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Proteomic identification of the thigmotropic proteins of

Chayote (Sechium edule) tendrils
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Abstract

In our current study, we investigate the phenomenon of thigmotropisim (the
response of a plant organ to a mechanical stimulation, typically “touch’) on the model
of tendrils of chayote (Sechium edule). We have observed a kind of special structures,
named as spring-like structure, inside the vascular bundles, between the xylem and
phloem. However, it doesn’t have any transport function. After stained by Biuret reagent,
we proved that spring-like structures contain proteins. That matches some
characteristics of thigmptropism, such as significantly affected by thermo and pH
factors. Thus, the density of spring-like structure decides the interior or the exterior side

of the helixes, one of the expressions of thigmotropism of chayote.

In order to gain further insights into the regulatory proteins involved in the
thigmotropism of chayote, proteomic approaches were applied. Chayote tendrils were
freshly collected from three growth stages, designated as “immature”, “mature but
uncoiled” and “coiled”. During the process of two-dimensional gel electrophoresis
(2-DE), we compared the amount of proteins extracted from many buffers, and found
that urea-based buffer is the most effective one, from which 5 mg per 1g of tendrils
could be extracted. Interestingly, the amount of protein in tendrils is decreasing during
the process of maturing. Image analysis by Prodigy SameSpot software revealed 29
spots showing significantly differential expression with increasing maturity. Eight
proteins were selected for LC-ESI-Q-TOF MS/MS analysis and were identified as
malate dehydrogenase, oxygen-evolving enhancer protein 1, oxyen-evolving enhancer
protein 2, calreticulin, peroxidase, stromal 70 kDa heat shock-related protein, and
AP2/ERF and B3 domain-containing transcription repressor. To the best of our
knowledge, this is the first report describing plant thigmotropism using proteomic
methodologies. According to our results, thigmotropism of chayote tendrils requires
perception of a stimulus, a signal transduction cascade that amplifies the signal and
finally the ability to respond to the touch stimulation through a differential growth

response.

Keywords : thigmotropism, proteomics, chayote, tendril.
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