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• Design and implementation of over 100 hybrid promoters which 

activate gene expression distinctly in both growth and stationary 

phase
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BACKGROUND

BUILDING A HYBRID PROMOTER LIBRARY

CLUSTERING PHENOTYPE PROFILES ALGORITHM FOR PARAMETER FITTING

NEXT STEPS

Primary Motivation:

Expand toolbox for genetic 
engineering 

Degrade 
PET

Downstream Applications:

Optimize pathways to…

Produce 
Hydrazine

What is K-means?

Experimental Design

Design Concept for Promoter Library

K-means Phenotype Clustering

MODELING HYBRID PROMOTER BEHAVIOR

Parameter varying Toggle Switch Models

• 𝑚, 𝑝 ≥ 0 mRNA and protein concentration

• 𝛼 ≥ 0 effective rates of synthesis

• 𝛽 ≥ 0 decay rates

Model Fitting from Data / System Identification

Fitting with SciPy Optimization

Genotype Clustering and Geno-Pheno Comparison
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Thus, we have achieved a fully 

parametrized hybrid promoter library with 

~450 distinct sequences and 

over 100 phenotypes (clustered groups).
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Fig: We cluster the phenotypes using k-means to draw similarities between 

gene expression profiles. Similar clusters are labeled and color-coded.
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