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Thiopeptides, a class of natural product peptides, commonly have characteristic backbone 
heterocycles such as azoles and ring-closing pyridine moiety. Because of their enhanced 
hydrophobicity compared to backbone amides, thiopeptides often show cell membrane 
permeability and inhibit intracellular targets. Therefore, thiopeptides have been utilized as 
promising candidates for drug discovery. However, the sources of bioactive thiopeptides have 
been limited to native natural products and their derivatives, and thus the development of 
thiopeptide drugs with the desired activity has required extensive screening and serendipity. 
Towards the on-demand design of de novo thiopeptides inhibiting proteins of interest, we aim 
to establish a system for the development of designer thiopeptides with artificial loop sequences 
targeting a specific protein. 

Our group has previously reconstituted the biosynthetic pathway of a thiopeptide lactazole 
in vitro and demonstrated the production of various thiopeptide analogs containing artificial 
sequence compositions2). In this study, several artificial thiopeptide precursors, in which β-
galactosidase- or SIRT2-binding sequences characterized by in vitro selection inhibitory cyclic 
peptides3) are grafted into the loop region, were designed. One-pot expression and 
posttranslational modification of these chimeric precursors in the in vitro biosynthetic system 
led to the objective designer of thiopeptides. The resulting thiopeptides retained the designed 
inhibitory activity against the targets. This result opens a way to develop de novo thiopeptides 
with the desired bioactivity. 
Keywords: Peptidic natural products; Peptide drugs; Posttranslational modification 

  
1) The transcription factor FOXM1 is a cellular target of the natural product thiostrepton. Hegde, N., 
Sanders, D., Rodriguez, R. et al. Nat. Chem. 2011, 3, 725–731. 
2) Minimal lactazole scaffold for in vitro thiopeptide bioengineering, Alexander A. Vinogradov, et al. 
Nat. Commun. 2020, 11, 2272. 
3) Discovery of Macrocyclic Peptides Armed with a Mechanism-Based Warhead: Isoform-Selective 
Inhibition of Human Deacetylase SIRT2, J. Morimoto et al. Angew. Chem. Int. Ed. 2012, 51, 14. 

G202-4am-03 The 102nd CSJ Annual Meeting

© The Chemical Society of Japan - G202-4am-03 -


