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Research project: DIVHA - Novel Allelic Diversity of the Yield-
Beterminirg—+ai Stalk Length via Site-Directed Mutagenesis in Wheat

The targeted induction of mutations using new breeding techniques such as CRISPR/Cas enables both the
analysis of the function of genes and the acceleration of breeding progress by creating new genetic variation.

Breeding progress
together

In wheat, the application of new breeding techniques poses a particular challenge. This is because the wheat
genome is complex and the technical possibility of nucleic acid transfer as an important tool for the induction of
mutations is limited to specific wheat origins. In this project, it was therefore investigated whether targeted
mutations can be generated in wheat using a variant of the double haploid (DH) technique through pollination with
maize pollen. This experimental approach makes use of the fact that the DH technique of "wide crosses" with
maize can be applied to a wide range of wheat origins. By using maize into which the CRISPR/Cas system was
previously integrated, the mutagenic components of the CRISPR/Cas system are transferred to wheat through
maize pollen, but are degraded already during the first cell divisions after fertilization. Indeed it could be shown, by
using stalk length and the underlying genes as an exemplary target , that this way, targeted mutations can be
triggered in wheat.

The results are an important step towards targeted mutagenesis in wheat that can be applied to a wide range of
wheat origins and does not require the integration of foreign genes into the wheat genome. The method offers
great potential, e.g., for the accelerated development of high-yielding and disease-resistant varieties that enable
sustainable cultivation while reducing the use of chemical pesticides. In the EU, the application of the method thus
far has been strictly regulated, meaning that the possibilities for commercial variety development depend on the
future development of the legal situation.

Publication: Budhagatapalli, N., Halbach, T., Hiekel, S., Blichner, H., Miller, A. E., Kumlehn, J. (2020) Site-
directed mutagenesis in bread and durum wheat via pollination by cas9/guide RNA-transgenic maize used as
haploidy inducer. Plant Biotechnology Journal 18: 2376-2378.

You can read the publication online here.
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