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1. INTRODUCTION

Xylo-oligosaccharides (XOS)-consuming Saccharomyces cerevisiae strain can represent an
essential step to reach a more cost-effective second-generation ethanol production. Xylan is one of
the most abundant polysaccharide chains present in lignocellulosic residues (Stovicek et al., 2015).
Engineered S. cerevisiae expressing NADPH-linked xylose reductase (XR) and NAD*-linked xylitol
dehydrogenase (XDH) for xylose assimilation, as well NADH-linked acetylating acetaldehyde
dehydrogenase (AADH) and acetyl-CoA synthetase (ACS) for an NADH-dependent acetate
reduction pathway (Zhang et al., 2016) was used as the host for expressing two [B-xylosidases,
GH43-2 and GH43-7, and one transporter, CDT-2, from Neurospora crassa, yielding the engineered
strain, SR8A6S3-CDT,-GH43,7. The engineered strain was able to produce ethanol through
simultaneous co-utilization of XOS, xylose, and acetate. When a hemicellulosic hydrolysate was
used, the yielded yeast strain produced 60% more ethanol and 12% less xylitol than the control
strain without the XOS consumption pathway.

2. RESULTS

Rational metabolic engineering strategies were performed to introduce XOS metabolism in the S.
cerevisiae SR8A6S3 strain. A high expression CDT-2 cassette was introduced into the SORL1 locus,
and a high expression cassette carrying both two enzymes, GH43-2, and GH43-7, was introduced
into the GRE3 locus through the locus-specific integration tool, CAS-9-based system (Stovicek et
al., 2015). To assess the impact of the additional genetic modifications, we cultivated both
SR8BA6S3-CDT2-GH43,7 and SR8A6S3 strains in YPXAH (YP medium containing hemicellulosic
hydrolysate, xylose, and acetate) with an initial ODsoo Of 1 (Fig. 1).
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Fig. 1. Fermentation profiles of SR8A6S3-CDT,-GH4327 (A) and SR8A6S3 (B) during batch cultivation in
YPXAH (YP medium containing xylose, acetate, and hydrolyzed hemicellulose). Cultivations were performed
at 30 °C and 100 rpm with an initial ODeoo Of 1. Data are presented as mean values and standard deviation of

two independent biological replicates.

High fermentative capacity was observed for SR8A6S3-CDT.-GH4327, which produced more
ethanol and achieved higher cell density than the control cultivation. The ethanol yield of the
SR8A6S3-CDT2-GH43,7 strain increased substantially as compared to the SR8A6S3 strain, from
0.33 £ 0.08 to 0.50 + 0.03. XOS combined with xylose could improve bioethanol production from
hydrolyzed hemicellulose since they represent a large source of renewable material which is
available at low cost (Girio et al., 2010).

3. CONCLUSION

The dataset presents indicate important physiological changes taken from the integration of the
XOS-consumption pathway into two xylitol-production-related genes.
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