Functional characterization of the Whirly protein family in Arabidopsis
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Introduction: Whirly proteins are regulatory proteins localized to plant organelles.

Whirly proteins are a small family of nucleic-acid-binding proteins that were first described as nuclear transcription factors in potato. In Arabidopsis thaliana three Whirly proteins, At-
Why1, At-Why2 and At-Why3, can be found, whereas most other species merely possess two Whirly proteins (Desveaux et al. 2005, Krause et al. 2005, 2009). Here we present re-
sults which suggest that At-Why1 is a regulator of senescence and that the impact that the protein has on the senescence process is dependent on it's subcellular localization.

Despite their assigned function as nuclear re- W Whirly1 was shown to be translocated to chloroplasts, while m Whirly1 of barley was shown to be located in chlo-
gulators, Whirly proteins are predicted to be Whirly2 was shown to be imported into mitochondria. roplasts and the nucleus of the same cell.
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Results: ,,Separation-of-localization* mutants display opposed senescence.

1. 2. 3.
Two T-DNA-insertion lines of At-Why1 (why1-1 TheT-DNA-insertion lines why1-1 and why1-2 display altered sene- In order to prepare ,Separation-of-localization*
and why1-2) show decreased amounts of At- scence compared to wildtype (WT). Rosette leaves were arranged mutants, three different targeted At-Why1 const- WOUng ol
Why1 transcript in Northern Blot experiments.  according to their age. ructs were used to transform why7-1 mutants. = = ry
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whpte T YaHIng ak (oe:nWhy1) results in a stay-green phenotype,

overexpression of the plastidic form of Why1
(oe:pWhy1) leads to an early senescence pheno-
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Discussion

Our data suggest that the ratio between the senescence repressor At-
nWhirly1 and the senescence activator At-pWhirly1 is of pivotal impor-
tance for regulation of leaf senescence. Since overexpression of plastidic
Whirly1 has not only effects on gene expression in plastids but also on nuc-
lear transcripts, pWhirly1 has to be involved in plastidic control of sene-
scene initiation by...
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Outlook: What is the nature of retrograde signalling operated by pWhirly1? Open question: What is the function of the third Whirly protein in Arabidopsis?
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