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Fructans in Brachypodium distachyon as an alternative carbon sink to lignin

Tom Hamborg Nielsen®, Maria Lundmark’, Peter Ulvskov'?, Bodil Jergensen?, Bernhard

Borkhardt?

! Dept. Plant Biology and Biotechnology, Faculty of Life Sciences, Univ. of Copenhagen.
“Institute of Genetics and Biotechnology, Faculty of Agricultural Sciences, University of

Aarhus

We present a newly started project, where the concept is to change carbon flux away from
lignin and in direction of production of soluble degradable storage polysaccharides. This will
be done by genetic transformation of Brachypodium distachyon 1) to gently reduce lignin
biosynthesis by targeting DAHP synthase and 2) to introduce genes encoding fructosyl

transferases, that will synthesize fructans as a carbon storage in leaves.

Along with this we will select and express genes encoding fructan hydrolases in

microorganisms, in order to obtain new enzymes suitable for degrading the fructans stored

in grass leaves.
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biosynthesis.

fructans

The concept is to ...

- change carbon flux in direction of
production of soluble degradable storage
polysaccharides by introducing fructosyl
transferases and gently reducing lignin

- express new fructanases to select
enzymes suitable degrade the stored

The project is a
part of a new
initiative

“Bio4Bio”. S

 Mixed linkage

"A strategic centre for the development and
implementation of biotechnology for bioenergy ™
funded by Danish Council for Strategic Research

Focus:
lignocellulosic plant biomass as a resource for making renewable liquid fuels,

The centre will coordinate research groups working within plant biology, biomass
technology and microbiology for optimal conversion of non-food plant biomass. The
research objectives are organized in the following Work Packages:

Biomass selection and development
Exploiting potential in existing material
Core technologies - including:
Plant transformation (Brachypodium distachyon),
Saccharification screening
Characterization of plant and cell wall structural features
Protein Discovery - including: i
New Cell wall degrading enzymes and accessory proteins,
New fructanases ;
Functional genomics - Inciuding:
Targeted approaches using plant transformation
Production and selections- of TILLING mutants
Testing and up-scaling

Task:
- Isolate genes encoding
fructosyl transferases from
Brachypodium and from
other plant sources.

encoding 6-FEH and
express these in
microorganisms.

- Make constructs for
overexpression of fructosyl
transferases in
Brachypodium.

Goal:
To be used for fructan
degradation and as

- Analyze the natural analytical tool.
fructan metabolism in

Brachypodium.

Task & Goal :
Transformation of
Brachypodium
to obtain over-

Task:

Reliable procedures
for transformation of
Brachpodium are now

established accumulation of
fructans and reduced
lignification in leaves.
Task:

Identify the genes
encoding DHAP synthase
in Brachypodium, and
make constructs for
reduced expression in
Brachypodim.
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