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Improving Human and Environmental Health by Engineering Microbial Communities

Inducible Directed Evolution (IDE) Group Overview Engineering The Sink Microbiome

Goal: Use an inducible genome- @ '“"“""‘l"y‘ C@ ‘> The Crook Lab Ieverages metabolic engineering and Goal: Developing engineering tools

wide mutagenesis-based approach synthetic biology tools to develop microorganisms for sink and plumbing-associated
to create random mutations in the microbes

genome and screen variants with |77 to meet industrial needs, including producing
increased plasmid copy number. 5 biotherapeutics in situ, advancing plant sciences,

and degrading oceanic microplastics.
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Precision Probiotics Engineering Plant Root Colonization Bio-Upcycling of Microplastics
Goal: Build platform for in situ treatment of gut diseases through

Goal: Construct a marine bacteria for degrading microplastic, metabolizing
Saccharomyces boulardii probiotic delivery of designer biotherapeutics.

plastic monomers, and converting monomers into value-added products in situ.

Plasmidic Expression Combinatorial BB oo

Characterization Pathway Assembly e, ye Pesicres seaiaes Bloplasto o7

// ]
/ D:E: for microplastics \‘\ / ‘) /'/ fatty acids
M O*:r*'/ =l Barge : /
_— Natural or engineered ~
=

j P plastic degraders e ’}

in situ Biomolecule Dense floating \( gi‘zglgi:\?rization
Sb Production Identification of Genes Affecting Tuneable Protein Production of Plant scum

Microbiome Colonization Microbiome

Active micro-

Genome Editing Colonization Profile > .A 'A e il | . Bl RS .
- ’ £ , Yt = g - LC analytics for
/ \ | . T ¥ 'Y b microplastics

|

Bio-oil and
Optimized S boulardii—— Therapeutic Peptide Discovery ——|  Gastrointestinal biopolymer

Secretion Strain Platform

Relative abundance
of Ppu (%)
Strength of Gene
Expression

ﬂ Al control Sensing Circular re-use

COhtamlnated Cleaned-up
‘water water

| , ~  g— Wi Goal: Engineer plant root colonization and tool kit 4 t )
Alexandra Genan Jose Amanda Aryan Carly Will for plant microbiome and identify metagenomic | Tianyu Li, Stefano Menegatti, Nathan Crook Breakdown of
Imre Wang Escarce Taylor Razdan Catella Parker factors that enhance plant root colonization. _— - polyethylene therepthalate microplastics under saltwater conditions

John Van using engineered Vibrio natriegens. AIChEJ. 2023 L~
Durmusoglu, Catella, Purnell, et al. Curr. Opin. Physiol. 2021 Schaik Cheadle Tianyu Li

Durmusoglu, Al'Abri, Li Z., et al. Microbial Cell Factories. 2023




