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UnnaturalAminoAcids

[INew UAAsnd ApplicationTowardsBiological Problems]



The Genetic Code

Small

H, H
X

HzM COQCH

Glycine (Gly, G}
MW: 57.05

Hydrophobic

HsN" ~COOH

Valine (Val, V)
MW: 99.14

Aromatic

HaN" ~COOH

Phenylalanine (Fhe, F)
MW: 147.18

Amide
o}

ﬁLNHQ

H,N" ~COOH

Asparagine (Asn, N)
MW: 114,11

HaN

Alanine (Ala, A)
MW: 71.09

HaN

Leucine (Leu, L)
MW: 113.16

HoN

Tyrosine (Tyr, Y)

HoN

Glutamine (Gln, Q)
MW: 128.14

OH
/[ \

Nucleophilic
OH

L

HzN" ~COOH

Serine (Ser, S)
MW: 87.08, pK 4 ~ 16

HyN” ~COOH

Isoleucine (lle, I)
MW: 113.16

H,N“ ~COOH

Tryptophan (Trp, W)
MW: 186.21

Basic

HN "

NH*

—

H,N” ~COOH

Histidine (His, H)

MW: 137.14, pK ;= 6.04

X
HoN” ~COOH

Threonine (Thr, T)
MW: 10111, pK4 ~ 16

s
S
HzN COOH
Methionine (Met, M)
MW: 131.19
Acidic
0]
OH
HsN COOH

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

SH

L

HaN~ ~COOH

Cysteine (Cys, C)
MW: 103.15, pK 5 = 8.35

A

H

Proline (Pro, P}
MW: g7.12

COOH

HsN~ ~COOH

Glutamic Acid (Glu, E)
MW: 129.12, pK 5 = 4.07

\f

NH

HaN.__NH*

H,N~ ~COOH

Arginine (Arg, R)
MW: 156.19, pK 4 = 12.48

First Letter

Second Letter
T c A G
T TCT TAT TaT ﬂ
TTC}Phe TCC (g, TAC}W’ TGC}WS c
TTA}Leu TCA TAA Stop || TGA stop [|A
TG TCG TAG Stop || TGG T [|G
CTT ccT CAT1s Il CGT T
crc {, o ll CCC oo CAC} S | cac arg ||C
CTA CCA CAA} ain Il coA A
cTG cca CAG CGG G
ATT ACT AAT AGT T
ATC}ue ACE | aac) A || acclser flc
ATA ACA AAA} Eva AGA} arg 12
ATG Met || AcG AAG AGG G
GTT GCT GAT} | | g T
GTC Lo Il acc \ . Il GAC Pl cac ay |IC
GTA GCA GAA} clu |l cea A
GTG GC GAG GGG G
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aaRS/tRNA Pairs for Amber Supression

Canonical amino acid Unnatural amino acid

Orthogonal
(aaRS) Orthogonal TP tRNA
synthetase synthetase
AP 28 Anticodon AEE FH Anticodon| -7

mRNA

uecodon| TAG

Ribosome

Amber Suppression

Protein




PhotoregulatedProteinFunction
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Proteinlmmobilization
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Glaser Hayreactions
[DevelopingNew Methodologie$



Developmenif SmallMoleculeLibraries

Synthetlc Issues Lack of chemoselectivity
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Developmenbf SmallMoleculeLibraries

PolyyneCores as Therapeutics
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Dehydromatricaria ester Circutoxin
1826, Artemisia Convulsions, respiratory paralysis
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Monitporyne A Agrocybin
Cytotoxic to solid tumor cell lines Anti-fungal
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Anti-histamine

Anti-parasite Inhibit NO formation



Translationto Biological Systems

Using UAAs as for a bioorthogonal reaction
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ChemicallyProgrammedProteinFunction
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The Lab

wCurrent Students
wGraduate Student : Johralonski
wSeniorsZackNimmo, Ryan Kelley,
MelanieBecher SomyaSankar
wJuniors: Chris Travis, Anna Martin,
Brent RussellSrijanBhasin
wSophomoresBeccaDeitch
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