2018 %1 A Wl K FFROEAFF R Jan.
B|oS55E E 1M Journal of Sichuan University (Natural Science Edition) Vol. 55

2018
No. 1

doi: 10.3969/j. issn. 0490-6756. 2018. 01. 029

BEIF CARK3 5§ RCARI2 8 E{EAMH R
H

w o, FANE, BHN. FEE. FRE.H R

DO I 2 2 i B 2 2 g A 0 B R 5 A AR PR BT B IR o R S A, AR 610065)

H OE. MY E ABARHEY RS EEY A LB T, 2 A5 THMAKEF AR
ABA % &3 % 4k JG 494k PP2Cs #) 55 B% B 75 L, B 3% SnRK2s, )i B 21 ABA 12 5 46 3842, A X
KA B R Z A 4. GST-pull down 3% R#F 2% & fi# i CARKS3 55 ABA %4k RCARI2 £ 44
Srea A EAER 4 R B 7 CARKS A= RCARI2 St # AN H G, A FH LB EF 4 Kk 2
His-Tag #k# M .CARK3 55 RCARI2 HHLA R B #— a9 & 4. R R AR5 F XA LANE R
7% CARK3 5 RCARI2 £k A w948 Z4E A . 45 2 27 CARK3S 5 RCARI2 3£ 4¢J8 ¥ j5 £ 3
RE| %00 % k. kR 9526 £ 8] ,CARK3 5 RCARI12 % £ % £ 6948 Z 4F A , CARK3 T 48 i@ i3
HAEB R ABA %4 RCARI2 kA4 ABA 1252265 £ 5 4.

%437 . CARK3; RCAR12; B R % % % % ; GST-pull down; BIFC

hESES. Q78 XEkARIRAD . A XEHS . 0490-6756(2018)01-0179-05

An interaction of ABA receptor RCAR12 with CARK3
in Arabidopsis thaliana
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Abstract: The phytohormone abscisic acid (ABA) is crucial for plant development and response to abiotic
stress, including drought. ABA perceived by the ABA receptors, PYR/PYL/RCAR. which bound to ABA,
and then recruit Protein phosphatase 2C (PP2C) to inhibit the PP2C acticity, thereby activating SNF1-RELAT-
ED PROTEIN KINASE2 (SnRK2s). Here, CARK3 and RCARI12 interact in yeast two-hybrid system and
GST-pull down in vitro. The results indicated that CARK3 and RCARI12 were co-transfected into yeast and
grew normally on the three-deficient plates; CARK3 and RCARI12 showed a significant and single band, which

detected by His-Tag antibody. Bimolecular fluorescence complementation (BiFC) was used to illuminate the in-

teraction between CARK3 and RCARI12 in Nicotiana benthamiana in vivo. The result showed that CARK3 and

RCARI12 were co-transfected into tobacco , and a strong fluorescence was observed. We could confer that

CARKS3 indeed interacts with RCARI12 in present study and the phosphorylation modulates the physiological re-

sponse of the core ABA signaling pathway.
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Fig.1 Interaction between CARK3 and RCAR12 by Yeast two-hybrid system in vitro
Yeast two-hybrid assay for the interaction between CARK3 and RCAR12. Fusion constructs of the CARK3 fused with
the AD and RCAR12 fused with the BD, CARK3AN/MYB44 as a negative control.
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Fig. 2 Interaction between CARK3 and RCAR12
by Yeast two-hybrid system, GST-pull
down assay in vitro
Detecting of the interaction between CARK3 and
RCARI12 by His antibody. Hiss=CARK3 + GST as a

negative control.
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AB11-YN/RCAR1-YC
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Fig. 3 Interaction between CARK3 and RCARI12 by BIFC in vivo
Photographs show epifluorescence confocal images of transiently transformed tobacco epidermal cells
co-expessing pPSPYNE-CARK3 and pSPYCE-RCAR12

4 7 it

) 7 TG AN W7 AR Ak 8 45 R BT i kL T
SRR S B AR A 15 S e SR AR T IS Y 1Y
X ML AR O A2 A R A oE R W, 2 o ) 8
Wi 2 Iy fig ) J i, LR 2R 1 U R Ak AE BT A R
Wy 1A 1) A ML 5 e S bl A TP VR L TR
it} 25 7 & M B R A B PR E o R 1 O
Tt WA E . Bl IT b, 2 a2 R R ) T
FW (RLCK) 94 134 AN b1 11 A PRSF S5 1 558
JE 2 AR B (RLEO (955 =KW K%, i 8L 7g I
i RLK 1y 25%. RLCKs %7 T 40 i it . A & A M
DAY TRt 5 A S5 B A e R b T U AR L AR
WA & B B A e ae e A i 3 0 2 5
o R AR YL AR Ok, % RLCK R AIF Y
ZAE T BR.PA (ROS {5 538 % FAE 9 38 £ 5
GBE R A BT B B RE ST S R R L R e
BAKI 52552 { i i 33 i BIK1, 3% 5 BR {5 5
.25 TR IR 5 v e g 5 S R B A L D)
—A~ RLCK % a1 PBS1 78 9% I 18 B 25 [ B
% FE B AE RO SR, DL B 5T 3 R X RL-
CKs RGHEMEFSH P REIEHAEY LT
I AR P T RE SO TR AR

SER A TR R TV 28 B R B (R E 2 R

YL 1 R 22 B B FRATTHR v A T i L LR 1 T
A8 . IE PR ANt , 3 2L 37 i SE N D R AE o T AR 2=
3Tz ST, a8 AR VR G A
5% FATRE 4R 7 BT 00F 53 04 2R 1 S A B 1 Y O
5 M i — 25 48 7R 2 A 1% 2 1 100 356 TR 7 40 A5 5
5 5 K FLAh T A FHBLARL. 285 NCBI 846 5 )7
FI XS & B, e I CARK S5 1 51 5 7 il v
At Ptil (Pto-interacting 1) B/ 18 & 6% [6] P& 4, 0
CARKI1 5 Pil fy & 5 % [5] U6 o 37 2 /5 ik 80 %0.
Ze i ARSI = AT A 5T & 8. CARK1 J& T RLCK
VIIL . % % W b1, H 5 ABA % f& RCARS,
RCARIL FEA& P9 A1 77 76 A8 AR T IF ELAR B AF
WA T CARKIL (9 38 i 3 M 7 81 N204. FEF LU 1
(AT 5% 25 SR, AR BIF 9% 2 R ) I B XA 22 R
GST-pull down 25, BIFC 25 52 86 %F CARK % Ji%
BB CARK3 Fl ABA 3% & RCAR12 41 &
TER#EAT T W98, 45 R i 7n CARK3 5 RCARI12
FE AR Py A 1 B 77 A A EAE . & e TR AT
CARKS i 5 K i il 5t CARK1 I BEE L. 7] fig
i) A 30 o W W2 Tt ABA 3Z /& RCAR3 Sk J## ABA
15516 il 40 1 A= B 2% . (B H A B /E I #F ABA
5 R T eI T U — 2 IS O T RIE
CARK3 &% 5 Z 4 ABA Z &AM EAEH . 5 B
#XF CARK3 5 RCAR ZJi% HAh 13 A~ A 5% 14 A8



%1

%3, F. md I CARK3 5 RCARI2 48 Z 4k A 44 #F 5 183

HAEFBEATORSE. 45 A B R AL S 5 K ) CARKS Al
RCARs &M ¢ &, Tt CARKS R 1k 22 7K 1)
7 55, -8 7 A0l 38 3 W R Tk ABA Z R 520 ABA
55 mfLik. REh T i —2 R CARK Kk S
RCARs Z [H] 19 & . 5 5 ABA 57 1 (1) 8% 52 16 4
SRR AR BT AR P o T AL H
FATEF B HE CARK 0 i W8 1 = & =748
It B R AR Rk rp it 38 CARKSs 43 Hr 28 25 R 1
i FE R P ) 7 NI R 58 CARK ZfE ABA
T 5 I I LA AR .

S & k-

[1] Fujii H, Chinnusamy V, Rodrigues A, et al. In
vitro reconstitution of an abscisic acid signaling
pathway [J]. Nature, 2009, 462; 660.

[2]  ZhuJ K. Salt and drought stress signal transduction
in plants [J]. Plant Biology, 2002, 53 247.

[3] Finkelstein R R, Gampala S S, Rock C D, et al.
Abscisic acid signaling in seeds and seedlings []].
Plant Cell, 2002, 14. S15.

[4] Ma Y, Szostkiewicz I, Korte A, et al. Regulators
of PP2C phosphatase activity function as abscisic
acid sensors [ J]. Science, 2009, 324 1064.

[5] Park S Y, Fung P, Nishimura N, ez al. Abscisic
acid inhibits type 2C protein phosphatases via the
PYR/PYL family of START proteins [ J]. Science,
2009, 324. 1068.

(6] &, M4, SME&, % AMYB44 5 ABI 3%
GiEg5 A ABA 24k RCARL f#F5E [T, 1)1 K2
e BB, 2015, 52 664,

[7]1  Szostkiewicz I, Richter K, Kepka M, ez al. Closely
related receptor complexes differ in their ABA se-
lectivity and sensitivity [ J]. Plant J, 2009, 61; 25.

[8] Herrmann M M, Pinto S, Kluth J, et al. The
PTIl-like kinase ZmPtila from maize co-localizes
with callose at the plasma membrane of pollen and
facilitates a competitive advantage to the male ga-
metophyte [J]. BMC plant biology, 2006, 6 22.

[9] Stone ] M, Walker J C. Plant protein kinase fami-
lies and signal transduction [ J]. Plant Physiol,
1995, 108. 451.

[10] Swiderski M R, Innes R W. The Arabidopsis PBS1

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

resistance gene encodes a member of a novel protein
kinase subfamily [J]. Plant J, 2001, 26 101.
Dardick C, Chen J. Richter T, et al. The rice ki-
nase database. A phylogenomic database for the
rice kinome [J]. Plant Physiol, 2007, 143: 579.
Vij S, Giri J, Dansana P K, ez al. The receptor-like
cytoplasmic kinase (OsRLCK) gene family in rice:
organization, phylogenetic relationship. and ex-
pression during development and stress. [J]. Mol
Plant, 2008, 1. 732.

Shiu S H, Bleecker A B. Expansion of the receptor-
like kinase/Pelle gene family and receptor-like pro-
teins in Arabidopsis [J]. Plant Physiol, 2003,
132 530.

Zhou J, Loh Y T, Bressan R A, et al. The tomato
gene Ptil encodes a serine/threonine kinase that is
phosphorylated by Pto and is involved in the hyper-
sensitive response [ J]. Cell, 1995, 83: 925.
Veronese P, Nakagami H, Bluhm B, et al. The
membrane-anchored BOTRYTIS-INDUCED KI-
NASE] plays distinct roles in Arabidopsis resist-
ance to necrotrophic and biotrophic pathogens [J].
Plant Cell, 2006, 18. 257.

Chinchilla D, Zipfel C, Robatzek S, et al. A flagel-
lin-induced complex of the receptor FLS2 and
BAKI initiates plant defence [ J]. Nature, 2007,
448 . 497,

Kinoshita T, Canodelgado A, Seto H, et al. Bind-
ing of brassinosteroids to the extracellular domain
of plant receptor kinase BRI1 [J]. Nature, 2005,
433: 167.

Shan L., He P, LiJ, et al. Bacterial effectors target
the common signaling partner BAK1 to disrupt
multiple MAMP receptor-signaling complexes and
impede plant immunity [J]. Cell Host Microb,
2008, 4. 17.

Akira S, Uematsu S, Takeuchi O. Pathogen recog-
nition and innate immunity [ ] ]. Cell, 2006,
124 783.

Shao F, Golstein C, Ade J, et al. Cleavage of Ara-
bidopsis PBS1 by a bacterial type [l[ effector [J].
Science, 2003, 301 1230.



