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OUTLINE: . .
Pasteur: Anaerobic vs Aerobic

Fermentations
Lactate
lactate dehydrogenase
Acetoacetate
Acetoacetate decarboxylase

Ethanol
pyruvate decarboxylase

alcohol dehydrogenase

Announcements:
Material for Exam 1 ends today

Other sugars

Catabolism of Other Sugars
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Catabolism of Other Sugars
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Major cause of Galactosemia
[ * Use of nucleotide sugars

Glucose +— UDP-glucose
1-phosphate

‘Galactose 1-phosphate
uridyl transferase

discovered by Argentinian H,0H
biochemist Luis Leloir in H
1940 for which he received oH

the Nobel Prize.
¥ - Defects in the human genes

for these enzymes causes
what are called inborn errors UD"g""'“'

in metabolism. "

Glucose
1-phosphate

i

UDP-galactose

* The cause of one of these due to galactose )
4-epimerase

ingestion was one of the first discovered in
1956 by Herman Kalckar.

» Galacotsemia causes enlarged liver, cirrhosis,
kidney failure, cataracts, hypoglycemia,
lethargy, and brain damage. Without
treatment, mortality is about 75%.

« Defects in transferase are the underlying

UDP-glucose
cause, with incidence of about 1:60,000 births.

Fates of Pyruvate
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energy with or without oxygen. When
oxygen is low, the product of glycolysis,
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Fates of Pyruvate
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In 1857, Louis Pasteur was studying fermentation by yeast, which
are facultafive anaerobes. They can produce energy with or
without oxygen. When oxygen is low, the product of glycolysis,
pyruvate, is turned into gthanol and carbon dioxide. When oxygen
is high, pyruvate is converted to acetyl CoA and completely
oxidized. More ATP is made aerobically than anaerobically.
Therefore, about 15 times more glucose is consumed
anaerobically as aerobically.
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Fermentation to
ethanol in yeast

The beginnings of
biochemistry......
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Fermentation: Why?

* Regenerates NAD* for further Q. o
glycolysis under anaerobic conditions k&

+ Generation of energy (ATP) without - o
consuming oxygen (oxidized) (reduced)

R=Rib-PP-Rib-Ade

* Reduction of pyruvate to another  Glucose
product, there is no net change in
oxidation state of the sugars

* The process is used in the
production of food from beer
to yogurt to soy sauce.
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Fates of Pyruvate: Fermentation
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Fermentation: Lactic acid
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* Pathway in animals Pyruvate L-Lactate

* Reduction of pyruvate to lactate, reversible
- Highly thermodynamically favorable/reversible (AG® = —6 kcalimol)
+ During strenuous exercise, lactate builds up in the muscle.
— generally less than 1 minute
* The lactate can be transported to the liver and
converted to glucose there. Called the Cori cycle s

— Requires a recovery time

— high amount of oxygen consumption to fuel
gluconeogenesis

— restores muscle glycogen stores

Glucose

The Cori Cycle

Fermentation: Lactic acid
Mechanism Lactate dehydrogenase
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Fates of Pyruvate
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Fermentation: Acetoacetate
decarboxylase
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In 1916, the enzyme, acetoacetate
decarboxylase, was discovered by Chaim
Weizmann ..... on to serendipity!




Fermentation: Acetoacetate
decarboxylase
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