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Unit

Biochemistry — An Overview

Biochemistry is the systematic study of the chemicals of living
system, their organization, and the principles of their participation in the
processes of life. The major objective of biochemistry is the complete
understanding, at the molecular level, of all of the chemical processes
associated with living cells.

Biochemistry Is Essential to All Life Sciences The biochemistry of
the nucleic acids lies at the heart of genetics; meanwhile, the use of genetic
approaches has been critical for elucidating many areas of biochemistry.
Physiology, the study of body function, overlaps with biochemistry almost
completely. Immunology employs numerous biochemical techniques,
and many immunologic approaches have found wide use by biochemists.
Pharmacology and pharmacy rest on a sound knowledge of biochemistry
and physiology; in particular, most drugs are metabolized by enzyme-
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catalyzed reactions. Poisons act on biochemical reactions or processes; this
is the subject matter of toxicology. Biochemical approaches are being used
increasingly to study basic aspects of pathology (the study of disease), such
as inflammation, cell injury, and cancer. Many researchers in microbiology,
zoology, and botany employ biochemical approaches almost exclusively.
These relationships are not surprising, because life as we know it depends
on biochemical reactions and processes. In fact, the old barriers among the
life sciences are breaking down, and biochemistry is increasingly becoming
their common language.

Purpose of Biochemistry is manifold *Biochemistry is used to learn
about the biological processes which take place in cells and organisms.
*Biochemistry may be used to study the properties of biological molecules,
for a variety of purposes. For example, a biochemist may study the
characteristics of the keratin in hair so that a shampoo may be developed
that enhances curliness or softness. *Biochemists find uses for biomolecules.
For example, a biochemist may use a certain lipid as a food additive.
* Alternatively, a biochemist might find a substitute for a usual biomolecule.
For example, biochemists help to develop artificial sweeteners. *Biochemists
can help cells to produce new products. Gene therapy is within the realm
of biochemistry. The development of biological machinery falls within the
realm of biochemistry.
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Part IT

A Biochemist — Carl Ferdinand Cori

Carl Ferdinand Cori was the son of Carl Cori, a physician. He grew
up in Trieste, where his father was the director of the Marine Biological
Station. In late 1914 the Cori family moved to Prague and Carl entered
the medical school of Charles University in Prague. While studying there
he met Gerty Theresa Radnitz. He was drafted into the Austro-Hungarian
Army and served in the ski corps, and later was transferred to the sanitary
corps, for which he set up a laboratory in Trieste. At the end of the war
Carl completed his studies, graduating with Gerty in 1920. Carl and Gerty
married that year and worked together in clinics in Vienna.

Carl was invited to Graz to work with Otto Loewi to study the effect
of the vagus nerve on the heart, Loewi would receive the Nobel Prize in
Physiology or Medicine in 1936 for this work. While Carl was in Graz,
Gerty remained in Vienna. A year later Carl was offered a position at the
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State Institute for the Study of Malignant Diseases (now the Roswell Park
Cancer Institute) in Buffalo, New York and the Cori’s moved to Buffalo.

While at the Institute the Cori’s research focused on carbohydrate
metabolism, leading to the definition of the Cori cycle in 1929, for which
they received the Nobel Prize in Physiology or Medicine in 1947. In
1928, they became naturalized citizens of the United States. In 1931 Carl
accepted a position at the Washington University School of Medicine in St.
Louis, Missouri. Carl joined as professor of pharmacology and in 1942 was
made professor of biochemistry.

In 1946, he won the Albert Lasker Award for Basic Medical Research.

Gerty died in 1957, Carl married Anne Fitz-Gerald Jones in 1960.
Carl stayed on at Washington University until 1966, when he retired as
chair of the biochemistry department. Following retirement Cori moved
to Cambridge, Massachusetts, Harvard University laboratory space at the
Massachusetts General Hospital, where he pursued research in genetics.
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Unit (

Reading

Introduction to the Carbohydrates

Carbohydrates are aldehydes and ketones with many OH groups,
or substances that form these when hydrolyzed. They are classified as
monosaccharides, oligosaccharides, or polysaccharides depending on the
number of simple sugars they contain. Carbohydrates are the primary
products of photosynthesis, the complex series of reactions in plants by
which CO,, H,0, and minerals are converted to plant chemicals and oxygen
using the solar energy absorbed by the chlorophyll. They are the most
abundant organic compounds in the plant world. They act as storehouses of
chemical energy (glucose, starch, glycogen); are components of supportive
structures in plants (cellulose), crustacean shells (chitin), and connective
tissues in animals (acidic polysaccharides); and are essential components of
nucleic acids (D-ribose and 2-deoxy-D-ribose). Carbohydrates account for
approximately three-fourths of the dry weight of plants. Animal (including
humans) get their carbohydrates by eating plants, but they do not store
much of what they consume. In fact, less than 1% of the body weight of
animals is made up of carbohydrates.

Monosaccharides The carbohydrates that cannot be hydrolyze are
called the monosaccharides or simple sugars. Their empirical formula is
(CH,0),. Those with aldhyde groups are called aldoses and those with keto
groups are ketoses. Like these terms, the names of virtually all carbohydrates
end in -ose."!

Whether they are aldoses or ketoses, monosaccharides with three



