




Generation of polymers with 
unlimited diversity, but not 
template-directed

Chemistry-based Synthesis

Unites the diversity of chemistry and the precision of biology to create: 
• sequence-defined polymers
• chemically diverse
• tunable

Pearl Bio Synthesis

Precise, template-directed 
protein production, but 
limited to 20 amino acids

Biology-based Synthesis









Orthogonal, Tethered Ribosomes

Cell-free Synthesis
Produce biomaterials with 
multi-site SAA and synthetic 
monomer incorporations at 
high yields
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Engineer the ribosome 
catalytic site to drive 
polymerization of synthetic 
monomers

Encode multiple synthetic amino 
acids (SAAs) and synthetic 
monomers for biomaterial 
production

High-yield Biomaterials Synthesis
Use multiplex engineering 
to maximize purity and 
yield of biomaterials with 
multiple SAAs and synthetic 
monomers
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