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Introduction Constructs

Contamination of aquatic and terrestrial environments with crude oils and industrial chemicals

is a problem worldwide. Crude oil is composed of polycyclic aromatic hydrocarbons (PAHs), compounds ReSY phnF  WRBSY phnE  WRBSY phnC  WRBSY phnD ResY fing IRBSY dbfat SIRBSY dbfa2 Fluorene
that are difficult to degrade and environmentally harmful. It is crucial to find a timely and cost-effective
procedure that is commercially viable to catabolize some of the most prevalent, toxic PAHs - fluorene 2 e = s & e Phonanthrone ReY fine  WReY finD1 WResY ORF16 WRBSY  finC

and phenanthrene-- to innocuous compounds, such as salicylate and phthalate, which are catabolized in
bacterial metabolic cycles.

We have designed a novel methodology for the degradation of multiple PAHs by aggregation
into E. coli of the most important catabolic genes from multiple catabolic pathways upstream of common
innocuous intermediates. This methodology allows broad spectrum transformation of PAHs within an oil
environment into safer residues. We have conducted a series of biotransformation experiments to
measure the efficacy of the newly engineered strains containing phenanthrene and fluorene degradation
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synthetic pathway, demonstrating the bacteria's ability to harness the PAHs as a carbon source and Research Summary Fluorene and Phenanthrene Mining
ultimately degrade the .compounds. . c : T _ 1. Microorganisms identified through genomic search Each PAH degradation sequence was split into two parts and
These bacteria have commercial applications and can be incorporated in oil spill remediation 2. Operons were designed as synthetic genes. then combined to make a polycistronic sequence. We used
and bioreactor use, achieving detoxification through combinatorial genetic bioremediation. 3. Catabolic pathways were cloned into a RK2 plasmid. RBSs between the open reading frames of the pathway.
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Inducible and Constitutive Promoter Preparation

« High-strength constitutive promoters are deemed the most effective - as seen by
the higher growth rates in bacteria under CCA-48 and CCA-57 in phenanthrene

lactose Minimal Medium + Fluorene (0.1mg/mL/DMSO) Minimal Medium + Fluorene (0.1mg/mL/Methanol)
and fluorene.
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« Pathways have a significant impact on bacteria survival/growth rate through use as
a carbon source. They limit toxicity within the environment. The middle-strength
constitutive promoter creates the least toxic environment.

* Higher temperatures demonstrate better degradation rates of PAHs and growth
rates of bacteria. Therefore, wastewater should be heated before treatment.

« PAHs are used effectively as a carbon source by our synthetic bacteria, signifying
the completion of the pathway to pyruvate.
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almost as effectively as a simple sugar like glucose, signifying high output rate and
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