Use of Gen odified
Saccharomyces cerevisiae to Convert
Soluble Starch Directly to Bioethanol
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hat is Bioethanol?

process

e Saccharomyces cerevisiae




Metabolic pathways in yeast _-

e Aerobic catabolism

- Glucose + 36Pi +36 ADP + 60, -> 6 CO,
+ 6 H,O + 36 ATP

e Anaerobic catabolism (fermentation)
— Glucose -> 2Ethanol + 2CO, + 2ATP




Industrial fermentation
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Breaking down the starch

e Starch par_ticles
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Industrial fermentation
ProcCess (continued)
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DNA
Recombinant
Technique
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DNA Recombinant Yeast
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Possible Solution (continued
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Research plan =

1. Construction of a novel plasmid;
2. Yeast transformation &
suitable transformants selection;
3. Detection of cell wall anchored barley
a-amylase activity;
“». 4. Fermentation on soluble starch.




Novel Plasmid Design
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Selection of plasmid contalnlng
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YPD + Soluble Starch plate

Starch - lodine Complex
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lodine slides into starch coil
to give a blue-black calar
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Starch plates stained with iodine vap

NRRL Y-132 tra
PAMY

Munton’s yeast transformed
with pAMY



lodine assay
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DNS assay
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Superior Yeast?
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Growth curve of NRRL Y-132/pAMY and NRRL Y-
132 on 2% soluble starch
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Starch hydrolysis

Starch concentration (g/L)
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The active site...
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The active site...

N-terminal : C-terminal

SS a-amylase a-agglutinin
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Not the end of the story yet...
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e Different anchoring genes
e Broad application
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