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How do proteins bind to each other?How do proteins bind to each other?

ligand

receptor

binding interface



How do binding proteins. . .?How do binding proteins. . .?

- specifically recognize
- minimize kinetic costs
- maintain stability
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SolutionSolution
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- solvent-accessible surface area

∆SASAα = SASAα - SASAαβ

- unbound vs. complex (bound) conformation
- native-like ~ bound-like
- native-like intermediate
- low affinity vs. high affinity
- “lock-and-key” (rigid) vs. “induced fit” (flexible)
- rotamer conformations
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specific recognition specific stability
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- Identified anchor residues in protein-
protein complexes (interface core)

- Compared MD-simulated 
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Identifying (defining) anchorsIdentifying (defining) anchors

- fully buried after binding
- largest ∆SASA value
- generally on ligand surface
- mostly polar or charged 

group: Arg, Lys etc.
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binding free energy
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- Receptors (large) are surface rep.
- Protein (ligand) side chains are cartoon rep. 
- Anchors are in stick form

blue = complex crystal structure
red = unbound crystal structure
green = most common simulation conformation
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- single anchor residue (ΔSASA > 
100 Å2) 
- bound-unbound structural change
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- native structure 
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Å2)
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LatchesLatches
- lock complex after encounter complex formation
- “relatively free to adjust”
- 30-60% buried
- on either molecule
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- bumpy interface
- specificity and recognition by anchors
- large ΔSASA = few secondary anchors
- high affinity (stability) by latch side chains 
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