Lecture 1/24/11 Domains

I. Alpha domains – often undergo autonomous folding

A. contain only helices.

B. the two most common folds: 4-helix bundle (antiparallel helices), globin fold

C. 4-helix bundle – 1, 2, or four chains

1. one chain example

a) 1 chain - myohemerythrin binds O2; (2MHR) note supercoiling

b) show iron coordination and oxygen binding, involves histidines, aspartate, and glutamate

c) found in sipunculids (marine worms) 
2. two chain example – rop protein

3. four chain example – lac repressor

II. antiparallel beta structures 

A. (4GCR, gamma-crystallin forms lens of eye)

1. most diverse group of functions

2. contains 4-18 strands, mostly barrels or sandwiches

3. since helices are not present, pattern of hydrophobicity is NP instead of NN.

4. simplest motif is sandwich, 8 strands – in gamma crystallin, there are two domains interacting via one sheet from each sandwich.

5. dominant motif is the Greek key (review figure 2.21 from Branden & Tooze)

B. Porins
1. allow polar solutes to pass through membranes
2. exist as trimers – not clear why
3. often have selectivity filters
III. alpha-beta structures

A. made up of beta-alpha-beta motifs – amphipathic helices with hydrophobic sheets

B. 3 main classes - closed barrel, open sheet, horseshoe fold

C. many enzymes including glycolytic and other metabolic

D. active sites are in loops

E. barrels

1. always have 8 strands, TIM (1YPI), we looked at beta-alpha-beta motif in this structure.

2. active site is in the loops connecting the strands (8RUC, ribulose bisphosphate carboxylase), note that this is a two-domain protein in which second domain contains single-layer sheet made up of unusual greek key motif.

3. structural stability is separated from function

4. one can imagine swapping loops in order to swap functions (evolutionarily relevant)

5. note that active site is partially buried in funnel
F. open sheets (1ARM; carboxypeptidase)

1. number of strands is 4-10

2. active sites are still in loops

3. given geometry, active sites are more crevice-like and thus are more buried!
