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5. Conclusions and future perspectives

5.1. Serine

The function of l-serine as signaling molecule is currently sub-
ject of intense debate in the fields of cancer research and plant
biology. In proliferating cancer cells, l-serine has been identified as
a regulator of TOR kinase activity. In plants, the ‘phosphorylated’
serine and the TOR pathways are highly active in meristems. A reg-
ulation of TOR kinase by l-serine similar to the mammalian system
can be assumed and would hence represent a promising target for
future studies on the signaling function of l-serine.

The activity of TOR kinase is usually measured as change in
the phosphorylation state of its target protein, i.e. the ribosomal
S6 kinase, by antibodies specific for the phosphorylation site. In
turn, the S6 kinase phosphorylates the ribosomal protein S6, a crit-
ical component of the 40S ribosomal subunit. A possible impact
of l-serine on TOR kinase activity could be studied by determina-
tion of the S6 kinase phosphorylation state either after treatment
of plants with physiological concentrations of l-serine or in plants
deficient in the ‘phosphorylated’ serine biosynthesis pathway. This
approach would not only shed light on the question if l-serine is a
signaling molecule in plants, but it would also help to understand
how growth and development is regulated by metabolite signals in
plants.
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