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Goals

e Help turn engineering biology infto a mature,
quantitative engineering discipline

e Create an engineering workflow for precision, made-
to-specification biomolecules for use in larger
engineering projects

e Replace and/or supplement directed evolution with
something better

e Create a synthetic biology design-build-test-learn
framework that can scale to millions of designs
simultaneously

What do we want to engineer?
e Living Measurement Systems: cells engineered to
sense their environment, make decisions, and respond

Approach
1. Create barcoded libraries of

mutated variants of sensor proteins 2. Transform sensor libraries

Results: Two Routes to Precision Engineering

Quantitatively measure
phenotype (dose-
response) and matching
genotype for every
variant in large library
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2. Forward Engineering: Learn design rules

from large-scale data (ML,
models); predict new DNA

biophysical
sequences

High-accuracy, interpretable ML model
of genotype-phenotype landscape
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We have postdoctoral positions available and are also seeking collaborators interested in applying this
measurement approach to other protein engineering projects; contact: david.ross@nist.gov




