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Strain Engineering Process Development Polymerisation Methods

Microorganisms are among the most powerful resources The challenges in the process development include firstly, European and American  biopolymer markets are
on earth, but their potential has not yet been fully exploited. designing the fermentation of a complex raw material, and experiencing huge growth expected to continue in the
BioREFINE-2G aims at engineering the well-known secondly, purifying the desired carboxylic acids from the near future. The objective of BioREFINE-2G is to prepare
baker’'s yeast for efficient conversion of pentose-rich fermented broth to required purity for.polymer applications. bio-polyesters from dicarboxylic acids obtained from
side-streams from biorefineries into dicarboxylic acids, : z genetic engineered yeast. The bio-polyesters are then
which can be used as precursors for bio-based polymers ] ; converted into commercially interesting products such
including biodegradable polymers. Fermentation of a Complex mgdlum as polyurethane dispersions (PUDs) and thermoplastic

) ) I . , BioREFINE-2G ks with terial QA \ | polyurethanes (TPUs) used as adhesives and coatings,
Wild-type yeast can neither produce dicarboxylic acids, io ' > WOrks with,raw, maiSisisseageaining severa and polylactide(PLA)-copolymers, which can be used as
nor utilize C5 sugars which are the major fermentable sugars - including a large fraction of pentose sugars - as well biodegradable packaging plastics.
components of the waste streams. Furthermore, the as several other compounds, which may affect the physiology
inhibitors usually present in the complex biomass of the host. The yeast Sacchaeryces ‘cerevisiae is a well
hydrolysates can significantly affect cell growth and \ suited host to function in these environments. "' I ——
pefomiE _ X To enable efficient fermentation, ‘... — A, — e i *
With the aid of advanced genetic engineering, modelling ' the process conditions are tuned ‘:' S
tools and adaptive evolution, these challenges can to reach a suitable compromise MODIFIED DICARBOXYLIC i
be overcome and strains with the desired traits can be between needed fermentation e e i ——
obtained. & time, product yields and titers. This Reactive Exiusion

is done in close collaboration with ‘; |r
. e the strain development efforts by
y . ; the molecular biologists. e R e

Example of a lignocellulose derived
sugar containing liquid (H. Almqvist)

Genetic & evolutionary

engineering

B o - | Downstream processing - |
l./ [ iﬂ R g The development of a downstream processing method Polymerisation scheme (ECOPOL TECH)
w [:‘L o for the recovery of bio-based dicarboxylic acids faced
£ X /V°"‘[“““"°“ many challenges to reach the purity standards suitable for Results
/ polymerization. A multi-stage approach was developed ] . 1 .
! . : \ . . * Bio-polyesters production of different molecular weight
Strain engineering scheme (DTU) Scale-up to overcome the issues posed by the high amount of bv adiusting paramal R s temperature doressure
lignocellulosic impurities in the fermentation broth and by the rgactijon tirr?epand /D st P R ’
Results fermentation by—products. Recoveredlsolids flrf)m.complete . Bio-polyesters proZEction usir)llg .Iipases as catalyst o
* Genetic engineering toolbox for rapid and efficient prcr)]c.:essde?(pehr]n;]ents jho;/ve_dl:jha:t”p‘)untytlspgm?_cahorfmfsr\:vere perform reactions at lower temperatures.
manipulation of industrial yeast strains SCHI S\ NN, procucySISssiier oplimiz=tionSeiions ! )
recycling and re-use of streams . » Process scale-up by reactive extrusion.

* Industrial strains with xylose (C5 sugar) utilization reducedihthe economic and

capability environmental impact of the
* Industrial yeast tolerating and performing in a selected process.
industrial waste stream

» Bio-polyesters conversion into commercially relevant
products, such as PUDs, TPUs and PLA-copolymers as
potential bio-adhesives and bio-plastics for packaging.

Industrial . duci . R Dicarboxylic acid-containing
* Industrial strains producing a mixture of dicarboxylic solids with (left) and without

acids. The production titers will be further optimized and (right) lignocellulosic impurities
the strains will be used for process scale-up. (BIOTREND)




