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(57) ABSTRACT 

Methods and compositions for the production of ethanol from 
lignocellulosic starting materials are provided herein. 
Embodiments of the invention provide methods of manipu 
lating the carbon ?ux of a host cell transformed with plasmids 
of the invention. Plasmids of the invention may include nucle 
otides that encode pyruvate decarboxylase. In one embodi 
ment, a strain of the therrnotolerant yeast Hansenula poly 
morpha that has been transformed with plasmids and 
polynucleotides of the invention is provided. 
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z'mmmcwczwm (SEQ 113 NO; 3) 

Figura 2_ gequamze of tha Hansermla paiymaml'va PDC] ORB 



US. Patent Dec. 6, 2011 Sheet 3 0f 24 US 8,071,298 B2 

>ICZPDKIJ. 
A’IGTCTGMATTACATTAGGTCGTTRQT'EGTTCGPMGA‘J'YMAGCAABTCSMGTTCABACCATCTTTGGTCY 

(SEQ ID N014) 
Figure 3“ Sequence ofthe Kluyvemngmes facials PDC! ORB 
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>npnw promoter 
CRAYTATQATTAA’I'AA'ICACTCATGATCCCTGCGTCTAGAGGTTGG'FCTAGACCIACA’ICCQTGCACCRGACMG 

TCYTTTAGTFKQMAGA TMYRTRQAMCWATG I 

Figure 4, The promoter sequence 65618 H polfymm'pha glymrafdehyda 3'» 
gxiwsphale dehydwganase gene (HpGAP) Start codon 05:‘ the game is written 
with zad. 
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Figure i3 
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