o T BO¥ W BUE % | 778 Rho GDP RESHIHIET OsRhoGDI 1 5 F M E 447
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Oct. 25, 2024, 40(10): 3515-3529

DOI: 10.13345/j.cjb.230821 ©2024 Chin J Biotech, All rights reserved

« RAEPRA -

7k #5 Rho GDP f# = H1HI[EF OsRhoGDI 1 £ [XRY
HEAE DT

U, FHRANT, 'L, R, KREZ, KK, PP, TEE,
KE, PRI

TR R ARl aesabe, W H 2 453007

BE, FRA, FFomiT, B L, RWIZE, sk, ShoRvs, R, K&, RILL KA Rho GDP i & il A 1
OsRhoGDI 1 [N HY4FE /-4 [J]. A4 TRE~# 41, 2024, 40(10): 3515-3529.

QI Wang, WANG Junjie, XUAN Qiangbing, BI Yifan, ZHU Minglan, ZHANG Yanjiao, YAO Shasha, WANG lJingjing, ZHANG
Yushun, LIANG Weihong. Characterization of a Rho GDP dissociation inhibitor gene OSRhoGDI 1 from rice[J]. Chinese Journal
of Biotechnology, 2024, 40(10): 3515-3529.

@ ZE: /K45 Rho GDP f# & 47| B F 1 (Rho GDP dissociation inhibitor 1, RhoGDI1)2 AR AR £ AT
038 i BEEE A IR R AE T B4 — A5 G & & Rho/Rop K& R i OsRac5 48 Z4F A & &
QA B, AR B AR AL S Rt AR AR ALY . AAFR 3T OsRhoGDI 1 F B £ 15 &5 4
Areg ek b, AR ARG R I WA FE A R LT F R A B4 X R (quantitative real time
polymerase chain reaction, RT-qPCR)*t OsRhoGDI1 3 A & & A AE X B AT 9047, K I iZ LB KA %
Frengmp iz Rk, REEYRE T I HAE, Lig AR e &L % BL%E B (abscisic acid, ABA).
78 % & M B8 (brassinolide, BL). 7K#% B (salicylic acid, SA). 7|*&-3- LB (indole-3-acetic acid, IAA).
7 & # (gibberellin, GA) & 2 prid g ifldz. L@ 242 % 2 27, OsRhoGDIl 4% £ IefE. e/t
SR A B tmleAz F . S 4aF %k Z AN bimolecular fluorescence complementation, BiFC)H A AR M & I
OsRhoGDI1 5 OsRac5 £l . )i Antm oAz 3 6 X £ Z4F, OsRhoGDIl &£ 5 OsRacl &
eI LA ZAER . AFFR AW, OsRhoGDIl 5 KAGHR L F F I E WA X, FH OsRhoGDII
“Tfei@ it 5 R F) Rho/Rop ZEO L& AT LEMN, A5 RABKGERLT. HERLZURIEAEY
Mrib % % AP A AR,

X427 /K4%; Rho GDP M 474 B F 1 (RhoGDIl); A E Kik; L@l ts; Z&/RANEER

TTENITH . B R AR A4 (32201248); R A BHEE R T RIS 3£ 4:(222301420106); T RE 4 H AR B AL & FHF IS
(222300420202); 11 B 4 e 4 27 R RURHIT I H (23 A180020)

This work was supported by the National Natural Science Foundation of China (32201248), the Henan Provincial Science &
Technology Research and Development Plan Joint Fund (222301420106), the Henan Provincial Natural Science Foundation
Youth Fund (222300420202), and the Key Scientific Research Project of Colleges and Universities in Henan Province
(23A180020).

*These authors contributed equally to this study.

*Corresponding author. E-mail: liangwh@htu.cn

Received: 2023-12-04; Accepted: 2024-05-27; Published online: 2024-06-06



3516 ISSN 1000-3061 CN 11-1998/Q 4=4# T #2244k  Chin J Biotech

Characterization of a Rho GDP dissociation inhibitor gene
OsRhoGDI 1 from rice

QI Wang®, WANG Junjie*, XUAN Qiangbing, BI Yifan, ZHU Minglan, ZHANG Yanjiao,
YAO Shasha, WANG Jingjing, ZHANG Yushun, LIANG Weihong*

College of Life Sciences, Henan Normal University, Xinxiang 453007, Henan, China

Abstract: The Rho GDP dissociation inhibitor gene OsRhoGDI1 was isolated as the putative
partner of OsRac5 from rice young panicles by the yeast two-hybrid screening, but the
characterization and functions of the gene remains unknown. In this study, on the basis of the
bioinformatics analysis, expression profile chip mining and RT-qPCR were employed to analyze
the expression pattern of OsRhoGDI 1, and it was found that the gene was widely expressed in
various tissues of rice, especially with high abundance during the development of young
panicles, and its expression was regulated by abscisic acid (ABA), brassinolide (BL), salicylic
acid (SA), indole-3-acetic acid (IAA), gibberellin (GA) and high salinity. Subcellular
localization identification showed that OsRhoGDI1 was distributed in the cytomembrane,
cytoplasm, and nucleus. Bimolecular fluorescence completion (BiFC) was further performed to
identify the in vivo interaction between OsRhoGDI1 and OsRac5, the results suggested that the
interaction occurred in the nucleus, cytomembrane, and cytoplasm. In addition, OsRhoGDI1
interacted with OsRacl in the cytomembrane. Our results indicated that OsRhoGDI1 may be
involved in rice panicle development, and participate in regulating various biological processes
such as rice growth and development, hormone response, and abiotic stress by regulating the
activities of different Rho/Rop proteins via interactions.

Keywords: rice; Rho GDP dissociation inhibitor 1 (RhoGDI1); gene expression; subcellular
localization; protein-protein interaction

/I G E Ml (small G proteins)WHR A AR G & SR EVFPRIMES AR, ITAIHY JORFRL | 4 7 1 s

F1, T2 AEE T N i e B 2 2 240 i ) . A9
PR A Rho 1, WFR A Rop (Rho
of plant), JEMYIME—A(FF1EEINRER/D G &
PN, g R AR SE R AR s F IR, Rop
EHTE GTP 454 1006 LA GDP 254 1 25 15 71
Z PP AR AT MENEEL
FiA: PSR, V0 R AR M B 2R B AR Ak . BEiE i
FN AR PR A K S 7K AE S, Rop EEAHR
W Wi 4% 4 Rac, XT/KF% Rho/Rop K% 5 i F
FER I, OsRacl REAEIE KRR LI BE MY 20 i 5322,
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OsRac3 TIREFEAMM T M ERIG 5ikE b, TR
B R/NERKEZ BT, OsRacs S48 bH
%B; OsRac6 W BE SR FIAEZIMN A T A X,
ZEER MR R BB AT,
RhoGDI/RopGDI /& Rho/Rop T 14 it 7 4 42
KF, it Rho/Rop BIZE4, il H Frgs &
f) GDP f# B, Ml Rho/Rop HIIEfLIY,
OsRhOGDI1 sz A< PR 2H Aif A 1) 1 B XU 52 45
AR, MWKFEL 23 AY S Rho/Rop K%
OsRac5 AT AE FH#E A B 4 g HE R M TR 4258
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Kz R R, I TEG R R as . Xt
Ja g A E oo A ios , i BRI g 3R
ATREZ M E . MhHE SRR WREED, AR
WEFEZ L AR, AR IAZ I8 R k155
HE, 45 RT-qPCR il OsRhoGDI1 J [A
TR WEIZEE NS GFP @G 1 BRI 5
ok, KA AN E A, T RS
S 2 RN 3 AT RRAIE 5 IR UG PO .
4b (bimolecular fluorescence complementation,
BiFC)H A% %E OsRhoGDI1 5 OsRac5., OsRacl
TEMRN IR EAE T, AR5 8058 OsRhoGDI1
LR 57K F Rho/Rop (55 fEREA K LRI
T REHR 3 55 LAl

P

1.1 EYHR

FI FIAF B R K AR il H 4SS (Oryza. sativa
L. Japonica cv. Nipponbare)fIZ FGAH(Nicotiana
benthamiana), 4 ASLE 2= A1

*®1 AWMRFFASIY

1.2 EHRSEIE

it B Rk K F1  (Escherichia coli) DHSa,
M A H 7 (Agrobacterium tumefaciens) EHA 105,
DL FTF BiFC #4& pXYnl06. pXYcl04 Al
GFP fill & 225 84K pGIT163-GFP #4 th A 5216 %8
A7
1.3 FERFRRFE

Bl P U0l | IO v A I R o R L 2
W bt TaKaRa 24 A], )R RNA 3Bt
& SRR E L POt R A L e ik
TR 6 DL R OB BGR ) 65 Y W B R A
ANFEl, BREER . IMWEZYIE AR 5 E
EEL7/Es % N <1 /N I ) WE e g % N LR i
W B EER R A R A E, R R
& A TAY TRCEE )R E BRA A .
1.4 S|t RERK

AW TSI Y Prime Prime 5.0 %17,
HBIER SR LR A R ARG . 5l
Pifs B 1.

Table 1  Primers used in this study

Primer name Primer sequence (5'—3) Purpose

P1 TCAAGGAGGGCTCCCTCTAC RT-qPCR primers for expression
P2 GAGCATCTCCTTGTGGCTGT analysis of OsRhoGDI1

P3 CATGCTATCCCTCGTCTCGACCT RT-qPCR primers for expression
P4 CGCACTTCATGATGGAGTTGTAT analysis of OsAct1

P5 TCATTTGGAGAGGACAGCCCAATGAGAGCGGACAGAGCCGAG Primers for pGIT163GFP

P6 CAGCTCCTCGCCCTTGCTCACCATGCTCAACGCCGGCCACTCTCG OsRhoGDIlvector construction

P7 ATCGAGGACGCCGGCGGATCCATGAGCGCGTCTCGGTTCATC Primers for pXYn106-

P8 ACGAAAGCTCTGCAGGTCGACTTACAAGATGGCACATCCTTTCTG  OsRac5 vector construction

P9 ATCGAGGACGCCGGCGGATCCATGAGCTCGGCGGCGGCGGCG Primers for pXYn106-

P10 ACGAAAGCTCTGCAGGTCGACCTACGCGAAACAAGCGCTTCCGC  OsRacl vector construction

P11 ATTACAGGTACCCGGGGATCCATGAGAGCGGACAGAGCCGAG Primers for pXYc104-

P12 CACGCTGCCACCGCCGTCGACGCTCAACGCCGGCCACTCTCG OsRhoGDI1 vector construction
P13 ATCGAGGACGCCGGCGGATCCATGAGAGCGGACAGAGCCGAG Primers for pXYn106-

P14 ACGAAAGCTCTGCAGGTCGACGCTCAACGCCGGCCACTCTCG OsRhoGDI1 vector construction

The bold sequences indicate primer sequences on the vector.
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1.5 OsRhoGDI ERHHEMERFESF

F OsRhoGDI # [1 F¢ 41 #& 5¢ & NCBI
(https://www.ncbi.nlm.nih.gov/), Tl OsRhoGDI1
E RS E L AR Blast RIUEYERIERR, &
P16 DAY RIFEEE R, #H MEGA 6.0
BAERG L EM; (1] DNAMAN 24X}
OsRhoGDI1 4 1 B[Rl P fie i 1) 4 Rt 4 o
A Tal I AT 2 A0 et EHIEZ T A
ProtParam (https://web.expasy.org/protparam/)#l
ProtScale (https://web.expasy.org/protscale/)53 5
X 2R )7 91 R S i 1 B S RS /g K e
115007 ([ AEL T H SignalP 5.0 (http://www.
cbs.dtu.dk/services/SignalP/)Hl TMHMM (https://
services.healthtech.Dtu.dk/services/TMHMM-2.0/)
3 5 TN A5 5 TR 15 25 4y 3
1.6 OsRhoGDI1 EE K FRIEER 547
1.6.1 OsRhoGDI1 &R ) 5RiA1E K HE1Z R

it 1 NCBI %4k 2 46: 2 7K A RhoGDI % %
3 5 OsRhoGDI1-OsRhoGDI3 LA A2 Rho/Rop
KW 7 BB OsRacl-OsRac7 (I FFSIM5
B, FIFH MEGA 6.0 43 5 #5205 5
ARG IR, I EREAFIRLE
RiceXPro %4 % (http://ricexpro.dna.affrc.go.jp/),
2B FRAR AL, BRI 2 DR TEA ]
HLUFI K I 0 RIRRRAE
1.6.2 OsRhoGDI 1 £ it 25 R E

i i RT-qPCR £l OsRhoGDI1 2 [F7E 1 A
W HAR KRR . 220 L mibbe . i,
DL K 4 B8 1 5 — IR R R 851 AE D Bk 3 Ak
. ARy B AR T U ANAE B N A ) 58 S T Y
FIk . FIRE RNA SR IBGAR &y Jr i, $RIK
F PR E RNA, SR B U 73 5606 B TG
R SAEE S, He B SN Gl W
Tk #5 cDNA, LA cDNA it f&H
514 P1/P2 ¥} OsRhoGDI1 JE[H, P3/P4 47K
IS EEA OsActl, RT-qPCR S AZR(20 pL):
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2xChamQ Universal SYBR qPCR Master Mix
10 uL; F. F#F51497(10 umol/L)4% 0.4 pL; A5
#z ¢cDNA (50 ng/uL) 2 uL; ddH,0 7.2 uL. *JH
=95 EFT RT-qPCR P14, 45— HiAs ik,
95°C 30 's; 45— PCR [y, 95°C 10's, 60 °C
30s, 40 MEI; B =D RUAMRIZ, 95°C
15s, 60°C 1 min, )5 95°C 15s, Ffmab
AYMER A 2744k, (i Origin2017 B /AFAEA .
1.6.3 HMEREBEST OsRhoGDI1 EERIA
FppA]

W HASHE K FEFh BB 4 2 d, SRS 3G A
FoKREE IR H, FH Yoshida ZKFE K FR K 5%
PL28°C. JEHE 8 h 4548535 2 UG, &
A 100 umol/L i ABA. SA. GA. BL Fl1AA ¥
Yoshida B FRAN I B ERR A& 200 mmol/L
NaCl Y Yoshida &R, 7ELL E&AbRE
B0, 4. 8. 12, 24 h 43 HIBUKFEHE [ 36542
B RNA, Ff %5 B cDNA, #E47 RT-qPCR
i, A 1.6.2
1.7 OsRhoGDI1 &R E M HIEE
1.7.1 OsRhoGDI1 % B I 48 i £ {3 B T30

¥ OsRhoGDI1 J741#E 5% PROST 11 [ 3
(http://www.genscript.com/tools/psort) i il £
L P A AT L R S AT 7 S B FR I 5%
1.7.2 OsRhoGDI1-GFP BT RIAZH kB2

DL H A KRG A cDNA HAR#H, P5/P6
514, PCR #1354 OsRhoGDI1 3 [K ) cDNA
YA X . PCR J W A& Z (50 uL):2xTaq Plus Master
Mix 25 uL, b Fi#5149(10 pmol/L)45 2.5 pL,
FEAR ¢cDNA (50 ng/pL) 5 pL, ddH,0 15 pL, PCR
VR 95 °CHIASPE 3 min; 95 °CAEPE 15 s,
60 °CiR K 155,72 °CIEAif 70 5,30 3R ;72 °C
FEH S min. P74 1 %ISR AL Tk 48
E I aife, W FEIEEAN T, EAL
Hind III#1 Nco I f§YIR) pGIT163-GFP #fAk, i
Bk AL KT DHSa B2 541, &0
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TEFI TR 7% PCR %78 , M FH PR AL 1 P 4R BUTURL
2y B Uk, F AL SR 44 8 pGIT163-
OsRhoGDI1-GFP.
1.7.3 OsRhoGDI1-GFP Fi& & H I AR E AL
A 52

N R RIS pGIT163-OsRhoGDI1 -
GFP TR AN TR R, AR5 Fic UK R I A T i
il A G UL B AT, PEAT KRS I AR AR 1) 1 £
L4k, 75 PEG WM/ 5 T4 pGIT163-
OsRhoGDI1-GFP Jiibr % AKF i A Fifd, F
28 CCHHIR B FEA HFH 16 he BEEXTHRYL 2
AR pGIT163-GFP, i i3 #4144 3R £ it
BEEAL T i B A A, R 2 ' 43 A
OsRhoGDI1-GFP filt -2 1 7E 240 il o9 i e £
1.8 OsRhoGDI1 5#&# Rop ZEEEERIEE
1.8.1 BiFC EAHKHE

DL H AWK R cDNA ABitk, D
P7/P8 . P9/P10 K 5|44 ¥ 15 OsRacs 4
OsRacl Z:[H Ay cDNA Zgfi%IX; LI P11/P12,
P13/P14 h 51951 59 4% OsRhoGDI1 KA iy
cDNA Zif X . PCR KR K 1y 55F A 1.7.2,
PCR W2 1%B B HEEE R AT HL DR I ) 1]
Witk , 439 A% Sal 15 BamH 1 ] (8]
) pXYcl04 55 pXYn106 # A , H:i OsRhoGDI1
FH cDNA % i X 43 5l % A pXYcl0o4 Fl
pXYn106 H', OsRacl F1 OsRac5 ) cDNA %t
X3l A pXYnl06 1, BRI . T
ERIEE ] 1.7.2 W03 Bk J5 ) = 4 ok 43 5l i
%M pXYcl104-OsRhoGDI1, pXYn106-OsRacl .
pXYn106-OsRac5 #11 pXYn106-OsRhoGDI1,
1.8.2 MHEMNFELEZIE

BN B R 3 BRF AL B S ) pXYcl04-
OsRhoGDI1 , pXYn106-OsRacl |, pXYn106-OsRac5
Al pXYn106-OshoGDI1 20 Jii ki 7 51 5% AL A FT
P EHA105 /&2 8540, It /7% PCR % &
PIVE SR . DARAT W EE AT RO SR 4-5 A
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R KA e R B AR A TR AL, 25 °CURZE SR
2dJi, EFOEH IR A BT WS it
Jr R X PR .

2 ER54
2.1 OsRhoGDI1 EENHERBEBNEY

Bt
2.1.1 OsRhoGDI 1 F54FE R IBIL4FIE 53 4R
PRS2 K KT B, OsRhoGDIL L5 v T

KA 2 Sk, FERZGmISIX 4K A 2 065 bp,
WS AMHNEFH 4 AN ET . cDNA HiGX
K 765 bp, Gt —AEFH 254 MEBERE,
55 72-249 1 FIER G i RhoGDI & [ {1 4544
(& 1A). Prot Param 73 ##/5, OsRhoGDII
Eﬁﬁ}%fﬁﬁ C1238H19SON334O39589’ *de‘ﬁ\%i
4 28.12 kDa, HESEH & (isoelectric point, pl)
5.07, B 42 AN LT B Z R IR Bk AR N
33 P IE HL ey I 2 R IR AR 5, R TRk M.
Prot Scale 73 #r$27x, OsRhoGDI1 4 F 3£ K P
I RBCN-0.60 (K 1B), JETE/KMEA. FIFH
SignalP 5.0 %} OsRhoGDI1 & 1371 715 5 o B
YIEINL S 50T, 459 B8 OsRhoGDII & FATEIESS
SRR AT EEME R 0.000 7 (K] 1C), #27~ OsRhoGDI1
AIREANE MR . S B LA N R G
R, i TMHMM #f—4%F OsRhoGDI1
P X A T F0N 45 2R 8 R 2 I TR e Y
oA 0 (1 1D), HEBR T HEEE A AT ek

2.1.2 OsRhoGDI1 & RE# &G ik 5 thFE

iR F 51 B X
¥ OsRhoGDI 1 ¥ #1238 & NCBI £ 4 FE

RFJEFES), K RhoGDI & FA7E LRy b
TEFE . EPEH A RIEMEE S Y 16 4~ RhoGDI,

ffi 1 MEGA 6.0 {4 8 R AL (8] 2). 25
REoR, MW ES O Z Kk, OsRhoGDIL
5[] J& F 57 i R 9 19 K6 AE 25 B 4 R (Oryza
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OB MW ORE
distachyon) . fifi B 2 72 %% (Triticum dicoccoides)
(GenBank 5% 54K N : XP_015689031.1 .

XP 010235896.1 . XP_037448053.1)F1HF 4= — i /)N
Z%(XP_047082401.1, Lolium rigidum)= 1) RhoGDI
G RFRNIE, Hh B2 ¥ £ RhoGDI

brachyantha) . (Brachypodium

15K OsRhoGDIN & FA7E Al — Bk 43 32
b, AEEEIRE] T 97%. M2, OsRhoGDI1
5B R BBk (Juglans regia) . 35 [ 1112 Bk
(Carya illinoinensis)i RhoGDI % [1(GenBank
B SRR . XP_018809557.1 . XP_042940659.1)
FEHEAL O R M T

A 2065 bp B ProtScale output for user sequence
l Cp— Hydropath./Kyte & Doolittle
2 A
2 fl
S.UTR Intronl Intron2 Intron3  Intron4 3.UTR | v : T ;
OsRhoGDI1 -W**L g 0l | 3|‘ i f’k,ﬂf ,";'r.‘,"]\".‘.,' g
‘ w -1 i‘\' "“.""th-. | U i 1 .VVI “""‘i.-'-' || rllr"
Exonl Exon2 Exon3  Exon4  ExonS e I"l. f | [ YUHpY
_3 Vi i
72 249 —4
OsRhoGDI1 e e G D ——— 50 100 150 200 250
Position
c SignalP-5.0 prediction (Eukarya): sequence
SP (Sec/SPI) —
0.8 + CcS -
oy Other
g 04t
<
(=9}
0.0+ EENSNSNEREEE et SESNEEESERE et ettt =
0 20 40 60
Protein sequence
D ii5 TMHMM posterior probabilities for WEBSEQUENCE
1.0
2z 08}
2 06}
<
A~ 04
0.2 Transmembrane ——— Inside Outside
0.0 - - - - —
50 100 150 200 250
1 OsRhoGDI1 FH4FER RIBEEMIBMAFE A FLHZ5H KRS E (R F S50 . B

MG KPS C: 5 S IRT. D: 5 BELS F S A7

Figure 1 Sequence characteristics of OSRhoGDI1 gene and physicochemical properties of its encoded
protein. A: OsRhoGDI1 gene structures and conserved domain analysis of its encoded protein.
B: Hydrophilic/hydrophobic nature analysis. C: Signal peptide analysis. D: Transmembrane structure
analysis.
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99

XP 008807328.1 Rho GDP-dissociation inhibitor 1-like
XP 010913190.1 Rho GDP-dissociation inhibitor 1

2 OsRhoGDI1 54 E#&4) RhoGDI EAM AL H LD

XP 002454382.1 Rho GDP-dissociation inhibitor 1
OEL12527.1 Rho GDP-dissociation inhibitor 1

XP 004953707.1 Rho GDP-dissociation inhibitor 1

XP 034571078.1 Rho GDP-dissociation inhibitor 1-like
XP 039771794.1 Rho GDP-dissociation inhibitor 1-like
XP 025792021.1 Rho GDP-dissociation inhibitor 1-like
XP 008679058.1 Rho GDP-dissociation inhibitor 1
AAP41841.1 Rac GDP-dissociation inhibitor 1

XP 015689031.1 Rho GDP-dissociation inhibitor 1-like
XP 010235896.1 Rho GDP-dissociation inhibitor 1

XP 047082401.1 Rho GDP-dissociation inhibitor 1-like
XP 037448053.1 Rho GDP-dissociation inhibitor 1-like
XP 042940659.1 Rho GDP-dissociation inhibitor 1-like isoform X1 Carya illinoinensis
XP 018809557.1 Rho GDP-dissociation inhibitor 1-like isoform X1 Juglans regia

100 [42
2'_? URE33612.1 Rho GDP-dissociation inhibitor 1
9

Sorghum bicolor
Dichanthelium oligosanthes
Setaria italica

Setaria viridis

Panicum virgatum

Panicum hallii

Zea mays

Oryza sativa Japonica Group
Oryza brachyantha
Brachypodium distachyon
Lolium rigidum

Triticum dicoccoides

Musa troglodytarum
Phoenix dactyvlifera

Elaeis guineensis

AR B 1 000 YK bootstrap

HE R R G, IR 70K # OsRhoGDIT # H

Figure 2 Phylogenetic analysis of OsRhoGDI1 and RhoGDI proteins in different plants. The phylogenetic
tree was constructed by neighbor-joining methods and 1 000 bootstrap replicates, the bold part shows

OsRhoGDI1 protein of Oryza sativa.

% DNAMAN #4441 2 H5 OsRhoGDI1
EAREKXEAREIN 4 NMEAFITZREIH
XF, Z5 AN 3 fR, KA OsRhoGDIL 53k A
FEACZGMP A RE . RN | R DR BRI
A RN Y RhoGDI 2 115 51— 2tk 43 51 ok
92.94% . 77.82%. 78.24%F0 78.60%., MK
Z A TSR AT LIE S|, #Y) RhoGDI ) 4H
LI & B L F AR SF 9 RhoGDI 25453k, 4l
n H A KRS AN 8F A= — ki /NAE RhoGDI J¥ 41 #H
P, 78 179 DA A RS &5 i, Y
H 14 MHEIERANR , M 7E RhoGDI 25438 2 41,
RhoGDI #5512 S 8K

2.2 OsRhoGDI1 EFHBFRIEARN 547
2.2.1 7K#% RhoGDI Z % #1 Rho/Rop R & HI R
RES R BIES R
FIH NCBI 04 2 1915 B, %F KA RhoGDI
%ﬁ%ﬁ’a 3 AL LA K Rho/Rop FET 7 L5
1T RZE AT, G E/R, KF RhoGDI
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FER B OsRhoGDII 15 OsRhoGDI2 2 [
A F A — ek 4> 32 |, OsRhoGDI3 |y Bagh
—/~4 3% ; Rho/Rop ZK %Y OsRacl 5 OsRac2 .
OsRac3 55 OsRac4. OsRac5 5 OsRac7 EH S
B F 45 A Mk b4y 32 |, 1 OsRac6 HUJH7E

— A eSS b, HOS R B AR OG R A
(&l 4).

T ARG B, AN Z A B
ik EmaE, 4558 B/R(E 4), RhoGDI %
W 3 AN B K REAS R 8L 2R ik 45 LR
R BN R A R E KRB, OsRhoGDI L

FLHAEE R R A KB B 2 Fh 4 21
Fe 55398 #¢5 , T OsRhoGDI2 5 OsRhoGDI3
FENAE AT AR K B B Rk I & TR SRR
KB, AT AERK B B[R —d 81,
OsRhoGDI1 5 OsRhoGDI3 it 3 i 7K - 3 55
F OsRhoGDI2 #:[H, OsRhoGDI2 JE[N7EAL &
H L R R R A B 2 = T OsRhoGDI1
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Oryza sativa |Gy

Oryza brachyantha
Brachypodium distachyon |
Lolium rigidum

Triticum dicoccoides |8
Consensus

Oryza sativa

Oryza brachyantha
Brachypodium distachyon
Lolium rigidum

Triticum dicoccoides
Consensus

Oryza sativa BN . BIEEN
Oryza brachyantha JEN . 43
Brachypodium distachyon BN .43
Lolium rigidum [N . 43

Triticum dicoccoides |

Consensus

Oryza sativa §

Oryza brachyantha §
Brachypodium distachyon
Lolium rigidum

Triticum dicoccoides

Consensus mfargsysa tkﬂdddrkcyl i ytfdlr wp s

CVEHE . CIERTME83CE . . . .CEAEHCREES EflS 67
AVEH... IO . . . . SEAFRCRELC .NDREEDN 62
INGCE.R . .EACCCRELLCCEHRLLHY 66
NGL...C . .REAREHCREAE, L. 67
NGNGERG xcccrvmpsuccscx

& 3 OsRhoGDIl1 5EIFEEBMZFIILLI T T RIZLE/R RhoGDI & [ #5145 14 35k

Figure 3 Multi-sequence alignment analysis of OsRhoGDI1 and homologous proteins. Underline indicates

the conserved RhoGDI domain.
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Figure 4 Phylogeny and expression chip data analysis of RhoGDI family and Rho/Rop family members in
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values indicates an average of the normalized log2 intensity of expression chip data.
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Figure 5 The relative expression of OSRhoGDI1 gene during the growth and development of rice. Young
Panicles T3: Second branch stem and primordium differentiation stage; Young Panicles T5: Pollen mother

cell formation stage; Young Panicles T7: Pollen content enrichment stage. OSActl was used as an internal
control. The error bar indicates standard errors in three biological replicates.
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difference by t test at P<0.05; ** indicates significant difference by t test at P<0.01.

http://journals.im.ac.cn/cjben



FAE % | k%8 Rho GDP fRE %I E F OsRhoGDI1 £ EHE 47 3525

2.3 OsRhoGDI1 EH T HBEEMNAIEE
2.3.1 OsRhoGDI1 EHMARHHWEMESR
I

¥ JH PROST II % OsRhoGDI1 %5 [ 4 . 4H
e AT TN, K-NN B3 BoR, % E
FIENEANMIAZ . Skt . 4B Fat &by
WA B ARE 2800 1) 43.50% . 26.10% . 17.40%F1
13.00%; 3 PRI WS Re 0 7 2 000 S, I B 7
A MR b E ARl 55.50%, #2/8 OsRhoGDI1
EATEAM R E Az, R AT REARZ
2.3.2 OsRhoGDI1 %= H IF 41 B £ i B9 W 22

K11 DNA HAHHAR, 4 OsRhoGDI1 A
) cDNA %it% X 5 GFP @i, ## T pGIT163-
OsRhoGDI1-GFP Wit Rk EUk, I AKFFIE
AR AZS 3K pGIT163-GFP X IE, 7E
BOCFHE IR AL BB TS OsRhoGDI1-GFP
A G E AT PR A . AR 7 R,
E%f BZH 25 & . OsRhoGDI1-GFP Rl 25 11

GFP Nuclear marker

358:0sRhoGDI1:GFP

35S8:GFP

8§ um & um

7 OsRhoGDI1-GFP & EBAEKBREREFH D

8 um

FEARREAR . 20 B 5T K A0 A A DO S, 3R
W] OsRhoGDI1 #K [ /&—Fh7E4i it )2 o3 Al
)2 115
2.4 OsRhoGDI1 5 OsRacl & OsRac5 {&
A1 B 1E A A

H T %% OsRhoGDIl1 275 OsRacl Fl
OsRac5 fATER WA EAER, 2 5IMHE T5 YFP
i) N S48 pXYnl06-OsRac5 ., pXYnl06-
OsRacl #/ALL K 5 YFP B C dfla Y pXYcl04-
OsRhoGDI1 A&, K H S 73 1) e A B 4 w3k
FAnf, SAMAEE TS YFP 19 N il 5 1Y)
pXYn106-OsRhoGDI1 #A, 36 H 5 cYFP 2%
ARAREL AR A AT B, FEROEH IR E
T N R4S R 8 e, BAYEXT IR 4 7R
MR ICHOEHEL, T pXYc104-OsRhoGDI1 5
pXYnl106-OsRacl IAALRyAAIH, AMARAR AT
DI E] YFP #a5¢t, 3RM OsRhoGDII
55 OsRacl TEAMMIME FRAE THEAEN . 524

Bright Merge

- -
, R . & 3 Foad

GFP #% 3% OsRhoGDI1 % C ¥, B 35S

JA B TS Lh 35S:GFP #AAME S BR. B%0E SLbRid R ] bZIP52-RFP
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