ROLE OF ARABIDOPSIS DGK1 AND DGK2 IN COLD STRESS

Garcia Hernandez, Selene’; Ruiz-Lépez, Noemi'; Botella Mesa, Miguel A'.

'Department of Molecular Biology and Biochemistry, Instituto de Hortofruticultura Subtropical y Mediterranea (IHSM),
Malaga, Spain.

Corresponding author: Miguel Angel Botella Mesa, mabotella@uma.es

o0

There are regions, present in all eukaryotic cells, where the membranes of two different organelles
are very close (10-30nm), but without fusion, due to proteins which act as tether. These regions are
named Membrane Contact Sites (MCS), as for example those formed by endoplasmic reticulum
(ER) and plasma membrane (PM). ER-PM CS play important roles in communication between
membranes, lipid homeostasis and Ca2* influx.

When a plant is challenge with a stress, phospholipase C is activated at PM producing
diacylglycerol (DAG) and inositol phosphates from the hydrolysis of PIP(4,5)P2 or PI4P. DAG is then
phosphorylated by diacylglycerol kinases (DGKs) producing phosphatidic acid (PA). Both, DAG
and PA, are molecules involved in signalling (Arisz et al., 2009). The genome of Arabidopsis thaliana
contain 7 genes encoding DGKs. Most of them are predicted to be cytosolic, with only DGK1 and
DGK2 are anchored to the ER due a transmembrane domain. Using different approaches (Co-
Immunoprecipitation, confocal microscopy, FRET, Tap-tag...), our group has uncover, that AtDGK1
and AtDGK2 (Diacylglycerol kinase 1, AT5G07920 and Diacylglycerol kinase 2, At5g63770) form a
complex with the lipid transport protein located at ER-PM CS known as Synaptotagmini (SYTT,
At2g20990) (Pérez-Sancho et al., 2015). SYT1 is able to bind preferentially DAG (Ruiz-Lopez et
al., 2021), which support the idea that SYT1, DGK1, and DGK2 function coordinated to regulate
the levels of DAG at the PM.

DGK1 and DGK2 are induced upon low temperatures and found that dgk2 mutants show reduced
root growth in low temperature and have reduced freezing tolerance. Our studies suggest that
DGK1 and DGK2 act in concert with SYT1 to regulate the production of DAG and PA at ER-PM
CS and highlight the importance of these proteins for the correct response to stress.
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