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Protein Folding

Protein Structure

The Far UV region of a protein circular dichroism (CD) spectrum shows spectral features related to
the structure of the backbone of the protein, and is directly relevant to the secondary structural
elements that make up the protein structure. The spectral signatures can be used to predict the
secondary structure makeup of a particular proteins structure. This is probably the most well
known known application of CD spectroscopy, and there has been a number of analytical packages
produced to aid in predicting secondary structure using circular dichroism data.
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Spectroscopy Article
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The above figure illustrates clearly the change in CD signature as a function of temperature.
Comparison of known CD signatures with the data in this experiment suggests that the initial CD
signature is a combination of a-helical and B-sheet structure which, on heating, loses much of it's
a-helical content to an unfolded state, whilst retaining some B-sheet character.

Secondary structure prediction is only part of the power of circular dichroism spectroscopy. CD
spectra in the near UV regions of the CD spectrum are caused by side chain residues of the
phenylalanine, tryptophan and tyrosine residues. When these residues are in highly structured
environments (buried in a structured protein) they show distinct structured CD spectra, conversely
when in unstructured environments (in bulk solution after unfolding of a protein for instance) they
have very little structured CD spectral features. Changes in the CD spectra of the near UV show
changes in the structure around these residues because of changes in the structure of the protein.
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Alpha helix Phenylalanine
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Relationship between regions of the CD spectrum and protein structural types.

Changes in the circular dichroism spectra of bio-molecules represent changes in their secondary
and tertiary structures. When this is coupled with the facts that (i) spectra can be recorded in
minutes and (ii) single wavelength kinetics can be recorded from milliseconds onwards, it can be
seen that CD is a particularly powerful tool to follow dynamic changes in protein structure. For
instance, changes induced by changing temperature, pH, ligands, or denaturants are all commonly
studied.

Another powerful application of circular dichroism is to simply compare two proteins, and
determine if they have a similar structure. This can be used simply to ascertain if a newly purified
protein is correctly folded, determine if a mutant protein has folded correctly in comparison to the
wild-type,
biopharmaceutical is still in a correctly folded active conformation.

or for the analysis of biopharmaceutical products to determine that the

Relevant Circular Dichroism References

Listed below are 5 selected recent references of studies of various protein structural using APL
circular dichroism systems. A complete searchable database with all references can be accessed
by logging into the APL members area.
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