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Protein Interface Design - Concepts
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• optimize an interaction

• alter specificity: 
   remodel a hydrogen bonding network 
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• reengineer protein interaction 
specificity

• flexible backbone design to predict 
tolerated sequences & libraries
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Computational Second Site Suppressor strategy to 
REDESIGN PROTEIN INTERACTION
SPECIFICITY
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• computationally screen for 
destabilizing mutations in partner A
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Computational Second Site Suppressor Strategy
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Design of new GTPase/GEF pairs

(predicted) 
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In vitro activity of a designed GTPase/GEF pair

Uncatalyzed 
(black) 

and GEF catalyzed 
(colours) 

dissociation of 
mantGDP 

monitored by 
fluorescence
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• reengineer protein interaction 
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• flexible backbone design to predict 
tolerated sequences & libraries

OUTLINE

XX

Elisabeth Humphris & Colin Smith



• proteins can undergo conformational changes in 
response to mutation or binding their partners

- what are good models to capture conformational 
variability?   

- how do we test these?



Modeling backbone flexibility at high resolution

motivated by a paper by the Richardson lab/Ian Davis:
“backrub” motion as a common type of local plasticity in the 
backbone (Davis et al., Structure 2006)



Backrub simulation in 
ROSETTA

• coupled backbone/
rotamer motions

Colin Smith



Modeling backbone flexibility at high resolution

Colin Smith

generalized backrub (i,i+2 up to i,i+11) as ROSETTA 
Monte-Carlo move
(also for loop modeling)

 



selection from comprehensive libraries 
for sets of 5-6 residues each
- for folding
- for receptor binding 

major results:
-  many substitutions tolerated
-  patterns could not have been predicted from alignments



Predicting sets of tolerated sequences
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HGH phage display results (Pal et al., J. Biol. Chem. 2006)



Ensemble of 170 backrub-generated structure
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How well would computational 
predictions do for designing a  

library?



Pick 5 most frequent predicted amino acid 
types from each profile
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Conclusions

 Reengineering sets of interactions
  - GTPase/GEF pairs

Backrub model for sampling local 
flexibility

Prediction of tolerated protein 
sequences using ensembles

  - sequence plasticity & libraries
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