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Construction of c-type cytochrome mutants:
All ORNL generated c-type cytochrome deletion mutants were constructed by setting up a suicide vector system for targeted gene deletion in Shewanella oneidensis MR-1 utilizing a cre-lox based recombination method described by Marx and Lidstrom (2). A suicide vector pJK100 (3,854 bp), that carries a tetracycline resistance element, an R6K origin of replication, the RP4 origin of transfer, and MCS-loxP-KmR-loxP-MCS was used in this method (Fig. 2). Due to the presence of R6Korigin of replication, this plasmid is able to propagate in a genetically modified Escherichia coli strain, WM3064 carrying the pir gene, which was also used to mobilize conjugative plasmids in recipient strains (1, 2, 3, 5).
A pJK102 suicide plasmid was prepared involving PCR amplification and cloning of the N' and C'- terminal flanking regions of the targeted deleted gene in separate reactions. PCR purified restriction digests of both the N' and C'-terminal inserts were ligated in the respective restriction enzyme digested pJK100 in separated reactions as described previously (1, 2, 4). Screenings of KmR/TetR colonies of E. coli containing pJK102 suicide plasmids with the correct size insert were tested and verified by PCR and sequencing. This suicide plasmid was then moved from the DAP (diaminopimelic acid) auxotroph E. coli to S. oneidensis MR-1 through conjugation.
For conjugation, S. oneidensis MR-1 was grown overnight in LB medium, of which 0.1 ml was transferred to 5 ml fresh LB. After 3 to 5 h of growth, 3 to 5 ml MR-1 was combined with the donor strain E. coli WM3064 at a ratio of 5:1; both strains were at an OD600 nm of ~ 0.5. The mixture was then spotted on an LB agar plate and incubated for 8 to 16 h at 30°C. The bacterial growth was scooped with a disposable plastic loop, suspended by vortex in 1ml of LB and plated in serial dilution on an appropriate antibiotic containing LB plate. The resultant MR-1 strain is KmR/TetS which contains the loxP-KmR-loxP cassette.
Then another Cre-recombinase enzyme producing plasmid, pCM157/TetR (pJK100; WM3064 and pCM157; provided by J. A. Klappenbach) was moved into the MR-1 strain to resolve the loxP-KmR-loxP cassette through conjugation as described by Marx and Lidstrom (1, 2). The Cre enzyme excises the fragment between the two Lox sites, i.e., the kanamycin resistance gene. A kanamycin-sensitive and tetracycline- resistant colony was picked and finally, the TetR plasmid, pCM157 was cured from the S. oneidensis MR-1 by conducting a three to four day continuous culture in non-selective rich Luria-Bertani medium. The final deleted mutants were verified by PCR and sequencing.
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Supplemental Figure 2:  pJK100 loxP suicide Plasmid and pCM157 cre-Recombinase.
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