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i U CTCATGAT G,
: ,.ATCAAAGAAGTAACCTTCGL TR
= GTTCAGCTTGTTGGTGATGATATCTCCC °
- AAATCTGGCTGCCAGTCATGAAAGCGAGCGGCG:
-~ GAATGAGTTGATCGATAGTTGTGATTACTCCTGCGAA-
- _GCCGATGACCGTTGCGAAGGTGCAGATCCGCAAACACCAG: -

- I'TGCCGTACAGATGACCAGGGTGTCGATAAAAATGCCAATCATC
CGATATTCATTACGCAAATTACCAGGCTGGTCAGTACCCAGATTAT
“TCCAGCGCATCCCCAGCCCGCGCGCCATATACCATGCCGGTCCGCCACL
STGGCTGTGGATGAATGCTATTTTTAAGACTTTTGCCAAACTGGCGGATC
- 'TCTGCGTAGCATACATGAGGTTTTGTATAAAAATGGCGGGCGATATCAAC:
. AGCTGTATCAACCGCAGGATGCCACAACCAACCCTTCTCTCATTCTTAACGC
- AGCAAAACGCCTGATCAAACTCTACAACGATGCTGGTATTAGCAACGATCGT
- .GCAGAAGATCCGGGCGTGGTTTCTGTATCTGAAATCTACCAGTACTACAAAG
- "AGCACAACCAGGATCCAATGGCAGTAGATAAACTGGCGGAAGGTATCCGTAA
CGCATCCAGCGGCGTTTATCAGGATAAAGGCATCCCTGCGCTGGAAGAATGEG
GAACAGATGCGCCAGATCAGCCTGCATTTTGTACCAACTGCGATCCTTTCGC
AGAGTGCAAGACGCGACGTTAGCGAATAAAAAAATCCCCCCGAGCGGGGGG)
- GAACGCGTGCGCCTTTCAGCGTGCCGAAGAACATAAACAGCGTAAATACE
2 ATACCGTCCAGAGCGAAATAACCCACGTTGTGCAGGTTAAGCAGAATG
- "AGACCTGAGTGGCGCTAACCATCCGGCGCAGGCAGGCGATTTGCAG"
"AGCTCTTCCAGCTCATTCACCCTGGCATCGACCGCGTGCAGAAA!

U CTGCCAGTTGCGGCGATGTTGCTCGGGATGCCCTTCCATCGA
S TTCACCGTATGACCCGAAAAGGTGATTTTTGAGACGCAG! -
- ATTGCAATGGCGCCGAGGAGTTTATGGTCGTTTGCS
S MTACGTCTTGTCCTGCCATATCGCGAAATTT:
LI PAGCGATTATGGATGGCACCACTCOT -
ST AGTTAAAGGCCAGA




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

5 - GCGTARGCATGCGE3
3 - CGCATGGTACGES
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Structure of a First Generation
Hydrophobic UBP

dPICS:dPICS

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




Second Generation Hydrophobic Nucleotides
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SAR Issue
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r dYTP insertion

X
Efficient dYTP Insertion:  dYTPT minor groove hydrophobic group
template dXi minor groove hydrophobic group

v rdNTP (extension dY:dX)

X

Efficient extension: Primer terminus dYT minor groove hydrogen-bond acceptor
Template dXi minor groove hydrophobic group




Two Screens of 3600 Candidate UBPs

Extension Screen
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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
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Calibration Curve for

d5SICS-dNaM Replication




