B=T. W@ E (cytokinin, CTK)
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THE CYTOKININS WERE DISCOVERED in the search for
factors that stimulate plant cells to divide (i.e., undergo
cytokinesis).

1955, Skoog, PFE&fEMIEEEIEDNA (Herring Sperm DNA)
Breakdown Product of DNA

1956, KBS 6-FRMEFEEN, 6- furfurylaminopurine
BB & Kinetin

1963, Letham, ERRRBETHHEBRTKE Zeatin

1965, Skoog<F&EiN A4 NCTK (cytokinin, CK)
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Native plants cytokinins
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Native plant cytokinins
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Synthetic ( AL&H) cytokinins
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Cytokinins Are Also Present in Some tRNAS In
Animal and Plant Cells

A — 0 — Tyrokine

Tf: Modified bases
o tRNA.
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— .\ Physiological role and application of CTK

1. Enhancing cell division and enlargement

Y H LR B+



Promote expansion of dicot cotyledons (bioassay for cytokinins)
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2+ Inducing organ differentiation
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Effects of auxin and cytokinin on differentiation
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3 \ ifl:_é%ﬂ‘l‘)ﬁ"%% Delays senescence of leaves
CT K{E&b _iﬁﬂﬁﬁzﬂz 2 Promotes sink strength

Site of [14C] aminoisobutyric acid application

Sprayed with Untreated Sprayed with Untreated Untreated Sprayed with
water only a kinetin (no radioactivity) a kinetin
solution solution
Seedling A Seedling B Seedling C
FIGURE 21.19 The effect of cytokinin on the movement of aminoisobutyric acid, was applied as a discrete spot on the
an amino acid in cucumber seedlings. A radioactively right cotyledon of each of these seedlings. (Drawn from

labeled amino acid that cannot be metabolized, such as data obtained by K. Mothes.)
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De-dominance and enhancing lateral sprout

Promotes lateral bud formation (breaks apical dominance)
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Cytokinins from the Root Are Transported
to the Shoot via the Xylem
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Cytokinin biosynthesis in bacteria
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Fig. 4. Dé novo cytokinin biosynthesis.
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IPTH

isopentenyl transferase

2L 72 B

Plant expressing /ipt Age-matched control:
gene remains green advanced senescence,
and photosynthetic Nno photosynthesis




Molecular engineering work
Effects of Pgag1,-1PT gene expression on senescence

5/E2001 Plant Physiology
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Cytokinins Are Rapidly Metabolized
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Cytokinin degradation modulates its effects

NH, _
Cytokmm
oxidase NZ N CHs\ /H
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FIGURE 21.7  Cytokinin oxidase irreversibly degrades some
cytokinins.
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1. Search for cytokinin independent mutants (constitutive CK responsive)

Selection (50,000 seedlings): ability to develop callus and shoots in the absence of CK
5 isolates, termed CKI1-1 to CKI1-4 (cytokinin independent) (4843 Z4 &A1)

, 'wY

CKl1

Kakimoto T (1996) CKI1, a Histidine-kinase homolog implicated in cytokinin signal transduction. Science 274:982


http://80-www.sciencemag.org.proxy.hsclib.sunysb.edu/cgi/content/full/274/5289/982/F3
http://80-www.sciencemag.org.proxy.hsclib.sunysb.edu/cgi/content/full/274/5289/982/F3
http://80-www.sciencemag.org.proxy.hsclib.sunysb.edu/cgi/content/full/274/5289/982/F3
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HAPTER 21

S_imple two-component
signaling system

/——\
; &-—*
i Activation of
C (v 5 transcription

Input Transmitter Receiver Output
Sensor histidine kinase Response regulator

Phosphorelay two-component
signaling system

Hybrid sensor histidine kinase Hpt (AHP)

.6 Simple versus phosphorelay types of two-
ient signaling systems. (A) In simple two-com-
systems, the input domain is the site where the
sensed. This domain regulates the activity of
dine kinase domain, which when activated au-
horylates a conserved histidine residue. The
ate is then transferred to an aspartate residue

des within the receiver domain of a response



CK signal transduction pathway
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Cytokinin Signaling in Arabidopsis
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