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Introduction

Intracellular Ca?* elevation is one of the key events in plant response to various
stresses . Besides fast reactions like the regulation of ion homeostasis or ROS,
Ca?* dynamics are associated with the control of gene transcription. Several
motifs (including ABA responsive elements - ABRE) have been shown to be Ca?* Kinase domain Regulatory domain
regulated 23. However, the signaling cascades leading to differential gene expres- CIPK NAS

sion upon Ca** elevation largely remain unknown. Calcineurin B like proteins (CBLs) are a Bikonta specific group of Ca%* sensor proteins harboring four po-
We combined in vitro protein biochemical methods and in vivo signaling pathway | tentially Ca?* binding EF-hands. Differential fatty acid modification at the N-terminus is responsible for the
reconstitution methods to investigate the role of CBL/CIPKs in regulating ABRE | subcellular localization of CBLs 4. They interact and thereby transmit Ca2* signals to their interacting pro-
mediated gene transcription by the transcription factor ABRE binding factor 2 (ABF2). | tein kinases (CIPKs). CIPKs consist of a N-terminal kinases domain including the activation loop and a
Here we suggest the integration of phosphorylation and dephosphorylation events | C-terminal regulatory domain. The NAF domain as part of the regulatory domain is a CIPK specific feature
in the regulation of gene transcription as a convergence point of ABA and Ca#* that is responsible for CBL interaction. Together CBL/CIPKs form sensor responder modules that regulate
signaling diverse Ca** responses .

Results
1. CIPK3 and ABF2 localize in the nucleus 4. Reconstitution of a Ca?* dependent signaling pathway in vivo 8. CIPK3 phosphorylates ABF2 in vitro
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3. Reconstitution of a Ca?* dependent Co-expression of CBL1 variants with mutated EF-hands 2 and 4. Fluorescence quantification (see COPK x Ref 9
: : : Mutations prevent Ca?* binding. Functional EF-hands are required 2. for details) of CIPK3 and ABF2 ABF2 phosphorylation sites are targets for multiple
signaling pathway in yeast for ABF2 activation. BiFC interaction in dependency of kinase systems.
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woacateTy 7. CBL1 plasma membrane targeting is required for ABF2 activation by CIPK3 but not 10. ABI1 dephosphorylates ABF2 in vitro
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504 -  CIPK3 CIPK3 by plasma membrane targeting. Lipid modification is required for BiFC interaction in dependency of phorylation assay. ABI1 is able to dephosphorylate
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ABF2 is activated by the co expression of CIPK3 and CBLA1. tion is not required for interaction. can inhibit the dephosphorylation.

Conclusion and Model Outlook

Stimulus « Study the effects of ABF2 p-site modification in phosphorylation and reporter assays
 Establishing and analysing a Ca#* (induction) dependent signaling pathway in yeast
* We identified ABF-type transcription factors as tar- » Which kinase system activates ABF2 under certain conditions?

gets of Ca** dependent phosphorylation. » How does the signal travel from the plasma membrane localized CBL into the nucleus?

* We propose a model that involves CBL dependent - Analysing cipk mutants in terms of ABA and Ca?* related phenotypes — overlapping
CIPK activation at the plasma membrane and subse- function (e.g. CIPK26)

quent translocation to the nucleus. BIEC
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» Upon a stress trigger Ca?* and ABA can cooperative-
ly activate ABF2. |—} cipk3/cipk26 double mutant needed

« Together, our data identifies ABF2 as a convergence
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