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Soluble Proteins:

How would the organization of a Membrane Protein compare?
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Packing
Cross Section of a Globular Protein 



1����
	��������
����
*������
����������� �



��	�� 
�)�����	����
0���	��
���
� �


� ������



�����,�
0��� ����� �������������	����2�

3��������,
Solution NMR

Nuclear Magnetic Resonance

Distance Constraints
Dynamic Snapshot

X-ray Crystallography

Electron Density
Static Snapshot
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3.6 residues per turn
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Helical Axis
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Helical Axis
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Phenylalanine
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Triose Phosphate Isomerase
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Calmodulin: 4 EF Hands
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Two Histidines on a Helix
Two Cysteines on a Loop
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Pre-albumin
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Nucleotide Binding
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Aspartate, Histidine, Serine
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Neuraminidase
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The Heme 
Group in 
Hemoglobin

Cofactors
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Water in PrealbuminFirst Hydration Shell

Ordered Water
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Water in Prealbumin
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peridinin-chlorophyll-containing protein - trimer
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WD40 protein
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Helices and Strands
Alternate in the peptide
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a-b Saddle
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Helices and Strands
Are separated in the peptide

DNA Clamp
PCNA
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Conotoxin, disulfide in yellow
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GPCR: Rhodopsin
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Potassium Channel
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T4 Lysozyme
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G-proteins
Nucleotide-dependent 
Conformational change
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Oligomerization of the same protein, or multiple different proteins

Homodimer Heterodimer

Homotrimer Heterotrimer

Homotetramer Heterotetramer

The Coiled Coil

A common dimerization
motif
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Sickle Cell Malaria
Heterozygotes are protected from malaria

Pauling
Hemoglobin is responsible
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Open discussion on the PNAS paper by Pauling, Corey and Branson

What is the importance of tertiary structure for an active site?

Why is it important to study secondary and tertiary structure?

How important is it to know structure and what does structure 
tell us about function?

Can you predict the tertiary structure from primary or secondary structure.

Can you predict the quaternary structure from primary, secondary or tertiary 
Structure?

Why are some protein folds seen over and over again in nature – and used
for different functions?


