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Introduction: Few prokaryotes have been demonstrated to anaerobically oxidize polycyclic aromatic hydrocarbons (PAH)Polycyclic aromatic hydrocarbons (PAHs) are widely distributed in oil contaminated sediments and can persist in contaminated environments.. the only microbes with characterized genomes that can degrade PAH in anaerobic environments are Deltaproteobacterium NaphS2, the  enrichment culture N4 anThe Geobacter daltonii strain FRC-32 has the potential to couple oxidation of the PAH naphthalene with Fe(III)-reduction. Our objective is to find genes in G. daltonii that are homologous to those up-regulated during anaerobic naphthalene oxidation by the naphthalene-oxidizing sulfate-reducing Deltaproteobacterium strain NaphS2 and enrichment culture N47. Genes coding for 2-naphthoyl-coenzyme A reductase (ncr) and naphthyl-2-methyl succinate synthase (nms), which were previously found to be involved in naphthalene oxidation by sulfate reducers, have possible homologues in G. daltonii. Two copies of benzyl succinate synthase (bss), which are involved in anaerobic toluene oxidation and  and also putatively in naphthalene oxidation, are also found in G. daltonii. We hypothesize that these genes are involved in naphthalene oxidation in G. daltonii.   
. Of the three, Geobacter daltnii FRC-32 is currently the only bacterial isolate with a completely sequenced genome that can degrade PAH in anaerobic environments . Unlike the pathway for aerobic PAH degradation, the mechanisms for anaerobic degradation remain poorly understood. The goal of our research is to find and begin to characterize novel coding sequences of the FRC-32 genome that may play a role in anaerobic PAH degradation. We have currently identified a putative 2-napthoyl-coenzyme A reductase in the FRC-32 genome.
Methods: 
Whole genomes of PAH degrading bacteria were aligned using the Mauve multiple genome alignment tool. 
Protein sequences were clustered using the CD-HIT online suite.
Standalone BLAST+ v. 2.2.30+ and legacy BLAST v. 2.2.23 were used for creating local BLAST databases, aligning sequences, and clustering protein sequences. 
Genome browsing, secondary structure prediction, and structure analysis were conducted using the UGENE bioinformatics platform.
Perl and Python scripts were written as needed to build local databases and parse data files.Genes previously shown to be up-regulated in anaerobic PAH-oxidizing bacteria were aligned against local databases of G. daltonii, NaphS2, and N47 genomes with the NCBI standalone BLAST+ package v. 2.2.30+. Whole genome amino acid sequences were clustered using BLASTClust from the BLAST v. 2.2.23 package. The resulting FASTA and XML files were parsed using Perl and Python scripts as needed. Genome browsing and structure analysis of ncr and nms homologues was conducted using the UGENE bioinformatics platform. 

Results: The gene “Geob_3820” is a putative, ncrNCR-like gene of of FRC-32G. daltonii.  It has a 45% amino acid sequence similarity with the ncr NCR gene of N47 and contains a similar TIM_-phosphate binding domain. The closest homologue to nms in G. daltonii is a copy of bss with a 47% amino acid sequence similarity.  Analysis is underway on many other genes including “Geob_0140” and “Geob_0137” a phenol phosphate carboxylase and a putative aromatic acid decarboxylase, respectively. Both of these genes are possible homologues of genes that have been shown to be up-regulated in strain NaphS2 cultures grown on naphthalene.  The closest homologue to nms in G. daltonii is a copy of bss with a 47% amino acid sequence similarity. We hypothesize that this nms-like gene is involved in naphthalene oxidation in G. daltonii.   
Conclusion: Polycyclic aromatic hydrocarbons are widely distributed in petroleum-contaminated sediments and can persist for decades. Gene networks involved in anaerobic PAH degradation remain poorly understood. 
Using a wide suite of bioinformatics tools, we are currentlyhave identified continuing our search for other some putative genes ofin the FRC-32G. daltonii that may be involved in anaerobic aromatic PAH degradation.. 
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