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Unnatural Amino Acids

[New UAAs and Application Towards Biological Problems]



The Genetic Code
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Serine (Ser, S)
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Methionine (Met, M)
MW: 131.19
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Aspartic Acid (Asp, D)
MW: 115.09, pK 5= 3.9

NH 5+

H,N” ~COOH

Lysine {Lys, K)
MW: 128.17, pK 3= 10.79
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Cysteine (Cys, C)
MW: 103.15, pK 5 = 8.35
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Proline (Pro, P}
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Glutamic Acid (Glu, E)
MW: 129.12, pK 5 = 4.07
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Arginine (Arg, R)
MW: 156.19, pK 4 = 12.48
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aaRS/tRNA Pairs for Amber Supression

Canonical amino acid Unnatural amino acid

Orthogonal
(aaRS) Orthogonal TP tRNA
“synthetase synthetase
AMP+ PPi AMP+ PPi 0

Anticodon l E,,E ‘

mRNA

uecodon| “TAG”

Ribosome

“Amber Suppression”

Protein




Photoregulated Protein Function
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Protein Immobilization
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Glaser Hay Reactions
[Developing New Methodologies]



Development of Small Molecule Libraries

Synthetic Issues Lack of chemoselectivity
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Development of Small Molecule Libraries

Polyyne Cores as Therapeutics
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Dehydromatricaria ester

1826, Artemisia
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Monitporyne A

Cytotoxic to solid tumor cell lines
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Translation to Biological Systems

Using UAAs as for a bioorthogonal reaction
A)
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Chemically Programmed Protein Function
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The Lab

e Current Students
e Graduate Student : John Halonski
e Seniors: Zack Nimmo, Ryan Kelley,
Melanie Becher, Somya Sankar
eJuniors: Chris Travis, Anna Martin,
Brent Russell, Srijan Bhasin
eSophomores: Becca Deitch

e Interested in taking:
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