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Ecological study of epigenetic memory of winter

in crucifers

Diana Buzas

@ Understanding mechanisms underlying organismal responses in natural habitats became one of the major topics of
Ecology. Different life history strategies within cruciferous plants seem to be tightly connected with the perception of
seasons throughout the year: in both monocarpic (annual) and polycarpic (perennial) species, reproductive episodes are
controlled by a major floral repressor (FLC) which itself becomes repressed in the winter season, thus facilitating the
timing of flowering in spring. However, one flowering episode lasts one year and terminates life in monocarpic species,
where the repression of FLC is stable, but not in polycarpic species, where each year flowering episode is followed by

re-activation of FLC because FLC repression is transient.

VIN3 transcription level  Temperature
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P- Priming memory

The winter promotion of flowering (vernalization) has
long been recognized as an epigenetic phenomenon because
the cells exposed to cold during winter do not immediately
generate flowering competence, instead they pass information
to developing tissues. In spring, these tissues produce flowers.
Chemical modifications of histones at FLC locus are well
characterized especially in annuals. Dynamic changes of these
modifications are critical for vernalization and could constitute
a memory system (Buzas et al. 2012).

Vernalization insensitive 3 (VIN3) is an upstream regulator
of FLC is also reported to have epigenetic hallmarks named
VIN3. Two types of memory can be monitored at the level of
VIN3 expression. VIN3 is induced quantitatively by cold as
if the duration of cold is remembered (Quantitative memory,
Q). VIN3 is not expressed at warm temperatures. A second
exposure to cold leads to faster induction of VIN3 (Priming
memory, P). The biological relevance of Q and P memory at
VIN3 is not known.

TATF THA
RRRFERBRBER ERIE.
HEPRIEYIRTAIR.

Despite its widespread natural occurrence, vernalization
is mostly studied in laboratory conditions in a model annual
Brassicacea, Arabidopsis thaliana. Seasonal expression of
FLC in the perennial Arabidopsis halleri has been reported
from in natura samples (Aikawa et al. 2010).

Here, to combine ecological and epigenetics analysis, we
first adapted a standard chromatin immunoprecipitation
(ChIP) protocol to the conditions in the field to study seasonal
response (Nishio, Buzas et al. 2016). The “Field ChIP”
protocol was used for the initial analysis of some regions
of the FLC chromatin and sets the stage for a complete
analysis of the entire FLC locus. Moreover, because internal
controls suitable for filed analysis were validated for two
types of histone modifications, in the future we will be able
to investigate the chromatin-based mechanism of Q and P
memory at VIN3 from in in natura samples.
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