Primer sets designed to detect genes for hydrocarbon degradation in marine sediments.

Your job is to design at least 12 PCR primers sets which can be used in the detection of genes involved in the degradation of hydrocarbons (aliphatic and aromatic) in marine sediments. You hope that these can be used in the detection of oil spills. It is unlikely that the genes from any one bacterium will be sufficient and the same genes from different species must be used. 

You also know that hydrocarbon degradation is well understood in aerobic systems but not so well characterized in anaerobic systems.

You are free to approach this problem in any way you like but some guidelines are given below for those of you who wish some help.

1. Here are some links for metabolic pathways: http://umbbd.ahc.umn.edu/, http://www.genome.ad.jp/kegg/, http://metacyc.org/. Find the pathways for the degradation of aromatic and aliphatic compounds and find the compounds associated with oil spills.

2. Find enzymes which are involved in the degradation of these compounds and find their amino acid sequences.

3. Look for the corresponding genes in bacteria that you would expect to find in marine sediments. Here are some suggestions for the non-microbiologist. 

The lineage of each bacterium is shown and the actual bacteria are given in bold italics.

Bacteria; Chloroflexi; Dehalococcoides; (Others) Dehalococcoides ethenogenes 195

Bacteria – Proteobacteria – Delta- proteobacteria - Desulfovibrio desulfuricans G20, Desulfovibrio vulgaris subsp. vulgaris str. Hildenborough, Geobacter metallireducens, Geobacter sulfurreducens PCA, 

Bacteria; Proteobacteria; Beta-proteobacteria; Dechloromonas aromatica RCB. 

The genome sequences can be found at http://www.ncbi.nlm.nih.gov/genomes/MICROBES/Complete.html for completed genomes and http://www.ncbi.nlm.nih.gov/genomes/MICROBES/InProgress.html for genomes in progress.

4. Identify these genes and investigate, using different methods if these could be the genes you are looking for.
5. Select PCR primer pairs, as specific as possible, for each bacteria. Give the name of the bacterium, the gene identity or the genome co-ordinates.
6. Can you select a single primer pair for each selected gene which can be used on all of these bacteria ?
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