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Introduction

The Arabidopsis thaliana histidine kinase 1 (AHK1) is part of the multistep phosphorelay network in
plants in which signals are transduced by a His-to-Asp phosphorelay.

AHK1 is 135 kDa hybrid histidine kinase with two transmembrane domains of 23 amino acids each,
an extracellular domain of 347 amino acids and an intracellular part of 738 amino acids comprising
the histidine kinase and receiver domain.

In seedlings the AHK1 promoter activates gene Il.

expression in the vascular tissue of roots
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Due to very weak expression of AHK1 the
investigation of the tissue specific promoter
activity has been difficult.

To overcome this, the promoter of AHK1 was
fused to mCherry with a nuclear localization
signal (NLS) to enhance the signal output.

In 5 day old seedlings the AHK1 promoter
shows activity in the vascular tissue of roots
except for the root meristem, the elongation
and differentiation zone.

No change in tissue specific expression could
be observed after mannitol treatment.

analysed.
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lll. The extracellular domain of AHK1 and AHK1-related proteins is highly conserved

AHK1-GFP localizes to the plasma membrane

35S AHK1 GFP

AHK1-GFP fusions were used to investigate the subcellular localization of AHK1.

AHK1 with an N-terminal GFP fusion remains in the ER and is not able to complement
ahk1 loss-of-function mutants (data not shown) whereas AHK1 with a C-terminal GFP
localizes to the plasma membrane and complements (see fig. VIII.).

Treatment of transiently transfected tobacco leafs with 0,8M mannitol leads to AHK1-
GFP localizing to the golgi and other compartments which have to be further

Arabidopsis ahk1 loss-of-function mutants show a better recovery after drought stress and a higher
tolerance to osmotic stress (5, 7). In yeast, AHK1 complements the osmotic stress sensitive double
mutant lacking the histidine kinases SLN1 and SHO1 which induce the HOG pathway upon osmotic
stress. In this pathway a switch from the His-to-Asp phosphorelay to classical Ser/Thr/Tyr
phosphorylation takes place (1, 2, 3). Accordingly, AHK1 is suggested as putative osmosensor.

+ Golgi marker g-rk CD3-967 (4)
' AHK1-GFP [l Golgi-RFP

transient expression in tobacco leaf cells
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V. Comparative analysis of the phosphoproteome in
wildtype and the ahk1-3 loss-of-function mutant

in the absence and presence of osmotic stress
differential (914)
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quantified phosphopeptides (1827)

Ws-2 ahk1-3

Seedlings of wildtype (Ws) and the

VI. The phosphoproteom analysis shows a massive signalling transition
from His-to-Asp phosphorelay to Ser/Thr/Tyr-phosphorylation

VII. Interaction of AHK1 with BAK1 provides link to some
quantified differentially phosphorylated phosphopeptides

differential mannitol (892)

v
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Vlll.Interaction of AHK1 and BAK1 shows physiologic
relevance during skotomorphogenesis

are more phosphorylated in comparison to the wildtype.

IX. Differential phosphorylation of AHAs does not
result in a general change in AHA activity

Outlook

The huge phosphoproteome dataset gives new insights into the tremendous change in the Ser/Thr/Tyr

: . X e , . * — AHA activity Specific inhibitors of P-type and V- phosphorylation pattern at normal conditions and upon mannitol stress as well as differences between
: % 3 ) x | 4 type ATPases were wused to wildtype and the ahk1-3 loss-of-function mutant.
|
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100 — i 100 T 3 I %_ the background activity of the In regard to the number of known interaction partners of BAK1 it can be assumed that BAK1 might be a
= an i = 40 T 2] sample: part of a protein complex which comprises AHAs and ion channels as well as different receptors.
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8 40 g 8 40 0 : — : — NaN, mit. ATPases found, the following model suggests how the signalling pathway of AHK1 might work.
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| Unfortunately AHA3 could so far not be cloned, which still has to be done to complete the model. It
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