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Background:

The floral structure significantly influences the interaction of angiosperms with their
environment. By specifying petal (or lodicule) and stamen identity DEF-like genes have
an indispensable function in all flowering plants. Recently, a microRNA, miR5179, was
identified that may control DEF-like genes in some species. Recent analyses in our lab
revealed that miR5179 likely originated in the stem group of flowering plants about 200
million years ago and was conserved in several plant lineages, but has been lost
independently in many other lineages. Thus miR5179 provides a fascinating
conundrum: it is ancient, but not universally conserved. Why is it functionally important
in some angiosperms, but dispensable in others, whereas its putative target (NRNAs
of the DEF-like genes) is ultra-conserved? What is the ultimate function of miR5179 in
those species in which it still exists?

Project description:

We hypothesize that miR5179 functions in the restriction of the expression of DEF-
like genes. This restriction may be necessary to prevent the development of aberrant
floral structures, which would compromise the interaction of the respective flowering
plants with their environment, especially pollinators. To determine the function of
mMiR5179 knock-out mutants of this miRNA in the grass species Brachypodium
distachyon are currently being generated, using CRISPR-Cas9 technology. The work
is done in cooperation with the group of Jochen Kumlehn at the IPK in Gatersleben,
in which gene editing using CRISPR-Cas9 as well as transformation of grasses is
well established. The phenotypes of the produced mutants will be carefully
characterized with special focus on floral structure and compared to the phenotypes
of the wild-type plants. Moreover, we will closely monitor the expression of miR5179
and its target genes in floral buds and flowers of wild-type and mutant plants using
gRT-PCR and in-situ hybridization. The results of these experiments will help to
elucidate as to whether miR5179 functions to tame B-class floral homeotic genes or
may have another unexpected function.



Candidate profile:

We are looking for a candidate with creativity, curiosity and an attitude of critical
scientific thinking. Proven skills in molecular biology and a deep interest in plant
ecology, development, and evolution are essential. The candidate should have
strong communication skills and the ability and willingness to cooperate with
researchers with different backgrounds (bioinformatics, developmental biology,
chemical ecology, evolution). Good time management and organizational skills as
well as proficiency in written and spoken English are required.
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