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Abstract
The mRNA display library provides a strategy to make up to 1013 unique peptides
that fuse with their own genes via a covalent link. In this thesis, several strategies to
prepare mRNA display libraries containing unnatural side chains are described. Chapter
1 is a short introduction and application of mRNA-display technology.

Chapter 2

describes a chemical derivatization strategy to append an unnatural side chain to libraries.
Chapter 3 introduces the incorporation of unnatural amino acids via non-sense codon
suppression. Chapter 4 focuses on the catalytic selection with mRNA display libraries.
These libraries should facilitate the discovery of novel ligands with functionalities
beyond those provided by the 20 naturally occurring amino acids.

v

Table of Contents

Page
Acknowledgments

ii

Abstract

iv

Table of Contents

v

Chapter 1. mRNA display library – a novel combinatorial peptide library

1

1.1

Introduction

2

1.2

Conclusion

17

1.3

References

18

Chapter 2. A novel strategy for in vitro selection of peptide-drug conjugates

23

2.1

Introduction

24

2.2

Results and discussion

36

2.3

Conclusion

44

2.4

Materials and methods

45

2.5

References

56

Chapter 3.

Incorporation of unnatural amino acid into mRNA display
libraries by amber codon suppression

62

3.1

Introduction

63

3.2

Results and discussion

68

3.3

Conclusion

74

3.4

Materials and methods

74

vi
3.5

References

Chapter 4. Catalytic selection of β-lactamase with mRNA display library

82
86

4.1

Introduction

87

4.2

Results and discussion

96

4.3

Materials and methods

97

4.4

References

105

