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HE PR =ZREKGCEE H, Py INTEHA R, AAGCE & EH Z R(GPCR)E Z /M R M 1= 5 4 04
By, BEAH e Z AT e — R P B 4 lAT . 1048 X A M 4 K 75 (Oryza sativa) Fr 4L w F~
(Arabidopsis thaliana)G& A X A I T MW A A T HGE A T FREWHFIE. MHGEE 5304 —
A Ha, Bty 3NTHE, BEMAGaI K B X I TCTPS GDPH ¥, #15GE B % B RIS, X
FEEEM A FEEZ UL R L FAGPCR. Wi, MHAALE THWN ARG E XA ARG T &, KRG
AGYEAXNHCHIMHAING M B RITFNAH, HEFZHmEER. AXFENFHEA Y E I ABCE
BREZRE. BEM N HEXHAREE, RERDSHNCEAGTHIHNRR, TR BLICE AT KIEY

B R

Kgtinl B GEa, MU GEA, EgM*

197LAF 1 i DL /R B 22 42 i 45 T E. Surtherland
+, DLERE H A S A7 i Z FK 9 cAMP(cyclic
adenosine monophosphate) J7 Ifi [ AfF 5% . Bifi J5 19T 7%
IR A TE PR AT 45 vh 200 it % T 37 1R R T B MR A R
¥+ 4k i (adenylate cyclase, AC), T ¥ ATP#: 1k i
CAMP. 201t 22 704E4% 477, M. Rodbel I8 -1 & BLACH ™=
AT EEGTPHI IS b —FiE AL 7, X FP R 73t 2 GTP
MHXMEMA. A, Gilmanfd+ x4~ % B R R 7R,
I 7F 19804F B Py 4fi b 3] 13X F i 15 AC Y 21 Jifd 26
N—GHEH. JHi, Gilmani# -1 filRodbel I 1 143 =
T 19944 N /R EE2E % GEAM LR —KHAAT
A5 R DR A M R A2 AR R 1, e AT R GRR R Bk
21K (G protein-coupled receptor, GPCR). X6 [ 5
RS FEAN MRS 2 b, 2 fk v v AL B RS S, S
L P9 B4 0 T e A R T, R AR A RS S R A R

M A2, R. Lefkowitz¥ 1 5 B. Kobikal® Jy 7F
GPCR&k (1) 51 M bff 5% 3R 15 T 20124F (i DUR 2. 1R
2 NP5 G BB Z A 6, B e 262517
M S X 4, FE T AR YT, A7 40%0 1
Je: DL GER U B A2 ARV i sk i, 3 22 404E 51 G
HAFSEE 5 T 3k UL R %, GEAM S B M it
R ZREANGESERERZ—, GEAFSH
VR B BB B 0 A W 2 Sk DUk g A A 2 3
RS SR 33K B AIF 5 A A2 AN A S 97 R
SN LA B 25, BRI R 2
HREMH Y P2 E ZMGEAMFE. it £ 104
L o xS ) /K RS (Oryza sativa) #1 / I
(Arabidopsis thaliana)G#k FH 158, K T Y Go
WAL BE [ & Hb PEAT GTPS GDPAZ #e il 45 11, M1 I
RE T MY T2 G e SR B L, B3k
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TG Y R P (A AR ) R T B GPCRR TG G 14, Tfi
FE ) PR SR A7 AE R ) GPCR. IWAME Y8 A 3
Y ARFFAE ) K Gy F6 AR LAY Gyl 3, KA Ga
FE N A — Uit K A B 2 IOk 2R A X 0, 1
RIGyfE Clii A7 — Bl e 2 R 8 4 X I, /KA = i 7Y
Gy IV & City 1) - I 20 1R 5 4 X 3 3 B 1 4100 1) N . 764
Gy X 3 iy A FR IR BLE], I W 2 5w = s Pk . i
S MAE P T A5 2 ) GEE 5 5 15 LT T Re A B T
TWRATGHEA. ACREMYIGEAKSR, i
SIEYGHE AN 2SS, PR GE AL, [H
A .56 1 G 1 AE AR VE P34 7= Ty T 7 oz P T

1 FcEAR S5

1.1 FGEAGESHA

¥ = RIKGH 1 (heterotrimeric GTP-binding
proteins)H Go,, GRHIGYZH Ak, 7EJ IR AR Ga, GB
MGYIE i 5+ — RIKGHE M, LA Ga 5 GDPI A . £
20 i JE B AT 7R B I R 1 4T i 3 T JER A2 T GPCR,
GPCR5j A1 [R) 5 B (A % A5 S5 A2 24 15 i i 3 245 g ol
A5, 13 Ga B GDPE iR, 715 GTPHI A . Ga
Y GTPi A5 &L 25 AE, I GRy R iiF s
k. R E S A GRy — B AR A GaGTPIE K4k T
BOEIRAS, AEUS SIS A E A AR, SR
M) i — RGN B AR 2l B X R R G AR
RSN Y, Shi b A SR A 500 4 S BE %
PR S A il CAMPH B R R LR B AT LS AR L
B =R LR . H ol B AR C. B S GTPK i
L GDP, Go.5GDPitt & J5 H# 5 GRy — R ik i &, K
EROEMREEA(EL. GHE HAA T HEE sl m RS
HUH T 15 GPCRIt A 1 4/ [ U5 e < 12 A G T P fie ik
. GTP/Kfi#3Z GTPasefil ik & 11 (GAP) J# %, HEil &
PR N GHE M SR H IRGSHE 1, I GTP/K fi#t
HGHEHLED. NKA 2 /P37TMRGSEH, 43 ~10
FPIERb 2t pe), RS Horh — S0 54 e A A T e, (H
SR BEA 1 4 A a1

12 HGEAE SN

(1) MPGEAMARMNE. HHEYWCHENARE
I F B2 R Y Gafig A & bt 4T GTPY GDPY
A2, fEAFGH AR 11 IS (FI D). Gath W54~
RESRAY B, J3 302 5 GTPiik & 4 11 RasAy Al UL 45 14 114
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I Re sk FH A 12 e 45 F I D Be B, RasHhAEI AU 5 fiE
% 5 GPCR, RGSIE 1, GP, GTPZ L Rl i s AH I BE Y
motif, T 5 JE 25 4 DR 55 I e A% R 1 5 67 L FR
288 W) Go 5 GPCRIfk & 5 4540 K A B KRR, 1
WA A Y R ik A o 1 e T E T AT A R s . Ul v
It Ga (GPAL) LA RASY) B s 1 12 e [X 1 910 {H &
GPALZ5 1 1 73 F sh B & B, GPALREWE TEIR AT
GPCRINAM T A &Mk AT 45 F 0 As, X FPAE YIRS
MY IRFELE AR T T GPALH & Hb 5 GDP4y 5 Jf 5 GTP
WA IBE S, s X —id AT B GPCRIK & 501,
B AE ) R TE 245 K 11 Bl 3 2 S A A — A 25 KA AR AL 1Y)
ME AT AL T I W ek AR, XS E AT
IRESE M DI REA T R TA AL

() MY ¥A R GPCR.  ShEY GHE Y
A=A~ FEEF EHEYE A #AF GPCR. GPCRAE
A ORSE T B F N A A, (E2: B 7 [7] — 4 Ry
GPCRULAEATRFIF A, X i AU B F B
AR AEAA AR SR B A [l F i GPCRIM. Ay
W SEAETE RS A Tk Bs B Fh S i & e, H
A A R E B IE B X S 5 kR A Y
GPCR. ¥ GDPL GTPRYAC#: 75 22 GPCR, [Miti¥G
EHAEA XM B GDPS 5 GTPIRk & A IR,
AR W) AN T 22 I ISR AR AE7EGPCR. H 2 A A )
WS TIR S IR ZS M &, BT LAY AN FE 7E GPCR
B A7 B i BE . B IR e 45 H heptahelical 1-5
(HHP1-5) 5 # 1A % % FladipoQ-Z 1A (PAQRs) ¥ 41| 4
12324 g\ kSR Y GPCR, {H & AZPAQRSA
JE=GPCRAY R JEY, T H: 5 i 2= S AL, % i
KNI A TIRES 4541, GCR2 (G-coupled re-
ceptor 2), GTG (GPCR-type G protein), CAND2 (can-
didate 2), CANDGHICAND7 % # ik 2 4t ¥ i

GPCR, i J5 A i IF 58 SOK Heig — i g (1314267231 7
R HE Y GPCREEHE K 2 v, GCRLM N e A /1
s 2. GCRIA TIR IS 4544, 53 cAMPSZ 1A
CARLE A 855 0 'y S AHAL M, H45 i b A8 ¥ GPCR
40k, (HEGHE A I A S 5 cARLIY — Ly g4,
1M HAE ¥ GCRLI RE i 2k 28 AR (R () R AU H- A FF A5 G
1 2 B il 2k 98 78 IR B 4R AE, GCRLE 7 5 40/ JF
Go (GPA L) H A FAA A7 78 5 10129 K 2 4t 4
GAP (GTPase-accelerating protein)f5y i % GPCRHAY fi
0, GAPSHENE N GTPHY [ A /K i %, M IimRG
B EPEARTERE. BRI AtRGSLZ LA [ GAP,
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SHHEYIGE M L. s (@K TR Go, GBAIGYE M5 =R IRGE A, I Ga5GDPitk&. GPCRE4MBIF TREL AR A )5 Gokt

L GDPE RIS GTPHIR A Ga S GTPI A )5 & LSS, MGRy M iiFEs sk, GRy B RMGaGTPI L5 HA% 1 AU ZR HAHE
YEH]. GTPAKS#G Ga, GBFIGYEHi & IE MK IEIRSN 7 = RIEGE . YT (b)Gofit L H#HITGTP S GDPIACH, IS GH REHE [
Wi, GRy RN GoGTPIEAE 5 H A 1 (AR I AH BRI RGSIRHE GTPAK MK & 57 = IR Tl RS

Figure1l Signal transduction mechanism of G proteinsin animals and plants. In animals(a), when the absence of ligand, G protein forms an inactive
heterotrimer, Ligand-bound GPCR promotes GDP dissociation and GTP binding on G protein, GTP-bound Ga dissociates from Gy dimer, and both
activated Go and freely released GBy modulate activity of the effectors. Ga hydrolyses GTP to GDP, and re-binds to Gy to return to its inactive state.
In plants (b), Ga. can spontaneously dissociate GDP and activate itself, RGS protein promotes the GTP hydrolysis of Ga

FENIG & A — A TR ES IS5 ) D RE L, Cili & A — 1
Y T RGSIX 4, AtRGSLYE H #: 5¥ (] 32 b 5 4 ME L
B iR i A& J5, Cois A A2 i 2 Ak E 1717 52 ) GTPIK i (&
1) A MR, KRR R RN &
AtRGSLIY R FE A, A I 7K i 2 & B0 A ) G2 BT
B IOE 55 TG TS L R PR B . B, &
OV 5 1K 45 ¥4 1Y 7K A% COL DK 11 9 i W 5 Gou 7 41 il
22 T A AR 2728, COLDLIE: 7K 6 Al A 30 F 434k (14
it Y8 M QTL, A8 f% COLDLY Jt b B it 452 25 7K A 174 it
FEPE. COLDL1%i 5 G H 75 8 15 I+, ¥ 4bH it
COLD1% 1 5 GalV F:RGA H AR, 1% Ca il i flG
FEERGTPIGE, fil & 5 e 72 5 48 5w AL 27, 5%
e W — 2614 GPCRIH & 15 GZE 11 M 7 M e 2 1 ]
PLYE T GTPI /K fif 1R, BX 34 18 18 IR 45 GRy — SR 4 fik
KRR T

2 HWGEAE

2.1 HIGHEA HA E RS 2 A1k

S sh—FE, #HY PR =REGEANZ
i Ga, GBHIGYH A, {HJEAE 35 R 52 L sh )
29 R IE HAT 14 B Y Gou(GPAL) FT LA LY (Y

GB (AGB1)1¥3U, 24~ i () Gy (AGG1, AGG2)B2¥IA]
I GHE H S5 P81 N T8 H (RGS) 8. /K i iy 3[4
4 [FRE B A — 1 8L Go, (RGAL) FIGP (RGB1)E43
24 #17 f Gy (RGGIMIRGG2)PY . H#i iy K &
(Glycine max (Linn.) Merr.)J& K40 538 & B8 T Ha9)
R KHGE AR, S4A41Ga, 471GRM7AHALf)
Gy SR (4 GySME MR A LR (9 Gy, URIST
A — AR ) Gy (AGG3)PY, K FEA 3R ARGy
(GS3 (grain size 3), DEP1 (dense and erect panicle 1)#
OsGGC2(G protein g-subunit type C 2))*9, i [AlFf
B4 34 3E L Gy (GMG8, GMG9HI GmGy10)2%37,
IX 46 $ 7 Gy #5 7E N s & 45 Gy A 6L IX 35 (GGL Ty R
)Y GGLILBEIBE NS 5 GRAH M FHIIE it — A4,
LRI Gy A PRSP SE R K BE A E, JE BRI Gy 7E Chify
B A2 e R BT AR X R,k B X A B AR Y
LR R IR K Galr] HEE N (XLG)
XLG1, XLG2HIXLG3™, X3/ XLGHESA GTP4E & 1
FIGTPEEIE LS4, XLGHE [ Al L5 GRy - R ik 4y B
HAEME XLGHE NI A — I 1 A0 5 2 e iR 5 4
X s R I A4 4% 2 A7 155 (nuclear localization sequence,
NIL) XK1, U078 6 B AN B F W, XLGHT LLE
JR b A4 R 34 Gy — R AAMI HAE 84, GPALR
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FE AL AR RE b, XLGHE & A7 76 40 A% b A 4 g i
A Ak AR R BT 2D 2 XLG IR IR FE A,
HRHINREAIR AT, HAb, agblze AR BT J 81 H ok
() 4 R VA FE gpal 2 48 R - i 51, {HJEE17ExXg
RAMA EA5 3] T EHY. xeesE R K, XLG-GRy St
SRR REE MG AL RE K, PR T XHEY)
S RIRGHE ARG SR, X E 45 & B,
Ga, XLG, GBHIGYFF7E T4 K /3 lili A At iy 0.

22 MYGHEAS SRR AR

Fh K% 28 Z 555 K (GA) . 7% 1% (abscisic acid,
ABA). 3£ Z N (brassinolide, BR) . 24 . JGHIBE
SRR G SR, HPGARRIER T & 2F, MiBR
YEF T GARI T UiF, ABARUHE RN Fl 1% 28, &
A5 i T 1 45 ABARY I I /R HIBY. SR IF Gase A8 1k
Foft =7 ¢ B A I Fsf i) B, 1) ELXGE AR B GAT T AN
5253 e A (AR B AR I ABA RV BE AR L, 159 Ga
G AR N GASE B A5 5 Bl R, SR & ZE1T).

4 T BR
Gu(GPAT)

}—— RGS1
GR(AGB1)

L£LleETT

=53¢
’l-;\‘ 4 a-amylase 2 &
e I

Gu(RGA1) «—BR

I

GA

S gpalZe A AR, gor 158748 (AW K B X GAFIBR
B, T GCRLIT 26 1k 58 748 1A 23 4 4 b R IR B
BEER R, 7E—4M T gerlgpalfilger Llagh1 X %
AR RIS, X 5 GCRIUEH T G 11 L iF
0 T8 S 45, s HE— A5 1 B GCRL I AN 2 4L 5 £
GPCR™M. 7K 8 Go (RGAL) Y 2 il fik 2k 5 7% {4 dwarf1
(A1) Z T BB FT | 50 s 25 e U 1305558L D ge s fA b
GA T 1Y ou- T8 A3 B 6 [H 22 25 RN BTG PR RAIK, 17 H.Ga
FFES 5 T BRi&4: (E2)P,

R B A K RN 25 B T 200 i o R 1) 09 i) 43 234
fi Z (0] 715, 48/ I gpal Flger 158 A2 1k F A2
B, 52 A rgs128 AR R SEAR IR A 4 A L 4L P in
17 448 4. (172660611 - A B A Auxi ndtf 1 32 AR 9 114, gpad,
agbLFTger 158 28 4 L Ko H 33 6 58 745 (4% fifr ) 2 7 — 58
75 A 2 B A X AB A ) T M URR, S8R A I A AR
X Auxi nfy i B AR AR, 3 il B A AR A -5 42 2 R
P rp, Bl A S B BOAE G 1T VE A A TR
[A]L°% agh1 5 A8 (AR M AR K4 1, gpal 5 28 (A 4R sk />,

R

Auxin

ABA

GP(AGB1) Gy(AGGT AGG2 AGG3)

Gu(GPAT)
Ga(GPAT) “— GB(AGBT)

GY(AGG3)
RGS1

+— GCR1
L5

#HERY

BHEEE
FHIKE

T

Gu(RGAT)
Gy(GS3,DEPT)

Bl 2 GEASSIE/KRE SR K A& HAFE. RIIF+, GCRL AT AEIE [ GAMBRI Fi 7 & 2 A9 #E4E . RGSL HIGPAL i1
. KFET, RGALEM T GARBURIE Zils, JF H ] feth 2 SBRIGS ML SR T4 2F. HillIGPAL, AGB1 MIGCRL nl g EARMIE AL,
RGSL Ml GPAL 7EA K A5 i . MIARIE Birh AGBL V1 T-GPAL T HLMHI Auxinkf #h i /3 24 {2, GPAL MIHIAGBL MRE. $URISF
i, AGG3 JEHEIM 1 /. JKFE I RGAL EE K FEE S . FPRR/ NG i h, DEPL FIGS3 WA KRR/ N

Figure2 Simplified model of physiological processes during plant development that involve G proteins based on the phenotypes of Arabidopsis and
rice G-protein-component mutants. In Arabidopsis, GCR1 may positively regulate seed germination by coupling BR promotion of GA-stimulated germination.
RGSL antagonizes the activation of GPAL. In rice, RGA1 may work in a high-sensitivity GA pathway that regulates seed germination. RGA1 may also be a com-
ponent of BR signaling. During seedling growth, GPAL, AGB1 and GCR1 may act in the inhibition of primary root development by ABA. RGSL antagonizes the
activation of GPAL in apical root meristems. During lateral root formation, AGB1 functions downstream of GPA1 and inhibits auxin-induced cell division, and

GPAL inhibits AGB1 function. In Arabidopsis, AGG3 regulates size of leaves. In rice, RGA1 modulates plant stature by regulating internode and panicle elonga-
tion, and a so influences the color of |eaf blades and sheaths and grain shape, DEP1 and GS3 also regulate the size of grain
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LIRS R B, Gydes faggl, agg2filagg3t kol
AR A2 Auxind SRR A K, SMIRAUXInSE
5 2 B agb L 58 75 P L AFL18 1 1 gpacl 26 25 HA DI sk 0,
Ullah% A (09 34 25 GB 145 % 5 AuxiniZs 5+ 11 1 4R 41 it
S35, T GorfE % — e i bR AT K FO A FH (P 2).

23 MR =RARGCEARERNIBEEEEL

T8 o X LR I Gou % 78 f& gpal il GB %€ A% {4 agbl
IS & GE AT F - M HY A B 2. gpalfl
agb1 28748 PR R B H G T RSl AT i 044, agbl12e A8 {4
UL HE DR 355 11 1 gpa % A5 1A 2% B A AR i /116264
gpal, agbl, agg3fiagglagg2agg32s s i F 3 i nt
R[5, agbl1#lagglagg2agg35E 25 14 38 R H 4K 14 75 5.
Gy (aggl) 2E 22 1A H1 Gy (agg2) 98 8 K & A7 1 25 1) 6 771
1541188 Gy (agg3) Flagglagg2agglfi = % A5 #i e I
5 agbLAH ) i 58 78 6 I I03081 R4 G2 1 W i 4t
KRR S R B JH S HLERA AR AR AT, H 2 X 21
AR T RE S Al M i o 2 S KA OC. filln, gpal A
agh1 23 A% R T Al AR 2 H VRl 2 Rz 200 i A 1 3 2R
Wk /0 5 IO gpad 2R 1 I8 i A A TR /DY
R AN, T AE S PR A 20 e R 4 S 2k 16T
gpal Z 75 A AR V8 /0 5 aghd 2 248 A AR 185 in 4R 2
DAL g AR Jer e 1 355 e i 2 T 5 1R 10, o AR A
Y IGFE AR AR R . R IT Ga I GRZE AR 4 5 i AR
HURARIAARL, 7K FEGo (A1) AR R R IEEFT 0 A8
T FL 0,78 TR AE PR 5% K RS GP 9 s 4k, 36 R 4%
FF A AR 108, K A 24 81 750 Gy 5t [H GS3 I DEPLAT
REEENFEEMEIRQTL, 20 H A=A RE RIS
7 BRI IR S gpal, agblfilagg3%E i i kT
Kty 72 g A g Y X s A 25 R G Y
SEHLHIE T AERE Y B e 220, R TP EE NG
B H I T RGSH H I 1% A 7E /K FE H A B8 [R] 5 5
PRI 28 53k s 2 2 K S AU R JF G 1 R AR IR R MU AF
TEE R ZE55 1.

2.4 ARGy A TH0H

T GRE 19 4% P 1 B U T3, (HJE A
Al ML Gy R S W h T AN AEAE . PR R ML Gy
SEWFFA Y R A G F Y . KR A 34~k L Al
GyHIGS3, OsGCC2HIDEPL. /K f& GS3 1 [i] i 44 f ki
KEE . FEREFIRLE . GS3HE I N & A A 45 a8 B R
(organ size regulation, ORS)IX ¥k, H¥#ZEHEEMTM

XK, Cumse M= iR s 4 X8, AR i) GS3%5 i it
PR 5 | AN ] s 780, e 2 Jo 2 IR i 4 IX 38 1 GS3 2R
5 AR, 5 2 A0 SO A D) RE Bk g3 A8 25
SR AT A AR PR e s B A 0 o R 7273 5 1ok X GSBAN ]
7R Fofr ) 2k PRS2 6 % BN 1Y ORSHA [l PR 5 1, T
Cfi B 2 e 2R 5 4 X S AE %41 1 ORSHY i El™. A
L) SR 2 35 2 e A R i 4 IX Y (M dep - 15 137
el | kR A g S0 AR X sk L 4R TR
HLHY Gy [ Cifg 1] LA il N 19 ML 39 Gy 25 1 /9 5 R4
HHLAENOL B AR R [ TR Y 4 T HLERA SRR i
%, (I Cui A F e R B 4. IX 38k b & 5 VWFCH) fig
B, AENS 5 HABE AAEAE MY, s —RhE A
A AT LU Cot R B R e N Sk 3 e T e

Botellafff 5t 1 BA 35 1 £ F /3 1A K37 2 1
Z& & AN pHABUE M secGFPIL 4R ¥ (reporter) 5 1E 1 17
IFAGGIEA 5 B IX 551 . GFPRlA 8 1 8 i1 2 3 721
AGG3%E H BEAFAE NS b A 7E T i SR A FnAZ_E 776
Z 05T depl s H IS WIE A T depl s A 7E 4 e
TCAb AR AEBLEOTTT R 5 GmGy815 Y FPHil A 4K I 7E 2
ANEAE R TR I A LR Gy £ TM Fl oy s-Cifis 8 421X
18 1T il £ s 3k AR W G R U S b A IR T A A
FH, B P N i 36 M, (EDR AT A 2 08 1) S Bk
PEUE X MBI, T3 MK RESE I 4 A gt RGSHER H,
X R R X 2 RGSHY 4 [ F A7 48 T K R 3L R 4l
O S, B4R AU DEPLEE (A1 %€ 7% AU depl i AR
i i CysE 4 X 3 5 RGALM HAE FM™. L4 Gy M Ga
Z A EAE B FAOLEIE AN 2, (B2 AR Y
W GHR 130G 5 e TG SR AL T8 1 LA

3 W AmGE A YRS

i AT 0T T Rl e 2k 5 A (A R A B PR AE B 1 BF 5
ERF = RIEKGEAEZMAEREE R PR E
HEMAEBDRE. R T IE . AR R A
K ERRIE & SALIFIA Y 41 43 24 A 4 12807 ik
R JEAIBY SR B A IS o B — S A Y 8
f i 7180, T oK (Zea mays) H Gauy R i 2k 5725 Ak ct2
TR AR/, BEARAE PR AR, SR E KT
Goudil il i A FE A TE BN & B Gyt b ik
HHEEMER, KigH 29 E2QTL(DEPLFIGS3) 4
W AE LAY Gy, BB o 18 9 K e g AR 50 A A 5
M) 7= et GS3FE 2 T 5% 9 S {6 Ay 5% e K e s A<
B TE M QTLI, Ty B Bl 2k 78 gs3%5 {37 3 K 5| i K bt
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4 % 8 B 20165128 He61%s L34#

72801 2 W S 40 M 43 24, 67 i iR s K R R
K. DEPLNT AT IR A SR AR 5 I8 4 7K e 110 A 2 AL A
B 0 5 i e A LR TTTON S Ay AR A4S Ty Rl A A 0 S
[K depd- LA ik F2 B0 15 R R, A4S SR, il
LB, e O R SRR T
DEP1Z 5K AR EZ WU M R, KR DEPL% (]
BRI AR AR R, KRR, A
RAME T &4 depl- 145 (v 3k X 4 A Ak 32 P o 5 1)
REWUL, 5L REWHR R (K3). DEP15RGAL
MIRGB1™ /L W FE A2 5., RGALL)HE Bk 2 58 2% 4K Fil

RGBLit 3Rk B A bR B R I R A K WA R A
TR R R S I i Re b, R B dep 14 (v JL K il
it 5 Ga FIGBRAH B AE H MG A E N, PGl i
PR 4R 2 GRAY G L d A R w4 gk Ah, b
HWF5E M, DEPL/QPES-117 [ 45 7K e ok i % 2 2
AN BT depd- 145 (37 L DX i | A A 1 7
AL ORI R KR B i, R TR A B
PR RER S B r RE R ek /D K R S A 0 1)
1, shsEKAREPUEANE, LR A A R R X
R Y, Sl AR Y 87 A AL, 1T A i

HEYPCYTIE

WS HHaw

AT GMGy1~4)

(a)

BRI GmGy5~T)
CHY{(GmGy8~10)
(b) o (€)
| T
DEP1(BZISHR) b
"G PR N \1,“ Cyereh ) V
CEE s
bzt :
depi-1 (1T#E5HY) -
ol s W) hd
‘cy = l1 L 3 v
12385 ;ﬁ*ﬂ EEEF
J— dep1-32 (FaEH21) E‘f C
o Vv
T =Lt T
“A"H(BA1R63) dni-3 -
e— ) i
I v )
P =t i

Bl 3 A KR SR A AR TR R S Gy S X SRR BT R RS I . K SRR KRS T A A 3, 1071 5
NGyl A, KT R Gyl A (CSR)AF AL R I AR [FIRL R, AN [RIDEPL 457 R F 3L 1 A (R 74 220 3R Stk
Figure3 Non-canonical Gy subunits in monocots(rice) and dicots (Arabidopsis and soybean) and its effects in yield components. There are 3 and 10

Gy subunits gene in dicots plant Arabidopsis and soybean, respectively. Monocots plant rice contains 5 Gy subunits gene. Among 5 Gy genes, different
alleles of GS3 result in various grain shape, and DEP1 regulates the panicle architecture and the sensitivity to nitrogen
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Heterotrimeric guanine nucleotide-binding protein (G protein) signaling is an evolutionarily conserved mechanism
in diverse eukaryotic organisms. In the past half century, five Nobel Prizes are awarded to researchers working in
the G protein field, these seminal studies make the G protein pathway become the best understood signaling trans-
mit system in the world. In animals, heterotrimeric G proteins contains o, p and y subunits, perceives extracellular
stimuli through G protein-coupled receptors (GPCR), and transmit signals to ion channels, enzymes and other ef-
fectors to affect numerous cellular behaviors. In recent years, much has been learned about the diversity of signal
transduction through plant G proteins thanks to the identification and mutation of genes in Arabidopsis and rice.
Plant cells have most of the core elements found in animal G signaling, such as a,  and y subunits. However, plant
G proteins transmit signals by atypical mechanisms. The plant Go. subunit spontaneously releases GDP and forms a
stable GTP bound state in vitro, and thus are self-activating. The self-activating characteristic also means that plant
G protein paradigm do not need and therefore do not have typical animal GPCR. Indeed, the current evidence sup-
ports that no typical GPCR exists in plant. In most plants, the role of GPCR is performed by GTPase-accelerating
protein (GAP), such as Arabidopsis regulator of G protein signaling 1 (AtRGSL). Interestingly, there is no ortholog
of AtRGS1 in rice genome. Recently, an important advance has been proved that up-regulation of COLD1 is posi-
tively correlated with chilling tolerance in rice. COLD1 has nine-transmembrane domains, and localize to plasma
membrane (PM) and endoplasmic reticulum (ER). The COLD1 physically interacts with RGA1 and acts as RGS
protein that senses low temperature signals and accelerates G-protein GTPase activity. These results indicate that
non-GPCR proteins in plant can topologically and functionally resemble animal GPCRs. In plants, the repertoire of
the heterotrimeric G protein is much simpler than that in mammalian, but Gy subunits exhibit an extraordinary level
of structural diversity and show significant differences from their animal counterparts. The non-canonical Gy subu-
nits in plant kingdom have a large cysteine domain on C terminal, can be four times larger than the average mam-
malian Gy subunits size. The non-canonical Gy subunits present an inhibitory effects of N terminal on C terminal.
Recent studies have shown that the manipulation of two non-canonical Gy subunits, GS3 (grain size 3) and DEP1
(dense and erect panicle 1), represents new strategy to simultaneously increase grain yield and nitrogen use effi-
ciency in rice breeding. In this review, we focus on the recent insights of G protein network derived from the re-
search about the model plant rice and Arabidopsis, the difference of G protein signal between plants and animals,
and the potential of G protein to improve the crops productivity.

animal G protein signaling, plant G protein signaling, enhance crops production
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