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Chapter 3 . .
P Cellular Functions of Proteins
Proteins Catalysts, signal receptors, switches,
motors, pumps & more
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* Domains crucial to function are usually * Common types of binding
conserved during evolution — Extended loops
— Comparison of related proteins highlight potential — Coiled-coil
binding sites
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¢ Antibodies (immunoglobulin's)
— Mark foreign molecules for destruction
* Antigen
— Target recognized by antibodies :
— Billions \

¢ Antibody diversity

sites (loops of protruding polypeptide)

— Change length & sequence of antigen- bmdlng
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* Important general concept
E+S>ES>EP>E+P
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¢ Coenzymes
— Small organic molecules * ™

— Often obtained from vitamins
Table 3-2 Many Vitamins Provide Critical Coenzymes for Human Cells

* Small molecules often form transient covalent
bonds during reaction g

* Intermediates
— Unstable
— Readily diffuse out of cell

* Tunnels connect active sites to allow rapld
processing of intermediates

* Reaction rate faster than rate of decay
— ATP use
¢ 1-2 min turn over
* 107 per second
¢ 1gram per min
* Optimized enzymes
— Diffusion-limited
Multienzyme complexes
— Products directly passed to next enzyme

* Compartmentalization

» Affect of phosphorylation
— Conformational change
— Phosphate group becomes part of binding site
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class as well as the assigned pages from the
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* Phosphorlyation
— Terminal phosphate from ATP
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— To hydroxyl group in side chain .
« Serine, threonine, tyrosine “'Mni\ PROTEIN f‘
KINASE
* Protein kinase (#% T

— Moves phosphate from ATP to proteln\L CSATA \\5/

"PHOSPHATASE
* Protein phosphatase \7/

— Removes phosphate from protein S
* Dephosphorylation
* Kinases and phosphatases can be general or very
specific

Movement L -i;_
— Muscle contraction = g

— Crawling I
— Swimming A' 2

— Chromosomes X _L--
— Organelles j- 'h
— Enzymes s y

Conformational changes driven by ATP
hydrolysis

* Central cell processes
— DNA replication

— Protein synthesis
— Vesicle budding
— Transmembrane signaling
* Linked sets of >10 proteins
— Driven by ATP (or GTP) hydrolysis

* Proteomics

— Large scale analysis of proteins
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