Genetic engineering of a multifunctional yeast strain
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Abstract

Global energy resources are consumed with increasing speed and will soon be
running out. It is imperative for the officials to find alternative energy sources such
as solar energy, wind energy, and biomass to reduce the exploitation of natural
resources. Cellulose, the main component of plant cell walls, is a polysaccharide
composed of  -linked glucose molecules. Cellulose is the most abundant
polysaccharide on earth, and along with hemicellulose, lignin, and plant pectins,
make up a large part of wood, plant stalks, plant fibers, and leaves. Many bacteria
are able to break down cellulose and absorb it in the form of simple sugars, but
animals are unable to digest it. Currently, scientists are studying ways of using
cellulase to digest cellulose and convert it into ethanol as an energy replacement
for petroleum. Yeast is an ideal organism for fermentation and the production of
ethanol, but it is unable to directly utilize cellulose or its derivatives found in the
environment due to a lack of the necessary digestive enzymes. Therefore, we
propose here to insert the genes that produce enzymes capable of digesting
cellulose and hemicellulose and their derivatives into the yeast chromosome by
genetic engineering, and produce a yeast strain capable of directly breaking down
these polysaccharides and using them in the production of ethanol. First, we will
use the polymerase chain reaction to obtain genes encoding digestive enzymes
from different microorganisms and clone these genes into suitable vectors. These
genes will then be inserted into the yeast chromosome through genetic engineering.
Hopefully, we shall obtain a yeast strain capable of breaking down cellulose and
hemicellulose (containing 5-carbon derivatives) into simple sugars and then
fermenting these products to ethanol.



