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• Correct prediction of what amino acid types at 
an interface either allow or disallow binding will 
allow us to:

• Predict what members will interact in a family 
similarly interacting molecules

• Engineer new partners and/or trigger structural 
events that change specificity

• Use PDZ domains as a model system for method 
development and structural understanding
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Peptide beta-pairs with a 
strand on one side of the 

binding site

C-terminus coordinated 
by 3 H-bonds with 
backbone amides

Peptide also interacts with 
a helix on the other side 

of the binding site

Phage Display Data Sets:

• 54 Human PDZ Domains 
(16 X-ray & 2 NMR complexes in PDB)

• 28 C. elegans PDZ Domains (none in PDB)

• Erbin PDZ Domain Mutants:

• 91 Point Mutants

• 61 5-8 Residue Mutants (E-1 to E-61)

• 53 Enumerating a Mutational Pathway  WT...E-14
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Method/Scoring 
Function Notes

• Upweighted interface 
energies by a factor of 2

• Turned off environment 
dependent hydrogen bonding

• Penalized histidine by 1.2 score units

• NMR structures were proved just as 
effective as crystal structures (or more)
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PDZ Domain
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Future Directions/
Challenges

• Better backbone sampling/
constrained motions/relax

• Electrostatics:

• Intricate hydrogen bond networks radius 
of convergence, demand high resolution

• Surface salt bridges not weighted strongly 
enough in default score function
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8 Sites Were Selected to Add  
a Kinase Recognition Motif

!Mutant! WT Sequence! " Rosetta Score!pkaPS Score

!13 RXXSX! EKDPE! -5.4956! 0.960

!14 XRXSX! KDPEL! -1.5498! 1.313

!33 XXXSV! FRPDD! -0.4447! 1.094

!43 RRXSX! TRVQP! -0.1151! 1.762

!45 XRXSX! VQPEG! -3.1717! 1.079

!47 RRXSX! PEGPA! -0.7202! 2.059

!53 XRXSX! KLLQP! -0.5001! 1.372

!82 RRXSF! KTFQN! -0.5759! 1.151

Protein Kinase A Recognition Motif: !R R X S
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Predicted Structure of Position 44 Mutant

! WT:!44 PEGPA

!Mutant:!44 RRGSA
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