
Chem 452 - Lecture 2
Protein Structure

Part 4
Question of the Day: How is online video game-playing is 
being used to help find cures for diseases?
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Protein Folding
✦ The primary 
structure determines 
the other levels of 
structure.
• Christian Anfinsen 

demonstrated this in the 
1950’s
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Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures
✦ The first proteins to have their 3-D 
structures determined were 
determined in the late 1950‘s 
myoglobin and hemoglobin.
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1D-proton spectrum of protein

Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures
✦ NMR Spectroscopy (Section 3.6)

15

2D-NOE spectrum



Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures
✦ NMR Spectroscopy (Section 3.6)

16

2D-NOE spectrum

Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures
✦ NMR Spectroscopy (Section 3.6)

17

Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures
✦ NMR Spectroscopy (Section 3.6)

17

Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures
✦ Prediction from amino acid sequence

18



Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures

19

Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures
✦ Predicting a 3-D structure (tertiary 
structure) by analyzing the amino 
acid sequence (primary structure)
• By comparison to structures found in the 

protein data bank.

20

Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures
✦ Predicting a 3-D structure (tertiary 
structure) by analyzing the amino 
acid sequence (primary structure)
• By comparison to structures found in the 

protein data bank.

20

Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures
✦ Predicting a 3-D structure (tertiary 
structure) by analyzing the amino 
acid sequence (primary structure)
• By comparison to structures found in the 

protein data bank.

20



Chem 452, Lecture 2 - Protein Structure

Protein 3-Dimensional Structures

21

The sequence VDLLKN
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Protein 3-Dimensional Structures
✦ Predicting a 3-D structure (tertiary 
structure) by analyzing the amino 
acid sequence (primary structure)
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lowest free energy.
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Text
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Protein 3-Dimensional Structures
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✦ The Levinthal Paradox
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Protein Folding
✦ Proteins folding is highly cooperative
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Foldit, by turning structure prediction  
into an online video game!!
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Protein Misfolding
✦ What happens when a protein 
misbehave and misfold.
• Prions

✦ Mad Cow Disease (Bovine spongiform 
encephalopathy, BSE)

✦ Creutzfeld-Jakob disease (CJD)
✦ Scrapies
✦ Chronic Wasting Disease (CWD)

• Alzheimer’s Disease
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Stanley Prusiner
1997 Nobel Prize in Medicine
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Protein Misfolding
✦ Alzheimer’s Disease
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Amyloid β-fibrils
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Modifications to the Primary Structure
✦ Many proteins and peptides undergo 
post translational modifications
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✦ Many proteins and peptides undergo 
post translational modifications
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Green 
fluorescent 
protein
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Modifications to the Primary Structure
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✦ Some post translational modifications 
that we have discovered here at 
UW-Eau Claire

Methanobactins are peptide-
derived molecules produced by 

methane oxidizing bacteria that 
are scavengers for copper ions
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✦ Some post translational modifications 
that we have discovered here at 
UW-Eau Claire
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✦ Some post translational modifications 
that we have discovered here at 
UW-Eau Claire

Methanobactins are peptide-
derived molecules produced by 

methane oxidizing bacteria that 
are scavengers for copper ions

Chem 452, Lecture 2 - Protein Structure

Next up
✦ Hemoglobin and Myoglobin.
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