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A EA R R ARG RNA KT AT MGG BANA TR, LA F TR, A RT-PCR f= PCR 7 4 AR F 2 AR 4Y
cDNA & —OsPra2 A= iz A& B &AL 4615 .5 L7 1 kb 69 B30 T /5 7). OsPra2 & B %269 & & i £ 4 454 GTP/GDP &9
4 ARTFEMBAM R G E G Rab KA A Mk, 5 cDNA 5 GST Z o LB ek o R A BMRAEEL LK M
ok e B R AR B TR LALLM FmItAz £, OsPra2 A B B3 -F5 GUS 4 & B kb & k4t L B KA
R7ZAR B3 TIRS GUS £ $ifetk R ik, 35S B3 T 3) OsPra2 A F LR X4 KR KA L 54 KBEHA A4
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Cloning and Function Analysis of the Rice Small GTP-binding
Protein Gene OsPra2
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Abstract: Gene expression in rice roots under nutritional stress was studied using micro array techniques. The results showed that
when re-supplied with sufficient amounts of nutrition after nutrition stress, the expression of OsPra2 (a small G protein which is
homologous with Pea Pra2 protein) decreased in the plants root tissue. The cDNA sequence of the OsPra2 gene and its promoter,
which is about 1 kb upstream of the translation origin point, was obtained using RT-PCR and PCR approaches. The OsPra2 protein
contains four conserved GTP/GDP binding domains and specific domain of Rab small G protein family. The expression of OsPra2
and GST fusion protein in onion epidermal cells showed that OsPra2 protein was localized in the membrane and nucleus of the cell.
The fusion expression of OsPra2 promoter and GUS reporter gene in transgenic rice suggested that the OsPra2 promoter allowed
GUS expression in coleoptiles and roots. Compared with wild type rice, OsPra2 over expressed transgenic rice showed an obvious

Received: July 21, 2008; Accepted: September 18, 2008
Supported by: Knowledge Innovation Program of Chinese Academy of Sciences (No. KSCXZ-YW-N-025).
Corresponding author: Zongxiu Sun. Tel: +86-571-63370377; E-mail: sunzx405@tom.com
Xiaoying Chen. Tel: +86-10-64861838; E-mail: chenxy@sun.im.ac.cn
Fp I R 27 B 40 R B8 3 H (No. KSCXZ-Y W-N-025)% Bl o



2028 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

December 25, 2008 Vol.24 No.12

dwarf phenotype which resembles the BR deficient rice.

Keywords: rice, small G protein, dwarf

/N GTP-%54%5 F(Small GTP-binding proteins)
JE—AENE 454 GDP/GTP (K PNV LR (A IR, 17T
AR A Bz A, Bl — A
100 /N0 M PR . X — B K e M
¥343M Ras. Rho. Rab. Sar/Arf fil Ran fi 5%,
NG EASTRKRALE 20~30 kD Z ], T 55
“RIE G EAMRBIRZ AN/NGEA N GEAT
S5 REEZMEIRE, s, MahEA
F | BB L E M RNA HSHIP. Rab K%
AN T) S D A5 240 M P 5 B A AR ek A G R JEE I,
T A 20 M A 36 3 i e e ) R A T AR P
H AT E 2 s S A 43 28 e 117 2 Rab WEAEHR
FEEHET B Pra2 J& T/ G & A Rab W,
0, HERIRZFDEM M. Pra2 ZEREHIE TS
Fik, ML —4 BR A & P450 & A
HE e R G T IR BR AR, SRS
T RS AR, IR AR

ARSI E A micro array $ AR XK FELN T AE
B IR0 2 AR IE R Rk s v A B — A
5w Pra2 [AJE 1/ G 2 FIE R B RNA K FEER .
B, #3 FEFEMG 48 h S AN E SR, KR
TR, T RHZIERE TR T ESE, FIA RT-PCR
A T iZ 5 N (OsPra2) i 41 cDNA 41 3
PCR ¥k vile T OsPra2 3[R Bl E 1A 5 B 1 kb
M 3F DNA B, #f—2H#E T OsPra2 [
cDNA Fl GFP B K fil &5 I8 8K, 35S 5 3 F K3l 1)
OsPra2 LA (M3 iR 8 A M OsPra2 JL[H ) 8l
5 GUS 15 SE AR Al A AP FRak A . A
KK OsPra2 JE[H Al GFP K il G ik 8Kk ik
WAREME, HdWE GFP wWIEE M T
OsPra2 MNEAHMEE N . 38 LA AT R AT 095 AL i
AS T 35S i 8 TR 5 OsPra2 &8 i 5 A iy 4 3
KK FT R OsPra2 £ PK 1 JE 8 13K 8l GUS et [
FEIRBEE LK RE, FxF To ACFIRA> T1 AU KL
KFEHAT TR B A A AL AR 2= 5T
ZEIR IR OsPra2 25T 40 i F 4 g i o
i RIR OsPra2 St R pd i 5 R /K R e B A= 780 H AR
5 B BB/, ANULZEMLT BR 27484k, OsPra2 3E[H
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Ja s F AT LASR 8l GUS 45 35 PR 78 7K i IR 27 8 AR o
Pk, ARG XT Pra2 A P450 A A EAE
&% HAE BR ARHE R T E 34T T 407

MRE 7 %

1.1 EYw

PIOKE R i Bl H A (Oryza sativa L. ssp. japonica
cv. Nipponbare) A FE A58 b REFNEE HE R () 52 44 .
FHEEC RNA sCH AR I i K RS2 el = v A 172
x Hoagland 35 72 A /K S5 R4, 7€ 25°C 2544 T 45
FRE O, BT A AR, 7R P R
EAE-80°C VKA h A7 . LUK KR Y
S @ K AR Ry T
1.2 7KFEE RNA HIIREX

K FE B RNA B #2 BCR A Invitrongen 23 H]
TRIzol {7, FH+4#% Invitrongen 2\ FIFRMLM) ik 1T .
1.3 HEMFTEHAEMEEREK
1.3.1 pBI2210sPra2::GFP Z/kugty e

HHE R 35S Ja 3 FRE A OsPra2 4 AL
(GenBank Accession No. NC_008399.1)5 GFP 54K
5L R () Bl 26 35 34 pBI2210sPra2::GFP, & i
Pra2 FEHE ERWES 1Y, FEAES | Dmish s | A A&
N YA S R 51 1(5-3): TTAA
TCTAGATGGAGGAGGAGGATTATGTG;5 4 2(5'-3"):
TTAACCCGGGAGAGCATGAGAACCTGCTCA . M
KR4 K cDNA 414 OsPra2 F&41 ., FHER I 1E Y
fit} Xba 1 F1 Sma I X Y] GFP Kik# K pBI221GFP
(pBI211GFP A< 5L 00 % #4 e AL R 47 ) Fl OsPra2 1y
PCR j=¥), &4 4135 OsPra2::GFP g5 # ik ik
pBI2210sPra2::GFP ., | FH i Rl H 5 32 2 AR 5 Ak 2] 3
LR P AR, A SR A O SR il A A
HIANMAE 7 o WERSE), FH 30% A0 REAHA IR v 2
FR 20 min (HEA R R AN M K A T RE Sy B, R
R WO SRl G 8 R 8 M AETE A i RE
1.3.2  OsPra2 ZATJ7 50719 7 lE RIZE A # KA1

£ KOME b #5241 ORF, 1AL i %5 5% 1
FUEEC T kb R SRS, AR T S A R T i
SIS I G E MBS ORI, WS
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{57 F OsPra2 JE K B AL 45 o7 15 B3 1 kb Ab, RS
YT Pra2 H BRGNS 518 3(5-3):
AAAAAAGCTTGTACGCGAGTGCAAGTTCATGA

AA B|¥) 4(5'-3"): AAAAGGATCCGATATCTATCAA

TGGACTAATCACTA LI/K A4z 3L [H 41 DNA WA,
FIFH E RS 9l id PCR 431 OsPra2 Ji #h 1
FE8) . FIBRIvE N VI EE BamH T A1 Hind I XUEFY]
PCR 7=y, W IIKE % pGEM-Z (K (Promega)H,
WP IER S, BV -3 A pCambial300-pBI221 # {4
(AR SL G = M e R AE ) LA R 1 35S R 8h 1,
155 OsPra2 J5 25 GUS 45 i A AR 4 i Fa 4
Fk A pCambial3000sPra2::GUS. #4i% ik ik
JEoREiE o L o R A E AR T TR EH105 S8R SZ 28 40 ff v,
P38 1 AR FF R A T 7 KRR A 2L, e
TR E R A 315 OsPra2 & 89K 35l
45 3[R 1k 1 e 35 DR /K AR
1.3.3 OsPra2 i/ ZA #1714

A FEB A AT 1 P9 U) AL RN AR B B,
S 90LT OsPra2 SR FHIF R A AT, Tis14
{37 F OsPra2 J [’ B4 1A 5

219 5(5'-3"): AAAAGGATCCATGGAGGAGGA
GGATTATGTGTTC; 5|41 6(5'-3"): AAAAGAGCTC
TTAAGAGCATGAGCACCTGCTCAC VLK F§ 4 K
cDNA M#5i#, PCR ¥ 34 OsPra2 K (2 1 4w td v
41, FBR 4 P9 VI BamH 1 F1 Sac 1 AU 4] PCR 7
Yy MG #2 A pGEM-T R AI J5 1F 8 Ji5 % 432 3]
pCAMBIA 1300-MCS (4 52 56 28 #4) 8 F1 AR A7) 3k I,
185 35S JA3h TUKEh Y OsPra2 J[FIAH ¥ ik a4
pCAMBIA1300::0sPra2, i B % a8 A 5% b itk A
RHFFP EHI105 BEEZ A4, B o R FF i A
B ALK RE A 412, 16 3 2 0k K 1 F 7

A= A3 AR 35S Jia 3l 13K 8l OsPra2 i [F % 35 i) i ik
PIK R o A3 3K — 2 A A A5 81 1% Bt DR /K R A R i
%, : 35S::0sPra2cDNA(O) (3 5 H 4 A 1 F fRi R, O
FRAR/ERIRE).
1.4 RT-PCR F &Mk fgE R FikkF
1.4.1 RT-PCR 7242 OsPra2 J /A1 # ik k-

1615 uL KR F 5 2 pg KR4 RNA, 0.5 pg
poly T(18)51%), 70°C 5 min 728 &b 34 5 s & K |
B, SRIEHMA 1.25 uL 10 mmol/L dNTP IE4 W),
0.625 pL(25 w)iYy RNA Fg#pifi], 5 mol/L M-MLV
RT S 56 E I B i, 1 ul(200 )i S % s i
M-MLV RT (Promega), #h72 TG 25T 7K A 52 b B A 5
iK#] 25 pL, 37°C % 60 min, 70°C 10 min £ (|- JZ )i,
REK R4 cDNA J751, Fi% cDNA J7 S Hbif,
435I OsPra2 WFE 514, 514 5 F5 ¥ 6(Il 1.3.3)
FVE R NS KRG B-actin ZLH Y cDNA K455
Y. 519 7(5'-3"): GAACTGGTATGGTCAAGGCTG;
219 8(5'-3"): ACACGGAGCTCGTTGTAGAAGPCR
FLREZ5E R 95°C HiASYE 5 min J5, #% 94°C 30 s,
60°C 40 s, 72°C 1 min WFRJF 0, 17 28 MR,
HJGEAE 72°C EA 10 min, BR300 M07E 1%50E
WEEERE SR Yk 4> 25, A Bio-Rad GEL-Doc 1000
B8 IS AR A3 AT SO 455 1) 52 B8, W 2 S B S i
)2 18] PCR 43 5 (14 LA
1.4.2 >P5E & RT-PCR 72 BR 4/ ik 72 HHE
PIZA KT

HEKFEH BR A RGEEH 6 /N (Markers:
Oswarf, Oscpd, D2R, OsBRI1, D11, OsBRL1)AY
FESI & s s 1 Fis, DL cDNA it ik
17 PCRY 4, XixX 6 4~ Marker (3255 1 T2F & it
RT-PCR |7 . PCR Sk 1.4.1 47,

x1 MREATASY

Table 1 Primers used in this study

Name Sequence (5'-3")
Oswarf-F ATGGTGT TGGTGGCGATTGGGGTGGTTG
Oswarf-R ATGTTGTTCCGCCCCAGGATGTCCAGCA
Oscpd-F TTCTTCTCCATCCCCTTTCCTCTC GCCA
Oscpd-R CACCCTCCGCCTCAAGA AGCTCCTCAA
D2-F TTCAACCCATG GAGGTGGAA
D2-R GCACGGTGGGGA AGTTGACGA
OsBRI-F TATCGCTAT GGGACTGTTATTCTCAC
OsBRI-R GCAAC ACATCCTCCAAGCTG
D11-F TTGGG TCATGGCATGGCAAGAGCAAGGA
D11-R TTGTTGCTGGAGCCAGCATTCCTCCTCT
OsBRL1-F GGTGTCCGTGAGCCGCTA AG
OsBRL1-R TGCAGTGAATTCCCGGTCAC CTTGG
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15 GUS L@

B pCambial3000sPra2::GUS #% {44 Kk K /K F5
T1 AR IR MR UES T GUS dHLUL2EY(, YeilRiS oy
HA 4R : 0.1 mmol/L PBS(1 mol/L Na,HPO,, 1 mol/L
NaH,PO,), 10 mmol/L EDTA, 1 mmol/L
K4Fe(CN)s3H,0, 1 mmol/L K;Fe(CN)s, 20% i,
0.1% Triton-100, 0.5 mg/mL X-Glu, YL FR5E 514N
37°C 4 h, CEEPLE . WAL, ] Nikon5900 REAHHL
% -
1.6 GFP & &R R 40 AE E L

RS ¥ (Biolistic PDS-1000/He) % 1k
pBI2210sPra2::GFP ZVEZ R K i, 26°C KiF
24 h J5 LI A B IS (LSM510; Zeiss) WLE 4 i
OsPra2 5 GFP fil & & 17 EEER o [FIFE R AR
10% F4 TR B ALk 3L feff 240 0 o B 43 2, PSR H 98
TE 40 B B i@ A . GFP I 4 0,58 6 &t — 1
488 nmol/L LI & Fl—4> 500~530 nm (1€ I #%
U B
1.7 BEEXHR

HF7ES T Pra2 Sl i AT iR T
DDWF1(P450)HH HAE ML HE BR A4 W), Rtk
ARSI i T KA DDWFL Y & [a] P55 K
P450(GenBank Accession No. NC 008402.1) ., | /i
PROQUEST™ Two-Hybrid System &:ill] OsPra2 £ P450
A EAER . ¥ OsPra2 LK 5o %] pDBLeu 15
ik I, P450 FEPH pEfER] pPC86 Fik# ik L.
pDBLeu-OsPra2 #il pPC86-P450 Wi #4443 il it
fEHEA Mav203 FEREESZ A0, SR 5 1 N [R] )
PR SR IR TR I A AR -

2 ERE5p

2.1 K#G OsPra2 &H RG24

OsPra2 it [F i i — ™% 225 N HE R 1) 2 1R,
A B A 454 GTP/GDP it il i 1t 4 M ST 4544
B L 258w AN S GDSAVGK; 11, #fk5
WA 284 1 2 14 FE 51) NKAD; T, B8 GTP A pFly-
BERR ZL )7 5] DTAGQE; 1V, ) IR 5545 Flfig
B ES ETSA. 4k, OsPra2 2 P HA Rab %Kik
HA R YYRGA(E 1),

i3 NCBI Specialized BLAST X} 7K & OsPra2
A EILTR T AT X, 45 8K OsPra2 S
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H/N G HEH Rab WHREM Rabl1-like 57751,
5 OsPra2 HEHAMMMEE K 6 MKFE/N G HE
(GenBank % 5570 il J&: ABG73466., NP_001063731,
EAZ44047. CAA41966 11 NP_001064476)f] VNTI
Vo E A )T X, SR BN K
OsPra2 tE H E— T MA /NG EAE 2), HEAH
PRSTHERE S 5 /NE B GTPase L LA K b5 41 o
A AL 2 BT AR S

1 ATGGAGCAGGAGGATTATGTGTTCAAGGTGGTGGTCGATCGEGGACTCOECCETGROOAAG

1 M EEEDYVFEKVY VY I GDSAVGK
61 ACGCAGCTGCTGGGGCGGTTCACAAAGGACGAGTTCTTCATCGACTCCAAGTCGACCATC
21 T QL L GRFTHKDETFTFIDSEKST.I
121 GGCATCGAGTTCCAGACGCGGACGGTGGAGATCGGCGGGAAGCGGGTGAAGGCCCAGATC
41 ¢ T EFQTRTVETGGET RVYKARQTI
181 TGEGACACCGCGGEGCAGGAGAGGTACCGCGCCGTCACCAGCGCCTACTACCGCGGCGLC
61 W'bDTAG QESRYRAVTSAYYRGA
241 CTCGGCGCCATGCTCGTCTACGACGTCACCAGCCGCCGGAGCTTCCACCACGCCGLOCGE

81 L 6 A MLV YDVTSRERESTFHHAATR
301  TGGCTCCACGACCTCCGOGCCCACGCCGACAACTCCATCGTCGTCATGCTCATCGGCAAC
101 ¥ L HDLRAHAMDNSTVYMLIITGN
361  AAGGCCGACCTCTCCCACGCCCGLGCCG TCOCCOCCCACGAGGCCGCCGCCTTCGOCGAG
121 K ADLSHARAVYAADEAMNAATFAE
421  GACCAGGGCCTCTTCTTCTCCGAGGCGTOGGCGCTCAGCOGEGACAACGTCOAGGAGGCT
141 D QG L FF S EASALSGDNVEEA
481  TTCCTOGGCCTCCTCCGGGAGATCCATGCCATCGTCTCRCGGAGGTCOCTGCTGOAGATG
61 F L 6L L RETHATIVYSRRSLILEM

541  GACGGCATCAACGGCGACGCCGCCGCCAACGCCAACGCCGCGCTCATGCTCAGGGGCACT
181 D G I NG DAAANANAMAMALMLERGEGT
601  AAGCTCTCGCTCTCCGACGAGCTCTCCATCATGGAGACCAGCGCCATCAAGAGAGTGAGT
200 K L S L S$DELSTIMETSATILIEKTE RVS
661  AGGTGCTCATGCTCTTAA

22 R C S C S *

1 OsPra2 M EERFIIURHEESHMESIER
75
Fig. 1 Nucleotide sequence and deduced amino acid
sequence of the OsPra2 gene

GDSAVGK: GTP/GDP binding domain; NKAD: enhancing guanine
binding domain; DTAGQE: coordinating B-and y-phosphate group
of GTP domain; EASA: facilitating guanine binding and
dissociating domain; YYRGA: common domain of Rab family

2.2 K% OsPra2 &EH F EE L7 M FE FO4H
Batx

FH LA #7 kL pBI2210sPra2::GFP #44k i A
TEA KL MM P, 78 358 Bl T T,
OsPra2::GFP & FI7EVE A R i rh Rk, AR
OG0 A FLAE M P i e . 25
7~ OsPra2::GFP @il 85 [ 32 B E o7 7 20 M A2 A 4
(B 3), X 5HAEMME T TR RAHMFE R, 1E
J—~/N GTPase &5 A H, —FE 50T, —M#
SELE GBI B R EILE SAL e .
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ABGT73446 150
NP_0010637 142
EAZ44047 138
CAA41966 138
NP_0010644 230
OsPra2 127
ABGT73446 2100
NP_0010637 192
EAZ44047 - 88
CAA41966 88
NP_0010644 1 80
OsPra2 \VEAQ I 77
41EF 61:':»( TIGEEFQTRTE 6 ‘JK%Q:..»D“?GQERYR?-\JTSAYY
ABG73446 2150
NP_0010637 1142
EAZ44047 +138
CAA41966 ;138
NP_0010644 2130
OsPra2 2127
ABGT73446 1 199
NP_0010637 1191
EAZ44047 1 186
CAA41966 1 186
NP_0010644 178
OsPra2 2176
AL Née AF t6L EI evc44
* 220 * 240
ABGT73446 : ALEISEARRMRNGGAEAGG GTTLDVGSIMETSAMKKSSQCSCS 248
NP 0010637 : ALEIEARRMRDGGAEGG- GTTLDVGSIMETSAMKKSSQCSCS 239
EAZ44047 : ————WLVANEEVDSSENSS NAGTYLLHNPQDFSSELEDKET-- 229
CAA41966 : ————WLVANEEVDSSENSSIMEGTI IVVEGQEPAPDTEASCCME————— 1226
NP 0010644 MARDPEAN-—{EARPS VVVEPGPAQEIPKSKCCSSM-———- 1216
OsPra2 : LLEMSGINGDAAANANAALMURGTILSLSDELSIMETSAIKRVSRCSCS 225

1 g

2 JKFE OsPra2 EH AR TFIHES T
Fig. 2 Alignment of the amino acid sequence of OsPra2 with its homologues
Highly conserved domains among six different rice Rab family proteins are illustrated. GDSGVGKS, DTAGQE,
and NKAD are shown in shaded letters

2.3 IKFE OsPra2 BY%ERIEAEZFEHHVZABE P LLER
BH &

%} OsPra2 J& & 79K 5l GUS 245 3L K (1 5% 3[R
KFEE AT GUS Gt ML OsPra2 i 5 At o5 45
Sk, &P OsPra2 ¥ sk £ BAE IR ZE M, 2R AR 1)
LEATR MR A b Rk (E] ).

2.4 K% OsPra2 M ERIESH T KEBHRED
AN FhRL T /)
AR TG 10 b7 A iE ik OsPra2 KL A

P B PR 3R, TG 3ok S Bt 5 DU AT 40 1 3 R e 2B
TEEMZA, MEEE, FFEEE . Bl
AN, BAMEIE R L 45 /)N, X OsPra2 i FRikbk &
03, 06 H1T ITH I RAVIEL (K] 5), FRHUE LA
X B KA RNA, A& & RT-PCR Al
OsPra2 BEPRITE/KFEMEMRAR N R K, S50 oR

OsPra2 7€ 35S Ji sl FHIVE T Rk it B B T+ = (# 6).

MK FE LR A AL OsPra2 1263k il AH ¢
PERT LAHEN OsPra2 744 il A A bk v IR ORE 1)
K/ Rl RERE S AVE .
25 OsPra2 d&RiEX BR & KIEZ BTSN

FH RT-PCR i i X ¥ A U 7K e A ik R 2o 2 3
Ospra2 Ry /KFEAIMR T E BR A Rad P 6 4
Marker (Oswarf, Oscpd , D2R, OSBRI1, D11, OsBrL1)
BB AT T2 E R/ E . K OsPra2 i FRik#l
KAEHIHRE 25 BR A1 3 4> Marker 235 5 AH X}
TP AR R R AR A AR EE A = (B 7), BR AR —
FIAE P Z AP AE R R B ISR RS &
SRR, RESCMAAEAR ISR, RORLAIEAR SEAE Y
FH IKFG OsPra2 i &1k 3 R AU fr 52 B G B (2 il 26
RIZEAK 55 OsPra2 52 /K #F 1Y BR & Mg A K.
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3 OsPra2 %3t & BRI 4 A E 1
Fig. 3 Subcellular localization of OsPra2-GFP protein
(A) the OsPra2-GFP is localized in the nucleus and on cell
membrane; (B) the OsPra2-GFP is still localized in the nucleus and
on cell membrane not on cell wall after plasmolysis under the
sucrose concentration of 30% for 10 minutes

e P

4 OsPra2 B FRERZKIZHIEK GUS &
Fig. 4 GUS staining for rice seedling of OsPra2
promoter::GUS transgenic plant
The GUS stain is indicated by the arrow

5 OsPra2 RIAFEEEKTESTEMRZENL . TR/
Fig.5 Phenotype of the OsPra2 over expression transgenic plants
(A) gross morphology of wild-type plants (left), and the OsPra2
transgenic plants (right) after 2 months growth; (B) gross
morphology of wild-type seedlings (left) and the OsPra2 transgenic
seedlings (right) after 3 weeks growth; (C) grain morphology of the

wild type (left) and the OsPra2 transgenic plants (right); O3 and O6:

two independent OsPra2 overexpression transgenic lines

Journals.im.ac.cn

actin

OsPra2

6 OsPra2 i3 2 RiAFEEKF mRNA KFLN
Fig. 6 mRNA expression level test for transgenic lines of
OsPra2
(A) OsPra2 over expression transgenic plant; (B) the transgenic
plant with vector of pCambial300 as controls; (C) wild type

OsWar,

OsCPD D2

7 OsWarf,OsCPD #1 D2 7 OsPra2 i@ Rkix A R &4
Bk FE Ry FRIA 1B
Fig. 7 Expression pattern of Oswarf, OsCPD and D2 in
wild type plants and OsPra2 over expression transgenic
plants
(A) the transgenic plant with vector of pCambial300 as controls;
(B) OsPra2 over expression transgenic plant
OsWarf: catalyzing 6-DeoxoCS—CS; OsCPD: catalyzing

6-DeoxoCT—6-DeoxoTE; D2: catalyzing 6-DeoxoTE—
6-Deoxo3DT

26 OsPra2 ZZEH5 P450 EHABHEEEH

YiGh Pra2 JEiEad AR AN I F DDWFI
(P450)HH HAE 3 BR IAE W& R0, TR AR AT
SelE T OKAEH DDWF1 B B &[RRI P450, K5
FHERE AL AE B )7 VK OsPra2 FI P450 (A HAF
. pDBLeu-OsPra2 il pPC86-P450 43 7| Bph 4% Ak ik
A Mav203 [ERHRZ SN, SRIGHERN R 3AT #k
& 100 mmol/L Y Sc-Trp-His MEFE 35 72 3t F A &
MAEKETE, IEAX 2 A ERAREA b H S
M1, 35 A AR IMEE RN A 5E . PR Bk 2 A3t
ALHEA Mav203 BEREEGZ S AIM . R EAE LY
M) 4 Rk feIs st b, g, B A3
N SR 0k . B RE AU 32 5256 s OsPra2
BRI ) 5 56 . DDWF1 B2 [6J5 (9 7K #F P450
A MHEER.

3 W
Rab 2K [ 1 0 1 S 8 R KA T AR A
L LA, L0 e R i
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RAEER, Big/N G HEA Pra2 MEh FrHEA
—A~ 12 bp ZHEHEE TR0, 15 S Rk
) Pra2 34 F1FiER00 [ DDWF1(P450) HAEfE
i BR (A& K, dEmisgm K. 55iE
] IR 19 K B8/ G 2R 1 OsPra2 1 8 1 i 3F 5 24
Bt Pra2 Jo 3T o RE S SR -, B ik
A ERIZIG 26 ry o, (H2X OsPra2 Ji
OR8N GUS 4t 3 K A % 2 RUK RE 1 1T GUS
Yetaif & B OsPra2 Ji sl F 76 MR 25 8 LA K 25 FIAR 11
SEA TR AR AR LA . 35S JH B TR s i
Fik OsPra2 J [H A % 3 IR K A 5 B A2 8 H AR B 7K
FEAH b, B He B 4s /N RS, 254 BR kG
YRR

XL BE KRG OsPra2 %& B iy 2546 I 57w
FH mRNA [ 7K F-328 378 5 F 7 123 2R 1 7 S R A
FHF AR TR H AN KRS, (HR 7K1 OsPra2 JE[H =
IR IR AR L UK R A B K, Smi i 2 R B
25l BR BRIGAFE DR o it 3 KUK R 243
FZACHN SR T R B2 R A TR, 45 R EOR
i #eik OsPra2 SLHFL S KR A 3 4> BR fRilR
B EER R IR R R . R TAEB G Pra2 i@
FIF W v K+ DDWF1(P450)4H HAE F{2 3 BR 4=
P& i, ik sekE TKRE DDWFL Y E &[R4
FER, I IR A 24 A H AR XS /K A H ) OsPra2 5
FIFIAH IV 9 P450 25 19 EAESET T T30, 258 Eon
THEANRMHEL S, REXAER S G 158
MIEE AR, (HI2H) 510 %1k OsPra2 3 A il % 5
RUK Rk B 4 /N R B AT & o AR X 2L S 00 25
SEHETIHEN, 72 KRG i ik OsPra2 & N HANGE
PR BRIA I, A AT REREARZ I E A, HY
RINEAR Y BR 7K S0, 56 DR K e 14 AR B 45 /),
If H 6 T BR G sl 2R Rk . Bk, -
R HKRER OsPra2 AN SHE H Y Pra2 &
PR e 5 TR, R FHAILTR 204 T R AN TR], A2
P T 4 AR A ) A2, BRI AN RE A 1) b ARG T % 35 X K

fEH BR AYSZBR/KSE, FIr LA H RE MRE ) 26 AR A,
K F KRG OsPra2 21, P450 & 1L ) BR & ALK
V= HZ B R RIE T — S IE . T
OsPra2 KL[H 1 235 548 M i ok s AR 7R /N BB AH
%, PR Xt H T gE ST AL B IRA T fRANEA B
F T AW O E R ) — AR, WA TS E A
FZas 2B B MG KRR 2k, 3 a i i
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