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On the surface, typical academic career

Tenured (2009) Tenured (2015) Tenured (2022)
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e Surface, typlcal academic career

Outdated methodology Change of field
Unfashionable field High-risk high-gain project Learn by doing
2/3 publications Too far from the field community Y
Back-stabbed by “collaborators™ | 25 e ST
I
BA/Msci PhD Post-doc Pl (UCL) Pl (KUL)
1997-2001 2001-2006 2006-2013 2013-2018 2018 - present
‘ Child #2 (2014)
Child #1 (2011)
Nearly walked away from science Nearly walked away from academia
First in the family to go above BA

Nearly walked away from science
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Starting point — Developing Synthetic Genetic Materials
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Challenges for XNA engineering

 Difference in XNA duplex structure

 Difference in major and minor grooves
» Helix width

» Few platforms for XNA nucleic acid -
T. kodakariensis

processing enzyme engineering PDB: 50MF T4 bacteriophage

_ . . . PDB: 6TD1
 Mutational data in nucleic acid

processing enzymes only available
for DNA polymerases

DNA
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High-throughput directed evolution

« Reminiscent of Darwinian evolution
* Cycles of diversification and purifying Parasites

selection ‘
Background Function

_ Desired function
Bulk Library and successful recovery

“Evolution is cleverer than you are.”
Leslie Orgel
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_ Recovery of
False negatives
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Synthetic Biology through Directed Evolution

Improved DNA assembly Benchmarked Novellanais Network
Improved Library Design methods strategi;’s e
Better quality libraries Optimised selection SRS Detailed biophysical
Bespoke sequence variation in silico evolution Machine Learr); e . . characterization
A Standardization of methodologies S e Iriven
Biological insigy.x —— Qe

Darwin Assembly

- Directed evolution as a tool for deciphering biology
New plasmids

InDel Assembly Vielod
elodia
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The POSSIBL consortium
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POSSIBL tackles the “Grand Challenges” of Synthetic Microbiology

o Model microorganisms Non-model microorganisms
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0 yeasts
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ﬁ Sandbox Biomedical Industrial Biotechnology
< Exploratory production applications applications

# Universal genetic circuits x &% Highly specific & tailored genetic

circuits
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