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By solving complex metabolic engineering challenges, Biosyntia, 
a Copenhagen-based biotech company, delivers biological 

manufacturing of ingredients and high value chemicals. In this 
talk, co-founder and CSO, Hans Genee, explains how the company 
with co-workers deploy synthetic selection systems to enable high-
throughput mining and functional validation of biological functions. 
We present a synthetic selection system for thiamine, a vitamin of 
crucial interest for industrial biotechnology and human health. 
Using this system we mined soil and gut metagenomes for thiamine 
transporters and identified several members of a novel transporter 
class. Additionally, to probe the sequence-function landscape of 
the complex and tightly regulated thiamine biosynthesis pathway 
of Escherichia coli, and to speed up the engineering of optimized 
strains, we applied the synthetic selection to interrogate 16,384 

refactored pathway variants that sample the synthetic design space. 
This approach enabled rapid identification of new and non-intuitive 
pathway configurations leading to high thiamine production 
levels. Combined, our results demonstrate how synthetic biology 
approaches can effectively be deployed to functionally mine 
metagenomes and elucidate sequence-function relationships 
of complex transport and biosynthesis systems in bacteria
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