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WE  Z XMV T AP S TR (ABA)SZ AR T Lt RO, T mi A28 40 i N ABASZ A ABAR/EE S 4 lilfH IV 3 CHLH
SFABATE SRR 1) R AL S OB HE R, B45 T ABARA T LG T AR/ SR ABASE S il % . ABARZE — /M5
IR AR LA 2 35, JEN-3 R G- 52 B AE 40 i P, ABARYE 41 o — M A0 C-3it 35 4315 — ZH WRKY % 3% A T (WRKY 18,
WRKY40. WRKYBO)HHAEMH . WRKY18. WRKY40FIWRKY60/&: — 20 s il K . EATIARYME, 36 N m K
ABAfG 5T L (WABI4. ABI5S. ABF4RIMYB255) ik, AT B 15 ABASS 5l % . WRKY402 H A (k.0 45+,
WRKY 1813 B i3 WRKY405 ABAfE 5 17715 . ABARSABAG 50 7445, Al LUKIWRKY 40 M 41 A% 4 7 45 41 i
i, {EREABARSWRKY40 AR T AR ok —F R 7 (35 5 £48), FLIBWRKY401)EKZE, MfEFRWRKY40%
ABAU Y JE R 5 Sk (R, B2 SEILABARI A BN o IR 8 R ILHEIR T — A A5 TR 1500 20 9 22k R 3R 0A 1B [ ABAS

I IR N AR SR I TS 1 HEAT TR

KBIRN  MKTR(ABA), BERZA, F5HT

FRARME (2011). AT FUiE/H4HA W ABASS Sl %, Y24 46, 361-369.

) 3% V% 1 (abscisic acid, ABA)H 74
Pk RE RmEAEKE - RINVEK KT ISR
[F) INF, B AR 2 A O N 3 ) e TS T A
(Finkelstein et al., 2002; Adie et al., 2007). fH#)/&
ZEWNE S (T 5 BiE a5 S, B
TEABA & R, AT A ABAT B 4%z 40 I, A4E
{7 ABANGS G ALY F A, SEGEAH R
T S A P ABAAR S 38 w5, AT U0 4t L 1) AB AR A1
R, FFrAENERABALG S Tk R, &Rl
] WL AR BN

ABATE 5 (41 i 3 3 Sl 45 T ABASZ 1A% ABA
TR VEAE S AR A2 R R —
R RS O 5 SIS 7 RS RREET
KA AN A S5 5 W20 290 AR T 4f
WITUABAZE G M, A0 B H AT REMABASZ AR, JF
& T H.(Vicia faba)th J 4y 25— FRABASE &
EH(Zhang et al., 2002), 4 AHABAR(putative
ABA receptor). WP REH, XNMEHEFES
lEHIY 3 (Mg-chelatase H subunit, CHLH). PL TRt
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ABAR/CHLHX ABAfS ‘5 8401 K [n] T ¥ 4% Tl R (A AF
FHERAE M. A2, EeNM— FHEE
T-ABATS S I AN L S T 5T

1 ABAESREMESHTRER

HEY) 20 U ABATE 5 % 3 1A % 9 28 02 i FE S22 e JL
TR, AMICA%E TV ZABARE S SR
o LT U LA T AN AL 1 B S
BT Ho e 140 M T b ) R T R T
CHI IgHED(phospholipases C/D). G#& A & H AR
1K (G-protein-coupled receptor, GPCR)LA K 5214
PEEE 1 (receptor-like kinase)Zs; 2» i 141l A
FR) U 45 60, 5 5 Tl 2 SO £ IR B, I SNF
IRl 2 1R £ 1 45 (SNIF 1 -related protein kinases,
SnRK). 451 i 22 1 i B -B A 5 11 (calcineurin
B-like protein kinases, CIPK). 454 i [ ¥4 (cal-
cium-dependent protein kinases, CDPK). 4245
% I 8 (A Y (mitogen-activated protein kinases,
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MAPK) . # 1 # & il 2A F1 2C(type-2C/A protein
phosphatases, PP2C/A). iZ ZE3i4:#% i (E3 ligases)
DL A5 Bt s DR 146 o X BERIF ST I e RO R 17 AT
XTABAG 5 # T ALEL NI . ST X Sy g, &
KA RINGRIR R, AL KRN EGHR 2 2%
(Finkelstein et al., 2002; Wang, 2002; Himmelbach
et al., 2003; Shinozaki et al., 2003; Fan et al., 2004;
Hirayama and Shinozaki, 2007; Seki et al., 2007;
Cutler et al., 2010), X B RFHFER,

ABA S {4 Ak T ABASE 5 it i B L il i ABASE
SATF, AMERBIABALR T ME G 5 SR
R A o DUAE K B AR B AR A T T ) B AR
ABATE 5 YU RE W] REW I 2 sz Ak, A dmdn
T 52 R F 41 B Y 52 44 (Assmann, 1994; Finkelstein et
al., 2002; Verslues and Zhu, 2007). JTERIRFSE A
B, MR R G EE AR SZ 7R GCR2 A1 —Fif o 2
IGE B IEZAGTGT . GTG2 1] fE & 41 i 5 IEABA
Zf&(Johnston et al., 2007; Liu et al., 2007a, 2007b;
Pandey et al., 2009). i/ 7+ (Arabidopsis thaliana)
GTGs 5 GHE 1a WV HGPATHH HAEH 1T M ABASS
G S (Pandey et al., 2009). 20094F, 26 [& F14 1
(P24 SEEG ST M R I — AN 5 STARTHFIE X 1)
H H I PYR/PYL/RCAR S % i IR B8 45 & ABA, /&
M AN N ABAZZ 1R, JLAERINLEEZ, PYR/PYL/
RCARG 1 55 B 4% N5 5 17— & A R i
2C(PP2C) [ A H.AE JH, 4 i PP2C (¥ 35 P, fif B
PP2CXJ H i {5 5 A 15 1 SnRK2 8 [ 3 1) 41 i,
M A8 SNRK2 2 11 ¥ g A 4% 0 1 i 19 A0 1T B80S 1 U0
SRR T, SEBLABATKAE BN (Fujii et al., 2009;
Ma et al., 2009; Melcher et al., 2009; Miyazono et
al., 2009; Nishimura et al., 2009; Park et al., 2009;
Santiago et al., 2009; Yin et al., 2009). % T-ABA-
PYR-PP2C-SnRK-#; 35 X 7~ Al 15k (U ABASfS 5 1 i,
& T LB IBFSR S A, B iE T A S il
R LRI R 4858 (Cutler et al., 2010; Umezawa et
al., 2010).

2 ABAR/CHLHZ—/1ABA%&EH

B, AT SR b gk 55— R ABALE & iR
F1ABAR(Zhang et al., 2002). /545 5% JABAR

S A TEHEIE(CHLH) . R b,
TR R PEABATR I E 22 48, UEWJABAR/CHLHA]
DL & ABA; 1 H, ABAR-ABAZ: & 113 112455 &%
PAR-TR A 45 A 10 BT A 45 1iE (Shen et al., 2006). FAl1ik
— 0B ABAH I H R HE AT K /- Sepharose 4B/ it I,
il SR AERTRE, R 5 25 B AiA0 AR [ 1) Js 3R
AK(zZhang et al., 2002), #&{t T ABARK: S 1 45 &
ABATf HE— L [k, F FLuF BJABARXTABAT 1% 0
SE5 DAL T I T I C-vig 1 B, T AN A2 N-g - B (1]
1)(Wu et al., 2009). 77 ZF5 H1)5¢, ABAS T LM H
HHEREE N T-ABA Dy B2 2L, K ABAT R IEAC Ik
TEEHTAE | LA IABALE Grid ik, A2t TR R
il BEIS b, XAES SEOE DLTORI e R 2E . {HE,
2 Mo SIS R, IXAN SRR BTINGE R G v HEM
(Wu et al., 2009). BATHEN, ABALABARTI 4G4k
W T ABAST TR ZE 1), i &5 A B v R 2x 5%
W 455 RR A ), AR 4 G0t ABASZ A
PYR/PYL/RCAR %} ABA ] 45 & th 15 78 7 X — A%
(Melcher et al., 2009; Miyazono et al., 2009; Ni-
shimura et al., 2009; Santiago et al., 2009; Yin et
al., 2009). i o i H PRI A 4R AL 1)t A% 2 U 4t SRy
ABA ft 35 55 FZ AT (1 52 50 45 3 (Wu- et al., 2009).
ABARE /N FRIRAKMEA R, HoraEdh
150 kDa, {51 381 ML L . ATl I KL &
HEARAEP R TP BERIK XA A, 4R R
454 ABAT C-iig IX B ] LU B Rh F i K 4
A K FNRALIZ B)aX 3 FEER A b 0T ABA4 [ L,
i AN &5 4 ABATRN-3ii DX B IR A I ASCRR 1 3 45 B 1
Rk Ak Lz —(Wu et al., 2009). Xk
ABAR 71 ¥ C-if AME & 45 A ABA I % 0 X 85k, 1y HL
AN A2 FABAME SO XSk, Bz, £
UEYE M B EIAIE, UEWABARE —AMNABALE S E . T
T ABARR 25 44 AL ) 24 i SR M AR 1t e, DAAEAE W
2K EIR A B 7R ABARS: 4 ABATE I ABATS 5
ML o

3 ABARIEEATABAGS#E

ARSI =00 i e S R R B R I ABARIE A [ %
ik, LA R R ABARSE PRl 1158 A8 1) 53 A% 44 5t 4% 4
¥, IEW]ABARJEABATE 5 (1 IE 151 (Shen et al.,
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Figure 1 A model of functional domains in ABAR molecule
(The length of each domain is an approximate estimation)

Numbers of the amino acid residues are shown in the mole-
cule. The figure is modified from Shang et al. (2010).

2006; Wu et al., 2009). ABARJL K ik 1 i (ALY
TEMF AR B e KA SLIZ 3 7 T ABA S W
G T ABARSE DR 238 1 R AR 40 73X 30 S Y. 77 T
%I ABAJi i (Shen et al., 2006; Wu et al., 2009). %3
— A S ag = F) FH I I RNAT-HE (RNAD) F AR SR AT 1 55
SKGUTER RASA AT HIAE W], ABARI1TABAS 311
EE7/D0 I RN I PE VA S A (5t K7/ R X LR RE € v U BESY
I FRTIER 3 7 THIAEAT G HE €4 (Legnaioli et al., 2009).
H Al 41N ABARIY) s 5845 4% cch. abar-1
abar2$ﬂabar3 cchmuﬁufmﬁiﬁﬁ’ﬂfﬁ%ﬂy'ﬁﬁ”&
HIRANE, H A H K% £ Pro642—Leu. %
”EEQJFABAREFI)EH’JEPE&, ‘v R A 231 ABA
FERN (05 4 A KRS FLE 3 ) 1 I ek
T, AE R A ANy A K 7 T (P ABAR R T L
5255, 1 fLiz 377 1 ABAR B AR 5 5 (Shen
et al., 2006; Wu et al., 2009). abar-1;ZT-DNAfHA
@ﬁﬁﬁﬁl%%ﬁ}wﬁﬁ’]%%% e ANEUERAE, H
PLAR &I 5 AR B B (Shen et al., 2006; Wu
et al., 2009). abar-2Fabar-357F 14 & )3 [H i ra I+
R oL (ABRC) i %6 31 1 BT I TILLING S A 4,

ST EMSIEAR 1A B4Rk . abar-2f1abar-3
M) 527 & 18 43 ) J2 Leu348—Phe #1Ser183—Phe,

¥) 5 & ABAR 73 1 N-iii - B (1 58 4% . abar-2 Fil
abar-358 L A% ABA [ V. kA e 4% abar-21 1 F 1
W 5 % ABABE R, 1T 4 1 A2 KR ABA AT 32 Bl 1 I
i abar-35 ALK Al 11 Aok ABABRTEL, T4l v 7k

SROCS: 46T AR/ 20K ) ABA {7 53li% 363
K4 ABA 2 i i (Wu et al., 2009). X2/ 5AALE
RALIZF)JT A ABAM A G R BY, H 3= 2 5 A n] g
FE ABAR 7} -1 N-iii 1) SEAL FF AN I 1% 0 D BEIX 1R 5 A
(Wu et al., 2009).

B b, BATTH RNAE AR A 3 5 5% 5 Dl Bk 5
ARLERN TR By A KRS LB 2 7 T AT SR Z )
ABAJi % 1 (Shen et al., 2006). {HJ&, RNATHR
MEfasE, 4ok TARIRNAIZ A (RNAI construct)
BEMMER, M A B AR, H i 2 ABARIL A
M) S SR AR I Ve A5 W Je C- i ABA R WY T L I fE X 1Y)

SR, XA R B AR W AR A v AR T TTTABA
MR BRI RN Z — . cchZARKK)SFLis )
X ABARE 21 i i (Shen et al., 2006; Wu et al., 2009),
UL WJABARX M7 A 4l it AR KA LIz 5l (1 i1

I REA ANFEIHLE], cohg3 223 K [FABAR > H BE ]
e A fLIZ S IZ LI REIX . abar-2Flabar-357%
AR R R RS T AR K I ABARH DGR Y, T v
A ABARH K AALIZ B R AL, XL F S S RF ] —
ABARZ} 1/ AN S WL HE S o

4 ABAR{JTS—FIGTHERIKRY. “RERR
ERAF” MABAS S

ABARJE —ANEAL T RN SR I R . BRI, 7E4R
RABARJTA T T U5 5 a5 I, 2 S 21 (1 i)
ST, AR A, WA R T Sk, I
i [va) 240 10 o0 B0 3 4 O[] 4 PR A 1R S 7 X
FERFST AN 0 P A5 SR A -S4 L 2 7 AR 252 44 i 5 A 4
JHUAZ 2 1A A 3o I T 2 38 38 (T ) . 238 1)
5=, BRARI > FAss . ARl i A 2 5
ZMECRIUER, ABARE —/N5 i S (A 58 1 2 1
J, H C-iig £ N- iy 2 7% 75 4H e )5t b (Shang et al.,
2010). X A ABARM I 4[] 41 5 - 4 fu A% 3 15
SR T TR

HE— BRI, ABARYE 4H i J5t— (il [ C-3i
oy 5 — 4 WRKY 4 5% A 7 (WRKY 18, WRKY40.
WRKY60)MH FLAFEH o st 2 k4 £ B, WRKY 18,
WRKY40HIWRKY60 22L& 4MHI 7 ‘e AT E A
B, 00T 3 FE B ABASS 5T IR (ABI4.
ABI5. ABF4RIMYB2%5) 131k, Ml 51815 ABAfE
SR . WRKY40&H %0 151, WRKY 181
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By s WRKY40%f ABAfE 5 (1) 777 . 5 WRKY60
2 WRKY 18 5 il ik 2k 1) 58 A2 AR A L, WRKY60 5
WRKY 185 WRKY40 X 5 fift 5 5 U #E % ABA K
(26 AR g5, 7R WRKYG0E it 52 2% 19 L4k 21 oy
Wi 7 1 WRKY 18 5l WRKY40 5 5 i H 1) /8 Fl (Shang
et al., 2010),

— RANEAE A LR R0 2 SR
X —HWRKY # 55 K 7 7EABA 5 il % 71 4k T-ABAR
. MR SEIR 45, Fdll# i T ABAR-WRKY40
AHARER I ABAS 5 I BRI o iZ B (7R, ABAR
HABATE 5 F45 &, nl LLRNEWRKY40 M 4i i
RN R RS, (L EABAR S WRKY 40 )+ H.1E
A 3k ok — MR AT (B T RS, i
WRKY40 )ik, M fif B WRKY40 % ABA T 1Y 5
RG], e &R s BLABATK) Z4E P4 N (Shang et
al., 2010). XL R B IAR T — MG I 2~
T DR 23 (1038 I ABAS 538 14 (12)

WRKY # 5 BB 7 8 5 ik & & 41 100 4> B 5
(Eulgem et al., 2000). & T FAT%5E I3 PMWRKY i
Ak, ATREE A H B WRKY B 51 5 ABARFH ELAE T,
YEABARI B 4% R 50/ FABAfE 5 . mili A4l
W, WRKY2FIWRKY631E 4 1111 1% 5 ABA
5 5% S (Jiang and Yu, 2009; Ren et al., 2010). #
— B IE A B N AE AN 2 TR AL 27 7 1 48 5 38
HWRLEWRKY i 71 G 5 ABARZE Thfig EAMI T AEH], LA
RN ZRABARFT A T I ABASS 53l 4 (1) 5 T HL i o
[N, — RFIWRKY # 5% K 7 (1L F5 WRKY40/18/60)
2 5 R0 IR B ¥ 85 481 s W (Ulker and Somsssich,
2004; Xu et al.,, 2006; Pandey and Somssich,
2009). HHTC 4N, ABAT RN I5 S5t B 97 48
N (1155 #: 5 (Adie et al., 2007). ALl #F57TABAR
RETF A AL 40 B ABA(S 5 RN B A5 5 (138 S
i, AT AR AR AN DGR ) .

5 ABARN'SHIABAGS¥SEHERE
ARRHEEMIIREIE

ABARJEEEHC A BFH Y KL (CHLH), 3 i Ak B n ik 1)
BRI 5 e R G, S50 3 ISR 241 i
10 I )45 5 55 3 (Gibson et al., 1996; Guo et al.,

1998; Papenbrock et al., 2000; Mochizuki et al.,
2001; Nott et al., 2006), &ML IREME . ]
5 ABARIEIN ) — L4 RNAIZE AL /4 Fll cch 58 A AR E AN [H]
FEFE 2k Z¢(Shen et al., 2006; Wu et al., 2009), {H
AR ILABARS T I ABATS 51l 4% 5 M4 £ 4%
TR AR FOT 0 o IR I BT SANIEYE . (1)
23 2% 2 U B 1R 98 A8 A4 ch-1 1 ch-29% 45 ABA I A 5%
# 7 (Shen et al., 2006; KKREZE). 2) BL
ABAR-RNAI A ¥Rk R [ HE 28 R & B AT NI, 1M
ABAlii B R R A ;7 FRATTR 2 I RNAISE AL bR &
S, B RILABATE 55 G 5 5 i AR
FEATT 5 (Shen et al., 2006). (3) ABARKE [ 58
A3k abar-2F1abar-3[R FE# A K2k, SR1TABAI A
SN 52 3 i 25 520 (Wu et al., 2009). (4) A LA
FARKABARII S X Bt G AL R SRk, WA
S ISR R R, TRR ™2 T 6 ABAIT I iR 7Y
(Wu etal., 2009). (5) FIJ FH 3 PRI AN il S -4
SEAT K I ABARTR C-3ii v B3 N B A2 R 400 B 71 1) 4 i
J (RIAE SR A 3Rk ), ] 7= A2 ABAEE B
MR, 5 R IEAE M SR b 1 [ B AR R R AL 5
A8 FFE, K ABAR(Y C-uif i B N R 4R TR A
cchify 4 i it v (7R SRR A K, ARtk H ech
RARM KGR AL, HE R KA I ABAN R
T, XAl AR A G A (9 [ R BT AR AR A 58
4=—F((Wu et al., 2009). Fif7iXLeisfh 2% 50520
SEi) HUUE W, ABARATIMABASS 5 Tl it 54k
FA A2 BT AN [ R

6 BTHHEUNRESHBATEHLE
ABAZ {5 ?

BEFE LA 1(CHLI). D(CHLD). H(CHLH)3L34N 7 3,
FOrPHW S & 4 7l KL, XA K52
(Hordeum vulgare) H #{#fEXanF il 3. 20094, —
AR ZE T AL kR 3, WA KZEHABAR/
CHLHIW Rl JEHXanF A 45 & ABA, 11 H 584 {4 4
AR EIABAAI KA, A XanFAJEABAS
1A, [R5 5E ABAR/CHLH I ABASZ 4A M i (Miller
and Hansson, 2009). FfiJ5, AT 524t T
ABAR%E 4 ABAJE A/ S ABATE 5 ik — B (RS, 5
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B, WRKY402H A 0™ 1. ZEMRIREEABAR, WRKY4030H|—FEABASS 5 1E i 3L R N ABISI KA (ZE ). =ik ABA
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B

Figure 2 A model of ABAR-mediated signaling pathway

The symbol “?” indicates an unknown factor or signaling cascade that may repress the WRKY40 gene expression. Note that
ABAR interacts with WRKY40 in the absence or low levels of ABA (left), and ABA at high levels promotes this bimolecular in-
teraction and triggers downstream signaling cascade (right). In this model, ABAR spans the chloroplast envelope, exposing its N
and C termini to the cytosol. The cytosolic C terminus of ABAR interacts with a group of WRKY transcription factors, WRKY40,
WRKY18, and WRKY60, which negatively regulate ABA signaling. WRKY40, a central regulator in the WRKY-mediated ABA
signaling, inhibits expression of ABA-responsive genes, such as ABI5. In response to a high level of ABA that recruits WRKY40
from the nucleus to the cytosol and promotes ABAR-WRKY40 interaction, ABAR relieves ABI5 gene of inhibition by
down-regulating WRKY40 expression to induce physiological responses. In this model, an unknown factor or signaling cascade
may be involved in the repression of WRKY40 expression in response to ABA after the interaction between ABAR and WRKY40
occurs. The figure is modified from Shang et al. (2010).

—J7 ML T XanF K (Oryza sativa)CHLHZE & f7fE, {ESBd B gl i 20 7 o X R 0 7E I 2k
ABATEHE (Wu et al,, 2009). MillerflHansson — AZRSEH N AR HEAZE. AT DR, K&
(2009) (1 J8UH 1 ABATN & 14 2 % A K I B XanF Xf  XanF 545 7 ABAR—FF, it 5 B9 I WRKY404H
ABAN AR eSS &, XU RGP A R AT R HAER, I H XanF-WRKY40 I 52 £ ABA ) 12 it
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(Shang et al., 2010). $AI 1K K2 XanFHE: K 5 A4 B
TFEP A IR R, S BUR KRR ABARBER; K XanF3 [A]
FNPLFG T cch AL AR Wk 5T 12 S AL AR AE Fb ¥
R Wi KRR FLIZ 807 N ABAR UK 1Y (Shang
et al., 2010). XLEHSPLH], K2 XanF 54 # I+
ABAR—FEREIE/E  ABASZ I, I FH R RE (1) 41 i 2% AL
W, IERHITABAE S S,

BATHEN, SRR T R KRR —FE, 1
FENA P AFAE2AD CHLHFEE R #5 71 . — AN g fith 4 K
CHLH(# K% XanF) & 1 (4> 1 8294150 kDa, #Fk
A CHLH1), 55— NS FCHLH A K & A G
PERMBHMEA (S FELNT0 kDa, BN
CHLH2). CHLH2# H& A1 e ffik, &4
WFER B o ARSI S A g 71 P T 5 1
K, 45 ABAMIZ L IX BE A7 T-ABAR/CHLH &
1 -3 = B (B i 2= Br), XA X B 4 T CHLH2 2
F; B3 TFABAR/CHLH 13X AN X BE: AL 7+ 87
A= T T coh 5 A% R 1R 40 Ji 5T o (AN A i A b 308,
ME XA X BAEAS S GRS RMEL NS
ABA({% 55 3(Wu et al., 2009). T\ &405E, KRG 1K)
CHLH2EAT A TSR 3 A A T fg . (02, AR Bk
FERL T ) S, 4 5T b ) CHLH2 B % A
ABA(E 5o WIRAERZE PRI, ATERE
XanFHE K1 5875 5| i 35 4 11 5848 44 o 1 A7 K £ ABA
FHRRAIM AR, W% FE R T RETCAR I IEH IS .
AR, B AN ST AR A B O S AT
ABASZAK [N 45 18, i 75 BEAE P R 4 Hh AT S,
CAPRHEIE— D st Ak 2 . 41 i A= 24 R Ak 2 5 T
(RIRIE 45 o

7 MIRREE

0 4 fe A [5) IS A7 75 ABA I 2 B 32 4K PYR/PYL/
RCARFIABAR/CHLH, #LH] T 41 iy ) ABASE 5 % 3
BUBII A P o DRI K B SRR AN ABATS 5 5
B2 S 5MEE . KWILOK, FAm 2ol
h SR AN AR AN Bs 2, L EABAYSI L
G RCFIR R4 . BT L, AR DART R
K2 KM AN ABASG 546 B ZEME . SRf, 5K
B b B AR i S A4 b A AR ABASZ AR AN W 1% 4 4 NI
B BAMO S .

H HT %2 B ABAR-WRKY40 1 1k 1) 45 5 3 1% 16
HVF 2 2 ) A . N, BUR O SN iE
ABARZ} -5 B S AR B I, A2 H IS ANE ABA
5 PR SR AT AR ABAR IR M54 P BB 4, 3B S AE
0 B o 2 R TR 23 B W A Sl A 2o AR,
ABAI% 7 WRKY 405 5% PX -1~ M\ 40 i A% 5% 7% 21 40 i )5t
HHIHLEI AR R . (EABAIB S T, WRKY40%: 5% 4]
TRV A P WL A A5 e B o 3K 26 i) i
B A2 225 5 IR B AT T % ABAR-WRKY 4018 B¢ /) ABAS
5 K A

AT = FAE AT ST R W], ABARA (1)
ABA(G Sl o i BEEL 1), HAETHRI RIS T
J¥ % o JHL I PR B XU AT 7 6 % 12 (1 ABAR LA IR 7,
DRI A ABARIB % . X ABAE AR (1 6 3 DX B 4
T EABANG RIS AR Ak, FAT T4 3RkAF T —WRKY
BESRR T2 AN, B AIABAR R 1o IX L
T HRABARN T T ZHALIMABASS Sl % . I
—~AS1(ABAR-overexpressor suppressor 1)
T 3 DR SR A 1 B AT LU AE ABAR B i 100
umol-L™" i 55 F5 3 1 il o 26 K (B 2 7 Col B 776 43
umol-L'ABA I 1 37 3 E LT AR RERE & LK), $oR
T ABARS 3 (1 ABAS 5 10 4% 1 b iy 7 220, B TR
T ABARA T 145 538 % P A AR 1R 7R sl N
[/

Bisf T AFZHFTAH XABAR/ICHLHAF R TAE#L 4 £
BRI R AN ER: kA T FAAE.
Mk, Fig Tk 3 &R, FRL R HRE.
IAHA. FHA ARF. B, K. 24,
&N FEE. REH. Hr—I B
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An Abscisic Acid Signaling Pathway Starting from
Plastid/Chloroplast

Dapeng Zhang'
School of Life Sciences, Tsinghua University, Beijing 100083, China

Abstract We give a brief review of the advances in studies of ABAR/CHLH-mediated abscisic acid (ABA) sensing and
downstream signaling from early events starting from plastids/chloroplasts to downstream gene expression. ABAR spans
the chloroplast envelope, and the cytosolic C terminus of ABAR interacts with a group of WRKY transcription factors,
WRKY40, WRKY18, and WRKY60, which function as negative regulators of ABA signaling in seed germination and
post-germination growth. WRKY40, a central negative regulator, inhibits the expression of ABA-responsive genes such as
ABF4, ABI4, ABI5, and MYB2. In response to an ABA signal that recruits WRKY40 from the nucleus to the cytosol and
promotes ABAR-WRKY40 interaction, ABAR relieves ABA-responsive genes of inhibition by repressing WRKY40 ex-
pression. These findings uncover a novel ABA signaling pathway from the early signaling events to downstream gene
expression. We also discuss future studies needed to understand the complex ABAR-mediated ABA signaling path-
way(s).

Key words abscisic acid, abscisic acid receptor, signal transduction
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