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Å Efforts to expand the genetic 

alphabet by unnatural base pair 

design and polymerase evolution 

Chemical Biology and Biophysics  

Å Novel evolution-inspired 

approaches to antibiotic 

discovery 

Å Biophysical characterization 

of how protein dynamics are 

evolved for biological 

function 







Expansion of the Genetic Alphabet/Code  
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Seminal work of Steve Benner (FAME) Peter Schultz (TSRI) 



Predominantly Hydrophobic Nucleotides  

(sugar & phosphate not shown)  
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Assays: Thermostability and Kinetics  
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Structure of a First Generation  

Hydrophobic UBP  

With D.Wemmer (UC Berkeley) and P. Schultz (TSRI) 



Second Generation Hydrophobic Nucleotides  
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SAR Issue 

X 

dYTP insertion 

dNTP (extension dY:dX)  

X 
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      Efficient extension: Primer terminus dYïminor groove hydrogen-bond acceptor 

   Template dXïminor groove hydrophobic group 

Efficient dYTP Insertion:  dYTPïminor groove hydrophobic group 

   template  dXïminor groove hydrophobic group 
 

 



Two Screens of 3600 Candidate UBPs  

Extension Screen 

Full Length Screen 
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A Family of UBPs that are Efficiently  

Replicated and Transcribed in Vitro  
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Sequencing Analysis of Replication Fidelity  



Calibration Curve for  

d5SICS-dNaM  Replication  

 

 

10 % natural  
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