Role of cytokinin in plant
development



Cytokinin — substance crucial
for sustain of cell proliferation
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CYTOKININ - Metabolism

Synthesis — IPT genes
Degradation — CK-oxidase

Conjugation



Cytokinin biosynthesis
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Agrobacterium tumefaciens — IPT gene for cytokinin biosynthesis
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’ _... Isolation of Arabidopsis IPTs
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Arabidopsis IPTs (8)

Differential expression patterns

Differently responsive promotors
(cytokinin, auxin, nitrate, combinations)

mutants, overexpression ???

Kakimoto 2004



Cytokinin —
role in plant development
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Isolation of CK-oxidase (AtCKX)
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AtCKXs overexpression in tobacco
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Effect of AtCKX on tobacco root
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Morphology of AtCKX tobacco plants
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Cytokinin — root meristem development
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Cytokinin - lateral root organogenesis
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Cytokinin
—signal perception and transduction



Isolation of CK independent (ckil) mutant
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|dentification of CKI1 gene
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Verification - 35S::CKI1 transgene

Kakimoto et al., 1996



NAA (ng ml-1)

NAA (ng ml-1)

100 300
Kinetin (ng mi-1)

100 300
Kinetin (ng mi-")

1,000 3,000

Next strike
- CK response
mutant (crel)

pGTV PpGTV-CRE1

Inoue et al., 2001



His kinase transduction pathway

Histidine
kinase

Histidine
kinase

®
Histidine
phosphotransfer
protein
N— D

Response
regulator




Piece of genius - complementation
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Cytokinin receptors — what else?

3 CRE1 homologous proteins (AHKS)

multiple mutant phenotypes — additive
(not lethal)

What does CKI1?



His kinase pathway

components
In Arabidopsis
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Response Regulators in Arabidopsis
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Fold induction

Fold induction

CK responsive genes —
ARR type A
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Response regulator ARR type A-
negative regulators of cytokinin signalling
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Phenotypes of arr type B positive regulator
of CK signallin
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AHPs mediate transfer of cytokinin signal between
cytoplasm and nucleus
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Games with protoplasts
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Opposite effects of two classes

of ARRs on CK signalling
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AHP1-GFP
AHP2-GFP
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Cytokinin — root meristem development
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Auxin related mutants with short
meristem

Blilou et al.,2005

MS  cytokinin Auxin transport mutants
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Cytokinin reduces auxin efflux in tobacco BY2 cells
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CK — auxin signalling pathways interaction
to modulate auxin transport
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Model of cytokinin and auxin interaction in root me ristem
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Cytokinin signalling regulates
vascular development
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ahp6 suppress wol insensitivity
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AHPG Is negative regulator
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