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FEZE: PYL(Pyrabactin resistance like) BT K I —F ABA AR, 75 ABA {5557 Sl Bl & EE AR
o A5 R A RT-PCR 77 NS 2 i Désirée W 5afe StPYLI A1 StPYLS ¢DNA J¥31 ( GenBank %5 5%5- . KJ660844 |
KJ660845) , StPYLI cDNA FFURISHER B R 696 bp , Zifih—~F 231 2 FEMR IR FEA K1Y 8 1 5 SLPYLS ¢DNA FF i
BEAEC Ol 561 bp, difi— > Hh 186 M AEMRERILA M E 1, ST E R SIPYLL FEASH 3 4 o IR5E 3 16
Pr&;SIPYLS HHA A 2 1 o B2JiE 4 1 B I8, “H & A START-like Z5A438 ; 25 A = &5 LA /R, SIPYLL 541
FAJT AtPYLL FH{L, StPYLS SHIFIIT AtPYLO AL, RG LR 4381 & B, StPYLL 5 4% MtPYRL \StPYL8 54 miJT
AWPYLS R KRBT, IR T4 SRR W, SIPYLL R StPYLS TE £ vh B4 3638, SIPYLI 1625 vh 63k B i
StPYL8 TEM R RINGE 25, StPYLI Fl StPYLS FEh R HHZEh A i ik (RN HEE R B B SiPYL8 Rikmm T
StPYLI, ARG ABA AFRGET: StPYLI TN StPYLS A2k  ER AT A X StPYLS Fik s R T X StPYLI F520

KA. DR, SIPYLI; SIPYLS; TilE, ik
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Molecular cloning and expression analysis of potato StPYLI and StPYLS genes

XU Yu-wei, YIN Jing-ming, BAI Xiao, SHI Ke, YANG Qing
(College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: PYL(Pyrabaction resistance like) identified in recent research is a novel abscisic acid receptor and plays
important roles in ABA responses. Two ABA receptor genes, designated as StPYLI and SiPYL8, were isolated from potato
Désirée (Solanum tuberosum) by RT-PCR ( GenBank accession numbers ; KJ660844 and KJ660845). The ORF of StPYLI
is 696 bp long and encodes a putative protein of 231 amino acids. The ORF of StPYL8 is 561 bp long and encodes a puta-
tive protein of 186 amino acids. Protein secondary structure prediction analysis shows that protein StPYL1 has 3 a-helices
and 3 B-strands and StPYL8 is composed of 2 a-helices and 4 B-strands. They all have a START-like domain. The 3D
structure comparison indicated that StPYL1 and StPYL8 shared high similarities with AtPYL1 and AtPYL9, respectively.
Evolutionary analysis revealed that StPYL1 had the nearest genetic relationship with MtPYR1 and StPYLS8 had the nearest
genetic relationship with AtPYL8. Analysis of mRNA level exhibited that StPYLI and StPYLS were expressed in the stem
and leaves. StPYLI was expressed more in stem and StPYLS8 higher in leaves. The expression level of StPYL8 was greater
during the whole tuberization than StPYL1. Both StPYLI and StPYLS genes were upregulated by exogenous ABA treatment.
StPYLS gene was upregulated under salinity and drought stresses, however StPYLI was less affected.

Key words: potato; StPYLI; StPYLS; cloning; expression
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fpaf SR A P ol A rh i SR E Y A
TR R T RN ABA B 55 R T Y
i, PSS I 2 DR OL SRR, T
AT 25k

ABA 5 SR R — A ) 2 ABA 2
T ABA {5 Sl B0 (5 50 1 K AR HE TR
5l ABA 55 RS s 5 S ) i BRI (i e . 7
R IR BT 4 B ABA 2K, SRS iE R
Je: DA 7 2 A AEL 1 57 R B Y I 2% 4R 2 1 ABAR/
CHLH, ZH 2 ABA HYZZA(ABAR) , [A] it/ Bk
FATH H A CHLH) , 2 5 MR 105 U BT 1%
JIFE ST, WRKY J85 56 T s ABA {5
5 EREANI ABIS 25N ABA ISR 7R (E
K, ABARGE T T UE WRKY 2885 R 110K ik,
THIERECXT ABIS S 3R A9 IAE L, 1) B BEAL ABA £
VPR S ABA EELS A ISR .
Fh G 2R FIBIKZ 1K GCR2,GCR2 J& ABA ZE4NMIAE [-r)
— AR IR A SR G AR A K
EAER R ZF RIS G R ABA {5 55 T
WPEH — B A S, 5= G B
GTG1 il GTG2 v TR MU 1 19— ABA 3214, fix
UG R AR AL IR R W] GTGL Al GTG2 #isiZ
5T ABA 555G R RIR =FE A #B0A N
J& ABA 1K JFTE ABA 5 556 Sl Rt vhie 4 L 2AE
M AHZENEA R E S ERE S R T
41 PP2C I SnRK2 4 22 [] (Y K & J2 AN T 2 1, 2000
4F Ma 1 Park P/ BOBIFSE/ N 0 0l R TR RE X
SR e SR A AT IEAEAUN R Tt 2t —Ffsgi ) ABA
% {& PYR/PYLs/RCARs ( Pyrabactin ~ Resistance/
Pyrabactin Resistance Likes, PYR/ PYLs, Regulatory
Components of ABA Receptors, RCARs, J& Tl 4t FK
PYLs) 84" TEXRIEI RN ABA {554 Fik1%
HOA 3 M4 : ABA 24K PYLs &1 S A A 7
2C 2B TSR PP2Cs ( Type 2C protein phosphatases)
ANIEVE A 5~ SNF1 MG P19 2 SnRK2s (Sub-
family 2 of SNF1-related kinases) , =& 3L [RIZL A, T—>
WU 7 5 R G, PYL J& — 2K % A START
(STAR-RELATED LIPID-TRANSFER )} [X 35k 14 25 11
i, I HEA A 8 2 1 SRR & A K PR TR
55 X, IFEIIZXIR S ABA 455, PYL 55 ABA 254
JE R PP2C &, ABHLE PP2C i 2% SnRK2 1 %
FRFEAT ™ ) SRIG A 1P SnRK2 FIBERR AL i

SEIRF-, 40 ABFs/ AREBs 45 it B i TiE—20% ABA
REAFEH ) FEflm T PYL EAREA 14 K
B, B4 PYRL Fl PYLL ~ PYLI3, B4 12 #i4y
TR EAZ N, PYL ATLAE S ABA 454,
(2R PYL IG5 ABA 454 W RE 1 DL BT
ABA SRR R R A S AR

HHT, X PYL f#fF 5% EZAE P AE U OF . R
SEA BRI LR S FLEE R AR L T2 A T
S B AR OCHRE . ABFSERAE M T 5K
PYL P A5 B 5 4% 55 35 DR A 8080 P A B ke 13
Yy, DA B B 5 R Desivee 4 7 M R P o [
PYL JEH cDNA , 73 #1i% 36 9 25 R R AIE 2R IR OC &R
PIJAESNIE ABA AbEE K B35 T 10 kA

1 BPRS

1.1 #HEERF

WIS B B R S8 (Solanum tuberosum L. ) #%
i Désirée , HH B AL K27 AR Bl 22 2 BEAR )
Gy S B R

Trizol iX71] \PCR #HI&IAF] \M-MLV J #% 53105
% DNasel i 7 & S v B # 4k pMD-19T ¥ A
TaKaRa 23 ] ; BERE MG & B Axygen A H] ;5|
WG R IR AR B R A R B 58 1 K FTE
DH5a JA SEE0 2 O AT
1.2 EE=E

TSR Trizol 5 MALEE B HH IS RNA, 2 R
DNasel 7 & THPR R DNA V552, FH RS st
%2 (PrimeScript™ 1st Strand ¢cDNA Synthesis Kit) & i
cDNA %5 1 85 1A 542 PCR ¥ MR, SRIGIRIEE
FHIEGIT ( Arabidopsis thaliana ) F1 2K & ( Glycine max )
PYL 3R A, Jo Ty B N B 2, 4 it 4
14 StPYLI Fl StPYL8 ¢DNA 41 5 55| 4). StPYLI-F
( 5’-CCTTCCTCTCTCTATTTCTT-3") . StPYLI-R ( 5'-
TCACCTGTGACTTACATCAC-3") StPYLS-F (5'-GGTTA-
AAAAGTTGGAAATTT-3") F1 StPYL8-R (5’-ACAGGATA-
CACCATACACGC-3') ,i#17 PCR ¥ 14, ¥ 487l . 94
°C 5 min;94 °C 40 s, 50 °C 30 s, 72 °C 50 s, 30 M
;72 °C 10 min, PCR F=¥I7E 1% BilEEE e LIk
FRBEE G S 5 T B ) R B, SR e R HE
28 pMDI19-T #ifk, PHL L KIAFF A DHSa, 4
WEFABERERN PCR AN, BRI SRkt R I /A w3t
A,
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1.3 E£YEERESH

J741 [vl Y5 1 BE %t B NCBI 5 BLAST #2 % ( ht-
tp://www. ncbi. nlm. nih. gov/blast/) #£47, FF Ak [
BEFEZE TN B NCBI 9 ORF finder (http://www. nc-
bi. nih. gov/gorf/gorf. html) ¥ 5E M, & A BE—%
2ER) (ZFEE AT o Fim) BT ProtParam (http://
www. expasy. org/tools/protparam. html) 5¢ i, & H
JR LR B PSIPRED v3. 3 Predict Secondary
Structure ( http ://bioinf. cs. ucl. ac. uk/psipred/) 5¢
Ko AR X3 ( domains ) 73 HT H1 InterProScan
4 (http://www. ebi. ac. uk/Tools/pfa/iprscan/) 5%
Ko HERE =R A Swiss Model Server (ht-
tp://swissmodel. expasy. org/) 5C ¥, R G ALH H
Clustalx1. 83 Fl MEGAS. 0 2 J3 4 &, 5% F 48 £ 12
( Neighbor Joining Method ) fE &l , T & 1158 X H
1000, Z&HE R )3 5] Lo Xof il — Bk 43 #7 8 H] DNA-
MAN 5.2 Bt RGEIEACR R 245 1 il
25 R - ESPript 3 (http ://espript. ibep. fr/ES-
Pript/ cgi-bin/ESPript. cgi) 5 .,

1.4 EREMRESH

LR FRIB T IR N AE bR, 1R
KA BOLZE M 2R TR IS, 1E-70 CIRAF,
T AR H L EE R 3R 38 0Hr . ZERMC 73301 H
B bp e E N 13 RN PN TRCE -S|
RPCE WA EEG , B T-70 CIRF, T
J ik R v R PR GRS

HMIR ABA GEEE ERBE AL B PEG BT R AL
FRYAOEHE R A T MS ARG IR IR 45 d e
LAEEHT . MR ABA AR 20 mmol/LIrJ ABA i
Jifif 0 h.6 h .12 h 24 h 48 h I 72 h HLAH#E, A
i1 276 200 mmol/L NaCl ) MS $57% 0 h 6 h. 12
h.24 h 48 h Fl 72 h J5 LA, PEG Bi4l 1 5 4b
L&A 30% PEG-6000 (1 MS 1557 0 h 6 h 12
h.24 h 48 h 172 h J5BOHAE,

K HERE i RT-PCR HEA7 2N KR, W2
KK EF-T1o, 3143 9N EF-1a-F .5'-ATTCAAG-
TATGCCTGGGTGCT-3" #1 EF-la-R: 5'-GTGGTG-
GAGTCAATAATGAGGAC-3', PCR % 4:94 °C Tl
5P 5 min;94 °C 40 5,55 °C 20 5,72 C 20 5,24 4>
fE¥R;72 °C 10 min, FIH514 SIPYLI R/F StPYLS
R/F #4724 it RT-PCR 73 5 K2 0 2 [N SePYLI Al
StPYLS TE T AR L h g Rk, PCR §74 2%

455 94 °C FiAEPE 5 min;94 °C 40 5,50 °C 30 s,72
°C 50 s,28 MEFR;72 °C 10 min, PCR F¥I2 1%
By AR 2 e RGN

2 45 B

2.1 StPYLI 0 StPYLS BI= & K Fr 51 454

DLEhESEE cDNA 55— AR, 5149 StPYLL
R/F;StPYL8 R/F 43 4lli##47 RT-PCR ¥ ¥ , 15 2 P 4>
KNS T750 bp HEE(E 1), M F BoR, StPYLI Fil
StPYLS K435 h 718 bp 1 738 bp, KK StPYLI
) ORF K J& 4 696 bp, Zmis—~Hi 231 N2 Hfigsk
SE BN IR TR 40 T i o425 280, B S L
FUM 5. 125 StPYLS BRI ORF K JE 2K 561 bp, Fifith
—ANH 186 AN E FEFR AR IE A AL B 1, X A B4
FHE420 790, BEIR HL SN 6,30, FIHAEL T H
PSIPRED v3. 3 437 8 1 it — 4544, & B StPYLL
FEHEA 3 o BIE 3 B IS, StPYL8 A HA
20 a 2E 4 B HTE (K 2) ., InterProScan 4 73#r
K, StPYL1 Al StPYLS & [ #f & 4 START-like 2%
Fa sk (P 3) , R A3 1 [R) DR A5 A 43 BT T SWIISS-
MODEL #£47 3D 2544 1 , 76 48 52 5 5 A T A A 1R
e, W % 72 ( PDB) HBE$E 3nef. 1. A K
M, 32 FH 1 2 AR Ay 5K 3 o XS4k AR AT 5
FeAR I, StPYL] 54U pg T PYLI BEH 4t ABA 3%
KB 3nef (APYLL) I A 73.98% ' [AlkE
W75, LA Boqu. 1. A S REAR AR ) Jl i X-Ipr 4k i
TS i & B, StPYL8 5 LR I+ PYLY9 & [l 4 i
ABA ZIREH 3oqu( AtPYLP) AU K 78. 79% )
(K4),

2 000 bp 2000 bp

1 000 bp
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500 bp

250 bp
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1 000 bp
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100 bp

1 D$5%E StPYLI(A) 70 StPYLS(B) EBE cDNA ¥ &7
Fig.1 Agarose gel electrophoresis of amplification product of
StPYLI ( A) and StPYLS (B)cDNA from potato
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StPYL1 1
[PR023393 ] START-like domain
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StPYLS 1
TPR023393 ] START-like domain

186

3.30.530.20 —¢

m C3DSA:3.30.530.20

B3 D$4%E StPYL1 # StPYL8 Z5#aid 5347
Fig.3 Analysis of StPYL1 and StPYL8 domains

B4 StPYL1(A).StPYLS(C)5 AtPYL1(B) AtPYLY (D) = RLEEHI1EH
Fig.4 Tertiary structure models of StPYL1(A) ,StPYL8(C) ,AtPYL1(B)and AtPYL9(D)
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Fig.5 Phylogenetic analysis of StPYL1 and stPYLS8
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Fig.6 Expression analysis of StPYLI and StPYLS in different

tissues
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Fig.7 StPYLI and StPYL8 genes expressions in potato exposed
to ABA, drought and NaCl treatments

&N

PYLI StPYL8 5 AtPYLO S5 M AR . ik sy
Mrat EARIE I StPYLL AT StPYLS 1] fig /& ABA Z{&
A,

TEZH L F R B -, StPYLI F StPYLS 7 6] —



30 H K&k 2% W]

2015 4F % 31 & 1 W

AP RIK A P25, £ 7, StPYLL A0
FIk M SPYLS ik B Ry sk B fE 25, StPYL]L 3%
KT StPYLS, X 55 5 IR IT AtPYRI Fl AtPYLS
FEAEZE RN i AR IE ALY L e SR T
W& I, PYRI, PYLI , PYL2 , PYI4 ,PYLS 1 PYLS %
FERTER: 5 fZErh KR E PR R 2 (TS —
PRI R, AE RV ZAE YR N A 1 AR Sl | T
H A A o8 45 SRR S 4R A O RE A U 5
K1 i) NCED3,ABA2 1 AAO3 %5 ABA & WiAH %
il ) AR D YR it e, SIPYLL # kK
PAREANHT R, H 2R IA B X R, StPYLS 3R
INEEGE O EAN RIS ZE R 7 i, Rk af s
fb, FIEH SIPYLS TMTRES S T D B ZE %
B FE LI T B — 2P

LR B 2t AN ABA AL BRS  StPYLI 5
StPYLS FRikm3ihn, KW =35 12 SN ABA 55,
5T B, /MR ABA AbFRAU R ST 40T, B IR (] 2E K
PYRI .PYLI PYI4 PYL5 PYL6 PYLS 33k & B T
W, PYL2 \PYL3 33k &% % 1R, PYL7 \PYL9 =ik
AR E R RO, StPYLL 5 APYRI
AtPYL1 ;StPYL8 5 AtPYLS 44 32 ) 4 — 3% M &%
= (R EATTEAR R R 52 ABA 53 3R IAFFEAY
AR ZAERRAR G, T 5 R a4 3 5
StPYLI Fik @A kA B E N AR, StPYL8 #ik
L, R SPYI8 25 T Fikiig A, 54
AR He &, 3L BE I pyrl/pyll/pyl2/pyld/pyl5/pyl8 6
RAMBRE MR ARG MRS, SFL IR B 3
R, b R AR B e R R, TR R EE R R K
P70 JEN APYILS SZER M0 % $ Rk, I H PYLS
Tk FRIBAE AR XS ER W10 0 R e 2 30 R A S
HHURK AU T B A BURRR , RABIS . P5SCST \RD29A il
RD29B “5 TN ABA [0 2 36 PR 7 2o e A A vk 3
KRR ERNTY ) EREERARE PYL NS5
TR W N ORI, FE BT R 5 b kA T EAE
P Db SPYLI 5 SiPYIS Bl ABA
TR HIES 5 5 M n i 9 T 7 AT g
AN,

TEXT U R I 1Y B 55 v & B, pyrl/pyll/pyl2/
pyl4/pyl5/pylS 6 AR X ABA A iR, PYL9
PYL5 I PYLS ()i RIXMMRAEF T K EFRAEK
BRI F GRS ALIE 2 % 2R AR B AR TP AR R I %
ABA iRk, HoOE BE R S BE ) W 3 Y

G152 USR] PYL /E ABA {5 S S i
HEEE,

S

[1] CUTLER S R, RODRIGUEZ P L, FINKELSTEIN R R, et al.
Abscisic acid: emergence of a core signaling network [ J]. Annu
Rev Plant Biol,2010,61 :651-679.

(2] E%, 3 NRE, 5. 5T ABA MBI KAl & HL
HILI]. AR HE2A IR, 2003 ,39(5) :413417.

[3] MM JE. ABA SHIYMHEATIMELT]. MY FE R,
2006,23(5) :511-518.

(4] ADIE BAT, PEREZ-PEREZ J, PEREZ-PEREZ M M, et al. ABA
is an essential signal for plant resistance to pathogens affecting JA
biosynthesis and the activation of defenses in Arabidopsis [ J ].
Plant Cell, 2007,19(5) :1665-1681.

[5] DING Z H,LI S M, AN X L, et al. Transgenic expression of
MYBI15 confers enhanced sensitivity to abscisic acid and improved
drought tolerance in Arabidopsis thaliana[ J]. J Genet Genomics,
2009,36(1) :17-29.

(6] KKM. % T Buld/Ma{km ABA f555@ B[], YA,
2011,46(4) . 361-369.

[7] SHENY Y, WANG X F, WU F Q, et al. The Mg-chelatase H
subunit is an abscisic acid receptor [ J ]. Nature, 2006, 443
(7113) .823-826.

[8] WUFQ, XINQ, CAO Z, et al. The magnesium-chelatase H sub-
unit binds abscisic acid and functions in abscisic acid signaling:
new evidence in Arabidopsis[ J]. Plant Physiol, 2009,150(4) .
1940-1954.

[9] SHANG Y, YANL, LIU Z Q, et al. The Mg-chelatase H subunit
of Arabidopsis antagonizes a group of WRKY transcription repress-
ors to relieve ABA-responsive genes of inhibition[ J]. Plant Cell,
2010,22(6) :1909-1935.

[10] ANTONI R, RODRIGUEZ L, GONZALEZ-GUZMAN M, et al.
Review News on ABA transport, protein degradation, and ABFs/
WRKYs in ABA signaling[ J]. Curr Opin Plant Biol, 2011, 14
(5) :547-553.

[11] LIU X, YUE Y, LI B, et al. AG protein-coupled receptor is a
plasma membrane receptor for the plant hormone abscisic acid
[J]. Science,2007,315(5819) :1712-1716.

[12] PANDEY S, NELSON D C, ASSMANN S M. Two novel GPCR-
type G proteins are abscisic acid receptors in Arabidopsis [ J].
Cell, 2009,136(1) :136-148.

[13] MA'Y, SZOSTKIEWICZ I,KORTE A, et al. Regulators of PP2C
phosphatase activity function as abscisic acid sensors [ J]. Sci-
ence, 2009,324(5930) :1064-1068.

[14] PARKSY, FUNG P, NISHIMURA N, et al. Abscisic acid inhib-
its type 2C protein phosphatases via the PYR/PYL family of
START proteins[ J]. Science, 2009,324(5930) : 1068-1071.

[15] SUN L, WANG Y P, CHEN P, et al. Transcriptional regulation of



BB D SPYLL T StPYLS B B4 F sa e 53365307 31

[16]

[17]

[18]

[19]

[20]

[21]

[22]

SIPYL, SIPP2C, and SISnRK2 gene families encoding ABA signal
core components during tomato fruit development and drought
stress[ J]. J Exp Bot,2011,62(15) :5659-5669.

YOSHIDA R, UMEZAWA T, MIZOGUCHI T, et al. The regula-
tory domain of SRK2E/OST1/SnRK2. 6 interacts with ABI1 and
integrates abscisic acid (ABA) and osmotic stress signals control-
ling stomatal closure in Arabidopsis[J]. J Biol Chem, 2006,281
(8):5310-5318.

FUJII H, CHINNUSAMY V, RODRIGUES A, et al. In vitro re-
constitution of an abscisic acid signaling pathway [ J]. Nature,
2009,462(7273) :660-664.

MELCHER K, NG LM, ZhOU X E, et al. A gate - latch - lock
mechanism for hormone signalling by abscisic acid receptors[ J].
Nature , 2009 ,462 (7273 ) :602-608.

KOBAYASHI Y, MYRATA M, MINAMI H, et al. Abscisic acid-
activated SNRK2 protein kinases function in the gene-regulation
pathway of ABA signal transduction by phosphorylating ABA re-
sponse elementbinding factors[ J]. Plant J, 2005,44 (6):939-
949.

FURIHATA T, MARUYAMA K, FUJITA Y, et al. Abscisic acid-
dependent multisite phosphorylation regulates the activity of a tran-
scription activator AREB1 [ J]. Proc Natl Acad Sci, 2006, 103
(6) :1988-1993.

SZOSTKIEWICZ I, RICHTER K, KEPKA M, et al. Closely relat-
edreceptor complexes differ in their ABA selectivity and sensitivity
[J]. Plant J, 2010, 61(1): 25-35.

ZHANG X, JIANG L, WANG G, et al. Structural insights into

the abscisic acid stereospecificity by the ABA receptors PYR/

[23]

[24]

[25]

[26]

[27]

(28]

[29]

PYL/RCAR[J]. PLoS One, 2013,8(7) :1-10.

B, DR MR T, 4. PYR/PYL/RCAR 2K (A AH Y
ABA IfFSH 1], i#f%,2012,34(5) :560-572.
GONZALEZ-GUZMAN M, PIZZIO G A, ANTONI R, et al. Ara-
bidopsis PYR/PYL/RCAR receptors play a major role in quantita-
tive regulation of stomatal aperture and transcriptional response to
abscisic acid[ J]. Plant Cell, 2012,24(6) :2483-2496.

ENDO A, SAWADA Y, TAKAHASHI H, et al. Drought induction
of Arabidopsis 9-cis-epoxycarotenoid dioxygenase occurs in vascu-
lar parenchyma cells[ J]. Plant Physiol, 2008, 147 (4 ) :1984-
1993.

KILIAN J, WHITEHEAD D, HORAK J, et al. The AtGenEx-
press global stress expression data set: protocols, evaluation and
model data analysis of UV-B light, drought and cold stress respon-
ses[ J]. Plant J,2007,50(2) :347-363.

NG L M, MELCHER K, TEH B T, et al. Abscisic acid perception
and signaling: structural mechanisms and applications [ J ]. Acta
Pharmacol Sin, 2014 ,35(5) :567-584.

SAAVEDRA X, MODREGO A, RODRIGUEZ D, et al. The nu-
clear interactor PYL8/RCAR3 of Fagus sylvatica FsPP2Cl is a
positive regulator of abscisic acid signaling in seeds and stress
[J]. Plant Physiol ,2010,152(1) :133-150.

LENG P, YUAN B, GUO Y, et al. The role of abscisic acid in
fruit ripening and responses to abiotic stress[ J]. J Exp Bot,2014 ,
65(6) :4577-4588.

SANTIAGO J, RODRIGUES A, SAEZ A, et al. Modulation of
drought resistance by the abscisic acid receptor PYLS through in-
hibition of clade A PP2Cs[J]. Plant J,2009, 60(4) :575-588.

(%S TRiEE)



