF 20 st Az7HEA o2 RAPSS FAxIe @do] oy} o
= RAP58 §AA7L 2EF 20 ¥hg3to @do] FEHASTS ¢ F Aok 959
2E# 20 93 WA= ROSEHE AMEE HI37] g Wojrzdo=
glutathioneg TYAZ o] &3sle ROSE AAT i, OsGPX1¢] FHR3= RALE
ARk In vivodlAl RAPS8 o #4854 (H:0)ZFEH E. colis R3S &
A3ATh E coli ol RAPS8S 24353 H:0.E& AE3te] AFF4e &9 2
3, RAP580] €249 E. coli & RAP580] F24HA &2 E. colidA e g4,
AFEY H:0p (T50uM)N A= AZES AT

- 109 -



}.RAP19 (OSRHFZ2a: Oryzasativaputative Ring-H2 finger protein) 3 A 9] 7}
a8+

RAP19 f&AA2] o} Ak Y9-& Arabidopsis®] RING-H2 finger protein® 62%2]

HEHE BYEoew, Oryza sativa® 7157829 RING-H2 finger proteind+=
52%9) AEAe HaArth e RING-H?2 finger proteinol] #3 J@dAHQA 75d+
= Ad Baye] YA ¢l 1822 RING-H2 finger @ A9 7|57 €28
stnz B AFE 359

()RAP199 7] A7 AR A 33

D) GSTS3 994 3d 9 AA - ¥ fda9 a2 2d L ZALIEH
3 FdsA A

(W) 994 3% v o 1 g$ lysis buffer (10 mM PEPES, 3 mM KCL 0.1 mM

PMSF, 1 mM MgCle, 1 mM DTT) 0.7 mlo] 23 F23 3oz Zol 1,200xgol

1087 Q4 AT. 59 AAs A 100,000xgl A 308 2444E 2

Z gulae thA lysis bufferd] 0|3 Bradford i oz AFsto v o A
o

ZH 33

(2}) Probe endlabeling : DNA binding 43 93 £4]¥ Z} primerE T4 DNA
kinase (10 U/ut, NEB)9} 5 ple] Y"P-ATPE ¥& ¥ 37TelA 1Az vbgA A Th
a8 25 we TE buffer (pH 75)% #7718kl sephadex G-50 column
chromatograph® AH23l9d v?P-ATP7} endlabeling® DNAE 38t th

(D) Gel mobility shift assay : ETF =2 RAP19 4327 F2YHA &L E. coli
AN FET AGNA W YA FEI AGRAL ARSI, 4T E E coli
A THAIA £, AAF RAPI9 @ H 2 shift assayE A AT FA &
A9L47F 249 end labeling primer DNA 1 p09} ZF A A (10~150gg), L&)
31 non-specific competitor DNA (poly dI-dC, 0.1~1 pg)E 2xbinding buffer (40
mM Tris-HCl pH 80, 100 mM NaCl, 0.2 mM DTT, 20% glyceroo] ¥31 A2
dlAl 3087 WA A A&olA 1087 BAFF F 2 pe) 10xTBE loading
buffer® A 7}38}al, 4% non—denaturanting polyacrylamide gel®l 0.5xTBE bufferZ
AHe3te] A719 %39 Polyacrylamide gel& 3MM paperdl blotting3t ¥ 80T
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NA 3087 vaccum@. 2 ZAFA 7|3 X-ray DS 24Xt =FA A

(2)RAP197] 5414 5%

(7}) RAP19 ¢cDNASY] o}vj =449 53 : RAPI9 OsRHF2 cDNA (Accession
number AAP85546)¢] o} =44 d & RING-finger domaing 7FA 3L §loH, ol
& 7 Y olddart AREe 40-60719 FVIE T HolHQ) FHE A
At (2E 88). ol AN dwlA9 interactionS FA}E VTS 7R AL
2 o AA (Freemont P.S, 1993). o] F /M9 A= & Fg & o =4,
C3HCA¥ "¢} C3H2C3¥el7F Aok F wWale] Fej7l RING-H2 fingershi o}
RING domaing ©t}%3dt AESA 7)5L 2t 9o E3] E3 ubiquitin-protein
ligase?] 7|52 24}, E2 ubiqutin conjugating &4l F2 A= 71sE ZX
At

RAP19E RING-H2 finger @A 2 o AX ™, BLASTA 723, dAFYE
Me Ager A Aoz ARG g3 C3H2C3Y AF Y wEH
cross-brace motif (RING-H2 finger)E UY&3 22 Jg= ztaw Jy
[(C-x(2)-C-x(9 to 39)-C-x(1 to 3)-H-x(2 to 3)-C-x(2)-C—x{4 to 48)-C-x(2)].
2822 RAPI9E Bl 9] ubiquitin protein ligase®l 7]5& Z+ Aoz oAAL.
F2, DNA binding @A EL zinc finger motif’} ¥orx=2 RAP197} DNA
transcription factord 7}FeAE ¥lA® 4 gioh. Z2{==® RAPI197} ubiquitin
protein ligase &< transcription factor & W 715 3=A F 7R 7S
FHOEZ AFE AP
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A.

* rT T % *

0sRH2: 33  CSICLEAFCESDPSTLTGCREEFELQCILEWCQR-SSQCPMCWOPI 77
RINGH2: 2 CPICLEEFR--EPVVLLPC GEVFCRSC IDKWLKSGRNTCPLCRTPI 45

B.

OsRIEG-H2 MASGTDERAKMEG-LTSAAAFVEGGIQDACDDACSICLEAFCESDP STLTGCKHEFHLQC 59
AtRING-H2 -MEGAGETTTSEGHLTSAMAFVEGGIQDACDDACSICLESFCESDPSTLTSCKEEYHLQC 5%

T X » k33 ttittt‘ktttttttttttttti‘ttt:ttit*ttftt_tttt:'ﬁ’ttt

0sRING-HZ ILEWCQRSSQCPMCWQPISLKD PTSQELLEAVERERNVRTNQTRNTTIFHHPALGDFEVQ 119
AtRING-H2 ILEWCORSSQCPHCUOSISLKDPTSOELLEAVEQERNFRFNPTRNATIFRHPTLGDFELQ 119

TENTTEARTTESHTLE ATENLTRATESTRLCLT B8 ¢ § EAN STF AR ERTRL 4

OsRING-H2 HLPYVGHNDAE LEERILQHLAAAMANGRSHHLGRREGHRGRSGSHGRPQFLYFSSHPRNPS 179
AtRING-HZ2 HLPVGVDNAE IEERIIQHLAAAAANGRARE GYRREGHRSRSS SQGHQQFEVYFSSQPHASS 179

TERT e REgEATTIRATTRLLERL R 08 RETTEE XS, 38 R IRRART %

QsRING-H2 AGSYSSSSVQGEVDEESS PYHITGEL SLHANTHEEAGNQSPGMLTYDADQDAVVSSGNST 239
AtRING-H2 PFPHPPNPSSPSQRDESD TVSNLPHNALGE GSHQ$--NTQPPTSSHPRQVSPSASDSNIR 237

O L LT HUE L I e H S e

0sRING-H2 PVSSPRFFRRRESTGQSTPYNEDRAGPSDL QSFSDSLKSRLNAVSMKYKE SITKSTRGUK 299
AtRING-H2 PLN---------~--(055PSEQDRAGPSELQSFSESLKSRLNAVSTRYKE SISKNTRUUK 285

L2 X T s REXTEE s REERE o RXXNTENENRDT o KGN TR d _*X_ &%
. . s H . B % .

0sRING-H2 ERLFSRNSSVADLGSEVRREVNAGIASVSRMMERLETRGSNGRTSDGPAISTSEVIPSTE 359
AtRING-HZ2 DRLFSRNTSMADLGSEVRKREVSAGIATVSREMERLETR-ENSRPSTASYSDVSENH-TPE 343

PERRRET X ARTETET: TXX FEXXEATTANELLET 7 T % L S

0sRING-H2 SSMERVTENNPTTAATSTSNTSASSAPCYTTTGSE 394
AtRIEG-HZ THNE--~-HNRAAAGDEHSVNERGVKETCATGSGSS 375

HA P L A A

13 88. (A) Conserved RING-finger (Really Interesting New Gene) domains
of OsRHF2 (Accession number AAP85546). RING-finger (Really
Interesting New Gene) domains were identified in a proteins with
a wide range of functions such as viral replication, signal
transduction, and development; has two variants, the C3HC4-type
and a C3H2C3-type (RING-H2 finger), which have different
cysteine/histidine pattern; a subset of RINGs are associated with
B-Boxes (C-X2-H-X7-C-X7- C-X2-C-H-X2-H). Stars indicate
amino acids, C or H. (B) Alignment of amino acid sequence
between OsRING-H2 and AtRING-H2. ”
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(}RAPI9 G AA S ¥@A EA: Northern blot analysis ¥4 A3, RAP19 AR
A= meiosis @AY A A A FAHJ oM, FEF 590 At A AA
= ARAoz WAL ZolAHT (19 89). ol RAP197} reproductive organ®ll
EolF oz J5de ALE AT

Seed develop

Root Leaof ME EF LEF 3dAP 5dAP 10dAP 154AP

1% 89. RAP199) northern blot analysis. RAP19 # A A A
= meiosis ©AY A =A FFHYOY, FESF
540] A FAAE AAFoz B FolAT

(CTHRAP199] 4 A A7) 58 A . Rice Tosl7 Insertion Mutant Database®] T32649T
EddolAY o 36%Y HEAELE ¥t a2 Tos mutant T32649T+
RAP199] 71%o] dad Edwe] ¥d3L /AL g& Aoz AAIY. Tos
mutant T32649T (RAP19 #3A9 L FAMS 71 EdWoADE tiller B2
o EAZF gl Ae= vtk T32649T Mutantt tiller ¥go] AfHE S &
F 9ok (29 91). 1822 RAPI9 (RING-H2 finger) T3 tiller 2] QY
RAo=w FAGH

183, 217H9) membrane bound ubquitin ligase$! Rmal¥ @2 2] hydropathy
TZE7F & 5‘]?15_‘3} (Matsuda N. et. al., 2001) (Z 3 90). °l3= Rmal®] 7|sA ¥ AX
wo] BAE &0 F ybiquitin ligase’l 5 < & AL o AALH
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24 ‘ - e - J— ‘ oL - e S R
50 100 150 200 250 300 350
Residue
Ki

ey
~ Kyte-Doolithie hydropathy: Translation of RAP1S_RAP19_Entry_t[resicues 136-1317]

2% 90. RAP19 (RING-H2 finger) ©}n] %4+ hydropathy profile

- RAPIOS
Tos mutin

s

1% 91. RAP tos mutant. RAP199] ¢DNA ¢ 9= Genomic
DNA #A ¢} FY3g tos mutant (RAP19 Tos mutant):
seedling A7)l tilere] 2do] A HArt Normal 9 7
- 4-5719] tiler’} &g A} (Normal).
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(EHRAP19 99 Ao @3 2 enzyme assay : /23 APARITEHS AFE )
%%, RAP197} ubiquitin protein ligase &< transcription factor 5 W3l 7% &
A 7 7R M-S Y] A8l E coli system© = @B AL @A 7| AL
£39, AAst enzyme assayE M A5 th RAP19 G Ao #d & 93] pGEX-
5X-1 TAHE| RAPIOFAAE E2Y3HT (28 92). GST &3 RAPI9 @
Aol HAAHI, GST columng o] &3t AAS AT GST §8E RAP19 @
A9 FASE A7]E oF 69.34kDacl Al GST columne 2 AAG dwzde =7)
o Ao FAMSE 9F 69.34kDag] @y AS A} At (28 93).

BanHI Smal

Glutathione S-transferase
o5
(CSD) +RAPIS

pGEX-5X-1

pOSRHF2a
(6.172kb)

19 92. pOSRHF2a9 +AAA X, RAP19: pGEX-5X-19¢] 245 ¢}
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4— GST fused RAP19 protein

662 —
45,0 —
310 —

M : protein marker
215 | 1 : IPTG wninduced RAP19Y cell Iysate

2 : IPTG induced RAP19 cell lysate
14.4 — 3 : GST column purified RAP19 protein

19 93. GST &% RAP19 ©uldel Bdy F& AHA. GST Aoz AA T
Guld el A7]E 66.2kDartl oF7t ok ol FAIE GST €8¢
RAP19 @¥id o] z7]2  <F 69.34kDa¥} f-AF3icl.
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DNA binding @Y% 3 &S zinc-finger motif7} ®oB=Z RAP19 #3837 DNA
transcription factor@ 7FsAE wiAlg 4 QQvk. 1822 transcription factor %
oW 7)%& FeA 1 ATFE APEAY. B RAPIY @R AE ARG
DNA binding assay® AA134tt 59 primerE2 FZ tranacription factor9
element24] double strandE A4 3¢ DNA binding assayol AH&3t%t+ (Table
8).

Table 8. RAP199] gel mobility shift assayol] A}&% primer

primer name Sequence (5'->3")

PN1(+) TCG TTG ACT TGA CTT GGC TCT GCT CGT CAA TGG T
PN1(-) ACC ATT GAC GAG CAG AGC CAA GTC AAG TCA ACG A

MPN1(+) TCG TTG AAT TGA ATT GGC TCT GCT CTT CAA TGG T

MPN1(~) ACC ATT GAA GAG CAG AGC CAA TTC AAT TCA ACG A
W1(+) GTT TGA CCG AGT TAT TTA TTT GTG TTT GTT T
W1 AAA CAA ACA CAA ATA AAT AAC TCG GTC AAA C
W2(+) GTT TGA CCG AGT TAT TAT TTT GAC CGA GTT T
W2(-) AAA CTC GGT CAA AAT AAT AAC TCG GTC AAA C
WO(+) GTT TAC CCG AGT TAT TTA TTT GTG TTT GTT T
WO(-) AAA CAA ACA CAA ATA AAT AAC TCG GGT AAA C

DNA binding assayE A3 A3t RAP19 @@ a2 DNA9 binding activity 7}
AA (18 94). E. coli S100 proteine W1 DNA$®} binding 319} gel retardation
shift7l FAHAY. o= A9 controlo] 22 A9 o] Fo] Avt= e u|d
t}. 2822 RAP19% DNA binding protein®] 7]%90] gl ALZ A AZAY, 1

2 5 Wx 7}4<¢l ubiquitin protein ligased] 715 oF-E F<3sr] 3 #FEd

“
ol 2.8 o]-83}4] ubigutination assayE 3 Fo|t}.
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'\-}' 1 RAPI? protien

Frr ot
1 2 3 4 5 6 7 8 9 10

1 : No protien

2 : E. coli protein

3 : Rice leaf total protein
4:W1(-)

S:W1(#)

6: WO (-)

7:WO0(+)

8:W2(+)

9: PN1 (+)

10 : MPN1 (+)

1% 94. RAP199 ¥ A 9] gel mobility shift assay. &2 E. coli S100 protein
£ W1 DNA#} binding3}e] gel retardation shift7} 3= Aok 28,
RAP19%E shift @4o] Holx] gggh
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2. RAP65(OsLEU-D : OryzasativaleucineDgene) ¥+ A A9 715 |+

(1) RAP65 +AA 4 : RAP6S:= B9 3-isopropylmalate dehydratase small
submit @AY, o] FAAE FEE 548 FAoA BolHoz FA LFHHS]
. RAP6S=  obrjxit MY B7TE FAHo Jew, A dAvdd
Cyanobacteria®l LeuD 73AAe] @wlA<l 3-isopropylmalate dehydratased B-
subunit ¢} 58%9] 4EAE& Zi ) o] FAAE AM4A 2¥9 1093 M $H
o St AR LY AL gAREo] 4 dFf A%yl FX wol ¥
HA WY LeuD fAAE E2Y F3olndx J3HA uheelobe] f-d% e 4
A =& FsAE BA ol W LeuD F+3AA 7} plastid genomeol A nuclear
genomel. 2 Z3E 3 Aoz AAAY,

AAAA] 2FNE] Leucine Ao B Bt A7dAE 2™ leucine &
AHFAA A3 Aruax gith, ageg v gol 32L& Yeastd FELTHF
o A7 AR gEFA leucine AP BAJATE FATAL uAES
Leucine AYA GAAE A 717 &47F ZLsoh 2-isopropylmalate (EC
2,3,313)2 acetyl-CoA°l A acetyl groupg 2-ketoisovalerate® 7 3-carboxy-
hydroxyisocaproate (isopropylmalate) & ZHEt}. Isopropylmalate dehydratase (EC
421,33)= 3-isopropylmalate isomerase®Z H2]u, hydroxyl groupg &7
3-carboxy-hydroxyisocaproate (isopropylmalate)E 9HEt}h  3-isopropylmalates™
NAD" ¢} isopropylmalate dehydrogenase (EC 11,185 93t 2-oxo-
4-methy-3-carboxypentanoate’} HiL COx7} o|&€3t4 2-oxoiso- hexanoate’} €
t}. Branched-chain animo acid aminotransferase (EC 26,142)o} 23}
L-glutamateE 2-oxoglutarate2 %S A] amino groups 2-oxoisohexanoate”}
L-Leucine.Z wEo]AA] At} dvrg g o}e] isopropylmalate isomerase (IPMI:
Isopropylmalate dehydratase IPDH)= 57§19 subunitZ F4%Ho Qo large
subuniti= LeuC, 712 il small subunity¥ LeuD fA Aol coding¥ o] ¢t} ute &
ole} TE9 duld Fo FAAGEQ Leucine AIA AL 2 &yA oy, 4
E9 Leucine 42 & 234 JA &k £ A4 RAPE5S cDNAV} v &)
ol9] LeuD 354°] Yt A2 Mo} genomic DNAY 9+ LeuD homologus -
Az A7 DA qEE AYOo R genomic DNAY 2= LeuD homologus?t 4
Al LeuD AR Aoz oAA} 18] Northern blot analysis®] d-7ZA3}, o
ALEFEo] &t J|do A o] @i Aoz Hol v g ol Leucine /33
At FAEE HAF 02 plastid®] Leucine®] FAHE A2 FAHE 4 . 7%
Aol ot FAA YA opv| =AM E e FAMA, AR HE S & FFH
3lo] B Ad cDNA RAP65E ¥ LeuD§AAZA 3-isopropylmalate isomease
£ codings ROZ leuicne ¥A9 715 3 Rz BHIHAIYL
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19 %

I?ALINE LEUCINE AND BOLEVCRIE anmmmsl

Glycias, aciot 104
| o e |

Y
apavyi L]

2248}

[ifai]mee
L ehs] ]

:
3 isopropylimalale o " T et sos
delydiatase SR [EELS LEEE (1318605493 ,
ol mﬁ}, ]“’3“""’“"‘9’ g’“’“‘ﬁ‘““?’! ’

4
!
i
|
l
|

e ; 2 isopiopyimalate 4 - : ‘
P 3-Ditgtiozy Y 02 3 DRdmTy
OOHA symhase dfmaeis O dmebone
| RN T ?um B
malea & .
&%«mn {E21.59}-80 ({3315)-0 20mimnkne g -z ety
3-isopropylmalate i s MR FTYTE 3T [fs1g]

2616631413 ]
gy LWl
. @t [seis]

Sonijertatets

branched-chain \ PLYLGRAT
amine acid g

amingtransferase a A
{
Tlbe Al

dehydrogenase -
-Qaik et 3

Bacterial Leucine BdAd A 2. njAE2 Leucine BFAE @A A= A
A A7 A48} 2-isopropylmalate (EC 2,3,3,13)2 acetyl-CoAcd]
Al acetyl groupS 2-ketoisovalerate® &7 3-carboxy-hydroxy-
isocaproate (isopropylmalate)® ¥%HET}). Isopropylmalate dehydratase
(EC 4,21,33)= 3-isopropylmalate isomerase® &2|™, hydroxyl group
& &7 3-carboxy-hydroxyisocaproate (isopropylmalate)® %HET
3-isopropylmalatet= NAD" ¢} isopropylmalate dehydrogenase (EC
1,1,1,85)9 93l 2-oxo-4-methy-3-carboxypentanoate’} =3 COy7}
olgsla]  2-oxoisohexanoate”’t €t} Branched-chain animo acid
aminotransferase (EC 26,142)91 <3t L-glutamateE 2-oxo-
glutarate® ¥HE'HA] amino groups 2-oxoisohexanoate”} L-Leucine
o2 wEolR A dArt
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1 CCTCACACACTGAACACCATGRCBACGACARCAACAGCTCCAACTCTATCCTTGGCCEAG
HWAAAAAAPALGSL AE 4
61 GCGGCGCCAATRACAGCART TCTGACACCATGTCCCACACCC TCGAGBACGTTCCGCCGE
AAPVYTAVLAPCPTPSRTFRR®S3
121 CGCAGCTGAATCAORACTATCTACCAACCCGCTCTGAAATACCACCACAGTCATCCCCTE
RS WVAAI CRPALKTCHHSRPL B
181 ACCACCGTAACCGOCGCAACTRORAC TROCAC TACAACAARAGAC TCRACG TCAGLCAAC
I AV AAAAAAAAAAGD S TS AG N
241 GTATTCCACGGCGAGTGCT TCRTCATGAAGGATAACATCGACACCGACCAGATCATCCOG
VFHGECFVYYGEGDKIDTDQI | P94
301 GCCRAACACCTGACCC TR TCCCATCCAAGCCCRACRAGTACCRCAAGC TCRBCTCATTC
AEHLTLVYPSKPDEYRKLGSF114
361 GCCTTCATTAACCTCCCCACCGOAACE TACCCAACGCCGTTCATOGCCCOCGACAAREAG
AFVAGLPTAAYPTPFVAPGETEIHA
421 ACGACCCEC TACGOOG TCATGATCRACGACACCAAC T TGAGC TRCGGC TOC TCCCGCGAG
TTRYAV I | 6GGANFGCGSSREI4
481 CACGCGCCCATCRCCC TRRGCACCRECEA0GCCCRCACOATCATAGCCRAGRGC TACGCSE
HAPVALGAAGARAVVAEGYAIHY
B41 CACATCTTCTTCCRCAACTCCATARCCACCRRTRAGRTC TACCOGT TRRAGC TAGCGGAC
RIFFRNSVYATGEVYPLELADIH
601 ACTGRAGCCTGRAAGGAGTACAAGACCAAAGATG TGGTCACGATGGAACT TRATAATTGC
TGAWKECKTGD VY TVELDNC24
861 GTCATGATCAACCAGACATCCGACAAGCAGTACANGCTGAAGCCTATCBGCGATGCCGEE
VU I NHTSGEGKAOQYKLEKPTIGDAGZA
721 CCGATTATTGAGGCAGGCGGRATCTTTGCC TATGCCCAAAAGACCGGAATGATCACATCC
PY I EAGG ! FAYARKT®GINI ASZ4
781 AABTCTGCATGAGGRAANIGCGAGT TTAATCTAC TG TCANGATAGTCGAGGCC TCTGCAG
K 8 A %287
841 ATAGCAAGACTGAATTGTGGATTTGAACCTATTGCACCTCTATGCGATTGTCCATCAGTT
801 GTACTGCTGTTTTTACCTAGGTTGTGTGTCATCAGTGGTGTTTTTGGAATAAGTTAAAG
961 TTACAGAGTACTGAACTATGATGTATTAGTCCATGTGATCTTATGTAACCCCCTTATGTA
1021 ATAACACTCGTTTATACCTGCCARAAAAAAAAAAAAAAAAAAA 1063

2% 96. RAP65 Nucleotide sequence of RAP65 (OsIPMI) cDNA and its
deduced amino acid sequence. Amino acid residues from 54 to 68
involved in signal for putative intrachloroplastic sorting were
underlined. The nucleotides for poly (A) signal were bolded.

RAP65% chloroplastt} mitochondria®] 3-isopropylmalate dehydratase small
submit® FEFTh  RAPSHE 257719 opvixdtor  FAEHO  glow,
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cyanobacteria®l LeuD# A Al 4HE<Ql  3-isopropylmalate dehydratase small

subunit®} 33.3%9 YXAE AT a8 E2=E cDNA RAP6SE W9 LeuD FAA

ZA OsLUE-DZ %3349l pSORT (Bannai et. al, 2002)% AM8% 472,
o

chloroplast &-& mitochondria® localization signaling sequence’} =AgS &
At (28 96). E3| chloroplast®] thylakoid spaceol $IAIA

chloroplastt} thylakoid space®} mitochondrial intermembrane®] spaceol] €48 A
olgtE 7H3S ARHI o

(2) OsLEU-D $AA9 northerni} southern blot analysis

(7}) Southern blot analsis®} blasta ¥4 : OsLEU-D #3A= 29 @A4A 9
109.3 cMoll $14¥ct. BLASTA 37427, OsLEU-D +3Ax= © ¢ genomic
DNA sequence AJ307662 (Mayer et al, 2001)<te] €AYt A4l OsLEU-D
#2AA2] genome®] EAE RAP65 cDNAY southern blot¥4 o2 I XA
AT, | d3 3.1kbe EcoRI DNAQHOo] AJ3076629]1 EA3¥ southern
blot XX % EcoRI-digested DNAYHo] 15U}t (29 97, EcoRD. ¢F
11.9kbe] Hindll ©#Ao] AJ0376620] &A3tH o™ AA southern blotEA o Ax
Hind MAG @#o] vebgth (2@ 97, Hind M) ©jH3 AHolA OsLEU-D
cDNA Y genomic BAC clone AJ037663¢] 3kb CDS¢] 23dZ4ddz grEo]X cDNA
4S8 & 4 v} genomic DNA AJ0376629F ¢cDNA RAP65%] wlwi4 743,
OsLEU-D «AA+= 5719 exond} 47019 intron® 2 FAHo] low Akl
eukaryotic splicing® E4A9 5 -exon/GT-intron-AG-exon? exon-intron%
junction® Zt3l AT} Rice genomic BLAST®EAMo|A OsLEU-D cDNAT
genomic DNAAME AP00S0062] @A olu (O sativa Nipponbare? japonica
genome (Harusima, Y., et. al., 1998)2] high density linkage map?] 2¥ €244
109.3cM 91l A3k it

(4) Northern blot analysis ¥4 : OsLEU-D gene expressionS @834 o] o}
2 wdo] AEUY. a-eA B %] OsLEU-D (RAPSS)E 4% FEF9 4
DAGAC dds] 2 S vy FFEdS X893 2o a3 A5
F9 37] BddE tda gIA HdEHYoY, FREAE qdd] B Fo] I
S ¢ F JYY (19 97). 53] FEF dAde 527 g4 183 g
9] FHo| Fdslnz FF ofute] AL FAI] HolA Zo|tt o] T
20 g9 Ao A valine, leucine, L& 3! isoleucine 52| °o}v]x4HE FH3
A% LeuDst 2L B4 FdAe] @d S AT £ 489 Z3 RAP6S
7150 e ¥ LeuDFHAAYLE & & AL

ot
ot ¢

02

fo md
E

fr o
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A B.

Seeds
R L VEFEF LF 3d 5d 156d

18 97. RAP199 northern (A)¥ southern blot analysis (B). A: OsLEU-D
(RAPES)= U3} FRF o FA dAGA G didd & $d& Bk
B: Southern blot £4] 9|4}, EcoRI-digested DNAW#HI} Hind MA
9SS A4
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RAPEY

% 98. Plant leucine A A2ZAA FAHAE LeuD (RAP65)9]

-

goro IR

2 isopropyimalate
louA synthase

Pathway

T T

e ToA o] HLO

1243 | zze

Toh

pos

buC 3-isopropyimalate

> loul) dehydratase

in Plant

branched-chain

~aming gcid

aminotrarsferase

(R}-F-hydroxy-I-cabeny-d-methylpestanests

T

(N2

4213 | (aFm.ds) Mgt

- HL O

2-isoprepylmaltute,

= N0

X123 [AFE-45) Mg2*

| > 3-isopropylmalate
dehydrogenase

= carbours.-d.methulnent
Xy o Iy
NAR' -,
1z1.0% K
NADH -«
{ R -2 0%0- 3 C oS DOXY-4- neThyip eTAEnDAE
(€13
[, +
. (13

Z-preisshexancote

= | -ghutamate
28148 FLE
- Z-axoghuiaraie
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v}, RAP74 (OSGIP : Oryzasativa putative Phosphoinositol Glycan) § A A-9] 7|5
e

(1) RAP749] olvjx=XtAd A¥A ul® © RAP4 #F3XY opvjxiAdS
Mus musculus®) phosphatidylinositol glycan, class F&} 36%2] #f-AHdS& JUERAA
o},

>(BC028862) phosphatidylinositol glycan, class F [Mus musculus]

Query: 108 WI IHINGPFTGLHI CRYWAATTYWSLLMSLFTFVPAACVFGASKVNWQAVLSHS I YCGST 167
+HHHI G + T HHHSFTW CGtG+ W VS+ GT
Sbjct: 92 FLLHIIFVLYGAPL | ELVLETFLFAVVLSTFTTVPCLCLLGPNLKAWLRVFSRN—GVT 148

Query: 168 DSVDYMISAPAHGAV | GAWLGAWPMPLDWERPWQEWP | SVTYGSVAGHL I GMAIS 222
+ + + GAWLGA{P+PLOWERPWQ WPIS T G+ GH Gt IS
Sbjct: 149 SIWENSLQITT!ISSFTGAWLGAFP | PLOWERPWQWWP | SCTLGATFGYVAGLVIS 203

(2) RAP74 G- ARS] T 280 Uid 2@ 4 ¥4 - Axgdud Z2 Axy
o] FAAREY APAC #AA = dWAL F2 FEAY AL Fa o
AX 9d 870 AR Aot} nuz #AF T2 JFPo Wgs T A
2 q4AZAY. -

AZo FQ T2E2Q GA, ABA, Kinetin, IAA 22|31 MeJA & Hol A3t
12 N7t 1222 AEAE F£A3Y mRNAE #2 3 ¥ northern blot analysis&

oft
o
L
M
nE e N ko

o] AW porthern ¥4 A3, RAP74 F3AE A4d oA Sojxoz ¥
Hol HYa, FEF 58 A MM E HAE AT F YA (¥ 51). W
W Beet FEA AMME ddo A9 vehdA &skth 32 Ad Y
A RAP74 AR 2AYEZE g3y 93, 100uMe GA3, Kinetin, NAAS A
82 X2l3 d2] RNAZ northern blot analysisE A A3t 1 23, GA3E
Held Qo= RAPTA AAR 9] Ldo] Azt mel FAHo=z Frtshs RS
2 5 A3 (28 99), Kineting A3} deAe AsiA @2 ARG
Kinetin & €2 1287kl @& o] ZAH A7t 24X 0536 A F718k7] A &Fst
Ak (2 100). NAAE A g oA 12420 F43] 28] F7HHAATN}
A Bdo] fAHE AL B F AAdd (28 10D.
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GA; Treatment |
0 1 26 8 7120

RAP74
30
RAP74
z 9
;=
E 15
&
= 40
5
o i N
] 12 P 8 72

Time (hour)

Id™ 9. GAsH ol @ RAPT4 FAAS BHFY. GASE AT LeA =
RAP74 AR S] F@ o] Azt w2} AAH o= Frlshqitt.
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Kinetin Treatment
0 12 24 48 72 (h)

RAP74

Expression Jlevel

3B e
m >
RAP74
o5 b
20 F
15
10 p
5 -
)]
0 12 24 48 T2

Time{how)

1% 100. Kinetind 2ol @3 RAP74 +AA9 & FY. Kineting A& Qo
AE HEsA e 0N 7R Kinetin A2 A 12413kl &do] 7
A2FQq7t 244 2v5E YA S
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NAA Treatment
0 12 24 48 72 (h)

RAP74
or
i RAP74
25
EXT
[
B
= 10 P
5F
0 A
0 12 24 48 72

Tinne(honr)

79 101 NAAAZ Y] did RAPA §349 HALY. NAAE AF 94
AE 1243k A8 wdol F/HAG} A% W $AHR
.
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(3) Glycosylphosphatidylinositol (GPI)2] 54

g 102. ¢ Hwo <<EA3+= Glycosylphosphatidylinositol (GPI)-anchored
protein. GPI anchor= 3WHA W22 (mannose)ol U+ FI2HAYE
@(carboxyl terminus)¥ ¥ ¥ o gh-&o}vl (phosphoethanolamine)A}
olo] YA oln|=A3 (amide bond)ol &3 T o] AAH o] 9}
t}.

AA7A A7A v B2 Ay dWAEL AXT gHd I NI ATELO]
=AIE (GPDO 93 &5 o] Mxdo] HEH o] vt (McConville and Ferguson,
1993) GPI anchory 3¥HA W9 A (mannose)ol Y& 72 E A g (carboxyl
terminus)¥ X AXELolYl  (phosphoethanolamine)Abo]dl A A olmj=A
(amide bond)ell 28] G Ao AdAHo ¢t} (13 102). Hong & (200002 GPI
A+ 3HA w9~ (mannose)o] ¥AX|e2o}lwl (phosphoethanolamine)S &

F= o #43E FAY EHFE §FAA (mammalian gene)® &S A3t
th o] AFoA AFHe ¥ AT o] AHH o] A(phosphodiesterases)ollA] B EH
110174 9] ohvlx2to 2 F44E PIG-09¥9d wd9E =3 FAAQ Pig-o
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7 E29HAd. 93383, Pigo Yol F9 ® 4AE (Pig-o knockout
embryonal carcinoma cells)= "¢ A& GPI-H#FAd93 (GPI anchor protein)&
AP en, vhe-29] class F QWA X 5% 58 GPI THRANES 5
H3trh o] class F EGWO)AEE Pigf +AA9 Edwo] wioln] 3d4 gt
e zd ¥AF@EoRE FAFE 717l AAHU PIG-0¢% PIG-F 94
A5 A2 4859 33, PIG-09 AL PIG-Fol JE&HA. 12w, class
F Axs WA GPI F-Fdudoe] ¢A3s] Aose] Yt otdf dA 9 GPI F
B4 Eol Pig-o Yol e TAEH oY, class F AZAAE WA} AW
A Hroso XA¥EEolHlT A 34 WA ojFES B 7 Ytk
o] GPI= GPIRZAGW Aol wl¢ HA FHHYSES Jepdch 1822 ¥{F5E
AEELS AAA Do 2o ¥AFGENE FAFEY Aol PIG-F9] 4o
253 YE YeEAY (Hong et al., 2000). 229 3¢ o9 2L {FAAS 717
3k A7 AHdeE 48 9

AANEFHAA B diAEL FILXAFE DA E (GPI : glycosyl-
phosphatidylinositol)ell 2}&f ¥-Fso] glv}. AwkAQ &7, EtNP-6Mana-1,2Mana
-1.6Mana-1.4-GlcNa-1,6myo-inositol-P-lipid (EtNP : phospho-etanolamine, Man :
mannose, GIcN : glucosamine, P : phosphate)s ¥AME|HAAE Fi} ENP
T840 AZEAQ AU oA A¥A (ER : endoplasmic reticulum)o] 23
o . o] K= RE JAAA XA REFHY glov 7 Fol ue g
ZAVE oF wEEH| A RH Sacharomyces cerevisiae®t ¥rF5 A XA,
AAA e X (Manl)e EAA 2014 EWNPel 93 widdrh ¥H5EH 88
GPI9] FH¥A W92 (Man2)E £3 ¥ XA 64 EtNPol ol&] Wydd4 ot
ARA o ~(Man3)ol Q& EtNPE ¥x¥oagolvlo2RE $AZ oY, u
H Manl® Man29| EtNPo] dld FoA= of4 uha x| ggiu)

HZ FE Axvte] GPI anchor 99 2SS FAA EA #g A7 A
ot} (Ohishi et al, 1996) T2 E9 A$ I FAAY 7I5dTFY Alde AR
3ttt 53| 4 &9 GPI biosynthesistt GPI-ancored protein® ¥AAAA L Ae <&
HA QA g%k}t GPl-anchored protein®] 7]%5o] @ 3h= AZAG T2 AX
Wit Axae] EAo @3 A= AEFAQ 857 E5dE B3t AY
A7 A E Folny] Pt 53 v GAAE Bd2A g AUt 2o
A3 Jon 35 v £ A AAgFdez Yyl S48 BHow
s A7E AP Y= T8 FHRAEBo|Y. aYEE FF AIFAYY Mgy
A &8-S A ofd AT HAA ¥ e GPI biosynthesis<}
GPI-anchored @ Ao #3 AT E 34 & "7l o).
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8}.RAP156(OsMADF:OryzasativaMADSbox) A4 A9 7] A+

(1)RAP156 (novel MADS-box gene): MADS box fAAE A4 AALA
o] 28E 923 transcription factor2 ¢ElA Ut (De Bodt, S et al,
2003). 5-DAPelA EBolzos wHHE screen cDNAF RAPIS6] ST
RAP156< 1328 bp2 ¥o] 11 258 amino acid® T/ °] Helglth obvlxit A
9 9] N-terminal 359l MADS box domaing zti JAth RAP1569] L@ FY
& AT A rootd| e A HAHA ggten, A7|FA7IQ early flowerst
371227]¢l mature flowerdlAE FA d@FAh 28Yd F8 F 59, 1599
AG 4 Bl oids] B %o RAPIS6 transcripts7t FAH AT (2
103). °]%&= RAPI560] F29] e #osis Aoz AAXY. RAPIS6Y a4
= AA471A ¢8A 9 e MADS boxdte e AL 2 Bol Fahdtde #of
e AZE 7152 8= MADS box% 9 3l Aoz A4AAY (Kang, HG. et
al., 1997, Kang, H.G. et. al, 1998, Lee S. et. al, 2003). Southern blot 2]o]A]
high molecule H-%o] Z-& signale] X3 A& RAPI6H FsAdel & B2
%% MADS box #3AE°] EA3EY7 WEoz JANG. a2t 1kbolstel
AE 1~271¢) si=Eo] Yyehd Ao 2 Mol RAPISE FAAE genome’dol Al 3ttt
9l o= FAAT A M JAAT ¢ APITFAQ FLE Aoz 5=
AL FHFolH, FEAARE NET F RAPIS6Y FAAE AHEE Ao
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RAP0156 Southern blot analysis
(OsMADF)

~Oryza sativa MADs box

RNA blot analysis

19 103. RAP1569 northerni} southern blot anaysis. (left) RAP1569] northern
A%, rootNME AY TAHA Ggon, 371847 early flowerst
37132 7]9) mature flowerdlXdE FHA FAHJG. 28d FF F 5
Y 15¢0] At Fx wIr)dE BL %2 RAPIS6 transcripts7t 2
A=A} (Right) Southern blot #4194 high molecule §-&° %<&
signalo] BEF AL RAPIS6H 450l k& B& F#9 MADS
box FAAEC] EAFEHJAY] wWEoE oAAG. 22} 1kboldlel Al
= 1~2719 M=Eo] ey
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H 4 SEEYE: ¥ fEZool9 J|16 =
+ 2 ATAE AFEE 27 44 s
- IFARAA G SR F 3-59
cDNA library X (374)
_ cDNA library &4 (@7 - F&FAA 217-11 / 7V &
5001 _eAREE T wEsl novel cDNA &3 (267))
i} - 17719 A¥¥ unknown cDNA 100%
rpds=) ) 4 FAAEAR -3 4 7)o}
- FxAv 9 38 (13) 3 = -
FEAZTY AE TIAGA
#& northern ¥4 2 A& 3l
173)
- FE&FAX grEE 9 dV|44E
- Long SAGE library &4 2 45 (267)
=4 - unknown gene full length cDNA
- unidentified tag A gH (57)
2002 - unknown gene full length - ZAE/AAN DB A= (3074) 1002
@2xdx) | cDNA 5 AEHAT
- FERHEA gu g - F&FAAE (307]) stocks:
ddAT (107) AERFAA A AT S
- FANEEEQ - FAAEE 9 2H A4 Northern
analysis (3070) 354
- full length 3 @7144 &5
2 ga (867H)
- SEAAA] EA(DNA microarray
9} Northemn& AR AAHFAA}
- Novel #AA &1 (1071) A £4 2 FE&AA 94
- T E&FAR R 107 Early flower 3}7] (20071);
2003 - SAGE library &4 2 #4 5-DAPEA (92471) 100%
BAAE) |- ofAY {FE&/AXAHAE (178)| - Long SAGE library &4 (27)

- Micorarray 332} &3 XA
- 53&4d 1)

- ATE fA A dw 2 V)saT
97)

- Novel geneE 9] 7|5 &4 %
8T @ )

- =1AA (12)
£5&d (123)
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A7E Fito] EERI (SCD, 53129 Fls] 9&VE 83, FAFL 1 3
aElm HAE 399 dFus 19¢ MEsE A%t 99T 29D f34
NSEAT BRANA B Fdo] 2290 WA AZHow A7 A4
T Qo0 1 AHES 2 9 AFHANA ED ARtk 1 AR T
o 9w} BA Pobo] e £L FE A7t 4 Roln
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A5 & digdae 23844

E A7 AAEL §&F ZHoz ue FASE AL, EARAG 594
B33 dFd 848 Aot 58 4431 AFE FAASS FF AYIYG B
obdl] Al8" Aol} B AFoA Ao]AW SAGE technology libraryZAde] w4,
microarray®] ¢4, cDNA libraryE, B¢ 49 §AAGH, 72t §Ax ] sgste
T4 oligo peimerE, 123 FAAEA & ¥ A7 A&HoE &Y s
A @t @A g5 a4 AW F45A400] Ao nz v goue
AT B4 SAo FIFE YYFHAELE, A2E EFFG ABA A
9 A4 2 ALL FFFo2A BT A4 FAse a5l Frdde g4
stnA @tk AEAsty vlREdAP T FAL 9G] F4F FAAY B
< ANF FU deAdst B4 5 QA ¥ Ao, FL5ARY EAL
Fyatd AR FZ0] SR EE AERYIG] AH FL{uA Fok
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A6 T AFMLIHAAM +E B fefusty|sd:

SAGE E4¢9 FeWHEL v]5 Harvard Medical School®) Dr. Knneth W.
Kinzler ¢ W& 9 ZFE 539 SAGE software®} protocolE AFEo ™
B A WAooz HPVIES AANSAch azla 20023 599 dE Long
SAGE ¥ 2version 1.0aE 43te] Aol EA Wy AFE& FPhsHAr) o]
23 H2V)ee 9L 79 439_ A3 7 F FARE Hosy AT
Ao @A gz Fo ANE oz L & deA vt B A7) Awsg
AN Be ARe)EA —g% TS 88 ¥ & A
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A7 1. Profiling of the up-regulated genes in either the very early flower or the
early seeds.

Name D Rati SwissProt [D COG Predicted function
auo

Os064932 01  |BO1032115  (-3.736
Os013213 01  {A04021124 [-3.73

Os057881.02  |B02042417  |-3.634
0s003931_01  (A11020408 {-3576
0s040794 01  [B10010925  |-3.514
0s041201 D1  [BO1031008  (-2.68

Os038504 01  (B0OS040801  (-2.603
Os008246 01  |AOT040722  |-2.584
0s065200 01  |B12012124  |-2.479
0s008424 01  |A06030803 {-2.339
Os002436_01 |A03040224 |-2.288
Os044158 01  [B04041213  |-2.269

Os018261 01  |A0IOLI603  [-2182 |JO23013F22 Anter-specific_proline-rich_protein_ APG_( | {RTl {A_Predicted_lipase
Protein_CEX)_(Fragment)
0s044853 01  |B03041306 [-2.173
Glucose_dehydrogenaselcholine_dehydrogen
0s022625_.01  |A02041916  [-2.147 |002-116-A02_{R)-mandelonitrile_lyase_jsoform_ 13} aselmandelonitrile_lyase_(GMC_oxidoreduct
ase_family)

0s002681_01  |A04020303 (2145
0s052114 01  |B02041824 -2137
0s033360_01  |B11010401 -2.104
0s032271_ 01  |BO3020225 |-2.065
Os(66874_01  |B04022223  {-2.017
A_Harpin—induced_protein_involved_in_plan
0s015684.01 |A03011404 |-2015 [V] |t _hypersensitive_response_and_related_prote
ins

Os027628_01  [A01032323  |-2.013
Os054480_01  |B03032101 -2.004
Os041636_01  |B02011022 -1.965
Os066110_01  |B01042212 -1.937
OsM25168.01 |ADSGAZII7  |-L898 | 002-149-A07 Putative serine pry | A-Receptor ke protein Jinase, contans.Je
ctin_domains
Os067266_02 |B03042320 |-1.889

MEKX_and_related_serinelthreonine_protein
Os21603.01  |AI2011901 |-1.888 |001-107-F0B_Mitogen-activated. protein_kinase Kinase | [T] a e

_Kinases
 inase_4_(EC_27.1.-)_(MAPK
Os000165.01  |A0S0L0107  |-L851
Os(54050.01  |B03042110  |-1.843
OsTBA 01 |A0W0W0624  |-134
Os022600.01  |AG6041914  |-1814 |002-115-D11_Cationic peroxidase_1_precursor (BC.1.1] [
L7
OsBR12.02  [BOOMS07  |-1.808
Os021480.01  |A10041816  |-1.786
OsM5T27.01  [BOMIZ3  |-1776
OIS 01 |AOTONION2  |-176 {0} |Glutaredoxin_and_related proteins
Os054659_01  |BO42103  |-1.759 [ [Mitochondrial oxoglutarateimalate. carrier p
roteins
Os009658 01 |AO701003  |-1.733 {RD  |A._predicted_Jlipid_transfer_protein

Os017416 01  1A06011513  [-1.729
Os018086 01  |A10041522 |-1.727

Os058049 02  |B0S042422  |-1.726 |JOZ3013F22_Anter-specific_proline-rich,_protein_APG_( | [R1] |{A_Predicted_lipase
Protein_CEX)_(Fragrment)

Os(58175.02 | B11042501 -1.712 | J023042N13_Dehydrin_COR410_(Cold-induced_COR410
_protein)
Os008438. 01 1AQ2010805  |-1.706 | 001-023-H05_Replication_protein_A_70_kDa L 18] Single-stranded_DNA-~binding_replication
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0s022670_01

0s023160_01

0s054912_01
0Os017988_01
0s009986_01
0s023860_01
0s048556_01
Os028054 01
0s015273_01
0s057491_02
0s015704 01
0s009616_01
0s057673_02

0s057824_02

0s044460_01
0s000102_01

0s022641_01

0s009300_01
0s062032_02
0Os057299_02

0s010434_01

0s0654050_01
0s051935_01
0s021367_01
0s007121_01
0s054976_01
0s029387_01
0s009822_01
05047994 _01
0s036348_01
0s007335_01
0s000301_01

0s5057614_02

0s057857_01
0s016739_01

0s017247_01

0s052124_01

0s003543_02

0s002731_01
0s019591_02
0s019569_01
0s018056_01
0s013650_01
0s002685_01
0s018097_01
0s038125_01
0s057540_01

AQ04041920

A03012006

BO7032114
A03041521
A10010915
A02032026
BO7031608
A07032409
Al11011313
B06042326
A11011406
A10010808
B02022407

B03042416

B05021224
AQ07010102

A06041917

AD2030822
B01021826
B02042317

A03010922

B02032021
B01011825
A03031822
A01030702
B03042111
AD2042507
A08020901
B04021519
B07030608
A02010706
A08040102

B11022406

B12042414
A10011504

A03041506

B06021826

A03020323

AD3030307
A04041702
A05041708
A11041601
A04011211
A04030311
A12021524
B06040719
B10012409

~1.61

-1.687

-1.561

-1.568
-1.556

-1.556

-1.552
-1.562
-1.531

-1529

-1.524
-1.514
~1.511
-1.507
-1.506
-1.5
-15
1.501
1.503
1.507
1.51

1.513

1514
1.518

1.518
1.518

1.519

1.52

1.522
1.525
1.526
1.528
1.531
1.534
1.538
1.538

002-127-F08_Cytochrome_B2 precursor_(EC_1.1.2.3)_(

L-lactate_dehydrogenase_{Cytochrome])_(L-Jactate_fer

ricytochrame_C_oxidoreductase)_(L-LCR)
001-031-BO1_Major_pollen_allergen_Cyn d_1

02-141-A12_Myb-related_protein_Zm38

J023105D14 _Brassinosteroid-regulated_protein BRUL

001-110-HO2_Anter-specific_proline-rich_protein_APG
_precursor

J013001121_Pyrophosphate-—fructose_6~phosphate
_1-phosphotransferase_alpha_subunit_(EC_2.7.1.90)
_(PFP)_(6-phosphofructokinase_(Pyrophosphate))_(
Pyrophosphate-dependent_6-phosphofructose—1-ki

J023135E20_ATP_synthase_gamma_chain,_mitochon
drial_precursor_(EC_3.6.1.34)

006-204-C06_Germin-like_protein_subfamily_1_me
mber_7_precursor

J023081D16_Hypothetical_21.6_kDa_protein_EEEDS
.12_in_chromosome_I1

[OR]

[

M]

K]

X3

(s}

[OR]

r]

R

1]

0

(G}

tvi

M]

[R}

A_Predicted_carboxyl-terminal proteinase,
contains_an,_unknown_domain

Glycolate_oxidase

A_Expansin

Transcription_factor, Myb_superfamily

A_Unnamed_protein

A_Uncharacterized_protein
A_Predicted_carboxyl-terminal_proteinase,
contains_an_umknown_domain

FOG:_Transposon-encoded_proteins_with_T
YA, _reverse_transcriptase, integrase_domai
ns_in_various_combinations

A_Predicted_lipase

Serinelthreonine_protein_kinase

Pyrophosphate—dependent,_phosphofructo
-1-kinase

FOF1-type_ATP_synthase,_gamma_subuni
t

A_Germin| oxalate_oxidase

Chitinase

A_Predicted_retrotransposon_gag,_protein
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0s037062_01
0s041383_01
0s049049_01

0s011915_01

0s030097_01
0s014414_01

0s000151_01
0s031212_01

0s022954_01

0s036502_01
0s027111_01
0s042266_01
0s005105_01
0s013388_01
0s040055_01
0s007433_02
0s040412_01
0s035411_01

0s018256_01

0s058105_02
0s022323_01
0s040340_01
0s021884_01
0s008689_01

0s016661_01
0s029166_01
0s027822_01

0s018773_01

0s053844_02

0s050712_01
0s045235_01
0s038148 01
0s018807._02

0s024338_01
0501167101
0s016000_01
0s042369_01
0s005173_01
05011883_01
0s019901_01
0s003584_01
0s051893_01

0s016899_01

0s054543_01

B06030702
B07041008
B07041617

A03011101

B06040103
A02011302

A05010106
B08040125

A10041921

B09020614
A12042312
B12021101
A08040504
AQ3031204
B04030910
A11030706
B04040916
B06020512

A02031610

B08032505
A08031914
B04040910
A10041801
A05040810

A10011423
A03012506
AQ8042324

A03041614

B05042012

B06031801
B11021315
BO6030721
A01021618

A01042101
A11041022
A02031414
B0O8011110
A10030510
A09031024
A08021713
A03040326
B08011904

A05021501

B01032106

1.539
1.542
1.542

1.543

1.544
1.546

1.548
1.549

1.551

1.552
1.563
1.554
1.557
1.561
1.564
1.565
1.567
1.567

1.571

1.573
1.578
1.579
1.585
1.587

1.587
1.589
1.589

1.595

1.599

1.602
1.602
1.606
1.607

1.607
1.613
1.614
1.616
1.617
1.618
1.621
1.625
1.625

1.625

1.625

J013002N13_Ketol-acid_reductoisomerase,_chloropl
ast_precursor_(EC_1.1.1.86)_(Acetohydroxy-acid_re
ductoisomerase)_(Alpha-keto-beta-hydroxylacil _re
ductoisomerase)

J013159L15_ERD1_protein,_chloroplast_precursor

001-202-H04_CCR4-NOT_transcription_compleX,_s
ubunit_7_(CCR4-associated_factor_1)_(CAF1)

J013106015_Cadmium—induced_protein_AS30

J013106102_Aminomethyltransferase,_mitochondrial
_precursor_(EC_2.1.2.10)_(Glycine_cleavage_system
_T_protein)_(GCVT)

001-018-D06_Zeamatin_precursor

JO23019E12_Hypothetical_17.1_kDa_protein_in_SIP3
—MRPL30_intergenic_region

J013042P14_Long—chain—fatty—acid——CoA_ligase_4
_(EC_6.2.1.3)_(Long-chain_acyl-CoA_synthetase_4)
_(LACS_4)

002-151~H05_5~methy ltetrahydropteroyltriglutamat
e~—homocysteine_methyltransferase_{(EC_2.1.1.14)_

1013002J06_6-phosphofructokinase_2_(EC_2.7.1.11)
_(Phosphofructokinase_2)_(Phosphohexokinase_2)

002-147-B08_Nitrate_transporter_(Nitrate_permeas
e)

J013145C05_Catalase_isozyme_B_(EC_1.11.1.6)_(C
AT-B)

ol

[A]

K]

[E]

[M]

o]

[E]

9]
fs]

[o]

[P]

[P]

Chaperone_HSP104_and_related_ATP-de
pendent_Clp_proteases

mRNA_deadenylase_subunit

A_AP2_domain_transcription_factor

Aminomethyl_transferase

GDP-mannose_pyrophosphorylase | manno
se-1-phosphate_guanylyliransferase

E3_ubiquitin_ligase_interacting with_ar

Methionine_synthase_lI_(cobalamin-indep
endent)

Uncharacterized_conserved_protein

Predicted_E3_ubiquitin_ligase

A_High_affinity_nitrate_transporter

Catalase
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0s009117_01 [A08020815 (1.628 |006-205-A04_Nonspecific_lipid-transfer_protein_1_j {X] |A_Unnamed_protein
precursor_{(LTP_1)_(PAPI)
0s037633_01 |B03040710 (1.63
0501545301 |A04041317 |1.632 [s) A_Predicted_auxin—independent_growth_r
egulator
0s054538_01 |B11032106 [1.638 {1
0s003818_02 |A03010405 |1.643
Blank A12012525 |1.645
0s002320_01 [A02030304 {1.653
0s024941_01 [A08032121 {1.658 002-137-G05_Hypothetical_protein_KIAA0210 [R] GTPase-activating_protein
0s051435_01 [B08011815 |1.659
0s055712_01 {B03022202 |1.661
05009921 01 |A10010910 |1.663 J013058M0 I_P?'ruv?te_dehyérogenase_E 1_compone cl P.yruvate_dehydrogenase_E1,_alpha_subu
nt_alpha_subunit,_mitochondrial_precursor_(EC_1.2. nit
4.1)_(PDHE1-4)
i ) B Transcription_factor_HEX,_contains_HOX_
0s019775_01 {A01031709 |1.663 {001-200~F05_Homeobox-leucine_zipper_protein A | [K] \
) and_HALZ_domains
THB~5_(HD-ZIP_protein_ATHB-5)
0s058237_01 |B12042504 |(1.667
0s035454_01 {B04020515 |(1.669
0s035298_01 (B05040509 |1.669
0s020141_01 |A01011717 [1.672 [E] [ATP_phosphoribosyltransferase
0s037206_01 [B01040624 1.682
X i Nucleotide_excision_repair_protein_RAD1
0s013019_01 {A05011123 |1.684 |J013084I15_DNA repair_protein_rhpl6_(RAD16_ho | (L] 6
molog)
0s032988_01 |B07010320 |1.685 ‘
0s032194_01 [{B03030226 |1.686
0s052242_01 [B10031909 |1.687
0s042746_01 [B02011117 |1.688
0s040329_01 (B02020910 |1.692
0s009340_01 [A11030825 {1.694 J013037C05_Stem~specific_protein_TSJT1
0s054793_01 [B02032111 |1.695
0s5036312_01 |B10010614 |[1.695
0s018337_01 [A05011610 [1.695 |3013026J15_Probable_glutathione_S—transferase_(E | [0O] |Glutathione_S-transferase
C_2.5.1.18)_(Auxin~induced_protein_PCNT103)
0s012134_01 [A02021104 [1.696 [Z]  |Actin-related_protein_-_Arpdpl Act3p
0s011919_01 jA07011102 {1.699 {JO13002N22_Glutamate_dehydrogenase (EC_1.4.1.3
)_(GDH)
0s054994_01 {B03022114 [1.699
0s037117_01 [B01010625 [1.701
0s028203_01 |A04032413 |1.702 i CPC4 5_{cell_division_cycle_45)-like_prot
ein
0505230701 |BO7011908 |1.703 JO13039L05_Pyruvate,phosphate_dikinase,_chlorop!
ast_precursor_(EC_2.7.9.1)_(Pyruvate,orthophosphat
e_dikinase)
0s000296_01 |A06040101 {1.707
0s002030_01 [A11030221 |1.708
0s005444_01 [AD6040510 |[1.714
J023098M19_Glucose—1~phosphate_adenylyltransfe
0s057737_02 |B08032417 |1.714 rase_large_subunit_1_precursor_(EC_2.7.7.27)_(ADP ™ GDP-mannose_pyrophosphorylase | manno
—glucose_synthase)_(ADP-glucose_pyrophosphoryla se-1-phosphate_guanylyltransferase
se)_(AGPASE_S)_(Alpha-D-glucose—1-phosphate_a
denyl_transferase)_(Shrunken-2)
0Os038212_01 {B10010802 (1.718
0s006264_01 |A12010609 (1.719
0s057036_02 [B07042305 {1.72 006-301-D04_Developmental_protein_seven_in_abs | [R] |Zn_finger_protein
entia
0s017420_01 |A10011514 |1.724 [QV] |A_Terpene_synthase|cyclase
0s011652_01 jA01041020 |1.725
0s006435_01 {A01020608 [1.726
0s005975_01 [A07010525 {1.733




0s027615_01
0s046815_01
0s033154_01
0s007986_01
05046034_01
0s017303_01

0s014046_01

0s052399_01
STR-ALJEN-2
0s002011_01
0s033572_01
0s056136_01
0s045298_01
0s049893_01
Blank
0s005968_01
0s002376_01
0s019916_01
0s002169_01
Blank
0s005128_01

0s023000_01

0s056910_02

0s026132_01
0s050879_01
0s005953_01
0s044897_01

0s023014_01

0s035911_01
0s051889_01
0s054645_01

0s016442_01

0s054558_01

0s011976_01

0s024775_01

0s021035_01
0s005952_01
0s031301.01
0s027665_01
0s041218_01
0s051306_01
0s014328_01
0s005631_01
0s009338_01
05002114_01

0s032279_01

A05012323
B10041417
B08020318
A06020716
B04041325
A09021512

A02031220

B07021908
B06022517
A03030219
B04040402
B02022207
B04041311
B06021707
B03022603
A12030606
A07010302
AQ3041713
A08040217
A06042616
A10040506

A12041925

B02042226

A11012219
B03041725
A06010605
B10041302

A08022001

B04010604
B04011903
B09022108

A11031420

B05032107

A11041024

A07022116

A03041810
A08010605
B08010208
A01012401
B06031010
B05041811
A08041220
A09010519
A03010826
A05020221

B11040225

1.848
1.85
1.856
1.86
1.863
1.869

1.873

1.876
1.878
1.88

1.88

1.884
1.888
1.891
1,895
1.907
1.918
1.918
1.925
1.928
1.929

1.932

1.934

1.936
1937
1.94

1.948

1.948

1.949
1.951
1.956

1.958

1.962

1.963

1.969

1.972
1.981
1.986
1.99

1.992
1.995
2.005
2.007
2.008
2.009

2.011

J013149G03_Glucose—6-phosphate_isomerase,_cyto
solic_B_(GPI-B)_(EC_5.3.1.9)_(Phosphoglucose_iso
merase_B)_(PGI-B)_(Phosphohexose_isomerase_B)_
(PHI-_B)

002-125~D05_Retrotransposable_element_TF2_155
_kDa_protein

006~-302-E04_Chlorophyll_A-B_binding_protein_4_p
recursor_(LHCI_type_lIl_CAB-4)_(LHCP)

002-125-F03_Flavonol_3-O-glucosyltransferase_(E
C_2.4.1.91)_(UDP-glucose_flavonoid_3-O-glucosylt
ransferase)_(Bronze~1)_(BZ-MCC_allele)

J023098M19_Glucose—1-phosphate_adenylyltransfe
rase_large_subunit_1_precursor_(EC_2.7.7.27)_(ADP
—glucose_synthase)_(ADP-glucose_pyrophosphoryla
se)_(AGPASE_S)_(Alpha-D-glucose-1-phosphate_a
denyl_transferase)_(Shrunken-2)

J023113D18_Dynein_alpha_chain,_flagellar_outer_ar
m_(DHC_alpha)

006-301-C08_Chiorophyll_A-B_binding_protein_of _
LHCIH_type_IlI_precursor_(CAB)

JO13157H23_Protein_PTM1_precursor

006-301-C12_Chlorophyll_A~B_binding_protein_pre

cursor_(LHCH_type_l_CAB)_(LHCP)

[x]

[G]

{C]

[R]

[€]

{x1

[GC]

M1

[T]

[c]

[Cl

A_Unnamed_protein

Glucose-6-phosphate_isomerase

NAD-dependent_malate_dehydrogenase

FOG:_Transposon—encoded_proteins_with
_TYA,_reverse_transcriptase,_integrase_d
omains_in_various_combinations

A_Chlorophyll_A | B_binding_protein

A_Unnamed_protein

UDP-glucuronosyi_and_UDP-glucosyl_tra
nsferase

GDP~mannose_pyrophosphorylase { manno
se~1-phosphate_guanylyltransferase

A_LOV_kelch_protein_involved_in_circadi
an_clock_mechanism

A_Chlorophyll_A|B_binding_protein

A_Chlorophyll_A | B_binding_protein
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0s002371_01

0s027666_01

0s031591_01
Blank

0s021780_01

0s041885_01
Blank

0s018280_01

0s023833_01
0s054421_01

0s029315_01
0s043904_01
0s050932_01
0s000972_01
0s033793_01
0s054998_01
0s053700_01
0s051263_01
Blank

0s005294_01
0s056136_02
0s018245_01

0s022725_01

0s023026.01
0s036525_01
0s050655_01

0s023974_01

0s051897_01
0s005954_01
0s009835_01
0s014748_01

0s012261.01

0s027709_01
0s047874_01
0s026801_01
0s032997_01

0s022977_01

0s046518_01
0s010535_01

0s023013_01

0s031617_01
0s005956_01
0s049294_01
0s054371_01
0s051892_01
0s044717_01
0s044716_01

0s011255_01

0s051893_02
0s013945_01
0s052398_01
0s036964_01
0s006571.01
0s051887_01

A05010301

A11012402

B10040207
B01032614

A09041825

B02041018
B06022614

Al11011605

A08032024
B10032104

A02042501
B02031216
B05041804
A09040120
B11020406
B07042113
B06012016
B07041808
A03042620
A01010513
B12022208
A12031609

A08011926

A08042001
B10020608
B02021723

A07042020

B10031903
A04010605
A06040901
A10041305

A05031106

A07022323
B05021517
AD2032309
B01030319

Al12041923

B10011417
A01040921

A10022001

B06040209
A12010606
B03031622
B04042025
B10011904
B01011303
B03011303

A11041010

B06011904
A04041211
B090219808
B12040620
A04020612
B08011903

2.019

2.019

2.022
2.023

2.042

2.067
2.073

2.073

2.088
2.092

2.096
2.096
2.102
2.108
2.112
2.12

2.124
2.135
2.136
2.157
2.157
2.163

2172

2.19
2.193
2.209

2.212

2.244
2.259
2.272
2.276

2.287

2.291
2.291
2.312
2.315

2.326

2.327
2.327

2.343

2.353
2.354
2.357
2.414
2.43

2.436
2.455

2.512

2.514
2.557
2.558
2.649
2,661
2.687

002-126-F01_Seed_allergenic_protein_RAG2Z_precu
rsor

001-126-A05_Hypothetical_62.8_kDa_protein_in_T
AF145-YOR1_intergenic_region

3013000J11_Galactose—proton_symporter_(Galactos

e_transporter)

002-111-A06_Glutelin_type—A_lll_precursor

002-142-G03_WD-40_repeat_protein_MSI1

J013041123_Hypothetical_41.0_kDa_protein_in_NUC
B-AROD_intergenic_region

002-125-A07_Protein_Z_(Z4)_(Major_endosperm_al
bumin)

001-112-F08_Barwin

002-125-F02_Glutelin_precursor

L]

[R]

w]

[Yusl

[B]

vl

[R]
(w]

[A]

3'-5'_exonuclease

Predicted_transporter_(major_facilitator_s
uperfamily)

A_12S_cruciferin_seed_storage_protein|vi
cilin-like_seed_storage_protein

Nuclear_mRNA_export_factor_receptor_L
0S1]| Exportin-t_(importin_beta_superfami
ly)

Nucleosome_remodeling_factor,_subunit_
CAF1{NURF55] MSI1

Serpin

Predicted_chitinase
A_12S_cruciferin_seed_storage_protein|{vi
cilin-like_seed_storage_protein

RNA~-directed_RNA_polymerase_QDE-1_r
equired_for_posttranscriptional_gene_sile
ncing_and_RNA_interference
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0s039341_01
0s045518_01
0s054365_01

0s058324_02

0s002159_01
0s002590_01

0s054366_01

0s025656_01

0s014071_01

0s009124_01

0s053504_01
0s5024242_01
0s057480_02

0s014555_01

0s054571_01

0s054376_01

0s047427_01
0s006570_01
0s003266_01

0s054379_01

0s023116_01
0s027136_01
0s054361_01
0s004928_01
0s047889_01
0s051891_01
0s054570_01
0s005955_01
0s055412_01
0s054370_01
0s054360_01
0s036926_01

B08030824
B03031322
B04022026

B09012511

A06020217
A10040303

B02022026

A04012210

A12011223

A06020816

B01042006
A11032101
B02042324

A05011306

B01022101

B06042026

B09011512
A06020612
A06040314

B10012101

A02012610
A08032314
B12022026
A03010505
B11041518
B12011904
B03022101
A02010605
B02022118
B06042025
B02022025
B04020617

0s033808_01

B05040406

2.733
2.739
2.743

2.757

2.788
2.798

2.811

2.823

2.854

2.889
2.928
2.947

2.957

3.052

3.085

3.095
3.301
3.315

3.612

3.66
3.661
3.706
3.746
3.84
3.878
3.897
3.985
4.118
4.4
4.663
5.431
5.661

001-042-B11_Catalase_isozyme_A_(EC_1.11.1.6)_(
CAT-A)

J013156H12_Ribulose_bisphosphate_carboxylase_s
mall_chain_A,_chloroplast_precursor_(EC_4.1.1.38)_(
RuBisCO_small_subunit_A)

J023042N11_Ribulose_bisphosphate_carboxylase_s
mall_chain_C,_chloroplast_precursor_(EC_4.1.1.39)_(
RuBisCO_small_subunit_C)

006-205~C07 _Nonspecific_lipid-transfer_protein_2_
precursor_(LTP_2)

J013170H02_1,4-alpha-glucan_branching_enzyme._(
EC_2.4.1.18)_(Starch_branching_enzyme)_(Q—enzym
e)

001-108-B05_Germin-like_protein_subfamily_1_me
mber_14_precursor

002-126-D11_Giutelin_type_II_precursor

002-125-H12_Glutelin_type—A_Ill_precursor

J023104B18_Major_polien_allergen_Bet_v_1-D

J023104B18_Major_polien_allergen_Bet_v_1-D

[P]

[x1

X1

{1

(Gl

vl]

(w1

W]

Catalase

A_Unnamed_protein

A_Unnamed_protein

A_Lipid_transfer_protein_type_1

1,4-alpha-glucan_branching_enzyme|star

ch_branching_enzyme_Il

A_Germin| oxalate_oxidase

A_12S_cruciferin_seed_storage_protein|vi
cilin—like_seed_storage_protein

A_12S_cruciferin_seed_storage_protein| vi
cilin—like_seed_storage_protein

B: AS AN = A2 A slide, B2 A& AL B slide.

: Block-by-Block Lowess Normalization . Lowess M Log Ratio (1) (F635 Median, F532 Median)

. SwissProtiD

. Analysis of Clusters of Orthologous Groups of proteins (COGs)

mmT| O

1 COG ID, Putative function
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AX 2 Rice cDNA clones

HAY : SAGEE A8 8](Oryza sativa L.) F4 A AALA] 4 @ 28744 &4

AWM 1 CG1213 SAGEE AH4-3 W (Oryza sativa L.) 82 AAA 4 2 §4
T2 A g

255 FAY - gedicta Aot

AT AR BT

Vector : Plasmid pBluescript 11 SK(-)

CloneName:RAP3

Size: 1453 bp

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR
Identifier: OsEIF3

Sequence Specification: putative translation initiation factor eIF3 [Oryza satival
Protein: translation initiation factor elF3

Organism: Oryza Sativa L. (Japonica cultivar)

Sequencing Date: 2002/11/27

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak. Soo Suh, Hae-kyong Jeong, Min-Kyeong Kim
kangsg@yumailac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

LOCUS RAP3 OsEIF3 tmpseq 0 1453 bp linear 27-NOV-2002
DEFINITION putative translation initiation factor eIF3 [Oryza sativa]
ACCESSION tmpseqg_0

SOURCE Unknown.

ORGANISM Oryza sativa.

Unclassified.
FEATURES Location/Qualifiers
source 1..1453
CDS 32..1273,32..1273

/note="predicted coding region™
/translation="MREQIPFANFTKLSFSVADQPEDLLLCGAVEYYDRAFDRVNPKA
ARRLERFKSRNFFKVTTTDDPVIRRLAEEDKATVFATDAILAALMCTPRSIHSWDIVVY
QRVGNEKLFFDKRDGSQLDLLSVNETAQEQLPENKDDINSAHSLAVEATYINQNFSQQV
LLRDGEKVTFDEPNPFASEGEEAASVGYRYRRWKLDDEISIVARCEVHAVNADPGGGR
QFLTLNALNEFDPKITGVDWROKLETQRGAVLATELKNNANKLARWTCOALLAGADMM
KLGYVSRVHPRDHYNHAILTVMGYKPRDFATQINLNTSNMWGIVKSIVDICMKFEEGK
YVLVKDPAKPQVRIYEVPSDAFENDYVEEPLPEEEQVRPPSDDVDATAEEMDAAAEAE
ANNAAASAGGEGEKSAEARRR"

BASE COUNT 337 a 386 c 386 g 344 t

ORIGIN
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61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381

1441

gtcctcegtce
taccaagctc
cgagtactac
cttcaagtct
ggctgaggag
cacaccccgc
ctttgacaag
gcagctccca
ctacatcaac
tgatgagcct
ccgcecgetgg
gaatgctgat
tcctaagatt
cgctacagag
tgctggtgct
caaccatgcc
cctcaacaca
tgaggaggga
ggtgccttct
ggttcggccg
ggctgaggcyg
tgctgcecget
ctgtttttat
tggtcgatga

aaaaaaaaaa

CloneName:RAP04
Size: 940 bp
Vector: pBluescript SK (-)

Identifier:

OsRPLI3

gacatccagc
tccttcecteeg
gaccgcgcct
cgcaacttct
gacaaggcca
agcatccact
cgtgatggtt
gaaaacaagg
cagaacttct
aacccgtttg
aagctggatg
ccaggtggtg
actggtgttg
ctcaagaaca
gacatgatga
atactcactg
tcaaacatgt
aagtatgtgc
gatgcatttg
ccatcagatg
aacaatgcag
tgaagggctc
ggtttacatt
taaaactgtt

aaa

ccgactggac
tcgccgacca
tcgatcgegt
tcaaggtcac
cggtgttcge
cgtgggacat
cccagctcga
atgatatcaa
cgcagcaggt
cttctgaggg
atgagatcag
gtcgtcagtt
actggaggca
atgccaacaa
agttgggata
ttatgggata
ggggaattgt
ttgtaaaaga
agaatgacta
atgttgatgce
cagcttctgce
ctcttcaggt
taagagttga
ctgtttttca

catgcgtgag
gcccgaggac
caaccccaag
caccaccgac
caccgacgce
cgtcgtgcag
tctgctatct
ctcecgegcac
gcttettege
cgaggaggca
cattgttgct
ccttactctce
gaagcttgag
acttgctegce
tgtgtcacgt
caagccaagg
caagtcgatc
tccagcgaag
tgtggaagag
taccgcggag
aggtggtgag
tgccagctag
actgcctgtt
tcttaaagat

cagatcccct
ctcctecttgt
gccgcacgcec
gaccctgtca
atcctcgeeg
cgcgteggea
gtcaacgaga
tcecctggcetg
gatggtgaga
gcatctgttg
cgctgtgaag
aatgcgctca
acacagcgtg
tggacttgcece
gtgcaccccc
gattttgcta
gtggacatct
ccacaagtga
ccacttccgg
gaaatggatg
ggcgagaaga
atcctttttg
atcgatacag
gctaagttgce

Sequence Specification: putative 60S ribosomal protein 13
Protein: putative 60S ribosomal protein 13; putative cold-induced protein
Organism: Oryza Sativa L. Japonica cultivar group
Date: 2002/09/25
CFGC project number: CG1213
Corresponding Author: Sang-Gu Kang
kangsg@yumail.ac.kr; Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

tcgccaactt
gcggcgeegt
gcctcgagceg
tccgecgect
cgcttatgtg
acaagctctt
ccgegcagga
tcgaggctac
aggttacctt
gctaccgcta
tgcatgctgt
atgagtttga
gggctgtgcet
aggctttget
gtgatcacta
cacagatcaa
gcatgaagtt
ggatctatga
aggaggaaca
cagcggcaga
gcgcagaagc
gtttaattat
tggtcttgtt

ccgctcaaaa

LOCUS

RAP4tmpseq 0

940 bp

DEFINITION putative 60S ribosomal protein 13

ACCESSION
SOURCE

tmpseq 0

Unknown.

ORGANISM Oryza sativa.

FEATURES

Unclassified.

Location/Qualifiers

- 152 -

linear

28-0CT-2002



1..940
75..701,75..701

source

CDS
/note="predicted coding region"
/translation="MVKHNNVIPNGHFKKHWONYVKTWFNQPARKQRRRIARQKKAVK
IFPRPTSGPLRPIVQCQTLKYNMKSRAGRGFTLEELKAAGIPKKYAPTIGISVDHRRK
NRSLEGLQANVQRLKTYKAKLVIFPRRARKVKAGDSTAEELATATQVQGDYMPIARGE

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901

275 a

teccacctte
gagaggagga
actggcagaa
ttgctcgceca
ccattgttca
cccttgagga
ccgtggatca
tcaagacata
gtgattccac
ttgctcgtgg
tcaaggccta
agaagagggc
tgttttgtta
tgtgctggaa
tctggtactg

aaaaaaaaaa

CloneName:RAP7
Size: 2692 bp

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

KRSVEVVKVTDEMKAFKAYAKLRVERMNQRHVGARQKRAAEAEKEEKK"

230 ¢

cgcecgecgec
gaaaatggtg
ctatgtcaag
gaagaaggct
gtgccaaact
gctgaaggcect
ccgccgcaag
caaggccaag
tgccgaggaa
tgagaagcgc
tgctaagctc
tgctgaggca
tattcagcag
atagagacca
atttgcatgce

Aaaaaaaaaaa

Identifier: RAP7 Unknown
Sequence Specification: unknown
Protein: unknown
Organism: Oryza Sativa L. (Japonica cultivar)
Sequencing Date: 2002/10/14

CFGC project number: CG1213
Corresponding Author: Sang Gu Kang
Authors: Sang Gu Kang, Hak Soo Suh
kangsg@yumail.ac kr Tel: 82-53-810~-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

236 g

gccgtegcetce
aagcacaaca
acatggttca
gtgaagatct
ttgaagtaca
gcgggeatcce
aaccgctcac
ctggttatct
cttgccactg
tcagttgagg
cgtgttgaga
gagaaggaag
ctagtggatg
gcttatcatt
tctgctateg

aaaaaaaaaa

Kyeongbook, 712-749, Korea

199 t

tcctettege
acgttatccce
accagcccge
tceceeegecce
acatgaagtc
ccaagaagta
ttgagggact
tcccaaggcg
ccacccaggt
ttgtgaaggt
ggatgaacca
agaagaagtg
ctatcaggga
ttggtgtcat
aatgaaattc

addaaaaaaa

tcegeegege
caatggccac
ccgcaagcag
aacatctggc
gagggctggg
tgctccaacc
ccaggctaat
tgctcgcaag
ccagggtgac
caccgatgag
gcgecatgtt
aagtgaccgg
ctaaatctaa
catacccctt

catccaaaaa

aggtaagaag
ttcaagaagc
aggcgccgcea
cctcttegac
agaggcttta
attggaattt
gtccagaggce
gtcaaggctg
tacatgccta
atgaaggcgt
ggtgccegcec
acatagtatc
attttgtttt
ctgtttgata

aaaaaaaaaa

LOCUS RAP7 tmpseq_0 2692 bp linear 14-0CT-2002
DEFINITION No definition line found.
ACCESSION  tmpseq 0
SOURCE Unknown.
ORGANISM Oryza sativa.
Unclassified.
FEATURES Location/Qualifiers
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source
CDS

1..2692

59..2164,59..2164

/note="predicted coding region"
/translation="MAAPPGRGGADGYCDLPDVRLELDPGKVRGGGGGFTVCFWLYLS
SSARPSSVILHQVAEGGGDKVPFLALGEGNKLILFPLLGFHREAPTPDSSYPWTDITN
LTEVNECPLDNWFHVGCEVTENIMRLHIDGDLVAETHLESLYNEPDYQDDANQINLLG
SEDKLEGYVYNMELSCMLGNIQQQFAKNPPFKLSIDYSCSDGIEEGDDGIWNIVGGKA
SCRRNFILEVILVDAFGEAAKDREIVASLVYADNGALVEKSRDDSEPPLLISCDGIEY
PAVSRPLPIIRGRALFKLKISQLSSKCDNKLFRIFFSTLGMKRYTFLEAYSKPIRCIS
RNRTSRPLGSAKRIGSASMDDIKSINNCEGFGHSGKANGRLQTHDPSSVVCFHPSKFS
KIEDDVQKTSSQNKHAKKMVL,DKGAQDVMVSDSTASDYDSMDAGSSWSLSDGDDVESF
SDAEIFRYCLDGTHERSKFLRAAAPSVNEDDLIKLANQVSLYSGCTHHRNQILISKQL
LOEGADIWSIISKNNERALWSSAVPEMKAKFLEIVHPSNRGLSEQDFEVLRGIAGCGD
DIGRDEFDKLWSWLYPVAIALSKDKINRLWDFTAHRWIEGLITLOETENALRSSRDRL
MKPGTFVLRFPTTRSWPHPDAGSLVVTYVGSDNSIHHRLLSLDVSDAKSGNLEDLLLK

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921

783 a

aagcggcaca
ggcggcgceceg
cgagttggac
ctacctctcc
tggcgacaag
gctggggttt
caatctaact
taccgaaaac
ttcgctgtac
cgaggacaag
acaacaacaa
tggaatcgaa
gaggaacttc
agagatcgtt
tgattcagaa
gcctctacca
taaatgcgac
ttttttggag
attgggttct
ttgtgaaggg
ttcagtggta
atcatcacag
ggtgtctgat
atcagatgga
tggtacacat
cttgataaaa
aatattaata
gaacaatgaa
aatagtccat
tgctggttgt
cccagttgec
tagatggata
ggaccggctt

EPELSQLGRVDRLPSSMQS™

555 ¢

aaaccctcge
ccgggacgceg
ccgggtaagg
agctccgcga
gtgccatttce
cacagggaag
gaagttaatg
attatgcgtce
aacgaaccag
ctcgaaggat
tttgcaaaga
gagggtgatg
attttggaag
gcttcactcg
cctectttge
attattcgtg
aataagctct
gcgtattcecca
gcaaagcgga
tttggtcaca
tgtttccatce
aataaacatg
tctacagcat
gatgatgttg
gagcggtcaa
cttgcaaatc
tcaaagcaac
cgtgctcttt
ccttccaaca
ggtgatgaca
attgctttgt
gagggattga
atgaagccag

633 g

cacctccgac
gcggagccga
tcagaggcgyg
ggccttecte
ttgcattggg
ccectactece
agtgtccect
ttcatattga
actatcagga
atgtatataa
acccaccatt
atggtatttg
ttatactagt
tctatgctga
taattagttg
ggcgtgcact
tccgtatttt
aacctattcg
taggctctgc
gtggaaaagc
catccaagtt
caaaaaagat
cagattacga
aatccttttce
agtttctcag
aggtctettt
tgctccaaga
ggtcatctgc
ggggtttgtc
ttggaagaga
caaaagacaa
ttacattaca

gaacatttgt

721 t

ctcceggagce
cgggtactgc
cggaggtggg
tgtcatcctce
tgaagggaat
tgatagttct
tgacaattgg
tggcgaccta
tgatgcaaac
catggagttg
taaattatct
gaatattgtg
agatgcattt
caatggagcg
tgatggaatt
atttaaactc
tttctctaca
ttgtatatct
atcaatggat
aaatggtcgg
ttccaagata
ggtgctagac
cagcatggat
ggacgctgag
agctgcagct
gtatagtgga
gggtgctgac
agttcctgaa
ggagcaggat
cgagtttgat
aataaacagg
ggaaactgag
ccttagattt

- 154 -

gcggccgece
gacctccctg
tttaccgtct
catcaggtag
aaactgattc
tacccatgga
ttccatgtcg
gttgctgaaa
caaattaact
tcatgtatgce
attgactact
ggtgggaagg
ggtgaagcag
ttagttgaaa
gaatacccag
aagatttctce
cttggcatga
cgaaaccgca
gatattaaat
ttgcagacac
gaagatgatg
aaaggagcac
gcaggaagtt
attttcagat
ccttctgtta
tgcacccatc
atttggagta
atgaaagcaa
tttgaggttt
aagctatggt
ctatgggatt
aatgcgctaa

cctactaccc

gcccgecgat
acgtgaggct
gcttctggct
Cggaaggagg
tcttccecatt
ctgacataac
ggtgtgaggt
ctcatcttca
tactaggaag
taggaaacat
catgctctga
cctcttgecg
caaaggatag
aatcaagaga
ctgtaagcag
agctatcttc
aaagatatac
ccagccgecec
caatcaataa
acgacccaag
tacagaaaac
aggatgtcat
cttggagttt
attgtttaga
acgaagatga
acagaaacca
taatctcaaa
aatttttgga
taagaggaat
cctggttata
tcacagcaca
gaagttccag
gaagctggcec



1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641

acatccagat
tagacttttg
gaaggagcct
ctaagaaaag
cactactaac
tgtagccatg
ataggctagc
gctggggttt
catatgtgaa
aaagcaaagg
gatgtattgc
actgttctga

CloneName:RAP12
Size: 1793 bp
Vector: pBluescript SK (-)

Identifier:

Sequence Specification: Oryza sativa granule-bond starch syntase

OsGBSS

gccggtagece
tctcttgatg
gaattgtccc
aaatggattg
cagaactctg
tacagtttgt
agtgaacatg
tgcctctcte
tggacctgaa
aagctccggg
tgcaaaataa

attagcaaac

tggttgttac
tcagtgatgc
agctaggaag
tggtctcata
aatacaacaa
atgtaaatct
tagccatgta
accagtctca
ttgtggctca
gattttgtag
tccaaacaga

cataaaaaaa

ctatgttggce
taagtctggce
ggttgatcgce
tatgagagcc
ccagttgcat
agcgctttag
cattatagtt
tccgaaattt
tccaaccaag
cgaattatca
ttgccatgtc

aaaaaaaaaa

tccgataact
aacctagaag
ctgccatcct
aacaccagca
gttggtgaac
gggaatagat
gtattgaggtc
tagttcaaat
gcatgtagtg
aaattcaaag
tcaacttatc

daaaaaaaaaa

Protein: granule-bond starch syntase (rice waxy protein)
Organism: Oryza Sativa L. Japonica cultivar group
Date: 2002/09/25
CFGC project number: CG1213
Corresponding Author: Sang Gu Kang
Authors: Sang Gu Kang, Hak Soo Suh
kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

caattcatca
atttgttget
ctatgcagag
actcgaaggt
ctttttaggc
gatagataat
tggtgccecttt
tctaggccca
ggagcccatc
gccgcecatcat
aagagacctt

aa

LOCUS

RAP12

tmpseq 0

25-SEP-2002
DEFINITION OsGBSS (granule-bond starch syntase)

1793 bp

ACCESSION tmpseq 0
SOURCE cDNA
ORGANISM Orysa sativa
Unclassified.
FEATURES Location/Qualifiers
source 1..1793
CDs 39..1535,39..1535

/note="predicted coding region"

linear

/translation="MAANGHRVMVISPRYDQYKDAWDTISVVAEIKVADRYERVRFFHC
YKRGVDRVFIDHPSFLEKVWGKTGEKIYGPDTGVDYKDNOMRFSLLCQAALEAPRILN
LNNNPYFKGTYGEDVVFVCNDWHTGPLASYLKNNYQPNGIYRNARVAFCIHNISYQGR
FAFEDYPELNLSERFRSSFDFIDGYDTPVEGRKINWMKAGILEADRVLTVSPYYAEEL
ISGIARGCELDNIMRLTGITGIVNGMDVSEWDPSKDKYITAKYDATTAIEAKALNKEA
LQAEAGLPVDRKIPLIAFIGRLEEQKGPDVMAAAIPELMQEDVQIVLLGTGKKKFEKL
LKSMEEKYPGKVRAVVKFNAPLARLIMAGADVLAVPSRFEPCGLIQLQGMRYGTPCAC
ASTGGLVDTVIEGKTGFHMGRLSVDCKVVEPSDVKKVAATLRKRAIKVVGTPAYEEMVR

- 155 -



BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741

436 a

gcggcctegg
tcatggtgat
ctgagatcaa
gagtcgaccg
gtgagaagat
gcecttctttg
acttcaaagg
cactggcgag
ttgctttctg
agctgaacct
cggtggaggg
tcaccgtgag
tcgacaacat
agtgggatcc
aggcgaaggce
aaatcccact
ccgecgecat
agaagaagtt
ccgtggtgaa
ccgtcecccag
cgecectgtge
gtttccacat
aggtggcgge
tggtcaggaa
atgtgctcct
cgcegetege
gattaattaa
agtgaatttg
ggtgtgctta
ttaagtaata

CloneName:RAP15
Size: 873 bp
Vector: pBluescript SK (-)

Identifier:

OsUBC

NCMNQDLSWKGPAKNWENVLLGLGVAGSAPGIEGDEIAPLAKENVAAP"

452 ¢

tgacgtcctc
ctctcctegg
ggttgcagac
tgtgttcatc
ctacggacct
ccaggcagca
aacttatggt
ctacctgaag
catccacaac
ctccgagagg
caggaagatc
cccgtactac
catgcggctce
tagcaaggac
gctgaacaag
gatcgcgttc
cccggagcetce
cgagaagctg
gttcaacgcg
ccgcttecgag
ttgcgegtece
gggccgtctce
caccctgaag
ctgcatgaac
gggcctgggc
caaggagaac
tatagcagta
tagctatagce
agtatcttat
aagggtttat

535 g

ggtggectcc
tacgaccagt
aggtacgaga
gaccatccgt
gacactggag
ctcgaggctce
gaggatgttg
aacaactacc
atctcctacc
ttcaggtcat
aactggatga
gccgaggage
accggcatca
aagtacatca
gaggcgttgce
atcggcaggc
atgcaggagg
ctcaagagca
ccgettgetce
ccctgtggac
accggtgagce
agcgtcgact
cgcgccatca
caggacctct
gtcgeccggea
gtggctgctce
tatggatgag
caattatata
cggaccctga
tatattatta

370 t

cccctgecat
acaaggacgc
gggtgaggtt
cattcctgga
ttgattacaa
ctaggatcct
tgttcgtctg
agcccaatgg
agggccgttt
ccttcgattt
aggccggaat
tcatctcecgg
ccggcategt
ccgccaagta
aggcggaggce
tggaggaaca
acgtccagat
tggaggagaa
atctcatcat
tcatccagct
tcgtggacac
gcaaggtggt
aggtcgtcgg
cctggaaggg
gcgcegeegygg
cttgaagagc
agacgaatga
ggctaataag
atttatgtgt

tataaaaaaa

ggctgcgaat
ttgggatacc
tttccattgce
gaaggtttgg
agacaaccag
aaacctcaac
caacgactgg
catctacagg
cgctttcgag
catcgacggg
cctggaagcc
catcgccagg
caacggcatg
cgacgcaacc
gggtcttccg
gaagggccct
cgttcttctg
gtatccgggce
ggccggagcec
gcaggggatg
ggtcatcgaa
ggagccaagc
cacgccggceg
gcctgcgaag
gatcgaaggc
ctgagatcta
accagtggtt
tttgatgttg
gtggcttatt

aaaaaaaaaa

Sequence Specification: Putative ubiquitin-conjugating enzyme
Protein:ubiquitin—-conjugating enzyme
Organism: Oryza Sativa L. (Japonica cultivar group)
Complete Sequencing Date: 2002/09/25
CFGC vproject number: CG1213
Corresponding Author: Sang-Gu Kang
Authors: Sang-Gu Kang, Hak Soo Suh
kangsg@yumailackr Tel: 82-53-810~-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea
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ggccacaggg
agcgttgtgg
tacaagcgtg
ggaaagaccg
atgcgtttca
aacaacccat
cacactggcc
aatgcaaagg
gattaccctg
tatgacacgc
gacagggtgc
ggatgcgagc
gacgtcagcyg
acggcaatcg
gtcgacagga
gacgtcatgg
ggtactggaa
aaggtgaggg
gacgtgctcg
agatacggaa
ggcaagactg
gacgtgaaga
tacgaggaga
aactgggaga
gacgagatcg
catatggagt
tgtttgttgt
tactcttctg
gccaataata

aaa



LOCUS RAP15 OsUBCtmpseq_0

DEFINITION
ACCESSION
SOURCE
ORGANISM

FEATURES
sourc
CcDS

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781

No defini
tmpseq_0

Unknown.

837 bp linear

tion line found.

Orysa sativa.

Unclassif

e

223 a

ccccaccecea
cagccatgtc
agaaccaccc
tcatgatctg
ttcctcetcac
cacagggttt
atgaagacag
acttgcttga
tccaggatcce
ttgtctgaga
taaaatgagt
ttcggagttt
atgtaaacgg

atgtcaaaca

CloneName:RAP18

Size: 1544

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

Identifier:

bp

OsGALK

ied.
Location/Qualifiers
1..837
66..548,66..548

/note="predicted coding region"

30-MAR-2003

/translation="MSGGIARGRLAEERKAWRKNHPHGFVAKPETLADGTVNLMIWHC
TIPGKQGTDWEGGYFPLTLHFSEDYPSKPPKCKFPOGFFHPNVYPSGTVCLSILNEDS
GWRPAITVKQILVGIQDLLDOPNPADPAQTDGYHLFIQDPTEYKRRVRLOAKQYPPIV

209 c

cccaaaccce
ggggggaatc
acacggtttc
gcactgcaca
tcttcatttc
cttccaccca
cggttggaga
tcagcctaat
tacggaatac
atattggcat
gcctctgcaa
gagaagtatt
ttttcttaac
ttggtttgge

206 g

caccgccgga
gcgecgeggec
gtcgccaagc
atccccggca
agtgaggatt
aatgtctatc
cctgctatta
cctgcectgatce
aagaggcgtg
agggacccat
atatggatta
atcatcgttg
tgtgattttt

aggcaaaaaa

199 t

gagaaggagg
gcctecgegga
cggagacgtt
agcaagggac
accctagcaa
cttcagggac
ccgtcaagca
ctgctcagac
ttcggctgca
gctgcacatt
gaccaaaata
tggactaatg
caaccgtttg

aaaaaadaaaaa

agacgccgcc
ggagcggaag
ggccgacggg
tgattgggaa
acctcccaag
agtctgcectt
aattcttgtt
cgatggttac
ggccaagcag
cgcttagttc
tgacctggaa
tcttgtgaga
agtgcttgcect

aaaaaaaaaa

Sequence Specification: putative galactokinase [Oryza satival

gccgecgceceyg
gcgtggegga
acggtcaacc
ggtggatact
tgcaagttcc
tcaattctta
ggaatccagg
catcttttta
tatcctccga
ttgctagatc
aaagggtgct
tccgtettgg
ttatgggata

aaaaaaa

Protein: putative galactokinase

Organism:Oryza Sativa L. (Japonica cultivar group)

Sequencing Date: 2002/10/21

CFGC project number: CG1213

Corresponding Author: Sang Gu Kang

Authors: Sang Gu Kang, Hak Soo Suh

kangsg@vyumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea
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LOCUS RAP1

8 tmps

eq 0 1544 bp linear 21-0CT-2002

DEFINITION putative galactokinase

ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

FEATURES
sourc
CDS

BASE COQUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501

tmpseq 0

Unknown.
Oryza sat

Unclassif

e

369 a

ggtggttgct
aactgtcaca
tgccgagatt
cttgcaaaag
tgtttatgcce
tggtgtgaaa
tttgatggct
ggacaagtcc
tattttgctc
ctacgtctac
gattttgtta
gcgagttttt
tgcatcaagt
agaagaaaat
gggaagagat
tggtcgcagce
gatcctccte
ctgctgcctce
cgagtacgag
ggtctgcgag
cggtctcgcece
gtggcgacgc
cceeggttta
ggtaatggta
ttttgtccgt

aagcagcgac

CloneName:RAP19

Size: 1623

bp

iva.

ied.

Location/Qualifiers

1..1544

74..1177,32..1177

/note="predicted coding region”
/translation="MTINYGVLLGFVASDDAEISLQSGQFEGVIRFRVDDLOKPIENP
ENINWESYARGAVYALQNFGYDLKKGIIGYISGVKGLDSSGLSSSAAVGIAYLMALEN
VNDLVVSPVDNIQLDKSIENKYLGLENGILDPSAILLSRYGYLTFMDCKTATHSYVYF
SVLSKSQQCQGELPFKILLAFSGLOHNLPKKSGYNTRVFECKEARRALLCASGCEDAS
SILRNVNPAIYEAQKCILEENLARRAEHYFSEMKRVVKGRDAWARGDLREFGQLISAS
GRSSILNYECGSKEMIQLYEILLKAPGVLGARFSGAGFRGCCLAVVESGHAERAAAFV

RAEYEKAQPELVSKIPPGRRVLVCEPGDGARVI"

354 ¢

tgcccctaca
gctatgacca
tcactccaat
cccattgaaa
ctgcaaaatt
ggacttgaca
ttagaaaatg
atcgaaaata
tcacggtatg
ttctcagtgt
gccttttcag
gagtgcaaag
attcttcgta
ctcgctagga
gcgtgggctce
tccatactga
aaggcacccyg
gcecgtcegtgg
aaggcgcagce
cccggtgacg
ggagcagcct
cggcgtgcaa
cgcgtacgga
taggtacgaa
gtatgtgtag
gtagatatgt

437 g

ggatttgcce
ttaattatgg
ctggtcaatt
acccagaaaa
ttggatatga
gttcagggct
tgaatgatct
aatatttggg
gctatctcac
tgagtaaaag
ggctgcaaca
aggctgcccg
atgttaaccc
gagctgagca
gtggagatct
actatgaatg
gcgtectegg
agagcggcca
cggagctggt
gcgcccgegt
cgcattgecg
ggatggacgg
gcttggctag
ctgtccgtgt
aaccaattga

actattaaaa

384 t

tctgggggcet
tgtacttcte
cgaaggtgtg
cataaactgg
tctcaagaag
cagttcatct
ggttgtatca
tcttgaaaat
cttcatggac
tcagcaatgt
taacctaccg
tgctctttta
agccatatac
ctacttctct
tcgtgagttt
cgggagcaag
cgcgeggtte
cgcggaggceyg
gagcaagatc
catatagctc
tgcceceggege
tggtcgettg
ttccagttga
gtatacgggt
tgatcaattt

aaaaaaaaaa

- 158 -

cacatcgatc
ggttttgtgg
atacgattca
gagagctatg
ggtattatag
gcagcagtcg
ccagtggaca
ggtattctgg
tgcaagaccg
caaggagaac
aagaagagtg
tgtgcttcag
gaggctcaga
gagatgaagc
ggccagctga
gagatgatcc
agcggcgecyg
gcggeggcgt
ccgecgggece
accgcccacce
gccgcgaagyg
ggccteggeg
gacttgagag
acagactaca
ttgataaata

aaaa

atcagggtgg
cctctgatga
gagttgatga
caagaggtgc
gatatatttc
ggattgccta
acattcagtt
atccatcagc
ccacacattc
taccattcaa
gatataatac
gctgtgaaga
agtgtatatt
gagttgtcaa
tctctgcatc
agctgtacga
gcttcagagg
tcgtccggge
gccgegtget
gcegttctge
cggtggcgtc
cggcgagctce
tgggtgtaat
gagtgccagce
tctcagcaat



Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier: OsRHFZ2A

Sequence Specification: putative RING-H2 finger protein RHF2a [Oryza satival

Protein: RING-H2 finger protein RHF2a

Organism: Oryza Sativa L. (Japonica cultivar group)

Sequencing Date: 2002/11/19

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh, Hae Kyong Jong, Min Kyong Kim

kangsg@yumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS RAP19 tmpseq 0 1623 bp linear 19-NOV-2002
DEFINITION putative RING-H2 finger protein RHFZa

ACCESSION tmpseq 0

SOURCE Unknown.

ORGANISM Oryza sativa.

Unclassified.
FEATURES Location/Qualifiers
source 1..1623
CDS 136..1320,136..1320

/note="predicted coding region”
/translation="MASGTDEKAKMEGLTSAAAFVEGGIQDACDDACSICLEAFCESD
PSTLTGCKHEFHLQCILEWCQRSSQCPMCWQPISLKDPTSQELLERVERERNVRTNQT
RNTTIFHHPALGDFEVQHLPVVGNDAELEERILOHLAAAAAMGRSHHLGRREGHRGRS
GSHGRPQFLVFSSHPNMPSAGSVSSSSVQGEVDNESSPVHTTGELSLHANTHEEAGNQ
SPGMLTYDADQDAVVSSGNSTPVSSPRFFNRRHSTGQSTPVNNDRAGPSDLQSFSDSL
KSRLNAVSMKYKESITKSTRGWKERLFSRNSSVADLGSEVRREVNAGIASVSRMMERL
ETRGSNGRTSDGPAISTSEVIPSTESSNERVTENNPTTAATSTSNTSASSAPCVTTTG
SN”
BASE COUNT 450 a 353 ¢ 394 g 426 t
ORIGIN
1 aggaggcgaa gaggctagct agctagctag ggtttcgtge tccccatcge ctecgegegeg

61 cagccggatc cgatcgggcg tcctcgtcgg cgtcecggegge ggtgcecccctg atatcagggt

121 tgtgattccg ttgcaatggc atctggaact gatgagaaag ccaagatgga gggtttgaca

181 tcagctgcag cctttgttga gggtgggatt caggatgcat gtgatgatgc atgtagtatc

241 tgccttgagg cgttctgtga gagtgaccct tccacattga ctggttgcaa acacgagttc

301 cacctccaat gcattcttga atggtgtcag agaagttctc agtgtcctat gtgttggcag

361 cctatcagtt tgaaggatcc taccagtcaa gagctgctcg aggcagtgga gcgtgaaagg

421 aatgtaagga ccaatcaaac tcgaaataca actatatttc atcatcctgc tcttggagat

481 tttgaggttc agcatttacc tgttgttggt aatgatgctg aacttgaaga gcgtatatta

541 cagcacctag cagcagccgc tgcaatggga aggtcacacc accttggtag aagagaagga

601 cacaggggtc gttccggctc tcatggtcgt ccacagttct tagttttttc ttcgcatcca

661 aacatgcctt ctgctggttc agtttcttca tcgtccgttc aaggggaagt ggataatgaa

721 tcaagtcctg tccacacaac tggtgaatta tcactgcatg ctaacaccca tgaagaagca

781 ggcaatcaaa gtcctgggat gcttacctac gatgctgatc aagatgctgt tgtttcatct

841 ggaaatagta cccctgtatc tagccctagg tttttcaaca ggaggcattc cactgggcaa
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901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621

tcaactccag
ctgaagtctc
cgaggatgga
gtaagaagag
actagaggta
cccagtacag
agtactagca
catgttatag
ccaggcatgg
aatcacctcc
cccgaggtat
aatcagggac

aaa

CloneName:RAP27

Size: 2084

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier:

bp

OsARP

taaacaacga
gcttaaatgce
aggagagact
aagttaatgce
gtaatggtag
aatcaagcaa
acacttctgce
gttccgaaag
gcaggtaacc
agaaaatcgg
taccttagga
aagtttttac

cagagctggg
tgtctctatg
tttttcgegt
tggaattgcg
aacaagtgat
tgagagagtt
gtcttctgee
ccgcacattc
aaaagcaacg
aatgacaaat
tgcecgttttg
cggtataaat

ccttcagatc
aagtacaagg
aattcatctg
tccgtatcaa
ggcccagcaa
acagaaaaca
ccttgtgtta
ccattcttct
tcacgatgtt
ttgatgtatt
ttctgcttca
aatggatttg

ttcagtcttt
aatctattac
tggcagatct
ggatgatgga
tatccacttc
atccaactac
caacaaccgg
ccatcaaagg
gtcatcctca
ggtttgataa
tctatgtaaa
gtgacaaaaa

ctcagactct
aaaaagtact
tggttctgaa
gcgtctggaa
tgaagttatt
tgcagcgaca
ttcaaattag
attgccattg
gcattgcata
aagggctcag
aagggaaaaa

aaaaaaaaaa

Sequence Specification: auxin-regulated GH3-like potein [Oryza satival
Protein: auxin-regulated GH3 protein, putative
Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date: 2002/11/27
CFGC project number: CG1213
Corresponding Author: Sang-Gu Kang
Authors: Sang-Gu Kang, Hak Soo Suh, Min Kyeong Kim
kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

LOCUS RAP

27

OsARPtmpseq 0

2084 bp

linear

DEFINITION auxin-regulated GH3-like potein [Oryza satival

ACCESSION
SOURCE

tmpseq_0

Unknown.

ORGANISM Oryza sativa.

27-NOV-2002

Unclassified.
FEATURES Location/Qualifiers
source 1..2084
Cbs 498..998,498..998
/note="predicted coding region"
/translation="MASRACTASCSVAYFTDAKVDRVGASFAAGLVRGIKFLENHWEE
MCFNIRSGQLSDWITHTPLRDAVTGQYLQGSNPALADEIASECARKPWDGIVRRLWPR
ARYIRTIVTGSMSQYIPILEVYGGGLPLVSPIYASTECAAGINLRPLDPPFPCVICIA
SKHCLL"
BASE COUNT 494 a 508 c 552 g 530 t
ORIGIN

1 gtacctcege cgettectgg gecggcgeccge cggcgacgac gacgacgtgc gagacgcatt
61 caagaggcgc gtccccgtgt ccggctacga ggatgtcaag ccgtacgtcg accgcgtcge
121 gtcecggegge gagecctcect ctgecctect ctgetccgac cccatcacct gcctcagceag
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181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041

gagctccggce
caggaaggta
tcatggtgaa
cggtgaccgg
cagacaagtt
gcaatccttt
tcaccgatgc
tcaagttctt
gcgactggat
ctaacccagc
tagtcaggag
cacagtacat
atgcatctac
gtgtcatatg
aatggtgaaa
gttgaccttg
ggtaccgggt
acttctcagg
accttctcaa
ttgttggtag
gggagctgac
agaagtgttg
gtggctcaat
tggacttctt
ggtcgaaaga
gcaactccca
ggttggcgtc
gaataagtgg
cttggcacgg
tgtaaattca
gacacaaccc

tcaagtccaa

CloneName:RAP29
Size: 1516 bp

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier:

unknown

acgtccggcg
ttcttctatg
gacgactacg
acatttgttt
tcaggaatgc
tgccectatg
aaaagtggac
ggaaaatcac
cacgcatact
tttagccgat
gctatggcct
tccaattctt
agaatgcgct
cattgcttcc
aggtacaagg
tggatgtcaa
gggtgacctg
acggcatgat
tgccattgca
cactgcatat
caatacctgt
cttggcagtg
cagtgcgctc
tgtgtctaga
ggcgatgatg
gctgtcgtte
tcggtgacag
cgcagcattg
tcectttttca
gaaagaactt
ttgctccgag

gtttccaacc

ggcagcagaa
ctgtccaggc
gcggtggtgg
ggcctgeeca
gacattggcg
gcgagcagag
cgtgttggtg
tgggaggaga
cctctgegtg
gagattgcat
agggcacggt
gaggtttatg
gccgggataa
aaacattgct
aactaccagg
agttggtcga
tttactgtga
gtcatcctaa
gaaacagata
gcagacatat
gatagcaatg
gaagaccact
gagataagga
gggacatcag
gtattggagg
agccgaattt
gacagggcat
caattcgtgc
gtctggaatt
ctgtactgct
gtttataagt

tcaaaaaaaa

Sequence Specification: unknown

Protein: unknown protein

gctgttgceg
gctcgtgagg
cgagggaatg
tccatctget
ggtttgataa
catgtactgc
ccagctttgc
tgtgcttcaa
atgcggtcac
ccgagtgtgce
atatccggac
gtggcgggct
atctgaggcce
tactttgagt
cttgatgaca
tgctatgagt
gtggcttcta
gcatagatta
agttccacct
ccactttgcec
ttgccattga
tcgatgaaat
ttcttagcca
cgagtcaata
aaaagggttg
gagaggagat
gttccttatg
actggagaag
tggtctcagg
ccttccacat
tacctccgaa

daaaaaaaaa

Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date: 2003/03/30

CFGC project number: CG1213
Corresponding Author: Sang-Gu Kang
Authors: Sang-Gu Kang, Hae Kyeong Jeong, Min Kyeong Kim
kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University,214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

tccaccgegyg
aacatgagct
tacctcatgt
ctaactacct
gtgcacaaag
cagttgctct
cgctgggttyg
catccggagce
tggacagtat
gaggaaacct
cattgtgact
accgttggtc
acttgatcca
tcttggaggt
atttgggtga
tgattgtcac
caatgcgacg
cgagaagata
caggcctcectt
tggccactat
catcgaccaa
gtaccgcaaa
tggtgcgttt
caaaactccg
aagaaaggtt
aataattgta
aaaagttcag
gatgatccac
agtatcattt
agcctttggg
tttactgatt

aaaa

aggagctcga
tgcacaccga
tegectteca
actaccacag
cccecectggag
gtggcctact
gttcggggga
gggcagctca
cttcaaggat
tgggatggga
ggttcaatgt
tcaccaatct
ccattcccat
catggatgaa
ggtaaaagtt
tacctttgca
ccattgtttc
agtgaggagg
ggctacatgc
atccttttct
actgeccatgg
attaggcacc
gatgctctga
acagccattc
tttcagccaa
ctgecectgttce
tcctgatcac
tcatctccat
cgtgttttct
cgtaactgta
gactgtgttce
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LOCUS RAP29
DEFINITION No definition line found.
ACCESSION
SOURCE Unknown.

ORGANISM Orysa sativa

tmpseq_0 1516 bp linear 30-MAR-2003

tmpseq_0

Unclassified.
FEATURES Location/Qualifiers
1..1516
7..537,7..537
/note="predicted coding region"
/translation="MPRLSSLPLIPIDQDSSGTLSVQVPQKSCRFLSLNFRGDSANGV
ENYGHKLKDGISSITSSETDNDDVNKSIKHAHSILRNIHKSIFEEQVFDMVIRETEVQ

SQGINVTGMREDFLQLAIGQECSLCLSLAHSGDGSDSEMVDHEDHANSEDASNLVLVT

source
CDS

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501

416 a

gcagcaatgc
actttgtccg
gacagtgcca
acttcctctg
cttcgcaaca
acatttgtcc
gctattggtc
tcagaaatgg
gtcactatga
cagaagtctg
ggagaaatcc
tggcctgecta
cgtggagctt
ttggcattct
ctttggctgce
ccaggtcaca
aaggctcccce
atagctacaa
aagtaatcca
tcectgtgect
acccggacga
atgggaagat
ctcttgaagt
accactgaca
ttgcttaggce

agaaaaaaaa

CloneName:RAP31

Size: 1643

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier:

bp

OsGLU

MNGKLDPLRKRRDRVS"

323 ¢

ctcgactgtc
tacaagtccc
atggtgtgga
aaacagacaa
tccacaagtc
aatctcaagg
aggaatgttc
tagaccatga
atgggaagct
gaaatttact
cttaacattg
ggtcatttct
gagagtgtgg
cgaaacttcc
cagaatcggg
gttcaatact
aagcattgcet

ttgtgacttg'

ctggcttcat
ttaccttgat
cacctgtgga
gtcagcagat
attgtactct
tctatctgaa
gaatggaatc

aaaaaa

336 g

atcattacca
tcaaaaatct
aaactacggt
tgatgatgtc
aatatttgag
catcaatgtg
attgtgcctc
agaccatgcec
ggacccttta
tgctacaatt
gtcgctacca
gcttgacagt
tcagcagggt
tcectggtete
attgcaaagc
aaggtgatcg
ggatcattga
gaggacctcc
gaagaagcat
cttgagcaag
tgcatttctt
agtcaggagt
acccttatgg
tatccatgta
ctgttggctg

441 t

ttgattccaa
tgcegtttet
cataaactga
aataaatcca
gagcaggtat
actggaatgce
tcgcttgete
aattcagagg
agaaaaagac
gtttcatgag
aagtcctget
ggctcacagg
tccatatctc
tatgccttga
cttctgataa
tgaaagatag
ctgggaagcc
caacaatgct
tggttctcgg
gtgaaacgct
ggtaccttac
ttgagaagcg
acctgataaa
atatcactta

ttgcccgeta

Sequence Specification: glutelin [Oryza satival
Protein: glutelin
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ttgaccaaga
tgagtcttaa
aagatggcat
tcaaacatgc
ttgatatggt
gtgaagattt
attctggaga
atgcctcaaa
gtgacagggt
aacattctta
caggttgcag
atattttcta
catttgcgtt
aaagttcctc
ccatgaactt
ccaaattagt
ctccgatgga
tctgcagcag
tatgaatgtg
tggectggtg
tattgatcac
taggtttttg
tttgtgtaac
ctaccttgta
tcattcatat

ctcatcaggc
ttttcgaggg
ctcaagcatc
acattctatt
gatccgtgag
tctccaatta
tggtagtgac
tcttgtgttg
ttecctaatce
ggaaggtcag
gtgatgatta
acaaagtact
ctcttcctac
agcccttatce
aagtacaaat
ctaatgggtg
tatttggtaa
gttgctagtc
actagagatt
gcgaatgttg
ccaacggagg
ggctatgttt
gctggegece
gattggtcct

taaaaaaaaa



Organism: Oryza Sativa L. (Japonica cultivar group)

Date: 2002/09/25

CFGC project number: CG1213

Corresponding Author: Sang Gu Kang

Authors: Sang Gu Kang; Hak Soo Suh

kangsg@vumailackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS  RAP31 OsGLU tmpseq 0 1643 bp linear 31-MAR-2003

DEFINITION . glutelin [Oryza satival
ACCESSION
SOURCE Unknown.

ORGANISM Orysa sativa.

tmpseq_0

Unclassified.
FEATURES Location/Qualifiers
1..1643
8..1531,8..1531
/note="predicted coding region”
/translation="MSTILPLCLGLLLFFQVSMAQFSFGGSPLQSPRGFRGDQDSRHQ
CRFEHLTALEATHQQRSEAGFTEYYNIEARRNEFRCAGVSVRRLVVESKGLVLPMYANA
HKLVYIVQGRGVFGMALPGCPETFQSVRSPFEQEVATAGEAQSSIQKMRDEHQOLHQF
HQGDVIAVPAGVAHWLYNNGDSPVVAFTVIDTSNNANQLDPKRREFFLAGKPRSSWQQ
QSYSYQTEQLSRNQNIFAGFSPDLLSEALSVSKQTVLRLQGLSDPRGAITIRVENGLQA
LOPSLQVEPVKEEQTQAYLPTKQLQPTWLRSGGACGQONVLDEIMCAFKLRKNIDNPQ
SSDIFNPHGGRITRANSQONFPILNITQMSATRIVLPNNALLTPHWTVNAHTVMYVTAG
QGHIQVVDHRGRSVFDGELHQQQILLIPONFAVVVKARREGFAWVSFKTNHNAVDSQT
AGKASILRALPVDVVANAYRLSREDSRHVKFNRGDEMAVFAPRRGPQQYAEWQINEK"

source
CDSs

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081

460 a

ggcttccatg
catggcacaa
ccaagatagt
gcagagatct
ttgtgccgga
gtatgctaat
actgcctggt
aacagctggt
ccaattccac
caatggtgat
gctcgatcect
gcaatcgtac
cagcccagat
aggcctgagt
gccctetcete
gcagctacag
tgaaattatg
atttaacccc

tatcatccag

391 ¢

tctaccattc
ttttcatttg
cgtcatcaat
gaagctggat
gtgagcgtga
gctcacaagc
tgtccagaga
gaggctcaat
caaggtgatg
tctectgtgg
aaaagaaggg
tcataccaga
ttactttctg
gacccaagag
caagttgagc
cccacctggt
tgtgcattta
catggtggaa
atgagtgcca

403 g

ttccattgtg
ggggaagccce
gtcgttttga
tcactgagta
ggcgcttagt
ttgtctacat
cgttccagtc
catcaatcca
taatcgcagt
ttgctttcac
agtttttctt
cagaacaact
aagccctgag
gtgccatcat
cagtgaaaga
tgcgaagtgg
agttgaggaa
ggatcacaag

ccagaatcgt

389 t

ccttggectc
acttcagagc
gcacctcacc
ctacaacatt
cgtcgagagc
cgtccaaggt
agttaggtct
aaaaatgaga
gccagctgga
tgtcatcgac
ggctggaaag
gagcagaaat
tgtgagcaag
tagagttgaa
ggaacaaacc
tggagcttgce
gaacatagac
ggccaatagc

tctcccaaat

- 163 -

cttctcttcet
ccacgtggat
gcccttgagg
gaggcaagaa
aagggcttag
cggggagtgt
ccctttgagce
gacgagcacc
gtagcccact
accagcaaca
cctagaagta
cagaacatct
caaactgtgt
aatgggctcc
caagcttact
ggccagcaaa
aacccacaat
cagaatttcc

aatgccttge

tccaagtgtc
ttaggggaga
caacacacca
atgagttccg
ttttaccaat
ttgggatggce
aagaggtggc
agcaacttca
ggctatataa
atgccaacca
gctggcagca
ttgctgggtt
tgaggctcca
aggcactgca
tgccaaccaa
atgtcctaga
ccagtgacat
caatactcaa

ttactcctca



1141
1201
1261
1321
1381
1441
15601
1561
1621

ttggacggta
ggtggatcac
gatcccacag
cttcaagacc
tgctctaccce
tgtaaagttc
gtatgctgag
aataatgtga

taagaaaaaa

aacgcacaca
cgtggtagga
aactttgcag
aatcacaatg
gttgacgtgg
aaccgcggceg
tggcagatca
agaagattgce

aaaaaaaaaa

cggtgatgta
gtgtctttga
tggtggtgaa
ctgtcgacag
tcgccaatgce
atgagatggce
acgagaagta
ctacacctct

aaa

cgtgaccgct
tggtgagctt
ggctcgacgt
tcagatcgca
ttataggctt
tgtctttget
aactaaatgt
ttttccataa

ggccaagggc
caccaacagc
gaaggatttg
gggaaggcct
tcaagggagg
ccgaggcegtg
gtaacgatct

aaatatcaat

acatccaggt
agatcttgtt
catgggtatc
ccattcttceg
actctaggca
ggccgcaaca
tactgtaatg

aagcaattac

CloneName:RAP37

Size: 1748 bp

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

Identifier: OsSRP19

Sequence Speciﬁcatiogi signal recognition particle 19 K protein

Protein: signal recognition particle 19 K protein

Organism: Oryza Sativa L. (Japonica cultivar group)

Date: 2002/09/25

CFGC project number: CG1213

Corresponding Author: Sang Gu Kang

Authors: Sang Gu Kang; Hak Soo Suh

kangsg@yvumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS RAP37 O0OsSRP1%tmpseq 0 1748 bp linear 10-MAR-2003
DEFINITION . signal recognition particle 19 K protein

ACCESSION tmpseq_0

SOURCE Unknown.

ORGANISM Orysa sativa.
Unclassified.

FEATURES
source

CDS

Location/Qualifiers

1..1748

166..1023,166..1023

/note="predicted coding region"
/translation="MHTSPSPEPEKTRQLDLDAAVGGGLELEAIGAGVAVAAGGDEEG
RAGDEEVVVAGDPAADLPPDAAVDLDLEDEVLRRDVL.GEGVAEVGREGDVRAGEHRRP
DVDVAVALVHRRERGGERDLLVLVGGVDVEAVVVDADAVIGVAGGDGDLEGGGEDAGG
GGIGEVELAERGVLEEEARVGGAEHEVDDERDDGHDQGEAEEDRQQPPARLPDVVVAV
VAAVLAHRRRRASSLAMDGWISWLSWLRVTSCRIRHQGRIKPPFYVYRPSSPNPGTRF
IPPRPKKPN"

CDs 1102..1512,1036..1512

/note=" signal recognition particle 19 K protein
/translation="MDGGDLRSSIKKWNVIYPVYLNSKKTVAEGRRIASGKACPDPTC
VEIADCCSHLKIPHAIELDKAYPRDFFQVGRVRVQLKKDDGSPVNPATKTKKQLMIQI
AELVPKHHGRTKKQEPAASSTAGTSKGKGGRKKK"

BASE COUNT 456 c 529 g 356 t

407 a

- 164 -



ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741

gaagagttcc
aactgaaagc
acctctatac
tcgccggage
gaacttgagg
gcaggtgacg
gccgtegatce
gccgaggtag
gtcgcegtgg
gtaggaggcg
ggaggcgacg
gtcgagctgg
gaggtagacg
cagccgceegyg
cgccgeeggce
cgtgtgacct
agaccctcga
taacctccga
ctcgaccgga
aacgtcatct
gcctecggea
ctcaagatcc
ggaagggtga
acaaagaagc
aagaagcagg
aaaaagaagt
gagattcgtc
tctaatttct
agaggaagat

aaaaaaaa

CloneName:RAP39
Size: 1314 bp

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni~-ZAP XR

Identifier:

Sequence Specification: sucrose synthase 3 (Sucrose-UDP glucosyltransferase 3)

0sSS3

ttttttttta
ttaacaacgc
ccccecacctce
cggagaagac
ccattggcgce
aagaggtggt
ttgacctgga
ggcgcgaagg
ccctggtaca
tagacgtcga
gtgacctgga
cggagcgtgg
atgagcgcga
cacgcctgcec
gagctagctc
cgtgccgaat
gccctaatcce
gtcctetget
atcgcgcgga
acccggtgta
aggcctgccce
ctcacgccat
gagtgcagct
agctgatgat
aaccagcagc
gatgatagta
gatgtctgtt
cgggaaacat

tgcactgttg

accatagtta
ttaaacacaa
aacgctacag
gagacagcta
cggggtagec
agtggccgga
ggatgaggta
ggacgtccgg
ccggegggag
ggcggtcgta
gggcggtgga
cgtcctggag
tgatggccac
ggatgtcgtc
ccttgctatg
tcggcaccaa
ggggacgaga
ccctetttge
gatggacggc
cctcaactcc
cgaccccacce
cgaattggat
caagaaggat
ccaaatcgcg
ttcttcaact
caccatcttg
ttgaggectg
caatcaatgc
tttgcaatgg

taatatcctt
aatatacttt
taattaccga
gacctcgacg
gttgececgcecg
gatccagctg
ctccgcecgeg
gccggagagce
cgaggcggcg
gtagacgccg
gaggacgccg
gaagaagcga
gatcagggcg
gtcgccgtgg
gatggatgga
ggacgcatca
ttcatccctce
ttcttggacc
ggcgacctga
aagaagacgg
tgcgtcgaga
aaggcgtatc
gacggctccc
gagctagtcc
gcagggactt
tgtcgttcett
aaattctgceg
ccgtatttct

atagcttcca

[Oryza sativa (japonica cultivar-group)]
Protein: sucrose synthase 3

Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing date: 2002/10/22

CFGC project number: CG1213
Corresponding Author: Sang—-Gu Kang
Authors: Sang-Gu Kang; Hak Soo Suh
kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

- 165 -

ttattaacaa
gattaaccca
catttatgca
cggcagtagg
gaggcgatga
ccgaccttece
acgtccttgg
accggcgacc
agcgtgatct
acgcggtcat
gaggtggagg
gggtgggtgg
aggccgaaga
ttgccgcagt
tttcttgget
aacctccctt
cgcgaccaaa
aggatctgat
ggagcagcat
tcgecgaggg
tcgecgattg
cacgagattt
cagtcaatcc
ccaagcatca
caaaggggaa
ctgtccatag
tctcttetgt
tgtgatttgg
agttatgttg

ttaaacgtgg
cgctaaattt
cacctecgecg
tggcggtcetg
agaaggccgg
accggacgcg
cgagggcgtc
agacgtcgac
gctggtactt
tggggttgcg
aattggagag
ggcggagceac
ggatcgtcag
ccttgccecat
ttcttggcett
ctatgtctat
gaaaccgaat
ctgcgeggtg
caagaagtgg
ccgccgceatce
ctgctcccac
cttccaggtg
tgcaatcaaa
tggcaggact
aggtggcaag
gaagttccct
gctctgaatt
actattggaa

aaaaaaaaaa



LOCUS RAP39 tmpseq_0

DEFINITION

1314 bp 22-0CT-2002
sucrose synthase 3 (Sucrose-UDP glucosyltransferase 3)[Oryza

linear
sativa (japonica cultivar-group)]
ACCESSION
SOURCE Unknown.

ORGANISM Oryza sativa.

tmpseq_0

Unclassified.
FEATURES Location/Qualifiers
1..1314
40..1068,31..1068
/note="predicted coding region”
/translation="MNHADFIITSTFQEIAGNKETVGQYESHMAFTMPGLYRVVHGID
VFDPKFNIVSPGADMSIYFPFTESQKRLTSLHLEIEELLFSDVENTEHKFVLKDKKKP
IIFSMARLDHVKNLTGLVELYGRNPRLQELVNLVVVCGDHGKESKDKEEQAEFKKMEN
LIEQYNLNGHIRWISAQMNRVRNGELYRYICDMRGAFVQPALYEAFGLTVIEAMTCGL
PTFATAYGGPAEIIVHGVSGYHIDPYQNDKASALLVEFFEKCQEDPNHWIKISQGGLQ
RIEEKYTWKLYSERLMTLSGVYGFWKYVTNLDRRETRRYLEMLYALKYRKMATTVPLA

source
CDs

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261

347 a

gatcacttct
atcacaagta
cacatggcat
cccaagttca
tcacagaaga
gaaaacactg
gctaggctag
cgcctgcaag
gacaaagaag
aatggccaca
cgctacatct
ctaactgtga
ccagccgaga
aaggcctcgg
atcaagatct
tctgagaggce
gacaggcgtg
gctaccaccg
cggtgaaaag
aaacagaaat
gccagttctt
atactatgaa

CloneName:RAP40

Size: 2535

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

bp

IEGEASTK"
308 c

cctgccagtt
ccttccagga
tcacaatgcc
acatcgtctce
ggctcaccte
agcacaagtt
accatgtcaa
agctagtaaa
agcaggctga
tcecgcetggat
gcgacatgag
ttgaggccat
tcatcgtgcea
cgctgetcegt
cgcagggtgg
tgatgactct
agacacgccg
ttccattggce
aatgggcaat
cgaggaacga
gtggggtttt
tgaaataaat

Identifier: OsMAP4K alpha 2
Sequence Specification: putative MAP kinase 4 (Oryza sativa)

Protein: putative MAP kinase 4

329 g

cacagctgac
gattgctgga
tggcctttat
tcctggtgcet
tctccattta
tgttctgaag
gaatttgact
ccttgtggtt
gttcaagaag
ctccgctcag
gggagccttt
gacctgtggt
cggcgtgtct
ggagttcttt
acttcagcge
ctccggtgtce
ctacctggag
cattgaggga
gggtgctcca
atgcatccat
caatggaaga
gaataacaag

330 t

ctgattgcaa
aacaaggaaa
cgtgttgtcc
gacatgtcca
gagatagagg
gacaagaaga
ggtctggttg
gtctgtggtg
atgtttaatc
atgaaccgtg
gtgcagccecg
cttccaacat
ggctaccaca
gagaagtgtc
atcgaggaga
tacggtttct
atgctgtacg
gaggcctcca
ttgttgcagt
ttagtttcta
aattgatgta
attctctaaa

- 166 -

tgaaccatgc
ctgtggggca
atggtatcga
tctacttccce
agctactctt
agccaatcat
agttgtatgg
accatggcaa
tgatcgagca
tccgcaatgg
ctctctatga
ttgcaactgc
ttgatecctta
aggaagaccc
agtacacatg
ggaagtatgt
ccctcaagta
ccaaatgatc
gctgatccag
agggtttagt
atgctctggce

adaaaaaaaaa

tgacttcatc
gtatgagtct
tgtctttgac
attcaccgaa
cagtgatgtt
cttctcgatg
tcggaaccct
ggaatccaag
gtacaatttg
tgagctctac
ggcctttggg
ctatggtggt
ccagaacgac
aaaccactgg
gaagctctac
caccaacctc
ccgcaagatg
tggccttacc
gggtgaagaa
tgatttcagg
cttttcatgg
aaaa



Organism: Oryza Sativa L. (Japonica cultivar group)

Sequencing Date: 2002/10/22

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang; Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUs RAP40tmpseq 0 2535 bp
DEFINITION MAP4K alpha2 protein [Oriza satival
ACCESSION
SOURCE Unknown.
ORGANISM Oriza sativa.

linear 22-0CT-2002

tmpseq_ 0

Unclassified.
FEATURES Location/Qualifiers
1..2535

complement (1294..2346, complement (1294..2346))

source

CDS
/note="predicted coding region"
/translation="MSDSASMAAAIEARFSGRDLIGRGSFGDVYKGFDKELHKEVAIK
VIDLEEAEDDIEDIQKEISVLSQCRCPYITDYYGSYLHQTKLWIVMEYMAGGSVADLL
QTGPPLDELSIACILRDLLHAVEYLHSEGKIHRDIKAANILLTESGDVKVADFGVSAQ
LTKTMSRRKTFVGTPFWMAPEVIQNSDGYNEKADIWSLGITAIEMAKGEPPLADIHPM
RVLFMIPRENPPQLDEHFSKPMKEFVSLCLKKNPAERLSAKDLLKHRFVRNARKSPKL
LDRIRERPKFPVKSSADATQNGRTHVEEDDGTGTIKVERATRDVVSPSSQGTVRKLLA

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201

615 a

gttttttttt
acaggtacag
gaacacaaac
agagatttcet
ggtttttttt
ccaccttgta
attagccatt
tgatgtcgcc
gagcattctg
ggaatcaagg
agaaggaatt
tgattgtcca
tggggcatca
gctgataaca
tgcctetgea
tcccagtcete
tgtcccactg
gttagtagct
cccacttata
tgcatctctc
ccattgattt

GIFQTDQRAQELFEVV"

570 ¢

tttttttttg
tgggtgcaaa
aaatgaaaca
aaccatagcg
tttttgtatt
agaaggaacc
ttcttgttac
gtctcttgaa
ccaatcagca
aatgtatgaa
atcaatgacg
tcatgtatct
tgactgttta
tgtctttcac
aggttagttg
gaccttgaag
atagacgtgt
gcagggtaca
gattggtcat
tgcgacgggt
tctcgatcag

600 g

gaaaaaaatt
gttacattat
accggtagca
ttatgtacac
gtcttcagac
tcgccaaagg
ttggaggttc
gactttgcag
cctcacaaga
caactggtcc
agagtgcagg
ggcgtggttt
ctgccgaaat
gagcattacc
cactgtcctc
atcgtggagt
cttcatacga
cctgagatgce
tatcttctgt
ttgttgagat
ctgtacgttt

750 t

gatgtgttat
aaaatgggta
gcacaagctg
tcaaaattaa
ggagttaaga
gcttacggta
agagggaggt
cgaggactcc
tccaggtagce
gttaaacttg
tgaagataca
gcgacctttt
tctgggttca
ctttttaaac
cagtgaagca
ttctggttct
ggagaatcta
tcttggcgag
agaactctct
cgactcttca
tggagtgttt

167 -

taatgttect
gaaaatgtgt
ctgagaacag
ttatacattg
tcttgggaaa
ggggcagcca
tcagatttct
ttcgagctcec
tctttttcga
tcaccagtag
gaaccagaag
tccatgtcag
tgtgattcct
gcagcctgga
tttggtgact
tcaatttgat
ctgggaggct
cgcagtacaa
agtcttccat
gaccccgtece
ggactatgag

caggtgatat
tattcaccgc
ctagcaacaa
aatcatgacg
cttggttttg
aggaaggtgt
ttgcgaaaac
ctagccgatg
gatgcatcaa
cctcttttag
cttgaggagc
cattctcact
tttcatgttt
gagcagcctt
tttcttggat
tccgaacgac
tggaactgtg
cagttccaga
attcactttg
atgatgttct

aagcatcgga



1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521

tttactatcc
cctctgatct
agagactaca
aacatgtgtt
ctctcttatt
aagaagatcc
ctccttcatc
gaaaagaact
agcagttata
aacctcaggt
agtcagctgce
gatatttgcc
atgtaacaag
gagtaggtca
atgaagatat
tatctcecttt
tgcaacttcc
gccgatgagg
cgacatccta
tttgaggggg
cggcggttygg
cgggttacgc

ttggggaggt
gtctggaaga
tcccttgtag
cgaccatttt
ctatccagaa
ttggcactta
ggtttagaga
ctcatgggat
cctaacgacc
gccatccaaa
gcagaaacac
gctttaatgt
tcectcagaa
gcgacagaac
gagccataat
tggatgtctt
ttatgcagtt
tcgeggecge
agatctgcac
cggaaggcgg
cgctagggct
ctagt

gacttgtgat
ttccagccag
ccctcetcaac
gtgtggcatc
gctttggaga
gcctetcetge
aatgctcatc
ggatatctgce
agatatctgc
agggagttcc
caaagtctgc
cacggtgaat
tgcatgcaat
caccagccat
agtcagttat
caatgtcatc
ccttgtcaaa
tgaaccgcgce
ccecegecgec
aggaggagga
tggattggat

CloneName:RAP41 (patentapplied)
Size: 1369 bp

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

ggcttaaacc
cagcttccta
cttgatagta
cgcactgctt
ttttctagca
tggattcttc
aagctgagga
caaagggggt
cttttcattg
aacaaatgtc
aaccttcaca
ctttccttct
agacaattca
atattccatt
atatggacaa
ctcagcttct
ccctttgtag
ctcgatggcg
gccgecgect
ggagatcgag
tcggggaggg

acctcgaaca
acagttcctt
ccagtaccat
tttactggaa
tttcttacaa
tttaaacata
ggattttcac
tcaccttttg
tacccgtcag
tttctececttg
tctccacttt
gaatgaagat
tctagaggag
actatccaca
cggcattgtg
tctaaatcga
acgtcgccga
gcggecatgg
cctcececgecyg
ggatttggcg
tggtggtggce

gttcctgtge
gacttgaagg
catcttcttce
acttcggteg
agcggtgett
gtgacacaaa
gaggtatcat
ccatttcaat
agttttgaat
acattgtttt
cagtcaggag
attcaactgc
ggccagtttg
gtttcgtttg
acaaaacaga
taacttttat
aggagccgceg
acgcggagtc
gggctagggt
tcctegtegg
gtggagcttyg

Sequence Specification: lipoate protein ligase-like protein [Oryza satival
Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date:

CFGC project number:
Corresponding Author:

CG1213

Sang—-Gu Kang

Authors: Sang-Gu Kang, Hae-Kyong Jeong, Hak Soo Suh
kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8493

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

Clone Name: RAP43
Size: 779 bp

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

Identifier: OsDRM1
Sequence Specification: dormancy—associated protein (DRM1)-like protein
Protein: dormancy—associated protein (DRM1)
Organism: Oryza Sativa L. (Japonica cultivar)
Sequencing Date: 2003/01/02
CFGC project number: CG1213

- 168 -



Corresponding Author: Sang Gu Kang
Authors: Sang Gu Kang, Hak Soo Suh
kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

LOCUS

RAP 43

OsDRM1

tmpseq_0

DEFINITION dormancy-associated protein

ACCESSION
SOURCE

tmpseq_ 0

Unknown.

ORGANISM Oryza sativa

FEATURES

Unclassified.

source

CDS

BASE COUNT
ORIGIN
1
61
121
181
241
301
361
421
481
541
601
661

186 a

gtaaagttgc
tggagaagct
tccgcaaggce
gcggggcggce
cgtcgtctte
ggagcgtgtt
accgcccgcea
gcagccatcg
ccacgtttge
cttatcttgt
tacgtgtcag
ttgtgtgtaa

Location/Qualifiers

1..779
57..434,57

..434

779 bp

/note="predicted coding region"

/translation="MLEKLWDDVVAGPRPETGLEKLRKAATTRPLVINKDGDGEASGA
AYKRTQSMPTTPTTPVTPSSSSPTTTATTTPRGSNVWRSVFHPGSNLATKSLGANLFD

RPQPNSPTVYDWLYSDETRSSHR"

212 ¢

aagagagaga
gtgggacgac
cgctacaacc
gtacaagcgg
gtctcecgacg
ccacccggygyg
gcccaactcce
ctgaactaaa
tggtccttgt
tactctgttc
ctagcctgct

acatcttcca

211 g

tcagttgttg
gtggtggccg
cgcccecttg
acgcagtcga
acgacggcga
agcaacctcg
cccaccgtcet
taatcccatt
ggttatctaa
ctagtagctt
ggctcctatc
tgtgtaaata

170 t

agtgcgtgga
ggcctcgacc
tcatcaacaa
tgccgacgac
cgacgacgcce
ccaccaagag
acgactggct
gatcggaggc
tacgtaatta
gctgtctctg
aagggctagc
ctgccatgtg

linear

agcagagatc
ggagaccggce
agatggcgac
cccgacgacg
gcggggeage
ccteggegec
gtacagcgac
tggtcgatct
attatctagt
ttagtactac
gacaacccaa
tttcectact

aggaagatgc
ctggagaagc
ggcgaggcga
ccggtgacgce
aacgtgtgga
aacctcttceg
gagaccagga
ctctgtcacg
atgttgctat
cagagaccgg
agaagtgtgt
ttcagcgttt

721 aattaccttt gatgtgataa taccaatacc agcttgagat atttaaaaaa aaaaaaaaa

CloneName:RAP45

Size: 1667

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

Identifier:

Sequence Specification: translation elongation factor-1 alpha; EF-1 alpha [Oryza satival

bp

OsEF1A

Protein: translation elongation factor-1 alpha

Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date: 2002/10/22

CFGC project number: CG1213
Corresponding Author: Sang-Gu Kang
Authors: Sang—-Gu Kang; Hak Soo Suh
kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

- 169 -
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Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS RAP45 tmpseq_0 1667 bp linear 22-0CT-2002
DEFINITION Oryza sativa mRNA for EF-1 alpha

ACCESSION tmpseq 0

SOURCE Unknown.

ORGANISM Oryza sativa.

Unclassified.
FEATURES Location/Qualifiers
1..1667

63..1472,63..1472

source

CDS
/note="predicted coding region"
/translation="MGKEKTHINIVVIGHVDSGKSTTTGHLIYKLGGIDKRVIERFEK
EAAEMNKRSFKYAWVLDKLKAERERGITIDIALWKFETTKYYCTVIDAPGHRDFIKNM
ITGTSQADCAVLIIDSTTGGFEAGISKDGQTREHALLAFTLGVKQMICCCNRKMDATTP
KYSKARYDEIVKEVSSYLKKVGYNPDKIPFVPISGFEGDNMIERSTNLDWYKGPTLLE
ALDQINEPKRPSDKPLRLPLQDVYKIGGIGTVPVGRVETGVLKPGMVVTFGPSGLTTE
VKSVEMHHEALQEALPGDNVGFNVKNVAVKDLKRGYVASNSKDDPAKEAASFTSQVIT
MNHPGQIGNGYAPVLDCHTSHIAVKFAELVTKIDRRSGKELEKEPKFLKNGDAGMVKM
IPTKPMVVETFSEYPPLGRFAVRDMRPTGGCWRHOERGEEGPNRCQGDOGCROEEMST.

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561

391 a

ccgcagccte
ccatgggtaa
agtcgaccac
agaggttcga
ttgacaagct
tcgagaccac
agaacatgat
ctggtggttt
ctttcactct
ccaagtactc
aggtcggcta
acatgattga
ttgaccagat
acgtgtacaa
tcaagcectgg
ttgagatgca
tgaagaacgt
accctgceccaa
agatcggcaa
ttgctgagct
agttectcaa
tggagacctt
cgggtggcetg
accaaggctg
ttgagatatc
cattgaccgt
ctgttcggtt

VQVVLSISAFEISSSFSTR"

438 ¢

ctcaaggctg
ggagaagacg
cacgggccat
gaaggaagcc
caaggccgag
caagtactac
cacgggtacc
tgaggctggt
tggagtgaag
caaggcccgt
caaccctgac
gaggtccacc
caacgagccc
gatcggtggt
tatggtggtg
ccacgaggct
tgcggtgaag
ggaggctgce
cggctacgcc
ggtgaccaag
gaacggtgat
ctctgagtac
ttggcgtcat
ccgccaagaa
tagctctttt
taatatctgc
taaacttgga

434 g

ctcccatcct
cacatcaaca
ctgatctaca
gctgagatga
cgtgagagag
tgcacggtca
tcccaggetg
atctccaagg
cagatgatct
tacgatgaaa
aagattccct
aaccttgact
aagaggccat
attggcaccg
acctttggtc
ctccaggagg
gatctgaagc
agcttcacct
ccagtgctgg
atcgacagac
gctggtatgg
cctcctettg
caagaacgtg
gaaatgagcc
agtactcgtt
tcgetttgtg
tgttaagact

404 t

ctccttegag
ttgtggtcat
agcttggagg
acaagaggtc
gtatcaccat
tcgatgcccce
actgtgcegt
atggccagac
gctgctgcaa
tcgtgaagga
tcgttececat
ggtacaaggg
cagacaagcc
tgcctgtaggg
ccagcggcect
ctcttcctgg
gtgggtacgt
cccaggtgat
actgccacac
gatctggtaa
ttaagatgat
gtcgttttgce
gagaagaagyg
tcgttcaagt
aagttttgtc
cactatgtca

tattattgecc

- 170 -

ttagcttcect
tggccacgtce
tatcgacaag
cttcaagtac
cgatatcgcc
tggtcaccgt
gctcatcatt
ccgtgagcac
caagatggat
agtctcatcc
ctctgggttt
ccccaccttg
cctgcgtcett
tcgtgttgag
gaccactgag
tgacaacgtc
ggcctccaac
catcatgaac
ctcccacatt
ggagctggag
tecccaccaag
cgtgcgggac
acccaaccgg
ggtgctttcc
gacggtcatt
gtcatttaaa
cttcgactgt

ccttattcaa
gactccggca
cgtgtgattg
gcgtgggtge
ctgtggaagt
gacttcatca
gactccacca
gctcttettg
gccaccactc
tacctgaaga
gagggtgaca
cttgaggctc
cceccttcagg
actggagtcc
gtcaagtcgg
gggttcaacg
tccaaggatg
caccctggcec
gccgtcaagt
aaggagccca
cccatggttg
atgaggccaa
tgccaaggtg
atatctgcat
tcagttgttyg
actctatttt
tgtggaatgce



1621 gagtatacat tgctaattcc tttgtcttta aaaaaaaaaa aaaaaaa

CloneName:RAP46

Size: 1283 bp

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

Identifier: OsNDBP

Sequence Specification: putative nucleoid DNA-binding protein [Oryza satival

Protein: nueleoid DNA-binding-like protein

Organism: Oryza Sativa L. (Japonica cultivar group)

Sequencing Date: 2003/02/03

CFGC project number: CG1213

Corresponding Author: Sang Gu Kang

Authors: Sang Gu Kang, Hak Soo Suh

kangsg@yumail.ackr Tel: 82~53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUSs RAP46 ONDBP tmpseq_0 1283 bp linear
03~FEB-2003

DEFINITION putative nucleoid DNA-binding protein {Oryza satival

ACCESSION tmpseq_0

SOURCE Unknown.

ORGANISM Oryza sativa.
Unclassified.

FEATURES Location/Qualifiers

1..1283

261..965,51..965

/note="predicted coding region"

/translation="MPRQGLLGLGRGPMALLSQAGSLYNGVFSYCLPSYRSYYFSGSL

RLGAGGGQPRSVRYTPMLRNPHRSSLYYVNVTGLSVGHAWVKVPAGSFAFDAATGAGT

VVDSGTVITRWTAPVYAALREEFRRQVAAPSGYTSLGAFDTCFNTDEVAAGGAPAVTV

HMDGGVDLALPMENTLIHSSATPLACLAMAEAPQNVNSVVNVIANLQQONIRVVFDVA

source
CDS

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721

232 a

ccaactcctc
gccaggcgtyg
cgacgtgcgce
acacgctgag
tgacggggcce
tggcgetget
gctacaggtc
ggagcgtccg
acgtgacggg
tcgacgccge
cggcgecggt
ggtacacgtc

gagccccege

NSRVGFAKGVLQLIKN"

407 ¢

ctcctacgcece
cccggegeceg
cttctccaag
gctgggcaag
gacgacgaac
ctcccaggece
atactacttc
gtacacgccg
gctcagegtg
caccggcgcce
gtacgeggceg
gctgggcgcg
ggtgacggtg

396 g

tcecteeegt
cagggcggcg
ccgttcgeeg
gacgccatcc
atgccaaggc
gggagcttgt
tcecggetege
atgctgagga
gggcacgcgt
ggcacggtgg
ctgcgggagg
ttcgacacgt

cacatggacg

248 t

gctcctegte
gcgacgegge
acgcgtegtt
cgaactacac
aagggctgcet
acaatggcgt
tceggetggg
acccgcacag
gggtgaaggt
tggactccgg
agtteccggeg
gcttcaacac

gcggegtgga

- 171 -

gtggtgcecg
gccgecgeeg
ccaggcggcyg
gttcgggtge
cggccteggg
cttctectac
cgceggeggce
gtcgtctcte
ccecegeggga
cacggtgatc
gcaggtagcg
cgacgaggtg
cctggegetg

ctgttccagg
gcgacgctge
ctcgccagceg
gtgagctcgg
cgtggcccca
tgcctececga
gggcagccga
tactacgtga
tcgttcgegt
acgcggtgga
gcgccgageg
gccgeeggeg
ccgatggaga



781
841
901
961
1021
1081
1141
1201

acacgctcat
agaacgtcaa
tcttcgacgt
attaagatta
atgcacgaga
gtgtcctett
acttggtcac
cgtacgtact

ccacagcagc
ctcegtegtce
cgccaactcc
attaagatga
acggcttgtg
gtgggcttgt
gggcgectgt
cagggtttta

gccacgccge
aacgtcatcg
cgcgtegget
tctaccgcta
cagtctatgt
agctttccga
ctcatctgta
ccagtgtgaa

tggcctgect
ccaacctgca
tcgccaaagg
tcteatctag
attctcttct
tctgtgcaat
tgtgccaata
ttggtatgtt

cgccatggcece
gcagcagaac
agtcctgcaa
agccaagctg
tttcececttte
aaggtatacg
gggctatatc

tacatcgatc

gaggcgcecegce
atccgggtcg
ttaattaaga
ctgctagcaa
tgaaatcacg
tgacatcaaa
taggtgatta
ttaaagatct

1261 tcatcaaaaa aaaaaaaaaa aaa

CloneName:RAPSH2

Size: 2779 bp

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier: OsKLP

Sequence Specification: Putative kinase-like protein [Oryza satival

Protein: Putative kinase-like protein

Organism: Oryza Sativa L. (Japonica cultivar group)

Sequencing Date: 2002/10/14

CFGC project number: CG1213

Corresponding Author: Sang Gu Kang

Authors: Sang Gu Kang; Hak Soo Suh

kangsg@vumailackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS RAP52 tmpseq_0 2779 bp linear 14-0CT-2002

DEFINITION . kinase-like protein [Oryza sativa]

ACCESSION tmpseq_0

SOURCE Unknown.

ORGANISM Oryza sativa.

Unclassified.
FEATURES Location/Qualifiers
source 1..2779
CDS 7..1644,7..1644

/note="predicted coding region"
/translation="MAFRGMASAAPRGYAETVGESEGARAGSPVRVDSEDSSAPKRKCI
SLNSDGFDVKREIFVPAKMSSSERRHLRKRFRTELDSVRNLLKKPEFAVPVPVNRAPA
LSSSAAPRGEKKGORGNHVVRGAKGRFLPTKPRPEASTVLTEDAIFKQCDAILKKLMTQ
KCSNIFDSPVDAVKLNIPDYFQIIKKPMDLGTIRNKLDSGSYTSPSEFAADVRLTEFSN
AMTYNPRGHVVHEDYAIQLNKMFESRWRTIEKKLASIATEAHVEVDRADSKRRKTPPVD
CSEVSTECVRPTESVRPTESVKPKMTFEEKESFGNCLASLSEDPEVPSHITIDLLQQCT
DNNTDQLGDGEIEIDIHAVSDDLLFELKKHVDKYLQEREQSQQAKSEPSENEARNVSG
LSHSSTNPCKGGDPVEEDVDICGNASPILIEKDAHNNPNKCGSPSSSSSDSGSSSSDS
ESGSDSESEQEKGGSPGKPKGSKRSEQLVEQEKSDVISPVDAIRPADDVELREQDNES
KPAPEGKHEFASSTYEAIKGSQCIKLIGSSDPFPMKL"

BASE COUNT 769 a 596 ¢ 759 g 655 t

ORIGIN -

- 172 -



61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761

gatgaaatgg
ggcgagtcgg
cccaagcgea
gtcccagcca
cttgattcgg
agagctcccg
catgtggtcc
acggtgttga
actcagaaat
gattattttc
tctggttect
gcgatgactt
atgtttgaat
cacgtcgagg
gaggtgtcaa
ccaaaaatga
gatccggagg
gatcagcttg
ttcgagttga
aaatctgagc
aatccctgeca
cctatattga
tccagcagtg
gaacaagaaa
gtggagcaag
gtggagctcc
gcaagcagta
gatcctttec
acaagctctt
aggggattct
agaaagcaag
aagctgaagc
agatggagag
gaacggcaac
aggatggcat
tcatgaaagc
atgcagagga
gtgcatatgg
tttgatgctg
aatcatcata
agctgttgtc
gggtaagcaa
taaagctccc
ctctagtttt
ggaagcgata
tttacaggga

aaaaaaaaaa

CloneName:RAPS53
Size: 876 bp

cgttccgggg
agggcgceggce
agtgcatcag
agatgtcctce
tccggaatct
cgctctegte
gtggtgccaa
ctgaggatgc
gtagtaacat
aaatcatcaa
acacgagtcc
acaatcctcg
caagatggag
ttgacagggc
cagagtgtgt
cattcgagga
taccttcaca
gtgatggaga
agaaacatgt
cttctgagaa
aaggtggtga
tagaaaaaga
actctggatc
aaggtggtag
aaaagagtga
gtgagcagga
catatgaggc
ctatgaaact
aagagcagcc
cagccagggt
gctgttggcet
caagcgtaaa
aacggtggaa
cacagaacat
gcccagtttt
agatgaggag
aggagagatc
tagacgctcc
ctggatgtcg
tgtgcttgga
gggtgtatgt
tgagaggacc
agcggcaaaa
cggtttgtcce
gttgtttget
aaaaaaaaga

daaadadaaaaa

catggcgtca
aggcagcccec
cctaaacagc
ctccgagagg
cctcaagaag
cteggetgece
ggggcgtttc
gatttttaag
attcgactcce
gaaaccgatg
atctgaattt
tgggcatgta
gacaattgaa
tgactcaaag
gaggccaaca
gaaagaatca
catcattgat
gatagagatt
tgacaagtat
tgaggctgct
tccagttgag
tgcacacaac
ttcttccagce
cccaggaaag
tgttataagt
taacgagtca
cattaagggg
ttaggggaga
ctccttagga
ggagacaaac
gaaggaaatg
cgggaccttg
atcaatgaca
attgtgagtt
cttcctggat
gaagaggaag
aactagtccc
ttecttetge
taaattatgc
ggacggcaca
atgtagccat
aaatggttct
ggtgttgccc
aattgcttcc
gggcatatgg
aaattcatgce

gcggegceceac
gttcgtgttg
gacggcttcg
aggcatctcc
ccggagtttg
cctcgaggta
ttgcctacaa
caatgcgatg
ccggttgatg
gatcttggaa
gcagccgatg
gtgcatgatt
aagaagctgg
aggaggaaga
gagtctgtta
tttgggaact
ttgttgcagc
gatatccatg
ttgcaagaga
aatgtatctg
gaggatgtag
aatcctaaca
gattctgagt
ccgaagggaa
ccagtcgatg
aagcctgccec
tctcagtgceca
attcaaaacc
gtcgttatgc
aggaggagct
cagctatgga
agagggagaa
acctccatct
ctgttgatga
caggcaatcc
aagatcctag
agtgcttgtg
ttccaaacta
gcctggagta
gccataatgg
ctttgaagtg
ttgcacatag
agcggcttat
tgctgtaaat
gcaaatagga
gtcttttagce

- 173 -

ggggttacgce
actccgagga
atgtcaagcg
ggaagaggtt
ctgtccctgt
agaagggaca
agccccgacc
ctattctgaa
ctgttaagct
ctatcaggaa
tacggctgac
atgccattca
cttccattgc
ctcceectgt
gaccaacaga
gtttggcatc
aatgcattga
ctgtcagtga
gagagcagag
gccttagceca
atatttgcgg
agtgtggtag
cgggcagtga
gtaagagatc
ccatccgtcece
cagagggtaa
ttaagctgat
cgacaggcaa
tgatgtgatt
ggaaaagctc
agctcgaaga
agctcgccag
aaaggatttg
gactagtcct
attggaacag
cagtgtcccc
ggctagttgc
gctcgaacaa
tcgcggtaac
ccgcgacttg
ccatggccag
tgaattagtg
agatttttcg
tcgaattttg
aaaagcttct
gcaatttgtt

ggagaccgtt
ctctteggec
ggagattttc
ccgcacagag
ccctgtcaat
gcgtggtaac
tgaggcttcce
aaagctgatg
gaatattcca
taagcttgac
cttttcaaat
actaaacaag
cacagaggcg
ggactgcagt
gtctgtaaag
tttgtctgag
caacaacaca
tgacctacta
ccagcaggca
ctcctctaca
gaatgcatcc
cccaagtagt
cagtgaaagc
tgaacaactg
tgctgatgat
gcatgaattt
tggatcatct
gtctccccag
gttaaggcac
cagaaggaag
gctgaagctg
gccctgcagg
gaaatgcttg
gagcattccc
ctgggactct
agcactaaag
tgaattagct
ggccctcaat
ctgccctaca
cggtactccg
gccgcaaggt
atccaggtgce
ttcgttegtt
atgtagtgga
gcttttcttg
gtctcectgtce



Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier: OsBEX

Sequence Specification: Beta-expansin

Protein: Beta—expansin

Organism: Oryza Sativa L. (Japonica cultivar group)

Sequencing Date: 2002/08/08

CFGC project number: CG1213

Corresponding Author: Sang Gu Kang

Authors: Sang Gu Kang; Hak Soo Suh

kangsg@yumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS RAP53 OsSBEX tmpseq 0 867 bp linear

08-AUG-2002
DEFINITION beta-expansin
ACCESSION
SOURCE Unknown.
ORGANISM Orysa sativa

tmpseq_0

Unclassified.
FEATURES Location/Qualifiers
1..867

59..661,41..661

source

CDS
/note="predicted coding region"
/translation="MTSCGNEPLFKDGKGCGSCYQIRCVGHPACSGLPETVIITDMNY
YPVSLYHFDLSGTAFGAMAKDNRNDELRHAGIIDIQFRRVPCQYPGLTVTFHVEQGSN
PVYMAILVEYENGDGDVVQVDLMESRYSTGGVDGTPTGVWTPMRESWGSIWRLDTNHP

BASE COUNT
ORIGIN

61
121
i81
241
301
361
421
481
541
601
661
721
781
841

199 a

ggacgacaac
gacttcctge
gatccgatgce
catgaactac
catggccaag
caggagggtg
gaacccggtg
ggtggacctg
gtggacgccg
gcaggggcecec
ggtcatcccc
gctaattact
tgcacatcat
cctecttact

tctatataaa

CloneName:RAP58

LOGPFSLRITNESGKTLIADQVIPADWQPNTVYSSIVQFD"

247 c

ggcggegegt
ggaaatgagc
gtggggcacc
tacccagtgt
gacaaccgca
ccttgtcagt
tacatggcga
atggagtcgc
atgagggagt
ttctecectee
gccgactgge
actactccac
cgagacgtcyg
tgattacatg

daaaaaaaaa

242 g

gtgggttcaa
ctctcttcaa
cagcctgctce
cgctgtacca
acgacgagct
atccagggct
tactggtgga
gctacagcac
cgtggggatc
gcatcaccaa
agcccaacac
tcecttgcecat
cttgtgacgt
tatgcatgca

ddaaaaa

179 t

gaatgtgaac
ggacggcaag

ggggctcccg
cttcgaccte
ccgccacgcec
gacggtgacg
gtacgagaac
cgggggcgtg
gatatggagg
cgagtccgge
cgtctacagc
taattagtat
ccgtttcagt
aattaatgaa

- 174 -

ctgccgecect
ggatgcggct
gagacggtga
agcggcacgyg
ggcatcatcg
ttccacgtgyg
ggggacgggg
gatgggacgc
ctggacacca
aagaccctca
tecatcgtcce
atactccatt
gcgtatatgce
tcaatcaatg

tctcggecat
cctgctacca
tcatcacgga
cgttcggcegce
acatccagtt
agcaagggtc
acgtggtgca
cgacgggggt
accacccgcet
tcgcecgatca
agttcgacta
atttgccatt
atgttgtact
gtcggtattt



Size: 795 bp

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier: GPX

Sequence Specification: Oryza sativa glutathione peroxidase

Protein: glutathione peroxidase

Organism: Oryza Sativa L. (Japonica cultivar group)

Sequencing Date: 2002/06/09

CFGC project number: CG1213

Corresponding Author: Sang Gu Kang

Authors: Sang Gu Kang, Hak Sco Suh

kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS AY100689 795 bp mRNA linear PLN 09-JUN-2002
DEFINITION Oryza sativa glutathione peroxidase 1 (GPX1) mRNA, complete cds.
ACCESSION AY100689
VERSION AY100689.1 GI:21360379
SOURCE Oryza sativa
ORGANISM Oryza sativa
EBukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta:;
Spermatophyta; Magnoliophyta; Liliopsida; Poales; Poaceae;
Ehrhartoideae; Oryzeae; Oryza.
REFERENCE 1 (bases 1 to 795)
AUTHORS Kang,S.-G. and Suh,H.-S.
TITLE Characterization of the glutathione peroxidase gene of rice
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 795)
AUTHORS Kang,S.-G. and Suh,H.-S.
TITLE Direct Submission
JOURNAL Submitted (30-APR-2002) Institute of Biotechmnology, Yeungnam
University, Yeungnam Univeristy, Kyongsan 712-749, Korea
FEATURES Location/Qualifiers
source 1..795
/organism="Oryza sativa"
/mol_type="mRNA"
/db_xref="taxon:4530"

ene 1..795
/gene="GPX1"
CDS 89..595

/gene="GPX1"

/codon_start=1

/product="glutathione peroxidase 1"
/protein_id="AAM47493.1"

/db_xref="GI:21360380"
/translation="MAAAPSATSVHDFTVKDASGKDVNLSTYKGKVLLIVNVASQCGL
TNSNYTELSQLYEKYKVQGFEILAFPCNQFGGQEPGSNEEIVQFACTRFKAEYPIFDK
VDVNGNNAAPLYKYLKSNKGGLFGDSIKWNFSKFLVDKEGRVVDRYAPTTSPLSIEKD
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BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781

199 a

ttcecatcgtt
agaccgctcg
cgacttcacc
ggttctcctce
gctgagccag
caatcagttt
tcgcttcaag
acccctgtac
gaacttctcc
cacctccect
aaggtcggga
ttaataaatt
aatctttatt

daaaaaaaaa

CloneName:RAP64

Size: 1244

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier:

bp

OsRRM

IKKLLGSS"
209 ¢

cgtectegtce
gcecgeegete
gtcaaggatg
atcgttaacg
ctgtatgaga
ggagggcagyg
gctgagtatc
aagtatctga
aaattcttgg
cttagtattg
tctgtagagc
ggtgacatgt
gtactctgta

aaaaa

179 g

tccacgctac
gctccagcat
caagcggaaa
tcgcatccca
agtacaaggt
aacccggctce
ccatttttga
agtctaacaa
ttgacaagga
agaaggatat
aacctgcact
acttcacagg
cctgtatagt

208 t

cgtttcgcaa
ggcegeegeyg
agacgtgaac
atgtggctta
ccaaggcttt
caatgaggag
caaggttgat
aggtgggctt
gggtcgcgtg
caagaagctg
tatgcactgt
ttgcatttgc
tttcatgtca

ccacccgcett
ccgtccgceca
ctgagcacct
actaactcca
gagatattgg
attgtccagt
gtcaacggta
ttcggtgata
gtggatcgct
cttgggagct
attcagcact
actatactcc
ataaatttcc

cctcctecgg
cctcecgtceca
acaaggggaa
actacactga
ctttcecegtg
ttgcttgcac
acaatgctgc
gcatcaagtg
atgcgcccac
cttaaaccta
gagagttgta
ttgcatcctg
ttgctgtaaa

Sequence Specification: Putative RNA binding protein {Oryza satival
Protein: RNA binding protein
Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date: 2003/03/12

CFGC project number: CG1213
Corresponding Author: Sang Gu Kang
Authors: Sang Gu Kang, Hak Soo Suh

kangsg@yvumailackr Tel: 82-53-810-2986; Fax: 82-53-816-8498
Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS RAP64 OsRRM tmpseq 0 1244 bp

DEFINITION RNA binding protein [Oryza sativa]

linear 12-MAR-2003

ACCESSION  tmpseq 0
SOURCE Unknown.
ORGANISM Orysa sativa.
Unclassified.
FEATURES Location/Qualifiers
source 1..1244
CDS 473..778,284..778
/note="rpredicted coding region”
/translation="MMLRGGRLAGLASRMVGAKPFSTEIFVSRLSFYTTEEELKNVES
PFGAVEEARLVRDNQTGRPKGFGFVKYSSQADAEKAVKAMDGRIIRGRLIFVEIAKE"
BASE COUNT 321 a 293 ¢ 323 g 307 t
ORIGIN

1 ctgegttctt gccgececgeeg ctatctttge geecgeccacca cggecatage cgggggtcege
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61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201

agccgtcgcee
gggttccaac
tggggtgtta
ccacgcctac
gtcagcccat
aaaagcagca
ccggttccca
gcgaggtggg
ggagatattt
ctcaccattt
aaagggattt
aatggatgga
ctgcataggg
gcgtactcgt
ttctceegge
caacattgtt
ggttaagttg
cccatatacc
ataaagcgat
gaactggttt

CloneName:RAP65
Size: 1064 bp

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

Identifier:

Sequence Specification: 3-isopropylmalate dehydratase, small subunit [Oryza satival

OsIPMDH

atccatcgcea
gttggaggag
caccaccacc
cgagctgecg
agctccgtca
acaacaagag
gatcggccag
cggctggctg
gtgagcaggc
ggcgetgttg
ggttttgtta
cggatcatac
catagtctat
acatgactac
ctgaatgcgt
tgttttttaa
aatttatgaa
cgccectget
attgtttgaa
tggatggctt

accggtggtt
ttgagtcgga
tacgcggtcg
ccgectcacg
aagacacgga
gaggaggcgc
ggtttgaggc
gcttggcctce
tatcatttta
aggaagctcg
aatattcttc
gtggaagact
caccatcgtt
atggctaatc
acttttgtga
agacaaagaa
cccgagctgg
ccactagcta
tttgatctga

Aaaaaaaaaa

cctttcegtt
gtatcgaagg
accgccgcege
tacgccaaca
gaaaagaaca
cgcagccgag
ggggggctct
tcggatggtt
cacaacagag
attggtgaga
tcaagcagac
aatttttgtg
gctgaactgg
tggcttagtt
cttctgttga
agctttcaaa
aaggttatat
gtgcttccac
aaagtattaa

aaaaaaaaaa

Protein: 3-isopropylmalate dehydratase, small subunit
Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date:
CFGC project number: CG1213
Corresponding Author: Sang-Gu Kang
Authors: Sang-Gu Kang, Hak Soo Suh
kangsg@vumail.ac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

ttgcttctte
acttaaggta
cgtcgecgece
acgttgtcgg
aacacgagag
accccagttc
gtacttctgg
ggagccaagc
gaagaactta
gacaaccaaa
gcagagaaag
gaaattgcaa
agcagttttc
ccaacaagac
gccaagtatt
caggaaaatt
atgcgtagaa
cgttttctte
agccgttatg

aaaa

ccggtgtgga
cgtggttacc
gccattccge
ccctatcecce
agaagggggg
cgattgatct
agatgatgct
ctttcagcac
aaaatgtctt
ctggaaggcc
ctgttaaggc
aagaataaaa
ctgccttaaa
ctatgagcac
ggtttgcgaa
gttgttggaa
tgctggatga
tgtgtcatct
tatatccgat

DEFINITION 3-isopropylmalate dehydratase,

RAP65 tmpseq O

tmpseq 0

1064 bp

Location/Qualifiers

1..1064

LOCUS
12-SEP-2002
ACCESSION
SOURCE Unknown.
ORGANISM Unknown.
Unclassified.
FEATURES
source
CDs

20..793,11.

.793

/note="predicted coding region"

177 -

small subunit



/translation="MARAAAAPALSLAEAAPVTAVLAPCPTPSRTFRRRSWVAAICRP
ALKCHHSRPLTAVARAAAAAAAAGDSTSAGVFHGECFVVGDNIDTDQITPAEHLTLVP
SKPDEYRKLGSFAFVGLPTAARYPTPFVAPGEETTRYAVIIGGANFGCGSSREHAPVAL
GAAGARAVVAEGYARIFFRNSVATGEVYPLELADTGAWKECKTGDVVTVELDNCVMIN
HTSGKQYKLKPIGDAGPVIEAGGIFAYARKTGMIASKSA"

BASE COUNT 334 ¢ 214 t

203 a

ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021

ccctcacaca
ggcggcegccg
ccgcagctgg
gaccgccegtg
cgtattccac
ggccgagcac
cgecttegtt
gaccacccgce
gcacgcgccc
gcgcatctte
cactggagcc
cgtcatgatc
gccggttatt
caagtctgcg
gatagcaaga
tgtactgctg
gttacagagt

aataacactc

CloneName:RAP66
Size: 848 bp

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

ctgaacacca
gtgacagcag
gtcgcggeta
gccgecgcegg
ggcgagtget
ctgaccctgg
ggcctcccca
tacgccgtcea
gtcgcectgg
ttccgcaact
tggaaggagt
aaccacacat
gaggcaggcg
tgagggaaag
ctgggttgtg
tttttaccta
actgaactat
gtttatacct

Identifier: OsTFIIA-gamma

Sequence Specification:

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,

313 g

tggcggcggce
ttctggcacc
tctgececggcece
ctgcggctgce
tcgtcgtggg
tceccgtccaa
ccgeggcecta
tcatcggcgg
gcgccgecgyg
ccgtggccac
gcaagaccgg
ccggcaagca
ggatctttgc
gcgagtttgg
gatttgaacc
ggttgtgtgt
gatgtattag

gccaaaaaaa

ggcggeggcet
gtgtcccacg
cgctctgaaa
cgctgcggcg
ggataacatc
gcccgacgag
cccgacgcecg
cgccaacttce
cgceccgegec
cggtgaggtc
ggatgtggtc
gtacaagctg
ctatgcccgg
tctgctgtca
tattgcacct
catcagtggt
tccatgtgat

aaaaaaaaaa

ccggctctat
ccctcgagga
tgccaccaca
ggggactcga
gacaccgacc
taccgcaagc
ttcgtcgccce
ggctgcggcet
gtcgtggcecg
taccecgttgg
acggtggaac
aagcctatcg
aagaccggaa
agatagtcga
ctatgcgatt
gtttttggaa
cttatgtaac

aaaa

Putative transcription initiation factor IA

(TFIIA-gamma) [Oryza satival
Protein: Transcription initiation factor IIA gamma chain

Organism: Oryza Sativa 1.. (Japonica cultivar group)
Sequencing Date:
CFGC project number: CG1213
Corresponding Author: Sang Gu Kang
Authors: Sang Gu Kang, Hak Sco Suh
kangsg@yumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Kyeongbook, 712-749, Korea

ccttggceccga
cgtteccgecg
gtcgtcccect
cgtcggccgg
agatcatccce
tcggcectegtt
ccggcgagga
cctcecgega
agggctacgc
agctagcgga
ttgataattg
gcgatgccgg
tgatcgcatc
ggcctctgea
gtccatcagt
taagttaaaa
ccccttatgt

LOCUS

ACCESSION
SOURCE

RAP66

satival
tmpseq 0

Unknown.

tmpseq_0

848 bp

- 178 -

linear

30-MAR-2003
DEFINITION Putative transcription initiation factor IIA gamma chain (TFIIA-gamma)

gamma chain



ORGANISM Orysa sativa

FEATURES
sourc
CDSs

BASE COUNT
ORIGIN
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841

Unclassif

e

223 a

ctcctcecctt
ggctgcgcett
99agggaggg
ccatcggtat
ccgagctege
atcaggtgaa
atgtgtggac
taaacaaggt
ttgcggaaga
tcttgcatct
tagagtatca
cttctectgtt
tgacatgagt
ttctaaatct

daaaaaaaa

CloneName:RAP70
Size: 698 bp

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier:

Sequence Specification: Putative acyl carrier protein I (ACP II) [Oryza satival

OsACPIL

ied.

Location/Qualifiers

1..848

150..479,57..479

/note="predicted coding region"

/translation="MATFELYRRSTIGMCLTDTLDDMVSSGALSPELAIQVLVQFDKS
MTSALEHQVKSKVTVKGHLHTYRFCONVWTFILTDATFKNEEITETINKVKIVACDSK

LLETKEE"
214 ¢

ccecetggect
tgctcctece
gatcgatatt
gtgcctcacc
catccaagtc
gagcaaggtt
tttcatccta
gaagatcgtg
gcccatectg
gttttcctgg
tgttcatagt
gagtgatgga
gtgctctgta
ttgaacagga

Protein: acyl carrier protein II

187 g

ccatcggtat
ctcaatcctce
cgatcatcga
gacacgctgg
ctcgtgcagt
actgtcaagg
acagatgcaa
gcctgegatt
cttctcttga
ctcgtatcat
ttctgtctgc
ccgatttctce
cctaatcatg

tgttcaggat

224 t

ataagcccca
ctctcegcetce
tggccacctt
acgacatggt
ttgacaagtc
gccatctgca
ttttcaagaa
ccaaattgct
tgctgcagac
gaatctgaac
catccgcatc
tcctetgttg
ctctcgecga

taaaaaaaaa

Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date: 2002/11/27
CFGC project number: CG1213

Corresponding Author:

Sang Gu Kang

Authors: Sang Gu Kang, Hak Soo Suh

gatttcgaat
tcgctctcag
cgagctgtac
ctccagtggg
catgactagc
cacctacagyg
cgaagagatt
ggagactaaa
ctggcgcacc
agtttccatg
actcatggat
ataatgaaga
aggcagacct

aaaaaaaada

tcctectetge
tctcagatca
cggaggtcca
gcgctcagce
gctttggagc
ttctgecgaca
acagagacaa
gaagagtaat
tgaaatataa
gtaggagtac
cgatttctct
gtgtgatgtg
aacatttgaa

aaaaaaaaaa

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498
Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS RAP70 OsACPII tmpseq 0 698 bp linear
27-NOV-2002

DEFINITION Putative acyl carrier protein II (ACP II) [Oryza sativa]

ACCESSION tmpseq 0

SOURCE Unknown.

ORGANISM Oryza sativa

- 179 -



Unclassified.
FEATURES Location/Qualifiers
1..698
52..339,52..339
/note="predicted coding region"
/translation="MAAFTTTAAGSAVAFARPAKAINVSSVSFAGLRKNNVAFTLQPV

TQRFAVLRAAKKETVEKVCDIVKKQLVLPEGTDVTGASKFTDLGADSPGYG"

source
CDs

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661

176 a

gcgcgcetgcet
ttcaccacca
gtcagttcag
gtgacacaaa
gatattgtaa
ttcaccgatc
ggctttcaag
tgctgagcetce
tgtgtcaact
agattttact
ctatgacatt
ttttcgctag

157 ¢

gctecectgete
ccgecgecgg
tctectttege
gatttgcagt
agaagcagct
ttggtgctga
atcagtgtcg
atcgacaaga
gtcaaagaga
gtggagaggt
ttaagctatt
gtctttcgte

169 g

ccctgcacgce
atccgecegtce
tggtttaagg
tctcegtget
tgtacttcct
ttccectgga
atgaatcaag
ttgtttctaa
ttaaactgcet
gccttaatag
gaagttgttg

aaaaadaaaaa

196 t

acgctcgccg
gccttcgege
aagaacaatg
gccaaaaagqg
gaaggcactg
tacggttgag
cgcgcagtca
tgcaaagtaa
gttgttgttc
cacatgatta
aaaaagaaat

aaaaaaaa

ccgeeggcege
ggccagccaa
tggctttcac
aaacagtgga
acgttactgg
attgttatgg
attgcgacag
actcaatttc
gatgtccatt
tcattggctg
ttcattgccg

catggccgec
ggcaatcaat
tctgcagcecca
gaaggtttgt
tgcctctaag
gtcttgaaga
tggaggatgc
gttggaataa
tttctgtgcect
ttttgcgatg

aggaaatcta

CloneName:RAP74

Size: 1351 bp

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier: RAP74

Sequence Specification: Unknon

Protein: Organism: Oryza Sativa L. (Japonica cultivar group)

Sequencing Date: 2002/9/15

CFGC project number: CG1213

Carresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS RAP74 tmpseq 0 1351 bp 15-SEP-2002
DEFINITION

ACCESSION tmpseq_0

SOURCE Unknown.

ORGANISM Oryza sativa.

Unclassified.
FEATURES Location/Qualifiers
source 1..1351
CDS 261..977,261..9717

/note="predicted coding region”
/translation="MGDEATQVSASSAVAVHALCFAGIVARHQLSGRGMLVSNPAYAL
RLLVVFEAPLVIAVFSLLRRNPKRCSFLKAAARGLLGLPIGAFLNAFGAIVLGAPIGI
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BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321

288 a

gcecgecgeca
ctgcttcectc
tcgtectgtt
cgcaacctgg
tcceccacgg
tagcggtcca
gcatgctcgt
ttgtcatcgce
cagctgcgceg
ttgttcttgg
gtcctttcac
tcatgtcctt
ggcaggctgt
tatctgcacc
tcgactggga
ggcatttgat
gtgccaaagc
agtgattttt
gaatataagg
atctggaacc
taagcagtga
gaaccctttg
gtagttttat

CloneName:RAP76
Size: 632 bp

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

KIFLSWITHINGPFTGLHICRYWAATTYWSLLMSLFTFVPAACVFGASKVNWQAVLSH
SIYCGSTDSVDYMISAPAHGAVIGAWLGAWPMPLDWERPWQEWPISVTYGSVAGHLIG

MATSLALVVTHKRRGRAKAD"

361 ¢

tcgatcccca
cgccgecgcec
gcttccgecg
gaattgacct
tgcccetgte
tgctctgtgce
ctccaatccce
agtgttcagt
aggattgctt
tgcacccatt
ggggttgcat
gttcacattt
gctctctcat
tgctcatgga
aagaccttgg
tggaatggca
tgactagcta
cccgatagtg
agtgatggct
ttttgcagct
tggcttacga
cagctaacta

agtaaaaaaa

Identifier: OsRPS15 (Partial)
Sequence Specification: putative 40S ribosomal protein S15 [Oryza satival

Protein: putative 40S ribosomal protein S15

313 g

tccatcceccgce
gacccccatce
catccatcct
cccgacttgg
atgggcgacg
ttcgetggga
gectacgecece
ttgctcegtce
ggcctcccca
ggaatcaaaa
atctgtaggt
gttcctgceag
tccatttatt
gctgtaatag
caggaatggc
atatcactgg
gcctatggat
tacaagtatt
tacgatagga
aaatccagat
taggatcgtc
ttactatcat

aaaaaaaaaa

389 t

gagcgagcag
catcccgcega
ggatcatgcc
caggtgttgg
aggccacgca
tcgtggcagce
tccgectecet
gaaatcccaa
ttggtgcgtt
tatttctttc
actgggcagc
catgcgtatt
gcggatcaac
gagcatggct
caatctctgt
ccctagtagt
gacaagtgcc
ctttttttgg
tcatccaagt
ttatgtcatt
cagcttctac
ttttattttg

a

Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date: 2002/12/30

CFGC project number: CG1213
Corresponding Author: Sang Gu Kang
Authors: Sang Gu Kang, Hak Soo Suh
kangsg@yumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeonghook, 712-749, Korea

agtcgccgta
gcgagcaggg
actgcgagag
ctccactgcc
ggtcagcgcec
ccatcaattg
cgtggtctte
gcgctgeteg
cctaaatqgca
atggataata
aacaacttat
tggagcatcc
tgattcagtg
tggtgcttgg
tacttatggc
tactcataag
cttgecttttt
gaccagagag
tctacgttgt
tagctttcat
tttgttgact

aattaacaag

gctcgtectg
tcgeegtcege
gtcgctgaac
acctattgac
tcaagcgcag
tctggecgeg
gaagcgcctc
tttcttaagg
tttggagcaa
catatcaatg
tggtcacttc
aaagtgaatt
gactacatga
cctatgcecctce
tcagtcgcectg
agaagaggtc
cctggccatce
ctttecatatt
tgactcgttc
atattgaata
ccttecagcectce
aattttccat

LOCUS

RAPT6

tmpseq 0 632 bp

linear

30-DEC-2002

DEFINITION putative 40S ribosomal protein S15 [Oryza sativa]

ACCESSION
SOURCE

tmpseq 0

Unknown.
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ORGANISM Oryza sativa.

FEATURES
sourc
CDS

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601

Unclassif

e

163 a

gtggccgcgg
gacctcgacg
gcccgeagaa
cgcaaggcga
aggaacatga
accttcaacc
atctcgtaca
tttatcccte
gctgtcgaac
tttgaacctt
gttatttcta

CloneName:RAP77

ied.

Location/Qualifiers

1..632

82..438,82.

.438

/note="predicted coding region”

/translation="MSTDDLVQLFPARARRRFQRGLKRKPMALIKKLRKAKKDAPAGE
KPEPVRTHLRNMIIVPEMIGSIVGVYNGKTFNQVEIKPEMIGHYLAEFSISYKPVKHG

RPGIGATHSSRFIPLK"

171 ¢

ccggagegec
cgctectcga
ggttccagag
aaaaggatgc
tcattgtgcc
aggttgagat
agccagtcaa
tcaagtgaga
aaggaactcc
ggttaatctg

adaaaaaaaa

156 g

gaagaagagg
catgtccacc
gggcctgaag
acctgctggt
tgagatgatc
caagcctgag
gcacggtagg
gatcatctgc
aaagtacttt
atgttatttc

aaaaaaaaaa

136 t

acgttccgca
gacgacctcg
aggaagccca
gagaagccag
ggaagcatcg
atgattggcc
cctggtattg
agctgtttgc
attaatagcg
cccagatatt

aa

agtacagcta
tccagctctt
tggcgctcat
agcctgtgag
tcggtgtcta
actacctcgc
gtgctaccca
gcttccagta
tgtccaccga
ttgaagttat

ccgcggegtyg
ccecegegege
caagaagctc
gacccacctc
caacggcaag
agagttctcc
ctcctcacgg
tgtagcttga
gcagccactt

atccaaacat

Size: 949 bp

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

Identifier: OsBNASE

Sequence Specification: putative bifunctional nuclease [Oryza sativa (japonica

cultivar-group)]

Protein: putative bifunctional nuclease

Organism: Oryza Sativa L. (Japonica cultivar group)

Sequencing Date: 2002/11/27

CFGC project number: CG1213

Corresponding Author: Sang Gu Kang

Authors: Sang Gu Kang, Hak Sco Suh

kangsg@vumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS RAP77 OsBNASE tmpseq_ 0 949 bp

DEFINITION putative bifunctional nuclease ([Oryza sativa (japonica

linear 27-NOV-2002

cultivar-groupj]
ACCESSION
SOURCE Unknown.
ORGANISM Oryza sativa.

tmpseq 0

Unclassified.

FEATURES Location/Qualifiers
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sourc
CDS

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901

e

245 a

atggcactcg
gtcgtctccce
atcgtctgceca
ctgctgecegg
cgattccact
ttcaagtact
ttaagataac
tcgttcaaag
ctttgcgtta
aatgtaagac
tatatatata
tgtatagatt
aacggatgga
ccttctcget
cttcaatttt
ttgtgtaata

CloneName:RAP80
Size: 807 bp

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

1..949

1..369,1..3

69

/note="predicted coding region”

/translation="MALAAPLLRLRLLPLAAFVSVVSLTAAPRRAEAWGKQGHIIVCK
IAEKYLSEKAARAVEELLPESAGGELSTVCPWADEVRFHYYWSRPLHYANTPQVCNEK

YSRTSSLTSTILASNFLLLR"

213 ¢

cagcgectct
tcaccgeggce
agatcgccga
agtcggccgg
actactggtc
cacgtacgtc
gacttaatta
cgagcttaat
ttcttttttt
tttctagcat
tatatatata
tactaatatc
gtagtagcag
ctgttaggag
tgttttgctt
aaaacttttt

Identifier: RAP80 unknown
Sequence Specification: unknown protein
Protein: unknown protein
Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date: 2002/12/30

CFGC project number: CG1213
Corresponding Author: Sang Gu Kang
Authors: Sang Gu Kang, Hak Soo Suh
kangsg@vumailac.kr Tel: 82-53-810~-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

191 g

gctcecgectce
gccteggegt
gaagtacctg
cggggagctg
tcgtectcete
ttcactcacc
tagctgcaaa
tgcgcgcecat
ctctgttcaa
tgctcatatt
tatatatata
tatataaatg
taacgttttt
ttatgtttag
tttctcecett
ttcttcttat

Kyeongbook, 712-749, Korea

300 t

cggctgctge
gcggaggcegt
tcggagaagg
tcgacggtgt
cactacgcca
tccacaatct
tgaacgctgc
tggttgcaaa
aacaattaat
tatataaatg
tatatatata
ttagcaatac
gggtttttct
ccgccgtagt
cccttggeat

aaaaaaaaaa

ctctcgcecge
ggggcaagca
cggcggcegge
gccegtggge
acacccccea
tagcttcaaa
atttacagaa
ccaggctgag
tagcacttcc
ttaatgaata
tatatatata
taaaaaattt
tgagtgtaga
agtttaatta
aagccggtct

aaaaaaaaa

cttcgtctcec
gggccacatc
ggtggaggag
cgacgaggtyg
agtctgcaac
ttttcttctt
tacaaattga
cgagagaacg
tccatttcat
tatatatata
tatatatata
tacaatatga
gtggctctgce
gccttecttg
ggtgattacg

LOCuUs

RAP8O

tmpse

q_ 0

807 bp

DEFINITION No definition line found.

ACCESSION
SOURCE

tmpseq 0

Unknown.

ORGANISM Oryza sativa.

FEATURES

Unclassit

source

ied.

Location/Qualifiers

1..807

- 183 -

linear

30-DEC-2002



CDs

BASE COUNT

ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781

216 a

ataatacaag
ctccactgga
catttacaat
tcgatctgca
ccctttteca
tgaeggctgt
cgatattcga
cctcggaagce
acaagtgata
caacattctt
ttgtggtgat
ggtgggcatc
catgtgggtc
ttaacctcaa

CloneName:RAPS2
Size: 1269 bp

Vector: pBluescript SK (-); 4 days after pollination ¢cDNA library Uni-ZAP XR

Identifier:

Unknown

129..488,15..488

/note="predicted coding region"

/translation="MALQRSDVSIVSWLCSQVDLHELCRMNPIPLNQGVLLALFQQLA
CDIVNDTPRKLEWMTAVAVAISPTDPMIAVHVRPIFEQVYGVLNHQRSLPASSSSEAT

NIRLIMHVINSVLLTYK"

183 ¢

tgttctgcag
tcctgttaag
ggctcttcaa
cgagttatgce
gcaactagca
tgctgttgca
gcaggtctat
gaccaacatc
accatcttca
gcaatccctg
ggtggtgata
tggtgtaaat
tgtcatcttg

aaaaaaaaaa

190 g

cctagtaatg
gagctaagca
agaagtgatg
agaatgaacc
tgtgacatcg
atcagtccaa
ggcgttttga
cgtttgatca
gtagcgtgcect
tacagataaa
cattgtggct
tggtccgttg
aacatgttat

aaaaaaa

218 t

gaccagtggc
gactgatatc
tctccatagt
ccattcctct
tcaatgacac
cagatcctat
accaccaacyg
tgcacgtaat
ctctctctca
attttgaaaa
gacaagccaa
tgttccagcece
tcagcgceatg

tagtctccct
tgagcgcaaa
gtcttggctg
caaccaaggyg
gcccagaaag
gatcgctgtg
gtcactgcca
caactcggtg
gtagctgctg
gcgaagtaaa
ggaccactag
cgtactgagc

cagaatatag

Sequence Specification: Unknown protein [Oryza satival
Protein: Unknown protien
Organism: Oryza Sativa L. (Japonica cultivar)
Sequencing Date: 2003/3/30

CFGC project number: CG1213
Corresponding Author: Sang Gu Kang
Authors: Sang Gu Kang, Hak Soo Suh
kangsg@vyumail.ac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

gaggtcgatg
tttgatgaag
tgctctcagg
gtcctgttgg
cttgagtgga
catgtgaggc
gcaagcagtt
ctgctgacct
taagtttggg
ccgataaaag
tcattagcat
tgacattttt
ctctgtactg

LOCUS

RAP82

tmpseq 0

1269 bp

DEFINITION No definition line found.

ACCESSION
SOURCE

tnpseq_0

Unknown.

ORGANISM Orysa sativa.

FEATURES

Unclassified.

source

CDS

Location/Qualifiers

1..1269
150.

.575,66..575

/note="predicted coding region"

/translation="MVMPKVVRWPEAGDAAAIARHFEAISGISGVVGAIYTTHIPIIA

- 184 -

linear

30-MAR-2003



BASE COQUNT
ORIGIN
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261

262 a

gcgeccgecat
agcccctgag
tgctcgaggt
aggccggcga
tecgtcggege
cctactacaa
agtgcgtcgt
gtccaactcc
ttncceggece
ctggatgctc
gaaggtcgcece
gggctgectce
ctgctgcegtce
ctgcgecttce
cgccgegcag
cttcttctga
caacaaaaat
attttttgtc
aagttcagag
tttggttctt
aatcttgtat

aaaaaaaaa

CloneName:RAP94

Size: 1059

Vector: pBluescript SK (-); 4 days after pollination cDNA library Uni-ZAP XR

Identifier:

bp

OsRPS54

PKSNVASYYNRRHTERNQKTSYSMTVQCVVDSTGAFDRTCAFGLARGPTPDEEVARES

RRCXLHRGVXRPDPGPVGGRRRELXRSWIGCSCPTPTRT"

411 ¢

cccggtgege
gctggtgtce
ctgcgcecgceg
cgcggceggcec
gatctacacc
ccgeecgecac
cgactccacc
cgacgaggag
tgatccaggg
gtgccctaca
gccgtgegeg
cagaagcgca
ctccacaaca
gacctctteg
gcccgcgacg
tcaagcatca
aaaaaagaaa
ggaaatggag
tcctagtagt
ttagatcttg
cccccagatt

349 g

aagcgcgtcg
aagcgctteg
ctcaaggcca
atcgccgcege
acccacatcc
acggagcgca
ggcgcctteg
gtggctcgag
ccagtgggtg
cccaccagaa
gcgtggcgceg
ccgaggtgaa
tctgcgageg
acgacgacat
ccatcgceccea
tcgcegttet
aacaagattc
cagtgaacag
ctcaaagtaa
agagattgtt

atcaattaat

244 t

ccgtctgegt
gecctcgggat
tggtgatgcc
acttcgaggce
ccatcatcgce
accagaagac
accgaacgtg
aaagtcggceg
gtcggcggceg
cctgacgtgg
cgacgegtte
gctgctcgac
cagcggcgac
ggtcgccgag
caacctcctc
tggtccgatc
agtttttagg
tttttcgett
cattagtttc
tttcatgggg

caaacctgaa

3 others

ctggcgecte
ctccacctgce
caaggtggtg
catctccggg
gcccaagtcce
ctcctactcce
tgcattcggg
ctgtancctg
ggagcttncc
gcgcagcaca
gagcgcctca
ctccccaccg
gccgtegtcg
aacgccgtcce
cacagcggcyg
aacagcgata
tgtataggag
tatcgtcagg
ttggttggat
ttgtaattaa

aaagaaaatc

Sequence Specification: 40S ribosomal protein S4(Oryza sativa)
Protein: 40S ribosomal protein S4
Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date:
CFGC project number: CG1213
Corresponding Author: Sang Gu Kang
Authors: Sang Gu Kang, Min Kyeong Kim, Hak Soo Suh,

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

gccacggggyg
cacaagctcg
cgctggecceg
atctccggcg
aacgtcgecet
atgaccgtcc
ctggcccggg
caccgcggeg
cgctcatgga
tgctcaacga
agcgeeggtyg
tgctcggcege
acgccgacga
gctcectcege
gcggcgcatce
ccaaacaaac
gagcttctce
agggacagga
tttcgattga
ttgcctgcat

aaaaaaadaa

LOCUS RAPY%4

OsRPS4

tmpseq_0

1059 bp

DEFINITION 40S ribosomal protein S4 (Oryza sativa)

ACCESSION
SOURCE

tmpseq_0

Unknown.

ORGANISM Oryza sativa

Unclassified.

- 185 -

linear

28-DEC-2002



FEATURES Location/Qualifiers
1..1059
60..857,60..857
/note="predicted coding region"”
/translation="MARGLKKHLKRLNAPKHWMLDKLGGAFAPKPSSGPHKSRECLPL
ILIIRNRLKYALTYREVISILMQRHVLVDGKVRTDKTYPAGFMDVISIPKTGENYRLL
YDTKGRFRLQSVKDEDAKFKLCKVRSVQFGQKGIPYLNTYDGRTIRYPDPIIKANDTI
KIDLETNKIVDFIKFDVGNVVMVTGGRNTGRVGVIKNREKHKGSFETIHVEDALGHQF
ATRLGNVFTIGKGNKPWVSLPKGKGIKLSIIEEQRKRDARRQAAANA"

270 a 265 ¢ 277 g 247 t

source
CDS

BASE COUNT

ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021

CloneName:RAP100

gaggacgaag
tggcaagggg
acaagcttgg
gcctgectcet
ttatttctat
cctacccagc
ttctgtacga
tcaagctttg
cctatgatgg
agatcgatct
tcatggtgac
ataaaggcag
gtctgggcaa
gcaagggcat
ctgctgccaa
tttgcaagga
gttatgttga
tatttaaggc

Size: 1084 bp

Vector: pBluescript SK (~); 4 days after pollination ¢cDNA library Uni-ZAP XR

Identifier:

Sequence Specification: Vacuolar ATP synthase subunit E (V-ATPase E subunit)

OsVATE

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

cagcaggcgg
tttgaagaag
tggagctttt
gatcctcatt
cctcatgcag
tggtttcatg
caccaaggga
caaggttcgg
tcgcaccatce
ggagaccaac
tggaggaagg
cttcgagacc
tgtgttcacc
caagctcagc
cgcttaaaat
tatagaacta
tcaattcgcg
gccttttaag

cggcggcaga
catctgaaga
gceccccaagce
atcaggaaca
cgccatgtct
gatgtcattt
cgtttccgcee
tctgtgcagt
cgctaccctg
aagattgtcg
aacacaggcc
atccacgttg
attggcaagg
atcatcgagg
ctgctgctge
tctgceccecag
aactcatgtt

aaaaaaaaaa

gcacggcgac
ggctcaatgc
catcttctgg
ggctcaagta
tggttgatgg
ccatccccaa
ttcagtctgt
ttggccagaa
acccgatcat
acttcatcaa
gtgttggtgt
aggatgccct
gcaacaagcce
agcaaaggaa
gtctgcctgg
actatccttt
tgctgctagce

aaaaaaaaa

ctagcccgac
gcccaagcat
tcctcacaag
tgctctgaca
caaggtcagg
gactggtgag
caaggatgag
gggaatcccece
caaggcaaac
gtttgatgtt
gatcaagaac
gggccaccaa
ttgggtgagce
gcgggatgcet
agttttgcta
tttgagctct
tgtaatgcga

(Vacuolar proton pump E subunit).
Protein: Vacuolar ATP synthase subunit E (V-ATPase E subunit)
Organism: Oryza Sativa L. (Japonica cultivar group)
Sequencing Date: 2002/09/12

CFGC project number: CG1213
Corresponding Author: Sang-Gu Kang
Authors: Sang-Gu Kang, Hak Soo Suh
kangsg@yumailackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Kyeongbook, 712-749, Korea

ctcgcaacca
tggatgctcg
tccagggagt
taccgtgagg
actgacaaga
aactacaggc
gatgctaagt
tacctgaaca
gacacaatca
ggcaatgttg
agggagaagc
ttcgeccaccce
ctgcccaagg
gcegcccagg
tagcgagttg
tttgcctaat
ctgtttgcct

LOCUS

RAP100 (OsSVATE) tmpseq_0

1084 bp

- 186 -

12-SEP-2002



DEFINITION Vacuolar ATP synthase subunit E (V-ATPase E subunit)

ACCESSION
SOURCE

(Vacuolar

proton pump E subunit).

tmpseq_0

Unknown.

ORGANISM Oryza saiva
Unclassified.

FEATURES

source

CDs

BASE COUNT

ORIGIN
1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081

308 a

gtggactcct
gcgcagcagce
aagatgaacg
gaggccgagg
aagcttcaac
aagcaagtcg
aaagtgcttc
ctcctgegtg
cagggtttgc
catcatgtgg
catcacccag
gattcccatg
gtgtgtgaga
atccggaagce
gtatagctgc
ctgtttgtgce
gttcattatt
taataataaa

aaaa

CloneName:RAP1
Size: 1731 bp

Vector: pBluescript SK (-)
Identifier: OsPGM
Sequence Specification: putative phosphoglucomutase
Protein: putative phosphoglucomutase [Oryza sativa ]
Organism: Oryza Sativa L. (Japonica cultivar group)
Complete Sequencing Date: 2004/3/11
CFGC project number: CG1213
Corresponding Author: Sang-Gu Kang
Authors: Sang-Gu Kang, Hak Soo Suh

Location/Qualifiers

1..1084

124..816,124..816

/note="predicted coding region"
/translation="MNDADVAKQIQQMVRFIRQEAEEKASEISVSAEEEFNIEKLOLV
EAEKKKIRQEYERKEKQVEVRKKIEYSMQLNASRIKVLQAQDDLVNSMKEDATKQLLR
VSHNHHEYKNLLKELVVQGLLRLKEPAVLLRCRKEDHHHVESVLHSAKNEYASKAEVH
HPEILVDHDVYLPPSPSSHDSHERFCSGGVVLASRDGKIVCENTLDARLEVVFRKKLP

EIRKLLFGQVTA"

254 ¢

ctctcctecc
agcagcagca
acgccgatgt
agaaggccag
ttgttgaagc
aagttagaaa
aagctcagga
tcagccacaa
ttcggttgaa
aatctgtact
agatacttgt
agaggttttg
acacacttga
ttctttttgg
ttccatgtaa
caaattgatt
atcgccgagce

ggacggtcaa

264 g

cttecectceece
aaaggccgceg
cgccaagcag
cgagatctcc
tgagaaaaag
gaaaattgag
tgatttggtt
ccaccatgaa
agagccagcg
gcattcagca
tgaccacgat
ctctggaggt
tgccaggctg
tcaggtgacg
ttagctgcag
gtttaaagta
accaactatt

acgttccatt

258 t

ctcceeegeg
agggccgccg
atccagcaga
gtctccgeeg
aagatcaggc
tactctatge
aattccatga
tacaagaacc
gtacttctcc
aagaatgaat
gtgtacctac
gttgtgctgg
gaagttgtct
gcataatctg
gttcgaacct
ttcatccget
cgcacgcttg
gctgtgtaaa

- 187 -

cgcggtggtg
tcgggatccec
tggtgcggtt
aggaggagtt
aagaatatga
agctgaatgc
aagaggatgc
ttttgaaaga
gttgccgcaa
atgcgtcaaa
cgccttctec
cttctcgaga
tccgcaagaa
tgcatgtaat
gcagctgcaa
atgtaaaaca
tttgctcaga

aaaaaaaaaa

gttcgeccgga
cgccgecgcee
catccgccag
caatattgag
acggaaagag
ttctcgcatc
tacaaagcaa
actcgtcgtt
agaagaccat
agcagaagtt
aagctctcat
tggaaagatt
attaccggag
ttcagctgeg
ggaatttcac
ctacctattt
ggtataataa

aaaaaaaaaa



kangsg@yumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

LOCUS RAP

DEFINITION putative phosphoglucomutase [Oryza sativa ]

ACCESSION
SOURCE
ORGANISM

FEATURES
sourc
CDs

BASE COUNT
ORIGIN

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681

1 OsPGM
tmpseq_0
Unknown.
Unknown.
Unclassif

e

521 a

atgccaacga
gtaccaacag
ggagaggaaa
aatattgttt
tgttgcctag
gatagtttgc
ctactgactt
aagaaggccg
tatggaagga
tctgaaatga
tttcaaccca
gagtgcaaat
gaaatatggt
tggttaccag
tttgccgatg
acacccatgt
tttttectaa
attcaccgat
ttttcteect
cttcecttcte
gattttgccce
tggagcaaca
ggatgcacaa
ggacttcact
atgttaccac
ccaataatgt
gtacctttca
ttcagaacaa

aaaaaaaaaa

CloneName:RAP33

Size: 838bp

tmpseqg_0

ied.

1731 bp

Location/Qualifiers

1..1731

1..180,1..180

/note="predicted coding region"

/translation="MPTSGALDRVADKLNVPFFEVPTGWKFFGNLMDAGKLSICGEES

FGTGSDHIREKDGIW"

301 c

gtggtgctct
gatggaaatt
gttttgggac
atacatggat
aaatgccaaa
actcttttct
tcagggctgt
gggagagatt
atttcttctce
taatttatga
gaaattccaa
aagatgatgg
tggttattat
aaaggctaat
atttcagtta
gtgecgtgttt
atgttacagg
ggatctagga
tatcttgttyg
ttcttaatge
acttgtttta
atccgtatat
atagctttga
ggaagagata
ctgtgtatte
aatcttaggc
ttgaacatag
actgtatctt

aaaaaaaaaa

352 g

tgatcgtgta
ttttggaaac
aggatctgat
gctttttcta
acagagataa
tgagaactgt
tctagecttgg
agtgtcagtg
cagatatgat
gagtttatct
tgaatcacta
agcatcttag
agaattgtgce
gaattattga
cactgatccg
tggtggatat
tggatggtag
ttatcttccg
ttggagttgc
tgagaagcat
caatttagta
acattgagca
agcctttaat
agcctactgt
ttttatttet
caagttttgt
tatgcaggaa
gatgttcteg

aaaaaaaaaa

557 t

gctgataaat
ctaatggatg
cacatcaggg
ttagatatcc
gtgcatcaga
ctgcatggaa
ctgtccatac
gaagatgtag
tatgaggtat
tgcgtaccga
atcttgtact
agatgtgatc
ttgtatgtte
ccttatgatg
gttggcgetce
gtcagtcatg
cactgtatct
cctttcggta
tgcttctagg
gaatctttca
tatttttctc
attcgagtct
agacctagct
cataacataa
ttgtttttat
actgagttga
tgaataagct
aatttatcga

daaaaaaaaa

- 188 -

linear

tgaatgttcc
caggtaaatt
agaaggatgg
ttactgtcct
attgctttcet
actagtcaca
ttgcacaccg
ctagggaaca
tttatctttce
ataaaatttc
gtacaggagt
gcaaaaagca
cgtagtgatg
taggaaacta
tctcetcetete
gtgcgcaatt
aaacaagggc
cacagctatc
cgctcacttg
catattcact
ttatagggaa
gatgcctcaa
ctatctgttt
acataccggt
agccccttec
tggcaaactg
tttagagcaa
attcatcttg

aaaaaaaaaa

11-MAR-2004

gttctttgag
gtctatatgt
catatggtaa
agtatccagt
atgcatgctt
ctccececgcetaa
gaacaaggat
ctgggcaacc
ataatgaatt
tggtacatta
gtgaatctga
agcctggaga
atatgtatga
tacccttcag
tctcecttga
gaaatttaca
ttcgatttgt
actgatattt
tttgctcaaa
aaaagccact
ccggatctge
agcatgatct
caaagttgaa
gacattagca
aaccgatgaa
tatcttggag
tggtacatat
aggaaaaaaa

a



Vector: pBluescript SK (-)

Identifier: OsCKA

Sequence Specification: putative casein kinase

Protein:putative casein kinase [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soc Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

LOCUS RAP33 OsCKAtmpseq 0 838 bp linear 11-MAR-2004
DEFINITION putative casein kinase I [Oryza sativa ]

ACCESSION tmpseq 0

SOURCE Unknown.

ORGANISM Unknown.

Unclassified.
FEATURES Location/Qualifiers
source 1..838
CDS 275..406,86..406

/note="predicted coding region"”
/translation="MQRLHQSTGLETRSSLTKTARNVHDDPTLRTFERLSISADRRK"
BASE COUNT 276 a 183 ¢ 164 g 215 t
ORIGIN
1 attctctggt acagtcgatc catttgctag aagaactggc tctggttctg gccattacgg
61 agagcacaca aagcacagaa atatattgga ttcattactt gcacccaaga cggctgttga
121 tttagataaa agaaggccca catcatcatc tcgtaatggg agcacatcaa ggaaggctct
181 tttgtcaagc agcagaccaa gttctggaga tcccattgat ccgaaccgca gtaacctaat
241 tccaaccagc agtggcagca gtcgcccatc aactatgcag aggcttcacc agtcaacagg
301 acttgagacc aggtcctcgc ttaccaaaac tgcaagaaat gtccatgatg atcccacttt
361 gaggaccttt gaacgccttt caatcagtgc tgacagaagg aaataatgct tcgaagagca
421 aaagatgtga gttgctgctc cagtgaggac actggggatt ccttcacacg atgattaccg
481 atcaacaagt aaaaaccatt ctgtgctaca gatgatgctg agatatgctt aagagtgaag
541 tttgcttact gaatcttggc gcaaaagaaa tggttaaaga aatcatttta cacgccattce
601 agaagaaccc ggaccagcaa ctgtgctggt ccaattaatg ctgatgttga tcaaatattt
661 gtagaaatgt tattcgaaat aaagcagttc attactagca aaatatgtac tatcacgtag
721 tatttccttt gtgcactgca actagaactt ctgccactct gccactatac tcttaagata

781 atcaatatcc ttttttgcct tagtgccctt taaaaaaaaa aaaaaaaaaa aaaaaaaa

CloneName:RAP44

Size: 2438 bp

Vector: pBluescript SK (-)

Identifier: OsSDCCP

Sequence Specification: Cu/Zn~superoxide dismutase copper chaperone precursor
Protein:Cu/Zn-superoxide dismutase copper chaperone precursor [Glycine max]
Organism: Oryza Sativa L. (Japonica cultivar group)

- 189 -



Complete Sequencing Date: 2004/2/24
CFGC project number: CG1213
Corresponding Author: Sang-Gu Kang
Authors: Sang—-Gu Kang, Hak Soo Suh
kangsg@yumailac.kr Tel: 82-53-810~2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

LOCUS

RAP44

2438 bp

linear

24-FEB-2004

DEFINITION Cu/Zn-superoxide dismutase copper chaperone precursor [Glycine max]

ACCESSION
SOURCE
ORGANISM

FEATURES
sourc
CDs

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621

tmpseq 0
Unknown.
Unknown.

Unclassif

e

707 a

aaaacattga
acacaatgct
acccaaatgg
tatcagctgg
gaaattcaga
aatgtaggca
ataagatgct
taatctttac
gtatttccac
tgtattttce
tattatgaga
gctgagttca
ttggctatag
aatgaatttg
gattatagat
agtaagtagt
gaaaggcatg
acagttgact
gtgacatatt
cttgcatgtg
cataattccce
agcattctat
gagtatcatt
tttttttcet
tcacagcttg
tcttccattt
acccattaat

acagctgtcce

ied.

Location/Qualifiers

1..2438

715..909,700..909

/note="predicted coding region"”

/translation="MELAIVEATFSGLSPGKHGWSINEFGDLTRGAESTGKVYNPSDY

RSNKVRFKDPHLSFTFQKSK"

439 ¢

ggtggacctt
ggatactctg
tgtgtgttaa
tatcattgct
gatcagtcgt
ttatatatct
tgatttactt
caggtcctce
tatagaaaga
tgaggcatga
attaattcca
aagggcectgt
ttgaagccac
gggatttgac
ccaataaggt
aactagcect
cattttctaa
atgagcatcc
ttttgtttce
tagggatgtt
ttgcatatct
cagaggcaga
ggaacttgga
tttctgcage
tatagactac
acagtatccg
acaatgacca
tctgcettcet

490 g

aataatcaag
caccaaacag
tttctatatt
ttttaatcat
gtgtaaatta
gtcatctctt
caactgtgat
tgaactcatt
tactgcacaa
ttgctggtca
tgcactaact
tatatttggt
ttttagtggt
aagaggtgca
aaggtttaag
ttaggatcaa
gcagctagtc
atgcgattct
tttagaactt
agtttacact
atggtcccat
aatgccagat
agacatgtct
cacatttgca
agtaatatat
gtgatctacc
acttcaccaa

gttgcataag

802 t

ttgttagggt
gccgagatgce
ttatatgaca
gtggtacttg
atgaattggc
ttgtacttat
gctgacttat
tctagttatt
aacaaacttt
gttttttgtt
tctgcagatt
gttgttcgtce
ctatcacctg
gaaagtactg
gatccacatc
tcattggtta
accccggact
tggttgtcat
gttcagatag
ttatttcata
agtcctggtt
tatccaaatt
tctcccaage
cgtgttgtat
ctagaggtta
tactgtctac
actaaggtgg
ctgcagcaca
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tcttggatct
tcgtctaatt
atattttata
attctgatgt
atactgggtc
ataatgcatc
atacatcttt
gaaaaaaaaa
ctgattgctg
tatgtgacgc
ttttagtatc
tggctcaagt
gtaaacacgg
gcaaagtcta
tgtcttttac
tcctgatgtt
tcaacgtcgt
cgatcgtaac
gtgaggttaa
cggaattttg
atctactaga
aatatgccca
ggatagtcat
cctaatcagt
gatttactac
tgctattcac
ctagtgcaaa
tgccttgtca

ctcccagtga
gggcaaggga
ttagccttaa
tcagttatag
tagtcaagca
tgaaatctaa
aaaatgcatt
ataataatca
gcatgtttat
acacctattc
tgctgetgta
taatatggaa
atggtcaata
taacccatcg
cttccaaaag
gctgcaatac
gtgtcctatc
ttcatataat
acccaaaccc
aagggattag
caaagtgaca
ttgcatgtag
gtctatagaa
tgatatgtgg
tacatatttc
tttgtcttaa
tatcagtagc

gaacgcagca



1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401

gaatggaatc
ccactacttg
ttagttccac
aaatttgtgt
tatgacgatt
gaagtatcgt
agaacatact
gctggaaaat
ttcggtatgt
ggagagaagg
attggccgcect
gccgtgattg
ggtgtcacca

gaacaaaacc
cattcacttc
gctaaaattg
gtgtagaaaa
ggcagcaaat
gctatattta
tcaaatgctg
atcatatctt
gcctgatttt
gtgaagccca
ctattgcgtt
caagaagcgce

tttgggagtc

tttgttcacc
attagatatt
gaagtttgaa
gtttgatgtg
taaagtcaca
ttgaagtgct
tttttcecta
cttttaaaag
tctgaaacag
attttcagct
gtatgccact
tggggttgge
aaaaaaaaaa

tcactggtgg
actcctagac
aaaattgaaa
acggaaaagt
gcatttgttt
ccatccttta
attaagcact
ttttcaaggg
cctettggtg
tcaaaagaga
gaggacagat
gagaactaca

aaaaaaaa

gtcaggtagg
ttgaaaaact
cgatgtgatg
tggaatctaa
tttttagttg
gtaacaaagt
tgctttgccec
tagtgctatt
acctgggaac
aactgaaagt
cagatcctgg
agaagctgtg

gcgggcecatt
gtggttgtgt
aaaaagttgg
acatggccta
aagtgttatt
gataactgga
tccaatgaaa
ttttagtaat
actagaagct
tgttgacttg
cattgcagct
cacctgtgat

CloneName:RAP6

Size: 4800 bp

Vector: pBluescript SK (-)

Identifier: OsSPKG

Sequence Specification: OSKgamma mRNA for shaggy-related protein kinase gamm
Protein: Oryza sativa OSKgamma mRNA for shaggy-related protein kinase gamm
Organism:Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

AGAGGAGGAGGCCGCGGCTAGCGAGCGAGCGAGAGAGAGGGGAGAAGAAGAGGTGGG
ACAGCCGGGAGATCCATCCCTGTGGAGAGGAGGGAGGGAGGAAGGAGGCGT TGGAGGAGGAGAGGTTGACCGATAGATCC
ATTGCGGATTTGAGTGTTGATGCANAGCTGATTCCCCATCGNT TAGCTTTTTATAAGANATGGGTTCACTAGGGGTTGCN
CCGTICTGG

328L

GATGTCGGGCTTGCAGGGACTTTGNCAAGGCAGGAGCTGACCCGACGARGAG
CGAAGGCGCTATATCCGGGCTCTTTCTTGCTAGATCTATCGGTTATCCAACTGTCAGATGAARGAAGAAAATGGAGAGAG
BGAGAGAGAGAGAGAGAGTTAATGTGCGACGTGATTACTGAGTCACCGGACTTGGAGATGGATAAAATATGGTGGTCCAA
ATTAAAATGTAAAGTTAGCTATTGTGTARATGARAATGGTTARAAGGATRACATTATATGAAAATTTGTAAGAATTTTTTA
GAATACATAGTATGGATTGTAATTTACTCCTTTTGTTCCAAARAAACGAATGTAGAACTAGTGTGGCACATTCTAGTACA
ACAAATCTGAACATATGCATGTCTAGATTCGTTTTACTAGGATGTGTCACATCCAGTCCTAAGTTGGTTTTTTATGGGALC
GAAGGGAGTACTTTTTTTTTTCTAGCACA

M13F
TTTTTT

TTTTTTTTTTTTTAARATTTTTTATGATTAGTATTTTTATTGT TATTAGATGATARAACATGAATAATATTTTACGTGTG
ACTAATTTATTTTAATTTTTTCATARACTTTTCAAAGACGGACGGTCARRARGTTTTGACATTTATTTTAGGGCAAGCTAA
TATTTTARAAGCTATTTCTTTATATAACTGGNGACCCACGTATCATCAATACTTAGGAAAAAAATTAARAGATTGTGTCG
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ACGACAAATTCCTCATACCACCTGCAACTGCTAACTGTCACTCTACGCACCGCCATCACCGCTCTTTCTCCATGAGCCAC
CATCGTTCCTCCCCTTTGCCTTACATGCACAGCCTTAACCTCTAGTARCCGACAAGTCTTTTTCTCCTCCCCTATCATGA
TGCACACTATTGTTATGGTTGCAATTGAGGTCGGAGATGTCGGGCTTGCAGGGACTTTGGARGGCAGGAGCTGACCCGAC
GAAGAGCGAAGGCGCTATATCCGGGCTCTTTCTTGCTAGATCTATCGGTTATCCAACTGTCAGATGAAAGAAGAAAATGG
AGAGAGAGAGAGAGAGAGAGAGAGTTAATGTGCGACGTGATTACTGAGTCACCGGACTTGGAGATGGATAAATATGGTGG
NCCAAATTAAATGTAAAGTTAGCTATTGTGTAATGAAAATGGTTAAGGATACATTATATGAARTTTGTAGAATTTTTA

CloneName:RAP14

Size: 1550 bp

Vector: pBluescript SK (-)

Identifier: OsRPL18a

Sequence Specification: putative ribosomal protein 1L18a

Protein: putative ribosomal protein L18a [Oryza sativa ]

Organism:Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumailackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

M13F

GTCGACTGGTATTCGATAANCTTGATATCGAATTCGCGGCCGCCAAAAACAGGCTTCATATGGAT
AAGATTCATCTTAAGTTCTGAACTACNACTACACCATACTGGCAGATCTTACAGAACATGGAAGGCGACTTGGATCACAT
AAACRAGTTTGGCCTTGAAGCTTTGAAGGTTGTCTTCAGCTTTCTGGTAGGGGGCCTGACCTTCCTGTACACCAGTGGGA
ACTTGATATCTGACTTGTGGAACTGCTTANTGTTGTCACGCTTGCAGAGTTTAAAGTGGACACNTATCAGTCTTGATGAT
CTGAATGCAAGGGAATCTGACACGGTGGCGGGAANCCATNTCAGTGTACATCTGCTCAACGGCACCATTGAGGGTGG

CloneName:RAP62

Size: 2300bp

Vector: pBluescript SK (-)

Identifier: OsPPFP

Sequence Specification ‘phosphoinositide phosphatase family protein

Protein:phosphoinositide phosphatase family protein [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

Complete Sequencing Date: 2002/09/25

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumailackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214~1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R
ACGGATCCGGG
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GGGCCGGGCCACCGATCCAAACGTARACCGAGCGCGCACACACACACGCCACGCGCCTCGCCGCCGATGGCGACGGATGC
CGCCGACGAGGCGCCGCTGCTCGCCGAGGAGCCCCTCCGCCCCGGCGCCTGCAGCCGCGAGCTCGAGCTGCGGGAGTICC
GCGACCGCTACGTGATCCGCTCGGTCGACGGCGGCGGCGCCTTCGCCGTCTCCCGCTCCAACGGCTCCCTCCGCCCCCTC
TCCGCAGAGGAAGCGGCTGCGGGAAGCGATTGTAGGGTGTCGAAGATTTACGGAGTGGCTGGCGTGATCAGGTTGCTCGC
CGGAAGCTATGTACTTGTCATCACTTCTCARAGGGACGCTGGTTCATATCAGGGATCCCCTGTTTACAATGTGAACTCGA
TGAAATTCTTATGCTGCAACGAGGCTATAAAGCATTTAACTGCACAAGAARAAAGGGATGAGGCATATTTCATGTCTCTC
CTGAARATCGCAGARACTACTCATGGGCTTTATTACTCTTATGACAGGGATTTGACACTGAACTTGCAGAGGGCATCARA
GTTGCCTGCTGGGCGGGTACATAAGCCACTCTGGARACAGGCTGACCCACGTTTCGTTGGGACAARAATTTGCTAGAGGA
GTTATTGAAGCARACTTGATGAATTATCATCC

M13F

NTTTTTTNTTTTTTTTTTTTTTTGGGTCGTGTAAGCTACTCATTTAGAACATACATTTGCAGTT
TTGCATACTATCATCCARGCAGTCAATTACTAATAGGAAGAARATCTGGCGTTACAGATTAACTTCAGTTTACAGGATCAG
AAGGCCAACTGCCGTTCATTACCTATTGAGRAATGATTACCAACCATGTATCCATGGCTCATCACAAGATCTACTGAGAAT
GTGTACTGAARAARAAGGAACTTGGGGCTGCTTAATTTGAGGTGTTAGTCTACAGGGCAAGTTGGCTCTTATAGATGTAC
TACTTGCTGAGGTTCTTTTTTCCGTTGAGTTCTGAGAAGGATTACAAATTTAGGGGTGGGGGTGGTTCATGTTAGTGTCA
TTGGTATARACAAAGAATTATATGAGACCACACAARCGAGGCTTAGAGCARARCTGCTTCCCATTTGCTTTCACCAAGGC
TACCACTCCAGCCGTCAAACCCGCACAGATRATGGAGGTGATGAAGTGTTGTGCATTCCGTCCAACTTGACTAAGAGTGA
ATGTGGTGGCAGTAATCCCACCAACTATGATTGCTGAAGCCACAGGGAAGATACGTTGCAGATTCAAATCCACCATTTTG
AARAGGAGAAGAGATGCCTTTGCTGACTGTATAGTACCCGCTGATAAGGTCTAGAGCATCTTGTCTCACTCCGTCATGAA
AATTAT

CloneName:RAP67

Size: 1000 bp

Vector: pBluescript SK (-)

Identifier: OsRSC

Sequence Specification: putative component of a tRNA splicing complex

Protein:putative component of a tRNA splicing complex [Oryza satival

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

GATCATCGCTCATCATCACRATCATCAACAGCTCAGTTCATCCGTGCCGT
GTTAATTTAGCTAGCTAGCAATCGAGCTCAGTTTTCCTAATTAATTGCTAGCTCGATTTGCTCGGTGATCTCTTCAATTC
GCCGGAGCTTGGAATCAATCGAGAGATTAGAGTGTACGNGAGAGCTAGCGGGAGATCGTCGGCGGCGATGGTGAACACGG
CGGCGGNGGCGGCGGNGARGGGCAGCAGGGGCAGCGGGCTGCCGCTGGCGTCGCTGAACCACATCAGCATCGTGTGCAGG
TCGTTGCAGGAGTCGCTCCCCTTCTACACCGACGTGCTCGGCTTCTTCCCCGATCCGTCGCCCCGGATCCTTCGACTTCG
ACGGCGCATGGCTGTTTAATTATGGGAATTGGTATCCATCTGCT TCAGNGCTGAAGANCCTGACAGCCTGCCAGGGARAR
CAGAGATCCAATC

2210

ATCGTGTGCAGGTCGTTGCAGGAGTCGCTCACCTTCTACACCGACGTGCTCGGCTTCTTCCCCGTCCGTCGCCCCG
GATCCTTCGACTTCGACGGCGCATGGCTGTTTAARTTATGGGATTGGTATCCATCTGCTTCAGGCTGAAGATCCTGACAGC
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CTGCCAGGGAARACAGAGATCAATCCTARAGATAATCACATCTCCTTCCAGTGTGAGAGCATGGTGGCAGTGGAGCGGCG
GCTGAAGGAGCTAGGCATCCCTTACATACAACGATGTGTGGAGGAAGGTGGCATCTATGTGGACCARATCTTCTTCCACG
ATCCCGATGGCTTCATGATCGAGATCTGCAACTGCGACAACCTCCCCGTCGTCCCCCTCGGCGCCGACCAGCCGCTCGTC
ATGGCCGCCTGCCAAGAAGGGCCGCC

M13F

TTTTTTTTTTTTTITTTTTTCTGCTTAATTTATTCTTTACTTATAACAAAGGGGATTACAT
TGCCCAACACCATAGTACTCATGTACARACTCCCAGTGAGCCCAATCGCATARCCTGACARCTGATCTAGCARACCACAA
CCGTTCATTGCATTTAGCGATGARAGAGAGCTGACCACTAACCCACATACATGCTATTTAAGTGGACCARCCCACCARCC
ACGTACTCCATCCTTGCTATARAAAACARACCTAGAATCAGATATGACATATTATAGTACTGTGAATCTGGACATATATA
TGTCTAGATTCGTAGTATGAAGGTGTGTCACATCCGATCCTAGATTGGTTTTTTTACGAGAGAAGGGAGTAGTARATAAC
CTATTTTGGTGAGTTTGTACATCAGCCTACTTGCATCCCTAATTGCATTGCAGCCACACAAGCATGTACACRATCTCTCC
TGCCTTTAGGCGCACGAAGATGTGT

CloneName:RAP71

Size: 1400 bp

Vector: pBluescript SK (-)

Identifier: OsLGLP

Sequence Specification: lactoylglutathione lyase family protein / glyoxalase I family

protein

Protein: lactoylglutathione lyase family protein / glyoxalase I family protein
[ Arabidopsisthaliana]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

CloneName:RAP72

Size: 1400bp

Vector: pBluescript SK (-)

Identifier: OsGB200

Sequence Specification: putative gibberelin 20-oxidase

Protein:putative gibberelin 20-oxidase [Oryza satival

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumailac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea
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M13R

GAGGCGTGCGAGAGGCACGGCTTCTTCCT
GGTGGTTAACCACGGCATCGAGGCGGCGCTGCTGGAGGAGGCGCACCGGTGCATGGACGCCTTCTTCACGCTGCCGCTGG
GGGAGRAGCAGCGGGCGCAGCGGCGCGCGGEGGGAGAGCTGCGGCTACGCCAGCAGCTTCACGGGGCGCTTCGCGTCCARG
CTGCCGTGGAAGGAGACGCTGTCGTTCCGGTACTCATCGGCTGGAGATGAAGAGGGCGAGGAGGGCGTGGGTGAGTACCT
GGTGCGGAAGCTCGGGGCGGAGCACGGGCGGCGGCTGGGCGAGGTGTACTCGCGCTACTGCCACGAGATGAGCCGCCTGT
CGCTGGAGCTGATGGAGGTGCTCGGGGAGAGCCTGGGCATCGTCGGAGACCGGCGCCACTACTTCCGGCGATTCTTCCAG
CGCAACGACTCCATCATGCGCCTCAACTACTACCCGGCGTGCCAGAGGCCACTCGACACGCTGGGCACCGGTCCGCACTG
CGACCCCACCTCGCTCACCATCCTCCACCAGGACCACGTCGGCGGCCTGGANGTGTGGGCCGGARGGGGC

T7

TTTTTTTTTTTTTTTTTTAGAAGARATCAATATATTT TCNACATATGTATTACATCTA
TATATAATATAATATCGTACGACCRACAATAGTCGACATGCATGTATATATAGATCATAGATGGGTACGTGCAAACCARA
TGATATATGGAATTAAAACAGGCCGGCCGGGATAGATTAGATAGATAGATCTAATTAAGCAAAGCATGCATGTAGGAGTA
GCTAGGAACTGAAATAATCGCCAGATATATATCTAAGCCGGAACTAGTAATTAATTAATTAATTAATGGATGATCGATCG
ATGCTAATGGTATAGTAGTGTAAGATGGATGGATGGATGGATAATAGGAGTATATAGCTAGGACTAGGAGCTAGGAGTAT
ATTGTTGGTTGCAGGTGACGATGATGATTAAGCCAGTCGGAGAAGGCCTGAAGCGTGCGCATGTCGGCCCTGTAGTGGCG
CTGCGTGAAGTCCAGCAGCGCCCGCCACGTGAAGTCCGGGTACACCCTCGGGTGGTGGTCGTCGACCAGCTCCTCCGGCG
GGCGCACCACCGTGTCCATCTCCGGGCAGAGGAAGAAGGCCAGCGAGCGGCGAGGCGCCGTGCTGTTGACGACCGCCCGG
TGCAGGCAGCTGCGGTACCTGGCGTTGGAGAGCGCCATGAAGGTGTCGCCGACGTTGACGAC

CloneName:RAP75

Size: 2000 bp

Vector: pBluescript SK (-)

Identifier: OsAFRH

Sequence Specification: putative ATP-dependent RNA helicase

Protein:putative ATP-dependent RNA helicase [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yvumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

AGGATGTTGACATTTATAAGGAATATGGAAATTACAGCGTTGCAACTAGGCAATCCC
TTGAAGCTTGGTCGGCTACCGAACTARATTTGAGCCTTGTTGAAGGTACAATTGAGTACATCTGTCGTCATGAAGGAGAA
GGTGCAATCCTTGTGTTCCTTACTGGTTGGGATGAAATTTCGARACTTTTGGATAAGATTARAGGGGAATAATCTCCTTGG
ARATTCCAATAGATTCCTGGTTATTCCACTCCATGGTTCTATGCCCACTGTCAATCAGCGTGAAATTTTTGATAGACCAC
CAGCCAATATGAGGAARATTGTTTTGGCAACAARATATTGCAGAAAGCAGTATTACAATAGATGATGTTGTCTATGTAATT
GATTGTGGCARAACAAAGGAAACAAGTTATGATGCCTTARATAAGCTTGCATGCCTTCTACCATCATGGATATCAAAAGC
TTCTGCCCATCAGAGGCGAGGTCGTGCAGGACGTGTTCAGCCTGGTGCTTGCTATANGCCTGTATCCTAAAGTCATTTAT
GATGCGATGCCACAGTTTCAGTTACCTGAAATTCT TAGGACTCCTTTGCAAGAGCTCTGTCTTACTATCARAGCTTACAG
CTTGGAACTGTANCCTCTTTCTAACCAANGGACTGC

M13F
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TTTTTTTTTTTT

TTTTTTTTAAAAAGCAACTTGCTCCCGGAAAATCACARAARATAAGGGGTCAACTCTAACAAGCARACGAAATTGAAGGG
AGTATACAAARAGCACTCCCTGGTATAGCTGTTATTTTAGTTCTARRACTGCTATATGGAACCGGTATAGATAGCATCTAG
TGGTGAACGTTTTGGCTGTGCAGCAGTTCTACTGCTGCCGCCACAARCGCCTTTTCCTTCAGAAARATATGTCAAGTGCAGG
CTCCTCGATCTTCCTCTGGAGGAGTTTGTCCAATTCACCTCTTAATCTCTGGATCAACTCTATGATACGCCTTGGTGCAG
AGBAATGAAGATACCCCCCAAGCATCTCAATGCCTTCTCCAGTTTTGCTCTCACTGAGAGAACCACCAAAGAGGAGRAGA
GCATAGTCGGAARATGTTTGTGGAATCCCTGACATAGATGCTAGCAGTTTTAACCTTCTCGCTATARAACCAGATARGGCAA
TGGGAATTGGTGAATTCCCGCATTGACTGATGATGGATGGATATCCACTTTGCCAACATCTTTGGTGTAAARTGCTGTCC

TCTTGCCTCGTCTTTTGCACTGAACGACATTTGGGTAAAGCCCAGCACATAGGACAGCACATACCATCTCCAGATCCTTT
CCATARNA

CloneName:RAPS81

Size: 2200 bp

Vector: pBluescript SK (-)

Identifier: OsARGP

Sequence Specification: uxin-regulated GH3 protein,

Protein:uxin-regulated GH3 protein, putativel Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang—-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

GTACCT
CCGCCGCTTCCTNGGCGGCGCCGCCGGCGACGACGACGACGTGCGAGACGCATTCAAGAGGCGCGTCCCCGTGTCCGGCT
ACGAGGATGTCARGCCGTACGTCGACCGCGTCGCGTCCGGCGGCGAGCCCTCCTCTGCCCTCCTCTGCTCCGACCCCATC
ACCTGCCTCAGCAGGAGCTCCGGCACGTCCGGCGGGCAGCAGARAGCTGTTGCCGTCCACCGCGGAGGAGCTCGACAGGAA
GGTATTCTTCTATGCTGTCCAGGCGCTCGTGAGGAACATGAGCTTGCACACCGATCATGGTGAAGACGACNACNGCGGTG
GTGGCGAGGGAATGTACCTCATGTTCGCCTTCCACGGTGACCGGACATTGTCTGGCCTGCACATCCAGTCTGCTCTAACT
ACCTACTACCACANCAGACAGT

T7

NTTTTTTTTTTTTTTTTTTTTTGAGGTTGGAAACTTGGACTTGAGAACACAGTCAAT
CAGTARATTCGGAGGTAACTTATARACCTCGGAGCARGGGTTGTGTCTACAGTTACGCCCARAGGCTATGTGGARGGAGC
AGTACAGAAGTTCTTTCTGAATTTACAAGAAAACACGARATGATACTCCTGAGACCARATTCCAGACTGAAAAAGGACGT
GCCAAGATGGAGATGAGTGGATCATCCTTCTCCAGTGCACGAATTGCAATGCTGCGCCACTTATTCGTGATCAGGACTGA
ACTTTTCATAAGGAACATGCCCTCTCCTGTCACCGAGACGCCAACCGAACAGGCAGTACAATTATTATCTCCTCTCARAT
TCGGCTGAACGACAGCTGGGAGTTGCTTGGCTGAAARACCTTCCTACAACCCTTTCCTCCARATACCATCATCGCCTCTTT
CGACCGRATGGCTGTCGGAGTTTTGTATTGACTCGCTGATGTCCCTCTAGACACAAAGAAGTCCATCAGAGCATCARAACG
CACCATGGCTAAGAATCCTTATCTCGAGCGCACTGATTGAGCCACGGTGCCTAATTTTGCGGTACATTTCATCGAAGTGG
TCTTCCACTGCCAAGCAACACTTCTCCATGGCAGTTTGGTCGATGTCAATGGCAACATTGCTATCACAGGTATTGGTCAG
CTCCCAGAAAAGGATATAGTGGCCAGGCAAAGNGGATATGTCTGCATATGCAGNGCNTACCACAAGCATGT

CloneName:RAPS83

- 196 -



Size: 1600 bp

Vector: pBluescript SK (-)

Identifier: OsNTR

Sequence Specification: nucleotide translocator

Protein:nucleotide translocator

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Sco Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

GTGCAGGTTGTTTTCTGAAGATGGCTGAC
GATTTGGGCCCTCCCACTGTGCTCCAGAAGATACATGGGCAGTCCATGATGTTCAGCAAGATCTCACCTTATTCTTTGAT
GAAGAATCCCGCACTCTACAATGCCAACACTTCTTACAGTGTGCCTCTGRAAGTCATACAATGGGATGGATGGGAACRATG
GGTTCTCATCTGTCACATCTGTATCCCCAGTCTTTGCTTCTGCCCCARAGGAGAAAGGTCTTTCTGGGTTTATGATTGAC
TTCATGATGGGTGGAGTTTCAGCTGCTGTCTCCAAGACTGCTGCTGCTCCCATTGAGCGAATCAAGCTTCTCATTCAARA
CCAGGATGARATGATCAAGAGTGGTAGGCTCTCTCACCCATACAAAGGTATTGCGGACTGCTTTGGCCGCACAATTAAGG
ATGAAGGTGTGATTGCACTGTGGAGAGGGAACACTGCTAATGTCATCCGTTACTTTCCTACCCAGGCCTTGAACTTTGCC
TTCAAAGACCATTTCAAGCGCATGTTCAACTTTAAAAAGGACAAGGATGGTTACTGGAAGTGGTTTGCTGGARACCTGGC
TTCTGGANGAGCTGCTGGGGCTGCTCTCCCTCTTTGGGAATCTCTGGATATGCTCGACTCGTCTGGCTATGATGCAAGCT
GCARAA

M13F

TTTTTTTTTTTTTTTT
TTTTTGCATGNTTTCAACTAGGAARACTCGTCTTGCTCGATCCCCCAACAARAAAGGCATARGCATCTGCCACCGATTTA
CACACTCAGAAACCTCACCTGACGCCTAATAACATGTARACGGNGTCCATACGTTAAATTTATTTARACGCAACAGCATC
CGAAAGCACCTAATATGTCCATAGTTCCCCACTGCTTATCATCATCATCTAGTCTTAGCCACCACCAGAACCGTACTTCT
TACCAAAGACGACCACCTGCAGCTTGTCATATCCAGCAAGCACACCAGCACCAGCAACAGCACGCAGAATGTTAGCACCA
GCGCCCTTGRAGAGTGACTTCGCACCCTCCTTCGCAACAATCTGCTTGAACGCATCCARGGAGCTGTTGTACTTGACAGC
CTCACCAGATGTCATCATCATCCGACGACGAACAGTGTCGATTGGGTATGAAGCAAGGCCAGCACCAATGGTAATGCCCC
AACCAAGTAAGAAGCTGGCAAGGAAGTTATCCTGAAGGTTGCCAACAAGAACGACTGGCTTGAGAGAATCATACATTCCA
AAGTACAGCCCACGATAGACAATGATACCAACACAGGAGATGTTGAATCCACGGNACAGACCAGCAATACCATCAGACGC
ANGGGTCTTGCGGGAAACATCARCAAGTCCATTGAATTGCCTC

CloneName:RAP85

Size: 2100 bp

Vector: pBluescript SK (-)

Identifier: OsCPN

Sequence Specification: chaperonin
Protein:chaperonin [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)
CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang
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Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@vyumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

M13R

CACCTCAGATCTCCATCTCCCCGCCACCA
AATCCCCCCGARACCGCGAGCTCCTCGCCATGGCGTCCATGATGCAACCGCAGATCATCCTGCTGAAGGAGGGGACGGAC
ACGTCGCAGGGGCGCGCGCAGGTGGTGAGCAACATCARCGCGTGCACGGTGGTGGCGGACACGGTGCGCACCACGCTGGE
GCCACGCGGCATGGACAAGCTCATCCACGACGACAAGGGCGGCACCACCATCTCCARCGACGGCGCCACCATCATGCGCC
TCCTCGACATCATCCACCCCGCCGCCARGATCCTCGTCGACATCGCCAAGTCCCAGGACTCCGAGGTTGGTGATGGAACT
ACCACAGTGGTGCTTCTTGCTGCTGAGTTCCTGAAAGAAGCAAAACCTTACATTGAGGACGGAGTACATCCGCATAGTCT
ARTTCGCAGTTATAGGACTGCTGGCCATTTGGCAATTGARAAGGTCAAAGACTTGGCCACTAGCATTGAAGGGARRAGCC
TTGAGGAAAAGAAGGAATTGCTAGCCAAGTGTGCTGCARCAACACTCTCATCARAGTTGATAGGTGGCGAGARANAATTT
TTTGCATCTATGG

T7

TTTTTTNTTTTTTTTTTTTTTTTTTTTTTTTTTTTTANCAGGNAACCATCACAA
AAATATTTGCCATGTTTTCACGAATCTGACAAGCACAATTGGARATACATCGAGCAGGGCATGCATGTAGCGTCACGAAA
AACTTCGATAAAGAGCANACTGCAAATAACCTACTCCTAAATTTAAACCACACGAGCGACGAAGCTAAACAAACGNGGNG
TANATTGATTACCGCCTCCTCATGCCCCTTCCACCACGGCCCCGCATCGCTCCTCCGCCACGGNCAGCCATCGCGCTAGE
AGCCGCATCACCTTGCGCACTTTCANACTTGGGATTTTTARACTGTCTCATCCACGCTGANARTAAGGNARGCAGCTTCAG
TTGCAGCATTTATAGCATTGATCTTCACAACAGCAGGTTCCCAGACAAAGTTAGCARAGGAATCAGCAATTCCNCCAGNG
TTGATGTCCACACCAARATTAGCACCTTCNCCANATGCATGTTTCTGTCGGAGCTTATTGAGTACATCAGTTGCATCAAA
TCCAGCATTGTCACARAGTTGTCTTGGAATAACCTCGAGGGCTTTAGCARATGAGTTTACGAAGAATTGAGACTTCCCAG
CTATGGTACGTGCATGCTGTCTGAGGGACTTGCTTATTTCCATATCAATAGCACCACCACCAGGTACAACTGGTGAGTTC
TTAAGAGCTCTTCTAACAATCATGATGGCATCGGGGGAGGCTCCTTTCTGCTTCCTCGATGAACTGATC

CloneName:RAP86

Size: 1300 bp

Vector: pBluescript SK (-)

Identifier: OsPGPAP

Sequence Specification:

Protein:region of the predicted gene picA protein [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

AACAAGCTCAAGTACACGCGTGGGTACCT
GATCGAGGTGATGCACTCGGACACGGTGGTGATATCGAACGTGACGCTGGTGAACTCGCCGGCGTGGAACATCCACCCGG
TGTACAGCAGCAACATCGTGGTGCAGGGGGTGACGATCCTGGCACCGACGCACTCGCCCAACACCGACGGCATCAACCCG
GACTCGTGCTCCCACGTCCGCATCGAGGACTGCTACATCGTGTCCGGCGACGACTGCGTGGCGATCAAGTCCGGGTGGGA
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CGAGTACGGGATCGCGTACGGGATGCCCANCCAGCACATCGTGGTGCGGANGCTGACNTGCGTGTC

T7

TTTTTTTTTTTTTTTTTTTTTGACGACTAATTTCTCATTTGTATTTCACGAACTGAAG
TTTAAGTTACATAATTGCAGAGCAAGGAGAGGCAGCACTGACATGACGCAGAGCGAGCGCTGTGAAGCAGCACAGTCAGA
AAGGTCACTCTGGGTTATTGTTTTTGTTTCAGAAGACCGCACGCAGAGGCTAGTGTTGTAGTAGTAACGACGGTCACAGC
TACAGCTACAGCGCTGCAGGCTGCAGCCAGATCAGCTAGATGGAGGCCGGGACGGAGTAGGCGCACTGCTGCATGACGAG
CTGGTCGATGGGCAGCGTGTCCGTGGGGAACGGGCNGGCGCCATCGTGNGCCCCCTGCANCGGCTGGCACGGCCCGGL

CloneName:RAP87

Size: 700 bp

Vector: pBluescript SK (-)

Identifier: OsYLP

Sequence Specification: putative YLP

Protein:putative YLP [Oryza sativa ]

Organism’ Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang—-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13F

TTTTTTTTITTTTTTTA
CACAGCAATGGAACGTTTGACCGTCCTTTATTATTATTATTATACCTCTGAGCARACAAGCGTGCGAATAGTTGGTGCTC
GGCGATARTAATGAACAAATAGGTAGTGTTTTACATAGCGGATGAATACTTTAAACRATCAATTTGGCACAAACAGGTGA
AATTCCTTGCAGCTGCAGGTTCGARCCTGCAGCTAATTACATGGAAGCAGCTATACCGCAGCTGAAATTACATGCACAGA
TTATGCCGTCACCTGACCAARAAANAAGCTTCCGGATCTCCGGTAATTTCTTGCGGAAGACAACTTCCAGCCTGGCATCAR
GIGTGTTCTCACACACAATCTTTCCATCTCGAGAAGCCAGCACAACACCTCCAGAGCAARACCTCTCATGGGAATCATGA
GAGCTTGGAGARGGCGGTAGGTACACATCGTGGTCAACAAGTATCTCTGGGTGATGAACTTCTGCTTTTGACGCATATTC
ATTCTTTGCTGAATGCAGTACAGATTCCACATGATGATGGTCTTCTTTGCGGCAACGGAGAAGTACCGCTGGCTCTTTCA
ACCGAAGCARACCCTGAACGACGAGTTCTTTCAAAAGGNTCTTGTATTCATGG

CloneName:RAP88

Size: 1900 bp

Vector: pBluescript SK (-)

Identifier: OsCAP

Sequence Specification: putative clathrin—associated protein
Protein:putative clathrin-associated protein [Oryza sativa ]
Organism: Oryza Sativa L. (Japonica cultivar group)
CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang—Gu Kang, Hak Sco Suh
kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498
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Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeonghook, 712-749, Korea

M13R

GCGATAGGCGGGTAGATCCAGATCCGGCGG
GGCGGGATCATATACACCCCGCGCCGATGGCGGGCGCGGTGTCGGCGCTGTTCCTTCTGGACATCARGGGCCGCGTCCTC
GTCTGGCGCGACTACCGCGGCGACGTCTCCGCCCTCCAGGCTGAGCGCTTCTTCACCAAGCTCCTCGACARGGAGGGCGA
CTCGGAGGCGCACTCGCCGGTGGTCTACGACGATGCCGGGGTCACCTACATGTTCATCCAGCACARCARCGTGTTCCTAC
TAACCGCCTCCCGCCAGAACTGCAACGCCGCCAGCATCCTCCTCTTCCTCCACCGCGTCGTTGATGTGTTCAAGCACTAT
TTCGAAGAGTTGGAGGAAGAGTCGCTGAGGGATAACTTTGTCGTTGTGTATGAGTTGCTTGATGAAATGATGGATTTTGG
GTACCCACAATACACGGAGGCGAAAATCTTAAGTGAATTCATTAAGACGGATGCGTACAGGATGGAGGTATCACAGAGGC
CACCTATGGCAGTGACAARATGCCGTGTCATGGCGGAGTGAGGGTATTCGGTACAGAAAGAATGAAGTGTTCTTGGATGTT
GTGGAGAGTGTTAACATTCTTGT TAACAGCAATGGGCAGATTGTGAGATCANATGTTGTTGGGGCACTGAA

CloneName:RAP89

Size: 2500 bp

Vector: pBluescript SK (-)

Identifier: OsNRT1-5

Sequence Specification: putative nitrate transporter NRT1-5

Protein:putative nitrate transporter NRT1-5 [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214~1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13

CTGTCTCCTCCCCCGCGTCGGTCGCTTCGC
TTCTACTGGAGGAGAGCAGAGGTGGTGGCTTGGTGAGAGAGGATGCGCGGCGGCGGCEGCGGCGGCGGCGECEELGGLGAG
GAGGCCGGCCAGAAGCTGAAGAGCATGGACGTCGACAAGCTGGAGAARCGGCGGCGACAAGCCCGCCCTCAAGTACCACGG
CTGGAGGGCCATGCCCTTCATCATAGGGAACGAGACGTTCGAGRAAGCTGGGGACGCTGGGGACGTCGGCGAACCTGCTGG
TGTACCTGACGCAGGTGTTCCACATGCGGAGCGTGGACGCGGCGACGCTGCTCAACGGCCTCAACGGCACCACCAGCCTC
GCCCCCATCATCGGCGCCTTCCTCTCCGACGCCTACCTCGGCCGCTACCTCGCCCTCGCCATCGCCTCCGTCGCCTCCCT
CATCGGCATGTTCTTGCTGACGATGACGGCCGCCGCGGACGGGCTGCACCCGGCGGAGTGCGGGGTGGGGGANACGTGCT
CNAAGGCGACGTCGGGGCAGTTCGCG

T7

NTTTTTTITTTTTTTTTTTTT TTACTAGGATTGAAGATTCATTTATCTTTGAATTTTAA

CCACTTACAAGAAACCAACCCTTTTGTTTCTTITCCTTCTCTTTCCTCACCCACTTAATCCTATAGATTTTATAATTCAAG
ACACCACAGATACAAAAARTACAAGAGAGAAATGATGAGGCAGAARAAAARAACCCAGCTAAAAGCACTCCACCAATTAAT
TATCTGCCATTGACATAATTAATTAACCACCCAAACGAACAAACTTCACTTCACTTGCATCTCAGTTGGCGGCTGCCLCC
TTGAACCTGTACCACT TGGCGCAGATCATGAAGTANATGATGTTGAAGATGCCGATGCCGGCGATCATCCAGTANAAGAG
GTCGAGCCTCCCCTTGTTGAGGTCCTGCGCCAGCCAGTTGCTCCCGGCGCCGGTGGTCCGGTGCACGATGGTGACGAGGA
ACCCACTGAGGTAGTTCCCCAGCGCCAGGTTGCAGAAGGCGAGCGCGCCGGCCACGCTCCGCATGTGCTCCGGGATCTCC
TTGTAGTAGAACTCGATCTGGCTGATGAGGTTGAACGCCTCCGAGAGCCCCAGCACCATGAGCTGCGGCACCATCCACAG
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GCTGGACATGGCCGAGATGGCGCCCCCGGGGGATGGTCGTCCCCAGCGTCGGCTGCGTCAGCGCGATGTGCCGCCTC

CloneName:RAP90

Size: 1000 bp

Vector: pBluescript SK (-)

Identifier: OsORD

Sequence Specification: putative oxidoreductase

Protein:putative oxidoreductase [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Sco Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

T3

GCTGCATCCGCAT
GGTGAACAACATCTACCTCARCTTCGACGCCCTCCACGGCGACAAGGACCACGGCGGCGTCCGCGACGGCACCACCGTCG
CGCTCTGGAAGTGGTGCGAGGGCGACAACCAGCGCTGGAAGATCGTCCCCTGGTARAATGCGGTGTGCTGGAGCTGCATTG
GTCGTCGCCGTGATCTGTGGAGTTGGGAGAGTTTGCGCCCGTGGCCTGCTGCCCTCTGCCTTTGTTGCTAGAATARAAGT
CGTGTGCGATGATCAGTGGTGATGGTCTTGTGTCTGTGTCCGTGTGTAATGCTTTTAGTCGTTTTCTCGAGTCCTGCTTT
TGTGACAARATGGGGGTGAGAGGAGAGGTGTCGTTTCCGTGARCTATCTCGAAGGCGTTTGGCCTTGCAGCTTGTTCTTC
AGATGTTCGGAGTTTCAGACCTTTTGATGAGTACCCTGCTTTATCATT TATCAGCCATGTGTCTAGTTCGATCAATATGC
ATCCTTTGAAGTGGCAAARAA

2240

CGTGAACTATCTCGAAGGCGTTTGGCCTTGCAGCTTGT
TCTTCAGATGTTCGGAGTTTCAGACCTTTTGATGAGTACCCTGCTTTATCATTTATCAGCCATGTGTCTAGTTCGATCARA
TATGCATCCTTTGAAGTGGCAAAAAAAAAAAANAAAAAAARAAAAARRAARARAACTCGAAGCAGGGGTACCCGCCGCAGCA
GGGNTACCCGCCGCCGTACGCGCAGCCACCGCCGCCGCAGCAGCAGCAGCACCNCNGGNGNGGGCCTTCCTTCATGGAGG
GATGCTTGGCTGCACTTTGCTGCTGCTGCCTGTTGARGGCTTGCTTCTGATCAA

T7

TTTTTTTTTCNTTTTTTTTCTGAAAAARRAGATGTCTCNNCNTGAGGCTCGATTTGTAG
TCACTAACACGGGGAGAGTGAGATATTACAGTAAACTAGATARACTAATCCATCARATACAATGATTTCGTTAAGGGGGT
ATACACTTATCTGGTGAACAGGCAATACACACATAATTGTACGCTGTGATGGTAGAARAATTCTACTAATCTTATCAARG
AARGTAACCARACACGACATGCCAATCCCAARCAATTCCATATATTTCTTTTCAARAGGAACAATAATTCCACATCAATCCCA
GGGTTTGTGTCCGATCGAGACTGCTTGGTCACACGGACAGACTTGATCAGAAGCAAGCCTCCARCAGGCAGCAGCAGCAA
AGTGCAGCCAAGCATCCCTCCATGAAGGAAGGCCCGCTGCTGTGGTGCTGCTGCTGCTGCGGCGGCGGTGGCTGCGCGTA
CGGCGGCGGGTAGCCCTGCTGCGGCGGGTACCCCTGCTTCGA

CloneName:RAP92

Size: 900 bp

Vector: pBluescript SK (-)
Identifier: OsSREBF
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Sequence Specification: tuber-specific and sucrose-responsive element binding

Protein:tuber-specific and sucrose-responsive element binding factor[Solanum tuberosum]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang—-Gu Kang

Authors: Sang~-Gu Kang, Hak Soo Suh

kangsg@yumailac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

T3
GAGGTCGGGGAAG
TCGTGCCGGCTGCGGTGGTGCARCCAGCTCAGCCCCGGGGTGCACCGCCGCCCCTTCACCCCCGACGAGGACGCGCTCAT

CGTCGCCGCCCACGCCAAGTACGGCAARCAAGTGGGCCACCATCGCGCGCCTCCTCGACGGCCGCACCGACAACTCCGTCA
ARDA

T7

TTTTTTTTTTTTTTTTTTTGAGTAACARAAGGATGGARNTGGAGTAATTGATGAACTAAC
CAACAGCAACAAGTTTGTTTTGAGTTGGAAATGGAAAAGGCTTTGCAATGTARATGCAATGCAACAACTACAAGAAGATG
BAATCAAGATTAGAGATCTATGATCGGTTGATCAATCAATCCTGACCGTTGGATGGGCGGCCGTCGGGCCCTITTCCGGCCG
ACGCCGCCGGCGTTGCCCGTCTGTGCCGCCATCGCCGCGGAGGATGCCACCAGCGAGTACACCACGCTCACCTGCCGCTG
CACCTCCTCGGTGATCATCTGCCGCATCATCGCCATCAGCCACGGGTCCTGCTCCATCCTCGCCTTCTCCCTCGCCACGE
CCTCCTCCTCCGCGCGCGCCGCCGACGACCCGCCGACCACGGTGGAGGCTGAGATGGCGGCGGCGGCGGCGCCCGGLGEG
CTGAGCGACAGCGACGTAGGCGGGTCGGGCGGCGGAGCCCGGTGCTCCACGCCGGTGGGCGGCGCCACGCACAGCCTCTT
GGCCGGGGGCGGCGGCGGCGGAAGCACAGGGACACCAGCGACGACCGCCGCCGGNGACNACTGCNCAGGGA

CloneName:RAP93

Size: 1800 bp

Vector: pBluescript SK (-)

Identifier: OsGPR

Sequence Specification: glutelin precursor

Protein:glutelin precursor [Oryza satival

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

T3

TAGCCATGGCAACT
ATTGCATTCTCTCGATTTTCTATATGCTTTTGTGTCCTTCTCCTTTGCCATGGTTCTATGGCTCNNATATTTAGTCTAGG
CATAAATCCATGGCAARATCCTCGACAAGGGGGTTCTAGGGAGTGTAGGTTTGATAGGCTCCAAGCGTTTGAGCCGCTTA
GGARAGTGAGGCATGAAGCTGGGGTTACAGAGTACT TTGATGAGAAGAATGAGCAGTTCCAGTGCACCGGTACATTAGTA
ATTCGTCGCATTATTGAGCCTCAGGGCCTTCTTTTACCTCGATACTCCAACACTCCTGGCCTAGTATATATCATCCAAGG
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GACTGGTGTACTGGGATTGACCTTTCCTGGTTGCCCAGCARCTTACCARAAGCRATTTAGGCATTTTGGTCTTGAAGGAG

GAAGCCARAGGCAAGGAAAAAAATTAAGAGATGARAACCAAAAGATCCACCAATTTAGGCAAGGAGATGTTGTTGCACTT
CCTTCTGGTATAACAC

T7

TTTTTTTTTTTTTTTTTTTARATGAAGGCAATTCTTTTTTTATTTAACTTACACATACGACAA

AATACAAAACTCCACAAAGCTTTATGCATGTGGCTTTATTTTTTAGTATATAATGCCTTGGGTTTAAATCACCTCTTGAG
TCTCACTTTCGTTTGGATTTGAGTACTCTTGGTGGATTTTTTGTTGTTGATATCTAGGAGTGAAAGCACCAATCTCTTCT
CCCCTATTATTCTTCAAGCTACGAGCTTCCTGCCTTGAGATGCGATATGCATTAGCTATCACATCCACAGGCATTGCACG
GAGBACTGAGTTCTTCCCCGCGATGTGGTTTACCATGGCATTTGGGTTTGTCTTARACGCGATAAATTGAAATCCTITCAA
GCTCTGCTTTCTTCATAACCACATAATTTTGTGGTATAATTAGTAATTGCCCTGGACGAAGAACACCATTAAATACAGCC
TTTCCATGGTTGCTAACAACCTGAACTCGAGCACGCCCTTGARTTGTATACACCAAACTGTGAGCATTARTATTCCAGAR
TGGTGAGAGARATAGCATTCTGGTATAGATTTACTCTTGTAGCACTCATTTGGACAAGGT TARAAAATGGAGAACTTCTGGC
TATTGAGATTTGTAATCCTTCCAGCACGAGGGTTGNNAGTATCANCATGATTAGGGTTTCTATGTTTACCTTGCCCAATT

CloneName:RAP98

Size: 1400 bp

Vector: pBluescript SK (-)

Identifier: OsACPPS

Sequence Specification: ATP-dependent Clp protease proteolytic subunit

Protein: ATP-dependent Clp protease proteolytic subunit[Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712~749, Korea

M13R

CTCGAGCTCGCACGGCTGCCGCCGCCGAG
CTCCGCCCGCCGCCATGGCGTCCGCCTCCCTGTCGCTCCGCCTCCCCACGCCCTCCACTGCACCTTCCTCCGGGGCCTCC
TCCTCGTTCCTCTCCCTGCCTCCGACCTTGCTCCGCCAGGCGCGGGGTGGCGCGGCGGCGTCCTCCGCGCTGGTGGCGCE
GGCGGCGTCGGGGGGGAGCCCGAACCCGCTCTTCAACCCGAGGGCCGACCCGTTCCTGTCCACCCTCGCCGCCGCLTCGL
CGGAGGAGCTCCAGGCTGCGGCGGCAGGTGGCGGGCGCCGCGGCGACGACCACCTGCCGTTCCTCGAGATCTTCCAGAAL
GCCAAGCTCATGGCCTCGCCCGCGCAGGTGGARCGATCTAGCAGTTCTTAGAGCCAGCACAGGCCTAGAAGGCCTCCCLC
TGACTTGCCATCATTGCTTCTTCATGGCCGAATTGTTTACATTGGCATGCCGTTGGTGCCAGCAGTTACAGAGCTTGTCG
TTGCGCAATTNAATA

T7

TTTTTTTTTCCTTTTTTTTTTGGAGGGAGTAGAGCCTNCNCAGATTGCAACTGTTATTA

TTATAAGCCGAAGCTGTAGGTGCACTGGGTGATGGGTCARCACCAGAGAATCAAGCATRAAGAARCTGAACATGTGGATG
ATCGAGAATTACAGCAGCCACAGTATCCCAGAAGTCCATAACATCAGGATATAACGACCAATGTTATCTCTCGGACACCA
TCCTGTTCGTGCTGATAATGTTTGGACCTCAGTTGATACCGCGTCAAGGNTTACTAACAAATGTGTARAACTACCAAACTA
TATACCAGCAATGTCTACCARAATCTGACGTGGAAATGATGCGAGGAATATCAATTGCTCCAGRARATGCATAACCTTGC
TAGCTCTGATTCAGACATCATGCAGAGTACCTTGATGGTTCCTGCTTTAATCTAGCTTATCAGTARAATAAGAACTTCGCT
GAGCTTTTACCACCTATAATGAACAGCGGAGGGGTATTCTTGTTGGATGACAGCTGCTTTCACATCCCACAACTTAACCG
CCTAATCTAATTTARAATTTCAATGTACAACATCACATAATATCAGGGCGTCTGACTCCAGCAACTTTGTCCCATTCCTC
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TGGGGGAGANCATGTCAGCCATGGTACTTCTCTTGGACCACGCCNAANGGATCTTGNCNATGACACCAAACTCCTTTGCC
TTCAAGGAATCCATA

CloneName:RAP99

Size: 1600 bp

Vector: pBluescript SK (-)

Identifier: OsKLP

Sequence Specification: kinase-like protein

Protein:kinase-like protein[Oryza satival

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang~Gu Kang, Hak Sco Suh

kangsg@yumail.ac.kr Tel: 82-563-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

T3

CCCCGGCCTAGGGTTTC
GCCCTCTTCAGATCCGGCTTCTTCAGATCTGGCGCCCGGGCACATGACACCGACGGTCCTCNTGGAGTTTGGGCAGCAGA
GGCAGATTAAGCGGGGCTACGATGAAATGGCGTTCCGGGGCATGGCGTCAGCGGCGCCACGGGGTTACGCGGAGACCGTT
GGCGAGTCGGAGGGCGCGGCAGGCAGCCCCGTTCGTGTTGACTCCGAGGACTCTTCGGCCCCCAAGCGCAAGTGCATCAG
CCTARACAGCGACGGCTTCGATGTCAAGCGGGAGATTTTCGTCCCAGCCAAGATGTCCTCCTCCGAGAGGAGGCATCTCC
GGRAGAGGTTCCGCACAGAGCTTGATTCGGTCCGGAARTCTCCTCAAGAAGCCGGAGTTTGCTGTCCCTGTCCCTGTCAAT
AGAGCTCCCGCGCTCTCGTCCTCGGCTGCCCCTCGAGGTARGARGGGACAGCGTGGTAACCATGTGGTCCGTGGTGCCAA

GGGGCGTTTCTTGCCTACARAGCCCCGACCTGANGCTTCCACGGGTGTTGACTGAGGATGCGATTTTTAAGCAATGCGAT
GCTA

T7

TTTTTTTTTTTTTTTTTTTGCTATTCTGAAGATAAGATAAGATTGTTGCAAATTAGCACA
AGGGTAAATTGCAGGATGGTATCCTGCTTGTTCGTCAGTTAACGATATGAATAACAGTARCCCCAGTTAAAGTTTCTATA
ATACTGATAATCTAGTCCCCCAGAAGATCARAGARAGAGGGAATATTGTTGAATGCATGAGCATGCATACTGACTAGTGG
GCATCTAATGGTACAGATGCACCTACAGTGAAGTATAATTGTGCGTACTTCTTGTTCAGTGCCTCGTTAGCTAAACTCAA
CTAAACATCTACTCAAARGTAATTAGCTTCAAGCTTAAACGTCACAGAAGTTAATATAATGAAATACACAAGTGTTTGAA
GTAACCAGATCATTCTTGCAAAAACATATTTGTTTACAAGGACATATATCATACTARAGAGAGTATGTAAGCACAGAGGA
GCACAGACCGCTGGAAGAAGATCCAGAGTCACTGCTGGAACTACTTGGGCTACCACACTTGTTAGGATTGTTGTGTGCAT
CTTTTTCTATCARTATAGGGGATGCATTCCCGCARATATCTACATCCTCCTCAACTGGATCACCACCTGCAGAGAAARAG
AAGTTGTAAGAGTACTGTGATGTTGCATAAAACTAAGCATTAGCNAAGGACCAGGGARARAANCTTTGCAGGGATTTGTA
NAGGAGTGGCTRAG

CloneName:RAP101

Size: 1600 bp

Vector: pBluescript SK (-)

Identifier: OsATSba

Sequence Specification: 26S proteasome regulatory particle triple-A ATPase subunitba
Protein:26S proteasome regulatory particle triple-A ATPase subunitba [Oryza sativa ]
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Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Sco Suh

kangsg@yumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

T3

ATGACGTCATCCG
GCGCTCCCCCGCCGGCGGCGATGGCCGTGGACGACGCGGAGGACGACCAGCTCGCCTCCATGTCCACGGAGGACATCGTC
CGTGCCTCCCGCCTACTCGACAACGAGATCCGCGTCCTCAAGGATGAGCTGCAGCGGACCAACTTGGAGCTGGARTCGTT
CAAGGAGAAGATTAAGGAGAACCAGGAGAAGATTAAGCTCAACAAGCAGCTTCCCTACCTCGTCGGCARCATCGTTGAGA
TTCTGGAAATGAACCCTGAGGATGAAGCTGAGGAGGATGGTGCTAATATTGAT TTAGACTCACAAAGGARAGGAARATGT
GTTGTTCTGRAGACTTCCACAAGACARACTATATTCCTTCCTGTGGTTGGGCTAGTTGACCCTGATAAACTCARGCCTGG
TGATTTGGTTGGAGTAAACAAAGACAGCTACCTTATACTGGACACACTGCCATCAGAGTATGATTCACGAGTARRGGCAA
TGGAGGTGGATGAAAAACCCACAGAGGACTACAATGATATTGGAGGTCTTGAAAAGCAGATTCAAGAGCTTGTGGAGGCA
ATTGTTTTGCCAATGACACACARAGATCGGTTCCAAAAGTTGGGCATTCGCCCCCCCARAGGAGTTCTTTTGTATGGACC
ACCTGGAACTGGGAAGA

CloneName:RAP105

Size: 2800 bp

Vector: pBluescript SK (-)

Identifier: OsGAM

Sequence Specification: utative glutamine amidotransferase/cyclase

Protein:utative glutamine amidotransferase/cyclase [Oryza sativa |

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang~-Gu Kang

Authors: Sang-Gu Kang

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

T3

CCCCCATAC
TGCCACARAGGGCCGCCGCCGCCGCCGGGAGCGATGGCCGCCGCCACCTCCATCAACGCCGTCCCCTGCTCCGCTGGTCGG
CCGAAGCGGAGGAGCCAGCGCCGCGGCGCCTCTACGGTCGCCGTGCGCGCGTCCGGCGACGCTAGCACCGTGACGCTGLT
GGACTACGGCGCGGGCAACGTGCGCAGCGTGCGCARTGCCATCCGCCACCTCGGCTTCGGCATCCGCGACGTGCGCAGCC
CGGAGGACATCCTCGCCGCCGACCGCCTCGTCTTCCCGGGGGTCGGCGCCTTCGGCTCANCCATGGACGT

T7

TTTTTTTTTTCCNTTTTTTTTTTTTTTTETTTTTTTTTTTCCTTTAAACANAANA

TTTCARACAATTTNTTACGAAATTGCNTTTCCAATCCATGGCCTATGAATTACCATCTTATTCCCARAATARAARCACCCA
ACTGNTACARAAGCCCTGATTTATTTTCCCAATANATCAARGGATTTCCATCCTACACTCTGACCTCCACGCCAGCATCTA
CCANATGCTCTTTCACTGNTGAAATCGGAACCTCTTTCCGATGGAARATGCCAGCAGCAAGGGCAGCAARANCATTTGTT
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TTCTCAAANACCTCARAAABRATGTTCGACAGTACCAGCACCACTGNTTGCAATGACAGGGATAGTCACAGCATCTGACAC
CATTTTTACCAAATCTATGNCAAATCCGCAGCCCTGGCCATCACAATCAATGNAATTARNAAGTATTTCTCCAGCACCCA
ATTCTTCAACTGNTTTGGCTAGTTCATATGCNCCTATAGGACGGGTGTCACGCCCACCACTTACCTGGAAARGANATAAR
CAACACTTGTTGGAACAAAAGAGCAATCTTATTAAAGGACAGCATGCCNCAGTANATTATGCCAGCATAAAGTCATTTAA
TGTTGCCTARRRAGG

CloneName:RAP106

Size: 1000 bp

Vector: pBluescript SK (-)

Identifier: OsDE1AS

Sequence Specification: pyruvate dehydrogenase El component alpha subunit, chloroplast

Protein:pyruvate dehydrogenase El1 component alpha subunit, chloroplast{ Arabidopsis
thalianalOrganism: Oryza Satival.. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University. 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

M13R

ACGACGACGACGACGACGGCGACGGCGGAG
GAGTAGAGACAGAGAGATGGCCGCCGCGTCCTCCTTCACCGCCGCCGCCAAGTTCTTGGCGCCGGTGTCCGCGAGATCCG
CCGGGGACTACAAGCCGCCGCTCCCGCTCCCGGCCTCCGECCTCCCTCAGGCCCGGGAGGARGCCLGLGCCCCGLCTCLGL
ACCGCGCTCGCCGTCTCCTCCGACGTGCTCCCCGGGAACAAGGCCGCCCCCGCCGCCGCCGCCCACTCCGCTGTCACGCG
GGAAGAGGCTTTGGAGCTGTACGAGGACATGGTTCTTGGCCGTATTTTCGAGGATATGTGCGCGCARATGTACTACCGTG
GCRAGATGTTTGGTTTTGTCCATTTATACAATGGGCAAGAAGCTGTCTCCACTGGCTTCATCAAGCTGCTCAACCAAGCT
GACTGTGTTGTCAGCACATACCGTGACCACGTCCATGCCCTATCCAAGGGTGTCCCTGCACGTTCTGTCATGGCTGAGCT
TTTCGGTAAGGCCACTGGCTGCTGCCGTGGACARGGTGGTTCTATGCACATGTTCTCTGAACCCCACRACCTCCTTGGAG
GNTTTGCCTTCATCGGAGAGGGCATCCCTGNTGCTACTGGNGCTGCCTTTGCTGCTARATACCCCATGAGGTGCTCAGCRG
TCTACCCTGATGG

CloneName:RAP108

Size: 1800 bp

Vector: pBluescript SK (-)

Identifier: OsBTR

Sequence Specification: beta—tubulin R1623

Protein:beta-tubulin R1623 - rice

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang

kangsg@yumailackr Tel: 82-53-810-2986 Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea
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M13R

TCGATCTCTCGCTCGCTCGCCGCCGATCGGATCGCG
TGGTTGGATCATCACAACTCTGCAAAGATGAGAGAGATCCTGCACATCCAAGGCGGGCAATGTGGCAACCAGATCGGTGC
CAAATTCTGGGAGGTGGTGTGTGATGAGCATGGCATTGACCCTACCGGGCGGTACACAGGCAACTCAGATCTGCAGTTGG
AGCGTGTCAATGTGTACTACARTGAGGCCTCCTGCGGTCGCTTTGTGCCTCGTGCTGTTCTCATGGACCTTGAGCCTGGT
ACTATGGACAGTGTCCGCACTGGACCCTATGGCCAGATCTTCCGCCCTGACAACTTTGTGTTCGGGCARTCTGGTGCTGG
TAACAACTGGGCCAAGGGACACTACACTGAGGGTGCCGAGCTAATTGATTCTGTTTTAGATGTTGTGAGGRAGGAGGCTG
AGAACTGTGACTGCCTGCAAGGATTCCAAGTATGCCACTCTCTTGGTGGTGGTACTGGATCTGGTATGGGTACACTTITTG
ATATCAAAGATCAGGGAGGAGTACCCTGACCGCATGATGCTGACATTCTCAGTTTTCCCCTCACARARGTATCTGATACT
GTGG

T7

TTTTTTTTTTTTTTTTTTAACGCGGARRGGTARRATTCCTCCGAAATATCAACAATCGCAGACC
AGCATCAAGTAATACAGTACCCAAARAAGGTTCCCATAGCACAGACGARRAAACAAAGCGAAGACATAGGARGCGGGCGGT
GGCGTACGAGGCGGTAATACGGTGATAATGTAAGACGGARACACCARGCACACAAAACCCTGCCCTAGAACCACCAAGCA
ARAGCCACCTTACATGTCGTCAGCCTCCTGCTGCTCCTCGTCCTCGTACTCGCCCTCCTCATCGGCGGTGGCATCCTGGT
ACTGCTGGTACTCAGAGACAAGGTCGTTCATGTTGCTCTCTGCCTCGGTGRACTCCATCTCGTCCATGCCTTCGCCAGTG
TACCAGTGCAAGAAAGCCTTCCTCCTGARCATAGCAGTGAARCTGCTCGCTCACCCTCCGGAACATCTCCTGGATGGATGT
TGAGTTGCCAATGAAGGTCGATGCCATGGAGAGGCCTCTCGGTGGAATGTCACAGACACTGGACTTCACATTGTTGGGGA
TCCACTCGACGAAGTAGGATGAGTTCTTGTTCTGGACATTGATCATCTGCTCATCAACCTCCTTGGTGCTCATCTTTCCA
CGGABACATGGCAGANGCGGTGAGGTAACGGCCATGGCGAGGATCAGCAGCGCACATCATGTTCTTGGCATCCCACATCT
GCTGTGTGAGCTCAGGAACAGTANGGCACGGTACTGCTGGGACCACGTGATGTCAGCGGGGCGATCCGACNTGAARA

CloneName:RAP128

Size: 2000 bp

Vector: pBluescript SK (-)

Identifier: OsDAZA1

Sequence Specification : putative DAZ associated protein 1

Protein: putative DAZ associated protein 1 [Oryza satival

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang

kangsg@vumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

CACCGGCTCACTCCCCGGCTCG
CCATCCGCAGCCACCAAGTGTTTGAGCTTGCTCCTCCAGCAGCAGCAGCAGCAGAACGAGAGCCAGAGGGCGGCGGCAGC
GGCGGCGCTGATGCTAGGCGGCGACGAGGCGCACAAGTTCATGGGGCGGCCGCGGCTGGAGCGCGCCGACTTCGCGAGCA
TGATGAACCCCGGCTCGCGCCAGATTTACCTCACCTTCCCGGCGGATAGCACCTTCCGCGAGGAGGACGTCTCCAACTAC
TTCAGCATCTACGGCCCCGTCCACGACGTTCGCATCCCGTACCAGCAGAAGCGCATGTTCGGCTTCGTCACCTTCGTCTA
CCCGGAGACGGTGAAGCTGATTCTCGCCAAGGGCARCCCGCACTTCATCTGCGACGCCCGCGTGCTCGTCAAGCCATACA
AGGGAGAAGGGCAAGGTCCCCGACARGTACAGGRAAGCAGCACCAGCCGGGCGAGAGGGTGGACTTCTCCAGCTGCACTAC
TCCAACTGGACTCGATGCCAGAGACCCCTTCGACATGCACCAGCTCGGTGCGAGARTGCTGCAGCACTCCACAGCGCGAA
TGAAATGCTGCTGAGGAG
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T7

TTTTTTTTTTTTTTTTTTGGTATGAGGCGARGGCCATGAAGAAATTATARRA
GARAAAAAGAAACTTCCTTTTTTTTTCTTGTATTGGGACTGCATTTGCTGATCAGGGGGACCATGAACACCAACGCTGAC
ACATCTCCACATTGGCACAACAGAATGGTGCAGCATCAGCAGTGAGTGGTCCTTCCCCTTTCATCACACCTACACTGACT
GACTTGTTCATCTTCTTGTGATTTTACATACACTACACTAGCTAATTAAGCCTTCCTCTCTCTCTCTCTCTCTCTCACTC
AAACCTGTCACTTGTTCTTGGGTCCATTACATATCTGCTGTACTCACTGCCTTGCACACAGCTGCAATCAGGCAGTAGTA
GTGTTACATGTATCTTGTGGTTGGTACTAGTACTAGTCTTGTGGCTAAACATCACCCCTAATGCTATARAACTAGTGGCT
ATTTTGGTGGTAGCTTATCAAGAGCTTTGGGGGGTARTTCATCAATGGTGGTGGGTCGGTGGGTGGTARTAGTAACTARG
ATTAACTAAGGTGATATGATATGGTAGTAATAGGAGGGGCTCTAAATTTTTATCTGAATGGCACTGCATTTTAARACATT
GGTGGTGTGGTTGGTGGTGGCTTGATTGATGCTGCTGCTGCTGCTTCTCTTCTGGAGGCCANGGCATCCTCTTTCTTCTC
TTTATGGTTNATAAAGCTATCTTCTTG

CloneName:RAP136

Size: 1600 bp

Vector: pBluescript SK (-)

Identifier: OsTRA

Sequence Specification: putative fransporter

Protein‘putative transporter [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

T7

CCAATCCNAAAATCATTTAACCAACTCTACACCATCATGTAATTAACCAAATGGCNGGCCCARAGGGG
AGGAAAAAGAAAAGAAAACCAAAAGTCCTAACCATTTGTACCATATCCCCACTAAGTTGAGACTTTTTAATCTTGGCGGT
GCCAATTGCTACATGTCACAGGAGTAAGGAAGGGCTAACAAGARCAAAGAGATTTACATGCGCGGARGCGCAGGTAACGG
GCGCTACCCTCGCCCGTCAGAGGAATCGGCTTGGGATGACGTCATGCACCCTGATCGGGARGCTGTAGARCTCGTCGTTT
CTAGGATCTGAGTAACCTTTCCGACGGTGCAGGAACGGCATGAACCATGGARGCCCCCGGTCGTTTICGTAGCCTCTARA
CTCCAGTGTGTTGTCCAGGATCGATGCGACAATCAGTGACACTGTCGGGCCAGAGGCGAAGACTGTGTTTATGATGTCAT
TGAACCATCCAGCATTTGTTCGGGCAGGTCCAGTGCTAGCAGAAGCAGTATACTCATGGAAGTATTGAGGAACCGAGATG
CCTAGGAACAGCGARAGTCCAATGATGTATATGTTCCTCATCGAATTTTTGNT TACARATTGCATGTACGAGACTCCCAC

CGCAGCCACNATACCNAATAAGATACNGAAAATTGCTGCGAGNATTGGCAATGGAATAGATGCAAGAAAGCACCARCTTC
CCAATATGGAGA

CloneName:RAP144

Size: 2500 bp

Vector: pBluescript SK (-)

Identifier: OsENTH

Sequence Specification: epsin N-terminal homology (ENTH) domain-containing protein

Proteiniepsin N-terminal homology (ENTH) domain—containing protein[Arabidopsis
thaliana)

- 208 -



Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

ARRARAAGTCGAGGAGGCG
GCAGCAGGCGGCGGCGAGCGAGCGAGCGGAGGAGGAGGAGGAGCAGAGAATGTCGGCGCTGCAGAGCTGGCGCAAGGCGT
ACGGCGCGCTCAAGGACACCACCACCGTCAGCCTCGCCAATCTCAACTCCGACTTCARGGATCTGGATGTGGCGATTGTG
AAGGCCACGAACCACGTCGAGTGCCCGCCCAAGGAGCGCCACCTGCGAAAGATTGCAGCGGCGACGTCCATCGGTAGGCC
TCGGGCGEGATGTCGCCTACTGCATCCATGCTCTTGCTCGTCGCCTCGCCARGACCCGGAATTGGATTGTTGCACTGAAGA
CACTTGTGGTGATCCACAGGCTTCTCCGGGATGGTGATCCTACATTCCGTGAAGAGTTTCTTACTTTCACACAAAGAGTG
CGGATTTTGCAATTATCAAACTTCAAGGATGACTCCACCCCTGTTGCTTGGGACTATNCTTCATGGGTTCGTACATACGG
TTTGTTTTTGGAGGAAANACTGGAATGCTTCAGGGTCTTAAAGTACGATATTGAAGCTGANCGTTTGTC

T7

ITTTITTTTTTTTTTTTTTTAAACTGARAATATCTTTAGTTACARAAGTATATATACTC

TGGTAGCTATCACCAGTTTTACGACCTTTTTTTITTGACATGTAACTATGAATCAGAGAAAATARATTTCTTTACAAGGA
GAATCGTCCCAGACCAGCCGCCGTCACARATGGTGAAARARAAARARARCAAATACTACTGCACAGGAGGTTTACAGGCTT
GRRCTACAAAARATCAAGATCGCCAAGCGGCCACACAGCCCAAGAGAAGCCAATACAAAGTATGTATACCATTGCGACAT
CTGCAAATCTCACTTCTGAATATGCAATATGCAACTCAATANACTTGAATTTGCACTGCCCAAGTGCCCATCTCGTGTGT
TAACTGTGACCCTACARAAGTTGGGCGGTTCCAAACGGGTTGGCTTGCGGGTGCATCCCATTTGATGCTGGGAAAGGGCC
GAACCCAGCATCGAGGAAGGGGTTGGGTGCCTGAGCAATGCCTGCATGCTGCGGCTGTAGTGGTGGCCCGARAGGGATTTG
GCTGCATCATCATAGGCATCTGCTGGGGCTGCTGAGTCATGCTAGCCATTTGAACTGATGGTGGGGGAGCTACTTGATTC

GACATAGCGAAAGGATCACTCGCCATGARAGGGTTGGGGGCAGCTGARCCATACAGCTGCTGCTGCTGCATCTGCTGCCT
GTAGGTTCCCC

CloneName:RAP147

Size: 3500 bp

Vector: pBluescript SK (-)

Identifier: OsMLP

Sequence Specification: metallothionein-like protein

Protein:metallothionein-like protein

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712749, Korea

T7

TTTTTTNTTTTTTTTTTTTTGGGATGARAGCAGAGGTAGATTATATTAAGAAGC
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CTGGCACGCATGAGGAGATGGAGCAGGAGTACATGATGAGATCACCATGATGATAGATGATCCATCCAAGCTAGCTAGGG
ATCCATCCAACATTGATCGACACACGCACACACTGACAACGACGACGACGGTTTTATTTAGGCGTCAGAGCAAAAGGCAR
GGCCTGCCTACATATAAGCTGGGTACTAATGCAAGCARATTAAGGCCTCGATCAAAGCTCTGATCGACAGTAGCAGCATC
CATACGATARATCCTCATGCAGCCGGGCGACGACGACGATAGATTCAGTTGCAGGAGCAGCAGGAGCAGCCGCTGCAGCT
GGTGCCACACTTGCAGGTGTTGCAGCCGCAGCCGCCGTTCTCGCCGCTCTCCACCGCCATCTCCATTCCTCCAGAGCTCG
CCTTGTTGGATGGAGCAGCGAGGACGAAGGTCTTGGTGGTGGCTGNGGCCTCCACATCANGGAACATCTTGCATCCGCCG
CANCCNCCGCCGCACTGGCANCCNCTGCCGCAGCCGCANNTGCCGCCGCANCARNACATCTTCTTCTTCTTGGGAGGGCG

CloneName:RAP13

Size: 798 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: unknown protein

Protein‘unknown protein [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

Complete Sequencing Date: 2004/2/24

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumailac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

LOCUS RAP13 Unknown 806 bp linear 24-FEB-2004
DEFINITION . Oryza SativalL. (Japonica cultivar group).
ACCESSION tmpseq 0

SOURCE Unknown.
ORGANISM Unknown.
Unclassified.
FEATURES Location/Qualifiers
source 1..806
CDS 267..578,213..578
/note="predicted coding region"
/translation="MSDSALKDLNLAQCWDFTCDFEIDYGSEERASIVYKTLAVDKEL
QPDKVKREMSVSGGKLVVHFEAVEARFLRASFSAFVDLTVLVTKLVEEYGISKEGEGS
"
BASE COUNT 189 a 207 ¢ 204 g 206 t
ORIGIN

1 ggcaccaggt tccgacgcga gtaattcctc cccacgggcg gcgactaggg cggctagggt

61 tcgtcgggeg ccgecegtgece ggagatcgec tctegeccgec gacacccgga tctccgecge
121 cgccggtege cccaggttat cccgctcceg cagtcaccat cccegtettet ccgecagteg
181 cctcacgccc ggcctggacg ccccggaatc cattgteggt ctcgeccege cgactgecgt
241 tgacgccact ggctgaaggt gtgaatatgt cggacagtgc gttgaaagat ctgaatctag
301 ctcagtgctg ggacttcacc tgtgactttg aaattgatta tggatccgag gaacgcgcat
361 ccatagttta caaaacgcta gctgttgata aggagttgca acctgacaag gtaaagaggg
421 agatgtctgt ttctggtggc aagctcgtcg tgcactttga agctgtagag gcteggttcece
481 tgcgagcatc gttcagcgceg ttcgtcgatc ttacagtact ggttaccaag cttgttgaag
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541 aatatggcat cagcaaggaa ggagaaggca gtatctagct

601 tagaaaaatg ttttacaaca cctttgagca ttcatacctt

661 tgttcttcgt ttcttaggcc agaaatctac aagatagaag

721 ttcttgaatc ttggtatggg atttgcctct caagagtaac

781 atagtaaaaa aaaaaaaaaa aaaaaa

CloneName
Size: 535 bp

‘RAP20

Vector: pBluescript SK (-)
Identifier: unknown
Sequence Specification: hypothetical protein
Protein:hypothetical protein [Oryza sativa ]
Organism: Oryza Sativa L. (Japonica cultivar group)
Complete Sequencing Date: 2002/09/25
CFGC project number: CG1213
Corresponding Author: Sang-Gu Kang
Authors: Sang-Gu Kang, Hak Soo Suh
kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53~816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,

Kyeongbook, 712-749, Korea

agttttactc
cttttatatc
cagctgtigt

tctgaacata

ccectgtatet
atattatgtg
aattccagat
cttggttggg

LOCUS

RAP20

unknown

535 bp

DEFINITION hypothetical protein [Oryza sativa ]

ACCESSION
SOURCE

ORGANISM

FEATURES
sourc
CDs

BASE COUNT
ORIGIN

1

61

121

181

241

301

361

421

481

CloneName

tmpseq 0
Onknown.

Unknown.

Unclassified.

e

177 a

gggttccaga
aaaacattct
cgattgatca
ctgcatgctc
agctactcaa
aagctgcatt
tggeccaggcec
tatattaact
atgcctgact

:RAP116

Size: 1469 bp

Location/Qualifiers

1..535

237..380,12..380

/note="predicted coding region"

/translation="MKLLKVPKAPKEFDILAVPLTKAAFRTLKRSQGLPEEWLQYLAR

pPSp"
116 ¢

gctgctgcag
ttacagggat
tgtcattccg
aagatgcaac
ggtccccaag
caggacgctc
atctccatga
aggctattct

cagtaaaata

121 g

gttgtaaagc
ggatttactt
actgcacgtg
tccaggaagg
gcgccaaagyg
aagaggagcc
acaccagctc
tcagcccaag

aaacaagatt

121 t

gaagaagagt
gccagtattg
gcggaaaatg
gccagaagac
aatttgacat
aagggttgcce
cagaaattag
attcacctgt

ctgactaaaa
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linear

taagcacagc
ttcttctgtt
ggaatgggaa
agtggagcaa
tcttgcagta
tgaagaatgg
tggccatctg
gcgcatcaga

aaaaaaaaaa

24-FEB-2004

cttagccgta
gataacctaa
aatctggtga
gcaaacatga
cccttgacaa
ctgcaatact
tcaatgtata
aactctgtac

aaaaa



Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification:

Protein: unknown

Organism: Oryza Sativa L. (Japonica cultivar group)

Complete Sequencing Date: 2004/3/11

CFGC project number: CG1213

Corresponding Author: Sang—Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498
Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan

Kyeongbook, 712-749, Korea

LOCUS
DEFINITION
ACCESSION
SOURCE
ORGANISM

FEATURES
sourc
CDS

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141

RAP116

unknown
tmpseq 0
Unknown.
Unknown.

Unclassified.

e

397 a

gcaccggcegyg
tcaggatggg
gtcgecttceg
gcggtcgegyg
ctgcccectgg
cgceetegge
ctecccegeeg
agtctctcca
catccccgea
cttcttcacc
ggaatttgtg
atggatatgt
tactcagcca
tcectetttcet
aatgaagaat
tagttcattt
ctcatcctgt
actctgttgce
tccttatttt

caacaatgaa

unknown tmpseq_0

Location/Qualifiers

1..1649

66..506,66..506

/note="predicted coding region"

/translation="MGSAVCAGAGVLGAPDPRRRLRGRGRARRLPPAAVHFGRGRGDV
PNLHDVVASATPEPTAPGRIWKPATORRAPACRSSPSASTGFPSDVAALSSSSRPPRR

1649 bp

linear

11-MAR-2004

PFPICSTQATTTTRSRKSLHRSSPDSGWRTPAGCSNSSPQKYQS™

417 ¢

cggcggcectce
ctcggeggtyg
aggccgagga
cgacgtcccc
ccggatttag
ctccaccggce
gcccttececeg
tcgctctagt
aaaatatcaa
ctgatttgtg
aatcaggatg
acctgcgcat
gggtgggctc
cgccattcecce
gggagaatta
ggcatggacg
tttaattgcect
ttttcgettg
attgataatc

acaattgtcc

372 g

gaccgccgat
tgtgccggtg
cgegetcgac
aacctccatg
aagccagcta
ttecectteeg
atctgctcca
cctgacagtg
agttgacatc
cgctaatgcet
ttccatctaa
gggcatcagg
tctctgtatc
ttgcatgcca
tgtttactga
cccttacttt
gacccatgaa
cgagaacgca
tcatctattt
agatgtggtt

463 t

cgccgacgcec
ccggegtget
gacttcctee
acgtcgtcgce
cacaacgacg
acgtcgccge
cccaagccac
gctggaggac
gtcagcctcece
gatcttaatc
tttggttttg
ttggtgtgct
cctcaaacac
tttttttgga
taatgtgcat
tgcatcagct
tgattaatct
gttctgtaat
gtcatgtgag
ggaacaaaac

- 212 -

ccgcgeccgece
cggtgcgceca
ggcggcagtc
ctcggctact
ggcgccggece
cttgagctcc
cacgacgacc
cccggeeggt
tcatttggat
ggtgaatggt
ctcgggttgt
tcgcatgtgg
taagataact
acaggtcatc
ttttatttac
caggcttagc
tgatccccca
ctagcttaac
taatttaagt

catatccact

tcectegetcea
gacccgcgac
cactttggtc
ccggagecca
tgcecgttett
tcectcacgece
agatccagga
tgcagcaatt
aagtaagccc
tgtgttgcca
caaatgctca
ggggttgatt
gatgttcttt
aaaaggttac
tgtgccttat
aagaaagatt
ccctcaagca
tcagaccgat
ggcgcttaaa
tgccgtcaaa



1201 aaaaaagaaa agaaaaataa gtgcaaattt gttatttctt gttcttcgta tggttaaaga
1261 tggtcttcct cgtatggtcg aagatggtct tgtttctcac tatgaattat tcttgtgctt
1321 gcagatggat gatactctga caactggaag catcaggagt acacagggga aaagagacgt
1381 ttagcagagg cttcacttgc ctacaactgt gagaggatat agaagactaa aggatttaca
1441 gattacagat gaaaagagaa acggccaatg aatcagttct acatgtagaa agctgtagat
1501 agctttaatt agtgagacaa ttgtgtgaac ttcagttttt ttttgccatt gcaccttttt
1561 ttttaaatgt accgttgagc tgtaacttcg atgatttatc caatataaat aaaaatagtt
1621 atgttcatat aaaaaaaaaa aaaaaaaaa

CloneName:RAP2

Size: 1454 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: unknown

Protein:ibophorin I (RPN2) family protein [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

GATTGAGTCATTATCATTCTTGGAARAC
AATAGGGTATTTGTTCCTCTGGTCCTTTCACTTCCTTCCAAAGTATTTTCGCTGACCTCCARAGACCAGCTTAAGGTTGA
AGTCACCACAGTATTTGGATCTGCTGCACCTCCTCTCAGAGTGAATCTTGTACAAGTGCTGGGCTCTGACTCTARGGTCA
TCACTACTGAAACCAAGGAACTTCAGTTTGACCTTGATARCAATGTTCATTACCTGGATATTGCTCCATTGAARATAGAT
GTTGGGAAGTACTCGCTTGTTTTTGAGATTTCTCTTCAGGAACAAGRACATGAARACTATTTATGCTACTGGAGGGACARA
TACTGAGGCGATCTTTGTCACAGGATTGATCAAAGTTGATAAGGCAGARATCGGAATTTCTGATAATGATGCTGGGACTG
TGGAGTCTGTTCARAAGATAGATCTGCAGAARRGATACTAGTGTTTCTCT TTCTGCAAACCATCTGCAGAAGTTGCGGTTA
TCTTTTCARCTGAGTACACCACTCGGGAGGACATTTAAACCTCACCAGGGGTTTCCTCAAGTTAAAGCATGATGAAAGCA
AGGTTGAGCATTTATTGGTTGTACCAGGCTCTGCANGCAGNTTAAATTGNTCTANANTTCTTGGTTGGGGAARATCTACT
ACTTTCTG

M13F

TTTTTTTTTTTTTTTTTTTTTTT
TTTTGCAGAATAAGATATTATTAATTCTATCATCARACATACGTCTATTGAGAACACATCAGGGCATCATCATACAAGAA
GGNGAGGNCCTACATTCTAGCTCCAGTATTCTTAACCCCCACARAACTGAAATCGACTCGTCCCTCGTAACTCGAAGTTG
CTCAAGARAAATGGTCAGAATATCARAGCGAAGGNGCTARAATAAGGAACCTAAGCARCTTGTGACGCTTGAAAATTTTG
TGATTCGGAATACTCCTCTTTGGATCGTCCTCTCARGCAGTCTTCTGTTTCGCTGACGTGGAGGARAGGTAAGATAGAGC
CCTATGGCCCACARACACAARGGAAGACACCAAGGAAGCTGAGGTACTTCAGGGTTGTGARAAGATCCAGCTTAATCCANA
ANAGAACGTAGAGCAGCAGCACTGCTCCAATTCCAGCATGGRARRAGTGAGGCAAATGCTGCGGGTGCTGGCAAGGACGGG
AAGTTCTTCRAGTTTACCCCGAGACGCATAAGCCCAATCARGARCCCAACAATAGGCAGAAGCGTGAGGCCCGTARACGC
AAATGAGAGTTCCTTGGGTGGCCTCTTCTCTGGTGAACGGAATATGTGCGATATTTCCTTCTTCNGACCAATTTTGAGAA
TGGATCNACAGCCTGGGCCGGAGGCTTTGGGCTTTTTCTGGGGCC
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CloneName:RAP9

Size: 2000 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: hypothetical protein

Protein-hypothetical protein [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Carresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ackr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

T7

TTTTTTTTTTTTNTTTTTTGGAACNGGGAGTGCTGGTTGGATTAAGAAATGCAATNTACT CCCTCGGNTCCACATTAATAARACGT
TCTGGGTTTGTGCAGTTTGATCGTTTGGTTTACAGCTAATAAGCTGTAARATAACTTAATCAGCAATAAAAGATAATTTARGGGTA
TTTATATATATATATATATATGTCCTTANCAATTARRAAACGGAAATGCTAAATACCGGTATCCCGTTGGACTCGGTCGAGACGGG
ACATGTTCTTTCAGGGATCACCAGATATCATANCACCAGGTATNTGAGTACATCCCCAGGCCGGGCCCACTTACATTTGATAGCTT
TCATAGGTCATAGACTGCCCTCGTAGACCAACACATGTCTTTTCTGTACACTTTGTCCTCACTCGTAGTCTCCACCAACAACAGAT
TCTTCACGTCCCCATTTCTCTCATTCCTTTTTTTCATCCATGCCATAT TGTAACACATGTCTTTTNTGCACACTTTIGTGCTCACTC
GTATGCACCCGGGAAGAATTTCCCGGTCGGTCACCCATCCCAAATTGNTTCANGCCAAAGCCGCTTCCCATCCCAARATTGGTCAG
GCCNAGCACCGCTTAACCCTGGAGTTTTTTGGGAGATTGGCTTTCCGGARAARAAATTGCAACTTATTGGATATGAGTATTCTATT
AAATCCCTATTAAGCCCTAGNCCGGGATGGTTACNCCCTCNCCCG

CloneName:RAP17

Size: 1300 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: hypothetical protein

Protein:unknown protein [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

GCGAGGACGACGAGCGGCGGACGGATCTGC
GGCGCGGCGGGGCGGCGGGGGCGGGGGCCACCATGTCTGCCGTAGTGTGTGGGARGAGGTCCTCCTCCATCTTCGGCGAC
GAGCTCATCCCTTCCTCCCCTCCCTCCCCATCCCCTCCCCACCACCACCACCACCCCGCCAAGCGCTCCCGCTGCTCCCC
GGCCCGCGCCTTCGACGAGGCGACTCACCGCCGGGAGGCGCTCCTGCACCATCTCCTCTCCCTCTTCCCCCACATGGATC
CCCAGTTACTTGRAAGAGCTCTTGAGGCATCTGGAGATGATATAGATTCTGCTATARAGAGTTTGAACGAGCTGTGCCTG
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GAATCGGCTGCGGTAGGTGATTCCAATAGCGTCCTGCCAGCCGCTCTTAAGTTATCGGCTGAAGGTGTTGTTAATAATGG
ACATTTGGATGTGCTCACTGAARACCCACATGCTACAGAAAACTTTCAGACARATCATCATGGTTCTGANTGGGTTGAGC
TATTTGTTAAA

2570
CTTGCCTTTCTCCATTTTGAGGATCGTTGCTTGTTTATGATTTGGACGTAAGGGTGAATAGTCTAAGTGTCTAACCACAC
CATGAGCAATAGGTCAACCCCTTGCATCATATGATATCTTGGTATGATTGAGTATAAGACTATGAGAGGGAATATTGCECC
TCAAGATCTGTTAARAGACATCAGGAGGGARACGCCCAGGCATAGAATTGTTCTGCTGAGCTTGCTTCAGATGCACTCTA
AGTGCATAATTATTTATCTCAAGAGTTTTTATCTGTTCCTGATACTGCAAAACCAGTTGTTTCAGGCTATGARCCTCCTG
AGTCCTCTCGTCARACTCTTTTTGACGTTCATGTTGGATAGCAACCGCCCTCTTCAGAACAGCGTTCTCTCTCAGATATA
TTGCCAGTTGCTCCTTCAGGAATCCCATTTTCCTTGGGGCAAAATTATGGNACTGGCTTCAGTTTCCNGNCTTCGC

M13F

TTTTTTTTTTTTTTTTTTGG
ATAAAAATATTGATATARATTTTTAARAGTACGGAACAATGGAAACTTTCATCTGATAAGCATTCTTTTATCGGAATARAR
TATATCAGTGGATACGTACGATACAATGAACAGATCCTCTCATGCTTTGTATAAATTGTATTACATGCTACTACAATACA
GTGAACAGGTCCTTTCATACTTTGAATTACATGCTACAATACATCTCACCATACTTTACATACAATCAATGGTCTGAGAN
AAGGGTCAAGCACTCAAGCTTCCTGGTGCACACATTAATCTACACCTCAATTGATGCTTCACCGTTGCTTGCCTTTCTCC
ATTTTGAGGATCGTTGCTTGTTTATGATTTGGACGTAAGGGTGAATAGTCTAAGTGTCTARCCACACCATGAGCAATAGG
TCAACCCCTTGCATCATATGATATCTTGGTATGATTGAGTATAAGACTATGAGAGGGAATATTGCCCTCAAGATCTGTTA
AAAGACATCAGGAGGGAAACGCCCAGGCATAGAATTGTTCTGCTGAGCTTGCTTCAGATGCACTCTAAGTGCATAATTAT
TTATCTCAAGAGTTTTTATCTGTTCCTGATACTGCAAAACCAGTTGTTTCAGGCTATGAACCTCCTGAGTCCTCTCG

CloneName:RAP25

Size: 1600 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: unknown

Protein:unknown [Arabidopsis thaliana]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang—-Gu Kang, Hak Soo Suh

kangsg @yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

GCGCAACGCCAGCATCGCCAGCGCGCGCCTGC
GCCAGCTCGACGTGTTCGACTCCGTCAACATCACGCTCGACGCCGGCCCACCAGAGCTGCCCGGCACCACCAACGTCGTC
GTCGAGGTCGTCGAGGCCGCCARCCCTATCACGGGGAGTGCGGGAGTATACTCCAAGCCTGAGGCAAGATCTTGGTCACT
TGAAGGCTCGGTTAAGTTGAAGAACCTGTTTGGCTATGGTGACATCTGGGATGCTTCAGGTGCATACAGTTGGGATCAGA
CATCTGAGGTTGGCATTGGAGTGTCCCTGCCAARGATT TARATCAATATCAACACCCTTGATGGCTCGGGCGTCATTGTCG
TCCCARGATTGGCTGARATTTTCTTCTTACAAGGAGCGCCTGCTTGGCCTTTCATTTGGTTTGAT TTCAACCATGCAACA
TGATTTGTCTTATAATCTTACATGGCGTACCTTAACTGATCCATCACAAGTCTCATCGAAGTCCATAAGGAGGCAATTAG
GGCACAATCTTCTCTCTGCGTTGAAATATACATACA
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CloneName:RAP26

Size: 3800 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: hypothetical protein

Protein:hypothetical protein [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang—-Gu Kang, Hak Soo Suh

kangsg@yumail.ac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

CTCAGACAGTGTGCAGCATTAGGAGGGAGAA
GCAGAAGAAGAGAAGCCCCTACCAACCTAATCCTTGACTGCTCTCCAGGCACARACGCTTCCATTGCCACCTCTCGTTTT
CTTCCTCTCTCTCACGGACCCTGTGTTGGTCGGTTANNNACNTGNT TTTCTCGAGCCTGTTCCGTCCTGATTCCTGAACA
AGAGGTTGGCAACTGCGAGAGAAGTTGTTGCCGGAGTGTTGGTTCGTCTGTCCGTGGATTCTTTGGTTGGTGTTCTTCGT
CTGGTGGTGGTGGTGGTGGTGGATCGGCCATGTTCGTCAGGARGC TTGTGGAGAAGGCCTCCARGAAGCATCGCATCGGA
GGTATCAGCGGCCTCCGCGCCGAGGACGTGAGCCCGCGGCTGGCGTTCCACTACGGCGTCCCCGCCGACGCCGCGCTCCT
CGCCTACGACCCCGCCCTCCACGTCCTCGCCGTCGCCACCAGGAATGGGCANATCARGCTGTTCGGCCGCGACAACA

M13F

TTTTTTTTT
TTTTTTTTTTTGGGAAAGAAATTCACCAGTAAATTCTTGCTGTGATTCTCAATCATTATTTACAACAGAATTATTTCATG
CGGTAGAAGAACTGCACTGAATGAACAGGAACACTCARARCTGAGAGGGGAAGGTACATGTATGTGCCATTTCTACGATG
TGGCCTTCTCGTTCTTTGTGTTTCGCAGCAGTTCTTTTGCCATTGCCGAGRAGGATTGAGCACCGTTGGCCATATCTCCA
GCGCGAATATTAATGCCCTCCAACTTTTTTATATTCTCTTGCAGCTTGTTCCCARTCATTTTTGGTAGGCTAGTGGGGTC
ATCATTTGTTGCATATCCATATTTCATCTTTATCTGGTCAACTTGACTGACTGATGTGTCGTCTTCAGGTTTTCTATTCC
CTGAATTCACCTTTTCTTCTGTCCTGGGCTTCAACTTTTCTCTTAGGCTTTGGAATCCCTTGCTGATTTTCTGTTTGCTT
AGACCTGGGAAGTGTGGTCCTTTCTGCTTTTGCGGGTTATCATCAATGTTGATATCATCTATATCTAGTTCARTGTTCTC
GTCATCTTTTATTGAACTGTTCCTCTTCTCAGATACTGGAGCAAATTAGCACATGAARATATTGAAGACNGCTCTTC

CloneName:RAP30

Size: 2800 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification:

Protein:

Organism: Oryza Sativa L. (Japonica cultivar group)
CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh
kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498
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Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712749, Korea

M13R

TATAARAATTGTGATTTTATTTTAT
GCACTGCGGCTATGGAATCAACAATATACTAACTTAAATCCATCTCATCCTATGCTTTTAATTTACATTACTGATTGGCT
TTGAARGCATTAGCACAGGCATATTACTATAAGTATATGTTTACAGAATATGTACACTGGTAATTGCTACAGCATTTAGTG
TTGTGTTTTATTTTTTGTTAGATGTTGTACCGAAGAAAATATAAAGAGCCCTTTCCTTTATTGATCGAATGTTTTGCAAA
AAGCAACCATGCATGCATGTATATCAACCATTGATATTTGACCGGATGCTTTTATATGTAGAGAGGCTTGCAGAATTGTT
CCGAGTACAATGTAAGTGCCACTCTTCTCTAATTACTATTAGTATTTTGATAAAATTATGTCTCATTTTCAGACTGCAGT
TCAATTTGTCATTTCAAGGGATAAGCAGGGTAGATAATATATGTATTTTGTTAGAATAGRAATACGGACGCTTCTGGTATT
TAGCTGATACCTACACATAGTGAAGAGTAATGTGCGCTCGCCACCGGCTGAAGGTTTCGCTCGCCAAGTCTGACACAGAG
AAGCAGTTGAAGTTAACCTCG

14102

ATTTGAATCCTTCARATCCCARAGTTATTATTATACAAATAGTTGAAAGGTTCTATAGGTGCTATTTC
TATAGAACCAATAGTTACAAATATCAGTTGAAAGGTTCTATAGGTGCTATTTCTTCAATAAATCCAGCAGCCTTATTCTA
TGCTTTATAATTAAAACAATATTAACTTCTITTTTGACTARRAACAATATTAACTTTTGGAGATTACAGAGTARAGTACAT
AGACGGTCCTTACACTTGNTAGGGTTATGTTATCTAGATCCCCARACTCTTARRATGGATCCACGTCTCGGAACTTATCA
AAGTGTATCATCTAGGTCCCAAATCGACACAGCCCCTCTAAGATCCTATGTGGCACTAATGTGGCATGCCACATGGACAT

GNATGGGTCTTTTTTTTCTTCTTTTCTTTTTCTTTTTCTTTTITTTG

4440

GTGAAGAGTAATGTGCGCTCGCCACCGGCTGAAGGTTTCGCTCGCCAAGTCTGACACAGAGAAGCAGTTGAAGT
TARCCTCGGTTTCTCAATTTTTTTTTCATTCTATTTGTTTTT GAGAGCTGGGGATTGGGCATTTCTATTCATTTAGCAAC
AACGTTTCTATTTTTCCTTTTTCAGCACATACTTCGACTGTGRAGTCACTGTTATTTGATCCTTCAAATCCCARAGTTAT
TATTATACARATAGTTGAAAGGTTCTATAGGTGCTATTTCTATAGAACCAATAGTTACAAATATCAGTTGAAAGGTTCTA
TAGGTGCTATTTCTTCAATAAATCCCAGCAGNCCTTATTCTATGCTTTATNATTTAAAANCARTATTAAACCTTCTTTTT

M13F
TTTTTTTT

TTTTTTTTTTTTTTTTTTTTTTTTGACNACTAAT TTGGCAGCATGCATACCCNCATGGGCCANTTTGATTCGATCANCAA
CCGGACCACTGANAGCAAAACACATGCTGCATGCATAATGCGTTTATATACTCGCTCGTGTATCACGCATATNAATGATC
GATCACATGCARCACCGACATATTARATTGACCCATGCATNGATCAATCCATCTNTNTANCTATGCCTATAAATATACNC
CATATTAAGCAAGCTRATTAAGCTAGCTACATATATATATATATATATATATATATATACTCTCTCCARAGTTTACATTG
NTGATATATAGCTCATCATCATCAATCGATCATGGCCNGANTTGTGANGNCGGCGGCGTGCAACGGCGGCGAGGGGGA

CloneName:RAP34

Size: 1400 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification:

Protein:

Organism: Oryza Sativa L. (Japonica cultivar group)
CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh
kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498
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Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

M13R
CCCACTGCGACTACATCGTTCAACGATCGCGCGTGAATCTARACGTGGAGCTACAGCGCAACAACCAAGGTACARARGAT
AATCTACATGTGCAATATTAGTCGTAATCAAATTTCCATATCATTCAGCGTTTCATAATTATCACTGCCTTARAATATCC
CTAGTCACATAATATTCCTGGATTTACTTTAAATTGCTTGAATTACTTAATTATTATTATCATTGCCAATTAATATCCCT
GATAAACAGCAGTATTATCATCCCTAGAAGTGCATCTCACATATTGACTCAAGTTGGATTAAAGTTACGCTTGGTAATTG
GTTTAAGAGCAGCTGGAATACTACGCAATTGTTCTAACGAATATCTAGTACTTIGCTTTGTATACTTARATATATCCATAA
GTCGGTGTAGTGGTAATATTTGCTTCCGAGATTATGTGCTCAGCTATACTCCGAACTGTCAACTATCAGTTTGGAAGTAT
GTTATGTTGGTCARAATACTATTATGATGTTTCCAGCATACGATTGGAGAACTCTTGTCCAATTTAAGTGAAATAAGCTCT
TGTTCTTGCCCAGAATTTACAGCGCTCCTGCGCCTTAATATCAAACTA

CloneName:RAP42

Size: 1600 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: unknown protein

Proteiniunknown protein [Oryza sativa 1

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yvumail.ac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

AGCAAACCA
GCTTTTTATTCCAACAATCTTCTAAGGTTGGATTCTCTCACTCTCGAATCCTTCGTACAGTTGTTCAGCATGCTTGCTCG
CGGTATCCGTCTCTTGTACCATGCAGTAATGCATGGACTGCTTTGTCCAGAARAATACAAGCATTTAARACAAGCAGRAG
CAATCCAAAAAGGTACATCCAAAAARRAGGTCTTTGTGATCTTTGGTGGTGACACTTCTGAGCGGCAAGTCTCTCITATG
AGTGGCACAAATGTCTGGCTTAAT TTGCAAGGTTTTGATGATCTTGACGTGACACCTTGTTTGCTTACATCTGGAARATGG
TTATTCTTCCTTCCACAACCAAAATATGAATGGAATTTCACGTGATGTATGGACATTGCCATATTCGTTAGTGCTACGAC
ATACCATTGAAGAAGTTAATGCCGCATGTATTGAGGCAATTGATCCAGRACGGATGGAATTAACATCCCGTTTACGTIGAC
CAAGTAATGAATGAACTTGGACAGTTCATTAAGCAAATATGATTGGT TTGCGGGCTTTGAACATTGCCGATANACAACCT

ATCAAATACTCTCTTCAACAATGGATCAATCATGTTAAGGAAGCTCAAGCCGTANTGTTTATAGCAGTGCATGGTGGTAT
TGNARANATGGTACTATC

348U

TGCCATATTCGTTAGTGCTCCGACATACCATTGNAAGAAGTTAATGCCGCNTGTATTGAGGCAATT
GATCCAGARCGGATGGAATTAACATCCCGTTITACGTGACCAAGTAATGAATGAACTTGGACAGTCATTAAGCAAATATGA
TTGGTTTGCGGGCTTTGACATTGCCGATAAGCAACCTATCARATACTCTCTTCAACAATGGATCAATCATGTTAAGGRAG
CTCAAGCCGTAGTGTTTATAGCAGTGCATGGTGGTATTGGAGAAGATGGTACTATTCAATCGCTGTTGGGATCTGCAGGA
GTTCCTTACACAGGGCCTGGACAARATAGCTTCTAGGACATGCATGGAACARAGTTGCAACTTCACTTGCCGTTAGCCATC
TGGCTAGCTATGGAGTTCCCACCCATACCAAAGGATCTGTAGANCAACNCANGAGATACTAANAGTCGNCCTCCCTGACC
NATATCTGGAATGACCTGAAAACC
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CloneName:RAP54

Size: 1600 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification : unknown

Protein:unknown [Arabidopsis thaliana]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumailac.kr Tel: 82-53-810-2986 Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

M13R

AGATCGAGTCGCATCGCG
GGCGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAGACCCGGACGCGGCGGCGCACGGCGGLAGCCG
GAGAAGAGCGGGGCGTGGCGGCAGGCAGCAGCTCGCGGGCGTCTCCTCCAGTCTTGCTAACCTCGCCGCATGGGGATCGG
CCACGTGCTCGGCGTCCTCGGCGGCGCCCTCCTCGCCCACGCCGCCTACGCCACCATCCAGTATCGCGCCGTGCTGAAGA
TCACGGAGGAGGAGTTCTCNAGTCCGCCTATGGATGTGATGATGCAATCGCTCCTGGGGTTGGCCTTATGCATGTGGGCA
GGTCTTGCTGTTCCAGCGAAGTTCCTTTCAGTGCTCCCTCACTCTGAGGAGAATAGGATTGTTTCACTCCCGGCTAACCT
GGACTTCATGATCTTCAACCACCGCGGAAGGGCGCTNCCTTCAGACCCAGACTTGAAGCTGAAGACATGATTGAACATTT
ACAGTTTCTGTTATTTACCACAGTAGGATGATCCATCCGTTATTTTTTTTGTGTCCTCATTGTTGAGGGGGA

M13F

TTTTTTTTTTTTTTTTTTTTGCAACTCAATAATCTTTCGATATTTCACCGAGGGTAAT
GTATGGTAGGAARATCGCCANACATAACANAGCCGGCCANACTCAACTCAAACTCAACCCTATGATGGTAAACTGTTTGC
GATTAACGCCTCCGCCTATGACAATGTTTGGANATAAACGCTTCCACCAAARAACGAATGTCGGGGAGNGTTCTCCCCTA
CAANAATTATTATTGTTTTCAATGTTAAARAGGCAAAATTCACCARATCCCGTTAGNGCAGGACCAGNAATAARACACTTG
TTCGTCATCATTTTCTGCCAGTTTAGGCACCGCCCGAGCCGTACTTNTTTCCARANAAAAGGATCTGCAGCTGGTCATAG
CCTGANAGCACACCAGCACCAGCAATGGCACGTAGGATGTTGGCACCAGCACCCTTGAACAGNGACTTGGCACCCTCGTT

CloneName:RAP68

Size: 800 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: unknown protein

Protein:unknown protein [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumailac kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea
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M13R

ARAAGGAAAAGTTGAARACTTATCCAT
CCATCTCACCCCCARAGTCGCCGTCTCCTCTTCCTCCGACGAGCGACAGCGAGAGCCTTCCACTCTCCTCTCCTCTCCTC
TCCACGCCATTCCAGAACCAACCCTCGCCGCCGCGTCGCTCCTCTCCCCGCCGACGARTCCAGGCCCCCGGATTCCCCCG
CGCTATGGCCTTCGCCAGCTCGCTCCTCCCGGCGCCGCCGGCCAGCGTCGCCCCGGAGCTCGCCTCCTTCCTCCCGCCCE
AGGCCAAGAGGGGCGCCGTCTCCCTCGCCGCCACGCGGCGCCGGGGAGCCCGGATTGGAGTTAGAGCCGAAGTG

T7

TTTTTTNTTTTTTTTTTTAAGGGAATCTAAAAACCTGTCAACATGTTTTTATTGATAT
TCACATAATCAAAATTATGGAATCCAACAGAAAATCATTCAGAAGGTACATCCATAAARATGACCCAGAAGACATCTGTAG
AAATTACATCTGGGAAAGAGGTGAAACAGATTATTTGCCTTCCATTCAAGTCATGACAGGTGAAAGAAAAGCTCTAAGGT
CATTTCAGAGCGGGAGCAGTAAAACGGGGCACGGGNATGAATTCAGCCAGCARATTCCCATCAACGTGCTTGGAATG

CloneName:RAP69

Size: 1100 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: unknown protein

Protein:unknown protein [Arabidopsis thaliana]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214~1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

AGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGCAGAGAGAGAGGGCGAACCCC
NCCNCCCNCGNTNCACACGCCCCAGNTTCCCGCNNGNNNCCCCNCACCGCCACATCCNCCNCNCGCTCCGCCGCCGCCNC
CGCCANTGGGCAGGGGGAAGTTCANGGGCARGCCCACCGGCCGCCGCARCNTTTCCACCCCCGAGGAGATCGCGTGCGTG
GTCGTTGGGTCGTCCACGCACATTTAAGAANAAT T TAGCTGAGGAGGAAAAGGAGGAGGAAGAAGACGACATATAAGAAT

CTGAAGAGGAAGAATCTGNAGATGAGTCTGACGGGAAGGCNTARCATARAGGAACTGAAGGTCTTATTCAGATTGARAAC
CCGAAC

CloneName:RAP73

Size: 2000 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification:

Protein: unknown

Organism: Oryza Sativa 1. (Japonica cultivar group)
CFGC project number: CG1213
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Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

M13R

GTTTCTTGTCTCCTTTAGCTTTTCATGTTC
ATCTGCCTGGACATTCCGGTATGCTAGCCATGTGCGCCGAATCGGATGACGATACATTGTTGATACTTGATGGTGAAGAA
GTAAAGCTCTGCGGTTTATGTCACATATTAGATGGTTATTTTGTTTGAGTGCAGTGCARATCATGTGGCATTGCAAGGATA
CGATGTGARAGCAATTCGGAGATAAGGGGATATGGTGAATTGGTGATACCTARCTGAGGATTAGTTCATCTTCATACTCT
ATCAGATGATTTGGCCAGTGGAAATTTTGCCAGTGAATATGGTTTACTTCTCTARATGTAGGATCAGGAATTAAGGTGGT
TTATGGGTTATTGAGACAAARATATCTCATGATACAGTTTTATTTTTTTGGAGGAAGAGAGGTTCCTCTCCCATTTCATT
AACGAAATGCAGATGACAAAGTCTTTTACAGGCACTAGTCTGACTAGAATGACATTCTTATTTCCTCGTGTCCAGCACGA
TTATTGTTCCTTGGGCTTGGTTGACAGTTGAGATTATATGCATCCTCGATGGGGNATGACCCACAATCCAGAATTCAGTG
CACCTTTNGGTACATTATATGTTTCATATTAAAATATAATATAGTTCTAGTGTGCAGGAAATTGTTTTTTACACGTTATG
ATTATAGAGCTAC

M13F

TTTTTTTTTT

TTTTTTTTTGATGCCAATGCAGGTAGCAATGTCTGCCACARACCTACAGCATTTGAT TAGAAAGCATCTTACAGTGCACA
CATATTTACAAGTACGGGGAAGGAAGAACGCCARAGATTTTTGGCAGTCTGATTTAACCCTCCCTCACAAAGGGAATCTG
CATCCTAGAGAGTTTGTTCATCACAGATCAGCTCATACCGACGACATTCTCGRATCCATTCTCCTTGATCAGATCAGTGA
ATTGGTTCAGGTAGCTCACAAGCCCACCTAGCGATTTGATCAGCTCATCACCTTTTTGGCGAGTGGTTTCCATAGAATCC
GATGAGATAGCAAGGTTATGGTTCTCATTTTCGCCTGCCTCCTCTTTGAGTAGCATATGGATGTGCTGCGCGTTCTCTTG
TARCTTGTTGGCCAGTTCACATGCATCGGTTTGGCTTTTCTTGCCCTCGTTGTTTGCTCCCGTTTCGCAGACTTCTAGAC
AAACATAACACAAAARCGGTGTCATCAARAGATGTCAGGTGACTTGGAGGAAACATARATAAACTGAACTAGCTAGCTGA
TAGTATGAAACAGAATTACACATGTAGCTAAGCATAGTATGGTGCTTTGTACACTCAATGAAGATARARGGGTCTTAGAG
CARACTAATACCCCCTATTATATCGTAAACAAGGAANACATTGTACARAGCCAARATTTATTG

CloneName:RAP78

Size: 2800bp

Vector: pBluescript SK (-)

Identifier: OsMCFP

Sequence Specification: mitotic checkpoint family protein

Protein'mitotic checkpoint family protein [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Sco Suh

kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R
GTCGTTACCCATTCCAGCCTTCCCCTCT
CACCTTCCCCAATCTCCCTGCGGTAGRACCCTAGAGGAACCTTCTAGARCCCCCGAGCCCCCCCCCCCCCCGLGGLCCLCCe
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GGCGAAGCCAGCGAGATGATTCTCCGGACTCCACCGCAGCGGAAGCGGCGGGCGGACTCCGACGTCGACGCCGCCGCCGL
CACCGCCACCACCCGGAGCCCCGTTTCCGACCGCCGCCTCGTGCTCTACGACCGGCCCACCGCCCTCGTACCCGCTGGLG
TCCCCGGGGAGCCCATGGATGACATGGTCTGCACGTACCACTGCCGTCAGATGGTGARATCAGAATTTATGGTGGCATTG
GACACTGCAGAGAAGCAAGTTCAGGAGTATCGAGCCACACTTGATGATATGGAGGAACGATTATCCAAGAGTGAGGATGA
GAGGGCAACATGCCAGGACAAACTGAATTATGTCGAGCAAGAATTGGCAGCAACARAAGGTCGGGARAGTGCAATGCAAG
AGCGATTATTAAAGGAGGTGGGTGACTTTTCAGGAACGCTACTGTGATCNARATCCAGAAGATAGGGGGARCTTTGAGAC
GCCAGCTGAAARAAGAANATTG

M13F

TTTTTTTTTTTTTTTTTTTT
AAGAAAACCAATTCTGGTTTGCGGTAATTAACAATTCACATGGCTCAGTTACATATGATAGTTCGCTACAGTTTACARAA
GCTCATGCTTCAGTCCAGGCCACAGTACAAGTARCGCTCGCATTCATATATACTTTGTCAAAAATCATAACAGAGGTGAA
TCCATGTGAGTATGTGACAGCCCGGCATCAACTCTCTACTCATGTCCAATTAGTAACACGCCGTGCTCCTCAGCTTGCTA
TATCTAGGAGCTTGCTCGACCACGGTCCAGGGCTGCCACAACATAACAATTTGGACATCTCCAGTTACTACGAGAAGAAA
ATCCAACAATATGAATTCTCACTGAACTTTTATCTTCAACAGATACTTCTTTTGTTGAAGGATTCCATTGTCAGGTTAGC
TGTGAAGGCCGGGATAGAATTCATCTNTCGTATGARAATATCTACCTGCTGAGCAATTTCATGTTGAGAAGTGTAGTCAT
TGACCACAATATTGGTGCTTCCAGATTCGTAGTCARACTCAAGCTTCTCATCATCACTTTGGGCGTAACAGAATGCAGAR
TAAAACGTGTTACAGGGATCCCATTTGACTGTTGCTGATCATTCATCACTATCTTATARCCAAAGAGCGAGCAGCAAGCC
TTTCGGARAACTGAAATCCNCCTGCAARTANGCCTTATATNTTCTTCACGTTTCTCTAGGGTGCATTTGATTT

CloneName:RAP79

Size: 1300 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: unknown protein

Protein:unknown protein [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang, Hak Soo Suh

kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong. Gyeongsan
Kyeongbook, 712-749, Korea

M13R

AAGGAAGCTAGGGTTAGCTAGCTGTGCAT
GGAGGAGCCTGGCCCTGAGGAAGAGAAGGAGGAGGAGGAGGCGCGCTTCGACTTCCTCGAGTGGATCGGCCCGGACACCT
CCGCCGCCGTTTTCACCTTCCTAGACCACCCCGCTGATCTCGCCCGCGCCTCCGCCGTCTCCCGTTCCTGGCGCCGATTC
GTTGTTCGGAATGGCTTCAGCAAGATCCAATGCCTGCGCCTTTGCCCTGAAGCTTCAAACTTCACCCGTATTATTACCAA
ACAAGCCATTGCCTCTGCTTCTGAGTCGGATGCGGAGCACCAGCACAGGGCGTACATGCATCTCAGCTATGCCCTTCTCT
TGGATGACCCCCAGGACTGCATCATCCGCTGCATCGGTGCCTCCACCACCGACAATTTCCCTGAGGAGACCATACAAARC
ACCCTTGTGCCCACCGATTGGGTGGCCATGATGAGGCCCTCTTATTGGTCCAGCGCCGGCCACTTCGATCCTGCTGTGCC
CGAATGCCTCTTTTACAGGCTTCGCTCCGATCTATGCCTCGTTCAACAAATCAACATACAGCCATTCAGAGGTCAGCCCA
CCCATCCTCCTTCCTTCTTTTTACTCCTCTTGCTARAATACTAGNATNACCTGTCTCTTGCACCNGCTTTCTTCCAG

3380
AGACCATACAAAACACCCTTGTGCCCACCGATTGGGTGGCCATGATGAGGCCCTCTTATTGGTCCAGCGCCGGC
CACTTCGATCCTGCTGTGCCCGAATGCCTCTTTTACAGGCTTCGCTCCGATCTATGCCTCGTTCAACAAATCRACATACA
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GCCATTCAGAGGTCAGCCCACCCATCCTCCTTCCTTCTTTTTACTCCTCTTGCTAAATACTAGTATTACCTGTCTCTTGC
ACCCAGCTTTCTTCCAGTATGGTGATCCAATATACTCCGCAARATATGTCCGCTTCCAGATGGGTTACCCAARGACACCT
CTACCATCTCAATTACTTGTATCTCATGATAATGAR

M13F

TTTTTTTTTTTTTTTTTTAGAGTAGCAGCATCTTCTCCATTCTATGCTCCGCTCATTAATCCTTGTTCATGT
ATACAGCATGTATTATAGTAGCATTCAACAAGGATGCACTCACAGCATCTCTTACATACRAGGCACCAGTGCATTCTCAT
CTTGTTAAAARAAGGAGAAAAGGATCTTARAAACACAGTGAGCATACATCACATGGGACARAATGAATTTCCATATATAT
CCTCTTAAGTCTCTTCCTCCTCTTCCTCAGATGCATCATGCGCGCCAAACAGCCTGTTCAAGATGGCCTGGTTCCATCCT
AATCGTCGAGCTGAGCTTGAGTGCAAGATTCTTGTGGTAAAGTTGCNCCACTTAGAGGGGCTGTTGCGACCATCATCCCC
TGATGACTCACCATGGCACACGCCAGATCTGCGAGTATCTGGATAGTACTTGANNACCACACCGTTCTTGTAAGGATCTA
CTCCTAATTCCCGCGGCAGTGGAATCCCCACTATTTGGAAATGANATATGCATATGGTAATATAGATCATCCATTTCCTG
TTTCTGAACCCTA

CloneName:RAP84

Size: 600 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: unnamed protein product

Protein:unnamed protein product [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang

kangsg@yumail.ac kr Tel: 82-53-810-2986, Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

GTTGGCTGGCGGCGGCGACCGCCACCTG
CAGCTGGGGATGCTGTCCACCGGCGGCGAGTGCCGGGGCACGGTGGGGGAGTGCCTTGAGGGGGGAGACGTCGACGGCGA
GGAGGGGGAGCTCGGGTCGGCGTCCGGCGAGGCGCACCGCCGCGTGCTCGCCGGGAGAGGGTACATCAGCTACCAGTCGC
TGCGCCGCNACAGCGTGCCGTGCTCTCGCCGCGGCGCCAGCTACTACAACTGTCGCCCCGGCGCCTCCGCCAACCCCTAC
CACCGCGGCTGCTCCCGCATCACCCGCTGCCGCGGCTGATCTCCTCCTCCTCCTCCTCCTCCTCCTGCGCCGCCGCCGLT
GG

CloneName:RAP91

Size: 2500 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: unknown protein
Protein:unknown protein [Arabidopsis thalianal
Organism: Oryza Sativa L. (Japonica cultivar group)
CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang
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Authors: Sang-Gu Kang

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

CloneName:RAP97

Size: 1500 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: hypothetical protein

Protein-hypothetical protein [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Coarresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

T3

CCACACCATGCC
TCTCCTCGCCCGCGCGCCACCGCCGCCGCCCACGCGCCGCCCGCGTCCGCGCCTCCGGCTCCGACCCGCCGCCGCAGCAG
CAGCAGCAGCAGGTCAACCTCTCCGTCCTCCGCTTCACCCTCGGGATTCCCGGGCTGGACGAGTCGTACCTCCCGCGGTG
GATAGGCCTCGGCTTCGGCGCCCTCGTGCTCCTCAACCACCTCCTCTCCCCGTCGCCCACCCCCGCGCAGCTCAGGTCGG
BAGGCACTCGGGCTGTGCCTGGCCGCGTTCTCGGCGACTCTGCCGTACCTCGGGAGGTTCCTAGAGGGTGCTGGTGCTGCT
GAACGTGTGCCCTTGCCTGAGGGGAGCAGGCAGGTGTTTGCCATGTCTGATAGCCTGTCAGCAGCACAGAAGGAGGACAT
GGCGTGGGCTTCGTACGTCCTGCTGCGGARCACARACACCACATCTGTCCTCATATCAATTGGCAATCAGTTGTGCATAC
GAGGATATTGGGATCCGCCTGAAGATATTTCCAARATATGCCATGATTGAGTGGTTCAAAAGTCAGATGCAGGAAGCTGGN
AATTGTTGATTTGAGGGAGGATTTGTACTTCCCTACCTTTTCTGACACTCAGCTTGGGAAGCTTCTCCCANAGGGGATT

384L
CATGTTATGCATAGATAGGATGTTCAGATTTTAACTTACCAACAACGTATAGATCTTAACAACATCACCTTAATGTAATT
GACTGATTAATRARAGCTTCCATTATCTACCCARARAAATCTGAACAAGATGTTCTCAGGATATGGAACTATGGAAGCAT
AAAGATATCTTCTTGGATCACATATATTTGTATATGTTGATTTTACTTTACACACCARAGTTTGGTGAAACTATTTTACA
CTACTGCTCAGNAATCAGAATTTCCATAGNATTTGTACAAGTCAGTCAAATTTACTAGGAACCTAATACAGGCTCTARAG
GATACATTTTGTCAATAGTTTATTGCATAGGCCTAATATTGGATAGGTGGCTACAACGGNTGNTTCAAAATAAATGATTG
CAAAATTTCAAGNTTCATATAGNCTGAARAAAAGAAARARAARAACT

T7

TTTTTTTTTTCTTTTTTTTTTARAAGCAGTCAGTGARAAAGGCGAAARAATGACACGCTTAT

CATAATTGCCTTTTCCCCAAACCTTTTACAGTATGAGTCAATTTAATTGCTTGAGACATTTAAAGCGTCAGGAATAGGCA
TTGCTTTCCATARAGATTAATATGTCCTACTTGCACATGCCAGTATATGGGGTTAGCTTCTGACACCTCAACTAACTAAT
GACACGTCCATCCATCTTCACCAGAARAATCTTCATCCTTGTCGGTACTCTAGTAATTCACATTGATTAACCRAATCTTCC
TTGCATCTATAACAGGACAGCTGCATTCAACAGTTGCGAACAATTTTGTCTCTTGCAAACGATGCCAAACATTATTTACA
CATCGCAACAGTTGTRACAAATGAAGCATTACAGGAGGCTTTCACARACTACATGTTATGCATAGATAGGATGTTCAGAT
TTTAACTTACCAACAACGTATAGATCTTAACAACATCACCTTAATGTAATTGACTGATTAATAAAAGCTTCCATTATCTA
CCCARAAAAATCTGAACAAGATGTTCTCAGGATATGGAACTATGGARGCATARAGATATCTTCTTGGATCACATATATTT

- 224 -



GTATATGTTGATTTTACTTTACACACCAAAGTTTGGTGAAACTATTTTTACACTACTGCTCANAATCAGAATTTCCATAG
ATTTGTACAAGTCAGTCAATTTNCTAGGAACCTAATACAGGCTCTARAGGATACATTTNGCNATAGT TTATGCATAGGCC
TAAATGGA

CloneName:RAP120

Size: 2500 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: hypothetical protein

Protein-hypothetical protein [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae~Dong, Gyeongsan,
Kyeongbook, 712-749, Korea

M13R

CTGGCCCCGGCCGGAGCGTCGTCTCGTCC
CCCTCCCCCCGCCCAGATCGCCCGACCGGCCGTTGCCCTCCCCTCCCCCACTGCCCCGCTCCCAGCTCTGATCCAGCAGG
CGGCGGCGGCGGCGGCGGAGGAGAGGCAGCAGCAATGGCGACGTCCAAGAAGGATCCTCCGAGCAGGGACAGGGCTGCCA
GGATGTCGCCGAACCTCAAGCGATCGTCAGGCATTGAGGCCTCCTCTGCCGCCGGNTATGGCCCGCGGAGGGCCCGGTCG
GTCCCGAGCTCGCCGGACCGCAAGTTTGGCGCGGCGGCGGCGGCACCAGCGGCCGCCTCCGGCTCCCCGGAACGTTTACA
GGCCGTCGCTGTCTGCCGCTGGCCGGTCCACCCTCGGCACGGTCTGTGTCCGGCAGC

T7

TTTTTTTTTTTTTTTTTTTTTGGCTAAGAAARATCTCCCATCTGAGATCTCATCTGAG
TGATATTTAGCTCATGAGTTATTACARGCATGTCTAGTACTTATTCATGCACGGATTAGATCAGATCAGATTACACCATG
CGCAAAAGCCAAATCACTCTTCTCCCGCGTCAACACCATGCATGTTCGATCATGCACCGATCGCGACGAACTCACGCCAT
GTAGCGGCGTCGTCGTCGCCGCCGCTGCCACTTAGGATATCTTGCTGCAGTCGGTGGCGGCGCCGACGGGGATGGCGAGT
CCGAGCTTGCAGAGCGCCGGGAGG

CloneName:RAP138

Size: 4500 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: unnamed protein product
Protein:unnamed protein product [Oryza sativa ]

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang—-Gu Kang

Authors: Sang-Gu Kang

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498
Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
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Kyeongbook, 712-749, Korea

M13R

AGAGGAGGAGGCCGCGGCTAGCGAGCGAGCGAGAGRAGAGGGGAGAAGAAGAGGTG
GGACAGCCGGGAGATCCATCCCTGTGGAGAGGAGGGAGGGAGGAAGGAGGCGTTGGAGGACGAGAGGTTGACCGATAGAT
CCATTGCGGAGTTGAGTGTTGATGCAAAGCTGATTCCCCATCGTTTAGCTTTTTATANTAGATGGGTTCCGTAGGGGTTG

CNCCCCTCCTGGGTTARAGRACAGCAGTANCACCCGCATGGNTGCTGAGARGTTGCCTGATCAGATGCCATGATCTGAAG
ATAACG

T7

TTTTTTTTTTTTTTTTTTTARATTTTTTATGATTAGTATTTTTATTGTTATT
AGATGATAAAACATGAATAATATTTTACGTGTGACTAATTTATTTTAATTTTTTCATAAACTTTTCAAAGACGGACGGTC
ARAAGTTTTGACATTTATTTTAGGGCAAGCTAATATTTTAAAAGCTATTTCTTTATATARCTGGTGACCCACGTATCATC
AATACTTAGGAARAAAATTAAAAGATTGTGTCGACGACAARATTCCTCATACCACCTGCAACTGCTAACTGTCACTCTACG
CACCGCCATCACCGCTCTTTCTCCATGAGCCACCATCGTTCCTCCCCTTTGCCTTACATGCACAGCCTTAACCTCTAGTA
ACCGACAAGTCTTTTTCTCCTCCCCTATCATGATGCACACTATTGTTATGGTTGCAATTGAGGTCGGAGATGTCGGGCTT
GCAGGGACTTTGGAAGGCAGGAGCTGACCCGACGAAGAGCGAAGGCGCTATATCCGGGCTCTTTCTTGCTAGATCTATCG
GTTATCCARCTGTCAGATGAAAGAAGAARATGGAGAGAGAGAGAGAGAGAGAGAGAGTTAATGTGCGACGTGATTACTGA
GTCACCGGACTTGGAGATGGNATAAAATATGGGGGNCCNAATTAAAATGTAAGTTAGCTATTGTGTAATGAAATGGNTAR
AGGATAACATTATATGARAATTTGTAGAATTTTTANAARACATAGNATGGATGNAATTTACCC

CloneName:RAP141

Size: 2000 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: Unknown protein

Protein:Unknown protein [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

GAGAGAAGGARACCGGAGGCGACGAGAGGGATGG
CTTCCACGCTGCGGCGCGCGGCCGTCCTCCGCCGTGCCGTCTCCTTCGCAGCGCCGTCTCCCGCCGTCCGCCGCGCCGLL
CGGCTCCCGATCGCGCCGCGCCGCCCCTTCTCGCAGCCGTCTGCAGCGTCAGGTGATCAGCCTCCCAAGTCTGCACTCGA
CAAGTTGAATCCATTATTTGAGGAGGTCATGAGARAAGGAGTTTGTTCGATGGATCAATATATGACACTTTGTTCGATGG
ATCAATATATGACACTGGAAATCGTCAAAAGCATCCAACATGCTCGTATAGAGTTCAATCGAAAGGAAAATGACTGACCA
GGATGGGAAGGCTGGAAGCCTGGAACGCAAGAGATTATGACAGTGTAGTAGTCTACATCTGTGAATTAAATTACTGAGAC
ACTAGCTTTTGRATCATGCTGTAGTATGTTACTAGTTAAGTTCATTTCTCATTATCAACCGTGTCCAGTATARACTTAAC
TGCCAATGCTGCTCGATGGAGGTCTTTATAACRAARAAAAARAAAARAARAAACTCGAGTTTTTTTTTTTTTTT

M13F
NTAGTTNTNTTGCTCGCCGCCGCCACCACCACCACCTCGCCACCCTGLCGGC
GGCCTCCTAACCGCGCGGGCCTCCGCGTCCTCTCCCGGCTGCTTCCTCCGCGCGCTGCCGAGATCCCGCGCCATGGCCTC
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CGCCTCCGGAGCCGACGCTGCCGCTGCGGCGGTTGCTCCCCCGTCGCTGCTCGTCTTCTCAGGAGGAACCGCTTTTAATG
GTGTTGTAGRAGAGCTGAAGAAAGTGACGACTCGAGTTGCACATGTTCTTCCTGTTTCCGATGATGGTGGAAGCACAGCT
GAGATTGTGCGAGTGCTTGGTGGACCTGCTGTGGGTGACATTAGATCAAGATGCTTGAGATTGTCTGATGAARAGCACTTC
AGAAGCCCTTTCTGTTCGGACATTGCTTGGGCACCGTTTGCCTCTTGATCCTTCAGAAGCAAAGCTTGAGTGGTAGCAAT
TAGTCTGTCTATTGCATATCAARAACTCACCTTTGTTCATTCARACTGGATCAAGTAACTGGCTGATGTTTTTTATGTATG
AAACAAGATGTGTGATGTTGTTAGGTTGTGTACTTGACAGGTACCAGATTGTAGAAGGAGAGCACGCTTTGTGGGATGGT
GTCTCACAGCCATACAGAGAAACAATACGTGCCTTTTTAGTCTACTTCCATAATGAGATACTTCGACGGTCAGCTGARAT
GTTTTGCTTCACCAATGGCAGGTGATTCTTTTTAAGCATNGGNANTTCTTTTTTGCTGGGGCACGCATATTCTTCCAGTC
TCTGGATGCTGCGATTTTTTGNTCTCACGNGTGTC

CloneName:RAP145

Size: 2550 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: putative unknown protein

Protein: putative unknown protein [Arabidopsis thalianal

Organism: Oryza Sativa L. (Japonica cultivar group)

CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang-Gu Kang

kangsg@yumail.ac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498

Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

GGCACGAGCCTCGCACCGCCTATCTCTACCG
CGCGCCCTCCGCCCCGCGGGCCCTTTGCCCTCCGATGTCGAAGACTCGGACGATTCGAATGCCGGAGACGGCGCCGGCGA
GGCCCTCAGGAAGAGCCGCAACGACCTGARACGGGAGGCTCGTCGCGCCGTGCAGTGGGGTATGGACCTCGCTAAGTTCT
CCCCTCCCCAGATCAAGCGCATCCTCAGGGCTGCGTCGCTAGATCGCGAGGTGTTCGACGCTCTCATGCTCGTGAAGAGA
TTTGGATCAGATGTGCGGGAAGGARAAAGGAGGCAGTTCAACTATATCGGAAGACTTCTGCGTGGTGCACAACCCGAATT
GATGGACACTCTAATCCAGTATTCGAAGGATGGCGATGATAACAGGTTACTTGCATTAATGAGTGAAAATACATTCTTGA
TGGARGATGAGGAAATAGAGGACTTGCCTTGCAATGAAGAAGAGGGTGACAAAGAGCATATTGAAATTGCAGATAGATGG
TTTGAGGGCCTCCTTTCCAAAGACATTTCAGTTACTAATGAAATTTATGCGATACATAATGTTGAGTTTGATCGTCAGGA
ACTGCGGAAGCTCGTGAGGACAGTCCACATGGTCCARGATNATATAGARRATGAACNTGAAGAGGATCTACATG

CloneName:RAP146

Size: 2550 bp

Vector: pBluescript SK (-)

Identifier: unknown

Sequence Specification: putative unknown protein
Protein:putative unknown protein [Arabidopsis thalianal
Organism: Oryza Sativa L. (Japonica cultivar group)
CFGC project number: CG1213

Corresponding Author: Sang-Gu Kang

Authors: Sang Gu Kang
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kangsg@yumailac.kr Tel: 82-53-810-2986; Fax: 82-53-816-8498
Adress: Institute of Biotechnology, Yeungnam University, 214-1 Dae-Dong, Gyeongsan
Kyeongbook, 712-749, Korea

M13R

CCTCGCACCGCCTATCICT
ACCGCGCGCCCTCCGCCCCGCGEGCCCTTTGCCCTCCGATGTCGAAGACTCGGACGATTCGAATGCCGGAGACGGCGCCG
GCGAGGCCCTCAGGAAGAGCCGCAACGACCTGARACGGGAGGCTCGTCGCGCCGTGCAGTGGGGTATGGACCTCGCTRAG
TTCTCCCCTCCCCAGATCAAGCGCATCCTCAGGGCTGCGTCGCTAGATCGCGAGGTGTTCGACGCTCTCATGCTCGTGAR
GAGATTTGGATCAGATGTGCGGGAAGGAARAAGGAGGCAGTTCAACTATATCGGAAGACTTCTGCGTGGTGCACAACCCG
AATTGATGGACACTCTAATCCAGTATTCGAAGGATGGCGATGATAACAGGTTACTTGCATTAATGAGTGARAATACATTC
TTGATGGAAGATGAGGARATAGAGGACTTGCCTTGCAATGAAGAAGAGGGTGACAAAGAGCATATTGARATTGCAGATAG
ATGGTTTGAGGGCCTCCTTTCCAAAGACATTTCAGTTACTAATGAAATTTATGCGATACATAATGNTGAGTTTGATCGTC
AGGAARCTGCGGAAGCTCGTGAGGACAGTCCACATGGTCCAGATAATATAGARATGNACATGAAG
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