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Fermentation of Lignocellulosic Hydrolysate
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Saccharomyces cerevisiae Is a Good Choice
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New Pentose Fermenting Strains
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A Combined Strategy to Reach the Goal

Metabolic systems work in a highly coordinated status

Insertion of new activities/pathways

”Perturbed” (sub optimal) state

1

Variation & selection

1

”Stabilized” state
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The Fithess Landscape

*Wright (1982) Evolution 36:427.
eKauffman (1993) The origins of order. Oxford University press. LUND
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Variation Scans the Fitness Landscape

Evolutionary engineering/Z/mutagenesis
(Scan the fitness landscape)

Increased mutational rate:
Increased driving force through
the fitness landscape

Genetic engineering

(Jump)
Metabolic system in

”suboptimal” state

Point O: No pentose genes

") e

e e
8B I
=

eSauer (2001) Adv Biochem Eng Biotechnol 73:130-169 LL]IEJD

LUMIVERSITY




Xylose Fermenting Strain

usmM21 )e > TMB 3399) e >  TMB 3400
XR & XDH Mutagenesis
Better performing ltl'llll(//‘
{Application)

What’s happened?

(Investigation & Knowledge)

TPPP Transcriptome
Hylomm rat® ey #yl

OUTMESSSS U TMB3I400 (Proteome under study)

Karhumaa, submitted
Wahlbom et al (2003) FEMS Yeast Res 3:319-326 WS
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Performances in Operational Conditions

SSF, Fed Batch, Corn Stover
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Lower Xylitol Production May Result from:

Increased Overall Metabolic Flux by Presence of
Glucose

eKarhumaa et al (2006)
Appl Microbiol Biotechnol. In press.

=Jeffries et al (1984) Biotechnol Bioeng 27:171 *
«Jin et al (2004) Appl Env Microbiol 70:6816-25 LUND

UNIVERSITY




Lower Xylitol Production May Result from:

Presence of electron acceptors
(Pretreatment by-products)
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Wahlbom and Hahn-Hagerdal (2002) Biotechnol Bioeng 78:172-178.
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Arabinose Fermenting Strain/1
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Proof of Principle

Characterisation In
Hydrolysate

Inhibitor
Tolerance

Investigation at

the molecular level

= Nilsson et al (2005) Appl Env Microb. 71:7866-71
=Petersson et al (2006) Yeast 23:455-64 !?Hﬂ.ﬁ




Reduction Of Furans Improves Tolerance
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= Wahlbom and Hahn-Hagerdal (2002) Biotechnol Bioeng 78:172-78. u




Identification of HMF-reducing Enzymes/1

NAD(P)H-dependent activity

Over expression of best candidates

Microarray analysis

Non-Tolerant Vs Tolerant strain
Genes Induced?
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