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MECHANICAL CONTROL OF DIVISION PLANE

Compressive forces in a cell culture induce spatial ordering

of division and cambium-like growth
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PLANT GROWTH IN
MICRO- AND HYPERGRAVITY

Microgravity:
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THE EXPERIMENTAL SYSTEM

Centrifugal force
az = r ( 2I1 f)?



Effects of mechanostimulation on stem growth

Stem growth 14d
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STEM DIFFERENTIATION

Control 14d Centrifugation 14d




CELLULOSE SYNTHESIS GENES
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LIGNIN BIOSYNTHESIS
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LIGNIN BIOSYNTHESIS GENES




Effects of mechanostimulation on free phenols

Free phenol content after 10d

(methanol extraction, Ciocalteu reaction)
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Effects of mechanostimulation on monolignols

ng/mg plant FW
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ETHYLENE-RELATED GENE EXPRESSION
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Effects of mechanostimulation on stem growth
in ein2 mutants

Stem growth 14d
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STEM DIFFERENTIATION IN ein2
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Effects of mechanostimulation on free phenols
in ein2 mutants

Free phenol content after 10d of centrifugation
(methanol extraction, Ciocalteu reaction)
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Effects of mechanostimulation on monolignols
in ein2 mutants

Monolignol content after 10d of centrifugation
(saponification)

syringaldehyde
vaniline

benzaldehyde
syringic acid

ng/mg plant FW
o o o PP N
S (o)) (o] [ N SN [e¢]
benzoic acid
coumaric acid
ferulic acid

o
o

o
L

M Control []Centrifugation




SUMMARY and CONCLUSIONS

*Mechanical stimulation decreased stem growth

-Secondary growth was induced, when plants were mechanically
stimulated.

*Mechanical stimulation induced new phloem poles.

‘Lignin biosynthesis genes were induced by mechanical stimulation,
as well as contents of free phenols and monolignols

‘Decreased stem growth, secondary growth and enhanced lignin
production did not occur in the ethylene insensitive mutant
ein2 after mechanical stimulation.

Ethylene involved in the signal transduction from mechanical
stimulation to secondary growth?
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