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Plant PLC-DGK/PA Pathway Mediated Osmotic Stress Response

Jia Xiaowei”, Jia Yangyang”, Si Xuyang, Pan Yanyun*

(Key Laboratory of Hebei Province for Plant Physiology and Molecular Pathology,
College of Life, Hebei Agricola University, Baoding 071000, China)

Abstract Phosphoinositide (PI)-specific phospholipase C (PLC) is one of the important component of the
canonical PI signaling system. Stimulation activates PLC, which hydrolyses phosphatidylinositol 4,5-bisphosphate
(PIP2) into two second messengers: inositol 1,4,5-trisphosphate (IP3) and diacylglycerol (DAG). DAG activated
protein kinase C (PKC) by which regulate a wide variety of cellular functions in animals. Plant genomes lack
homologues of the PKC. Instead, plants utilize the phosphatidic acid (PA), phosphorylation products of DAG by
diacylglycerol kinase (DGK), as a new plant-specific second messengers. These enzymes and their reaction substrates
and products play important and multifaceted roles in plant response to abiotic and biotic stresses. In this paper, we
reviewed the role of plant PLC-DGK/PA pathway in response to osmotic stress based on the expression characteristics
of PLC and DGK and the changes of lipid signal molecules. In addition to PLC-DG activity, PA can also be produced
by phospholipase D (PLD), and the actions of common and distinguishable among the different pathways will also be

discussed.
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trisphosphate, IP3)P M5 5 43 1, IP3 )3 2 i P4 4%
JE Ca*' 15 5, DAGHE — 2 7% & 1 U C (protein
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A4k, BRSP4 B 48 B U s 4. Bl
EWFFORAN, ANATR I, FAh-OHAZ 508 5 18 16 1)
& MPPIs /) 1 AIP3AT A 1) & Fh 2 8 IR LIBE 7
(inositolpolyphosphate, IPPs)th B A5 5 73 T 1 D fE,
TX L A3~ R A L= A ) 2 Fh il 1ol PR Iy 5 L [
e T 24 MARNBERE RS 5 R4, £ T
SME SIS AN AEKKE B REE
HEMEM . MZRAREBEESNERANE TR
SRV SO 110 R =< (L

T 5 T T LIS R 48 5 B ) 1S B A B A AR
KA R 28—, WY 4 M 1IPIP2 7 & i 1K,
PLCH] R 5 2 ¥ DL & & 0 &) 1416 IR 1l T 1k UL 1t
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Fig.1 Plant PI4K-PLC-DGK pathway of phosphoinositides signal system (modified from references [6-8])
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EF: EFFRIG5H), 5555 145 & SRy XORTY G544 ke BRPLCI¥I Ak oy C2: B5 581 K IR o0 145 B i M dsl; C1: AH MBI I 23 T (DAG) &5 &
S5k DGKe: —BEH MR AL I; DGKa: — B s BE R 80 T HENI S BEA5 /48 CBD: #5105 11 45 A 45 8
EF: EF hand, Ca®"/lipid binding membrane targeting; X and Y, catalytic site and PIP2 binding; C2: Ca®"/lipid binding membrane targeting; C1: lipid,

such as DAG binding membrane targeting; DGKc: catalytic domain of DGK; DGKa: accessory domain of DGK; T: putative transmembrane domain;

CBD: Ca*' binding domain.

E2 EYPLCFIDGKHE B4 & HAE A (RIESE STHk(1,2,5,41 11820
Fig.2 PLC and DGK domain structures and potential functions in plants (modified from references [1,2,5,41])
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PIP2 % &2 /0 B LIS U 21, {H2 3% iy ae v 455 H 1 n
4201504, B 7T AR, PIP2Z B & i G & &
Fhisr, AN —# 53 T PLC oy i BIP3 K&
FEAEF, W KE 7 vl Ge i FH T 51P3 5 S 1% S H A
[F] Y HARAE i fe . H AT S afAPIP2RE 2 PLCHY S
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OsCIPKISH: 5 5 Rk, FRIAEIE 2015, (H 25 H
RNAiJT 343 U ER OsDGKs [k Fg v, 1% 3L R %
KRR 7104, W78 7 OsDGK i #0sCIPK 15
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2] I DGK AL A I PAPY, B A, DGKOG
e N2 325 3 PR TR i 2R S fEPA T 1Y,
{H 2 PAMUE 1 73 1, AE IR IE Bk T PLC-DGKIZ 1%
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DA Arisz 254 S DGK ™ AE I PATE 25 4 PR3 Je B, i
PLD/™ AL [PA I8 1 e 5 55 =, 340 ] DLAR 3 B 1)
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ST 2 1A AR AT DL WA [ SR YR R PA
KEWFFAEY, PLD/PAR) 72 2 5 T YIS
375 WAL P 288 SRS PASE B T ) B A
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PALE & AR 1R HAR, (H 2 5 S A0 B A FH IPA Sy
T2 75 K HPLDEDGKAT A 17 [ B1e41581, Y DLAH
YN B M AR B RR G 5, o BRI S S
TURNTES), BAER T A B EAF . R EA SR
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Hill, T 6 B PLD I #0177 1- T B i 204 1), —
TS 400 2 R 0 1 6 A AR B R AT AR I R TR, 7 T
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24, I8 FHPLCAIPLD ) 490 1] 351 R 4G I 9 2% 34 42 11
KRR, @ T PLCYR 4% (1584 4 [A #1 jd i PLD
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P s A M B E I B P Y I (S
SR R F R E S EECTRISIAIABAIR 12 61 i
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