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Vernalization contributed to adaptation to diverse climates and diversification of life histories
and was utilised in breeding. Together with work from Arabidopsis thaliana, this work contributes to
general understanding of the genetic determinants of annual vs perennial growth habits.

Flowering Locus C is a central repressor of flowering in the crucifer
family. While exceptionally well characterised in winter annual growth habits, its function had not
been studied genetically in crucifers with perennial growth habit, which are less amenable genetic
systems but they represent the ancestral forms. In this work, we created mutants in the Flowering
Locus C ortholgue in Arabidopsis halleri gemmifera, a perennial crucifer from Japan with a unique
growth habit. After optimizing several steps of the tissue culture Agrobacterium-mediated
transformation in Ahg, we were able to obtain a limited number of primary transgenics expressing
siRNA against AhgFLC. Close investigation of the mutant phenotype pointed to several perennial
traits that AhgFLC controls, largely in line with expectations. These phenotypes remain to be
substantiated In sequent generations. This work contributes to general understanding of the genetic
determinants of annual vs perennial growth habits.
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The chilling of winter induces flowering in some plants but they must flower only in
spring. This process, vernalization, best studied in Arabidopsis thaliana, is based on
the potent floral inhibitor FLC, abundant during vegetative phase, and a suite of cold-
induced factors that modify FLC chromatin to gradually repress FLC and to maintain
repression even after chilling. In contrast to annuals like Arabidopsis thaliana,
perennials resume vegetative growth after vernalization, based on reversble, rather
than stable, FLC maintenance. The perennialstraits controlled by the FLC orthologue
in Arabis alpina have been defined but other perennial forms are different. For
example, Arabidopsis halleri gemmifera (A.halleri) returns to vegetative growth is
based on direct reversion of flowersinto vegetative aerial rosettes. Studying perennial
crucifers is important as they represent the ancestral types that other growth habits
derived from.

To understand how does the FLC chromatin control the degree of stability of FLC
maintenance after winter to determine annual and different perennial growth habits,
here we aim to characterize genetically FLC and its derived noncoding transcriptsin
A. halleri perennials, which has become a model system for studies in natural
environment.

We used transgenic approaches in both A. halleri and A. thaliana. Multiple stages of the protocol
of A. halleri Abrobacterium mediated transformation viatissue culture were optimized.

In this work, we created mutants in the Flowering Locus C orthologue in A. halleri
(AhFLC), We obtained alimited number of primary transgenics expressing siRNA against
AhFLC. Close investigation of the mutant phenotype pointed to several perennial traits
controlled by AhFLC, largely in line with expectations. Thesefindings await confirmation
in subsequent generations. In addition, we derived functional information on the
AhCOOLAIR antisense noncoding RNA originating from FLC locus in the context of the
three distinct chromatin domains of AhFLC in a natural population (Nishio et a 2020,
Buzaset a 2021) aswell as confirmed one proposed function of the sense noncodingRNA
COLDAIR in a heterologous system (Buzas in prep). This work contributes to general
understanding of the genetic determinants and epigenetic regulation of annua vs
perennial growth habits.
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Many plant species overwinter before they flower. Transition to flowering is aligned to the 2021

seasonal transition as a response to the prolonged cold in winter by a process called

vernalization.
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Natural environments require organisms to possess robust mechanisms allowing responses to 2020

seasonal trends.
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Determinism to chaos: two decades of science ongoing
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