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Molecular and Cellular Biology

4. Proteins: Structure and Function

Prof. Dr. Klaus Heese

Structure defines Function

interference with proteins 
via the knowledge of their 
3D structure

Amino acids

Peptides

Proteins 
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Helix Sheet

Protein conformation (3D structure) change induces 
protein function change

http://www.youtube.com/watch?v=YAva4g3Pk6k

http://www.youtube.com/watch?v=4TGDPotbJV4

http://www.youtube.com/watch?v=CNWaMEW9QZ8&feature=w
atch_response

Moving vesicle

http://www.youtube.com/watch?v=y-uuk4Pr2i8

http://www.youtube.com/watch?v=B_zD3NxSsD8&feature=fvwp

Kinesin Walking (by Atomic Force Microscopy)

http://www.se.kanazawa-
u.ac.jp/bioafm_center/movies/Walking_myosinV-2.gif

protein action

--

on/off

http://www.youtube.com/watch?v=YAva4g3Pk6k
http://www.youtube.com/watch?v=4TGDPotbJV4
http://www.youtube.com/watch?v=CNWaMEW9QZ8&feature=watch_response
http://www.se.kanazawa-u.ac.jp/bioafm_center/movies/Walking_myosinV-2.gif
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e.g.: Ras e.g.: CaCamkII
(calcium/calmodulin-dependent protein kinase )

Protein Folding & Diseases

Prion:
The transmissible agent 
that is responsible for 
prion diseases, which, 
according to the 
�protein-only�
hypothesis, lacks an 
agent-specific nucleic 
acid genome and is 
composed principally or 
entirely of a 
conformational isomer 
of cellular prion protein. 
A term that was 
originally coined by 
Prusiner from 
�proteinaceous 
infectious particle�.
Highly expressed in 
brain, in neurons and 
glia cells, probably anti-
oxidative stress 
function, cell adhesion, 
stem cell character.
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(protein-misfolding cyclic amplification) 
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OVERVIEW  OF  NEURODEGENERATION

PD AD Other

Synuclein? Amyloid?
Tau? ??

Cell Death

HD

Excito-
toxicity?

MS

Immune 
Response?

Protein

Aggregation ? Intervention?

The unfolded protein response (UPR), ubiquitin proteasome system (UPS) 
activation and its correlation with autophagy system

Impairment of the degradation of insoluble proteins (that affect proper cellular functions) leads to 
NDs such as PD
CHIP: C terminal of molecular chaperone interaction protein; MEF2D: myocyte enhancer factor 2D; CMA: chaperone-
mediated autophage
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The Dynamic 
Susceptibility 

Model


