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Why design peptides and protelns’P
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1. How we design peptide assemblies

ACS Synth Biol 1, 240-250 (2012)
J Am Chem Soc 135, 5161-5166 (2013)

Science 346, 485-488 (2014)



How we design peptide assemblies

1. Rationally 2. Computationally
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Functions we've added to aHBs

.. catalysis ... iInducible structural switches

Nature Chem N 1530 (2021)
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Nature Chemistry 13, 643-50 (2021) Nature Commun 14, ARTN 383 (2023)
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2. Peptidic molecular flasks

Rokas Petrenas
unpublished work



Organic dyes bind peptide barrels
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... & displaced by interesting moles.
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* Redacted slides from here as this was all
unpublished work. Sorry.
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Potential for sequence diversity and utility

Chem Sci 13, 11330-40 (2022)
& some unpublished work



Rationally seeded computational design
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-> single-chain anti-parallel 6HB

SAXS model X-ray crystal structure

crystal structure
for sc-apCC-6
1.7A
Rg=21.7A; x2=1.3 Ruor= 0.24, Rpee = 0.30

University of Katherine Albanese

BRISTOL 5 constructs — 4 expressed — 2 diffracted i



-> single-chain parallel 7+6HB

SAXS model X-ray crystal structure
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crystal structure
for sc-pCC-7
2.3A
Rg=23.9A;x2=2.1 Ruork = 0.19, R =0.24

University of Rokas Petrenas
BRISTOL 100 models — 4 constructs — 1 structure




Single-chain de novo proteins so far...

80% success

<5 constructs each

sc-CC-7
8QAI

Katherine Albanese, Rokas Petrenas, & Bram Mylemans



Summary
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. Nature Chem Biol 2011;
ACS Synth Biol 2012 Science 2014; Nature Commun 2018

Potential for sequence diversity and utility

Unpublished Chem Sci 2022 & Unpublished

University of
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