How plants self heal
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and their colleagues have now demonstrated that
WIND1 expression increases markedly at wound
sites within hours of injury and continues
throughout callus development.

Arabidopsis plants grown without plant hormones.
Compared to the wild-type plants (left) those over
expressing WIND1 (right) can exhibit a range of
developmental abnormalities including dedifferentiated
callus-like cells masses instead of roots and shoots.
Credit: Akira Iwase and Keiko Sugimoto

Many animals and plants regenerate tissues or
even whole organs after injury. Typically,
specialized cells at the wound site revert to a
'pluripotent' state - via a process called
dedifferentiation-which means they regain the
ability to develop into the various cell types
required for regeneration. The dedifferentiated
cells rapidly divide to form a callus from which the
damaged tissue or organ will regenerate. Now, a
research team from the RIKEN Plant Science
Center in Yokohama has identified a master
regulator of the response of plants to injury.
Developmental biologists have evidence that the
mammalian wound response is genetically
programmed, involving transcription factorsproteins that regulate gene expression. However,
the precise molecular mechanisms underlying the
cell dedifferentiation and redifferentiation are
poorly understood for both animals and plants,
explains team leader Keiko Sugimoto.
Akira Iwase, a senior postdoctoral researcher in
Sugimoto's laboratory, previously identified the
transcription factor WIND1 that was expressed in
cultured Arabidopsis cells but not in healthy
seedlings. His findings suggested that WIND1
might be involved in the wound response. Using
transgenic seedlings, Iwase along with Sugimoto

Iwase, Sugimoto and colleagues further showed
that Arabidopsis seedlings that were genetically
engineered to over express WIND1 exhibited a
range of developmental abnormalities (Fig. 1). They
found that the most severe defects were associated
with particularly high levels of WIND1 expression.
These included aborted development after
germination and the growth of undifferentiated
callus-like cell masses at the places where roots or
shoots would normally form.
In addition, the researchers found that the calluslike cell masses continued to proliferate rapidly
when removed from the plant and grown in culture.
This occurred even in the absence in the culture
medium of auxin and cytokinin, two plant hormones
long known to be involved in the normal
regeneration process. Further experiments also
confirmed the importance of WIND1 in callus
formation in vivo.
The researchers then investigated the mode of
action of WIND1. They found that wounding
induced a cytokinin response involving increased
expression of the so-called 'B-type Arabidopsis
response regulator' (ARR). Further experiments
confirmed that WIND1 acts via the ARR-dependent
signaling pathway to promote cell dedifferentiation.
"Our findings clearly demonstrate that WIND1
functions as a key molecular switch triggering cell
dedifferentiation in Arabidopsis," explains
Sugimoto. "The discovery of WIND1 should allow
us to establish specific role of transcriptional
regulators in cell dedifferentiation."
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