Assessing survival of F. tularensis in freshwater
Our overall goal is to determine which genes are important for survival in freshwater. In order to accomplish this, we need to first identify the optimal laboratory conditions in which F. tularensis lives in freshwater. We decided to focus on determining the optimal temperature, as we planned to use sterilized water from the environment. 
In order to find what temperature would permit the most F. tularensis LVS survival in freshwater, we developed this method. We inoculated F. tularensis LVS into filter sterilized water from the Beaver River. Next, we distributed the inoculated water in triplicate, each at three different temperatures, 4°C, 16°C, and 25°C (Fig. 1). Over a series of days, we plated the cells, until there were no cells viable. We found that cells were viable through day 35 at 4°C, through day 14 at 16°C, and through day 7 at 25°C (Fig. 2). On day 7 the sample averages (CFU/mL) of the 4°C was about three-fold  more than the warmer conditions. We observed a further drop off on day 14 with the sample averages (CFU/mL) of 4°C threefold higher.
We then wanted to determine if we able to duplicate how long the cells were able to survive at 4°C. To address this, we completed two additional independent experiments that tested the viability of F. tularensis LVS at 4°C. Overall, we found that F. tularensis LVS is able to remain viable in sterile freshwater at 4°C for 21 to 56 days. Even with this variability, we observed that the cells at 4°C were viable for a longer period of time than the cells incubated at 16°C or 25°C in all three independent experiments. We believe it is important to note that the starting inoculums varied with the three experiments.
Generation of transposon mutant library.
We do not know which genes are necessary for survival in freshwater. To address this problem, we wanted to use transposon insertion sequencing (Tn-Seq) experiments to compare wild-type to the mutant library under the condition of sterile freshwater at 4°C. This experiment is designed to show the essential genes in both wild-type and mutant libraries, and only the mutant library. This can be inferred by the transposon insertions that are measured across the genomes. We can use this data to find which genes are essential for F. tularensis LVS survival in freshwater at 4°C.
For this strategy, we needed to generate a transposon mutant library. First, we made modifications of previously used transposon vector because there were changes to the Illumina P7 capture site. This means that we needed to add eight base pairs to the end of the transposon sequence for the transposon vector to be compatible with current Illumina MiSeq technology. These modifications resulted in pKR141 Ft_InSeq_Tn.  
Assess transposon mutant library for ability to survive in freshwater.
We successfully made transposon mutant libraries following the protocol from Goodman et. al, 2011 (Goodman, 2011). To confirm the mutant libraries had the components necessary for a MiSeq protocol and had different gDNA that was complementary to the F. tularensis genome, we sequenced randomly selected individual mutants. Once we confirmed the mutants were as designed, we inoculated the transposon mutant library into freshwater, and we isolated gDNA on days 0, 7, and 14 to test the cell’s ability to survive in freshwater at 4°C to ensure that the results were consistent with what we previously found (Fig 3). The gDNA isolated we then prepared for MiSeq analysis. For each of the transposon mutant libraries, we identified ~500,000 reads corresponding to an estimated 6,400 mutants. We identified three transposon insertion mutants in the mpl gene at day 0 and one insertion at day 7 but did not recover DNA corresponding to any of those insertion mutants at day 14 (Fig. X). This suggests that mpl is important for survival in freshwater at 4°C.
· Not sure what else to include?	Comment by Kathryn Ramsey: I can probably fill in more here
Testing the cells lacking mpl. 	Comment by Kathryn Ramsey: While the experiments aren’t done yet, we’re going to report the results. So- what is next? Continue the story and set up the validation. 
We designed and tested the cells lacking mpI viability in sterile freshwater at 4°C using the same method previously described. We found the cells remained viable from XXX days to XXX days when the experiment was completed in triplicate. The cells with the ectopic expression of mpI restored this phenotype back to wild-type levels. We also constructed a deletion strain of FT_1753 and measured the viability of these cells in sterile freshwater at 4°C. These results indicate the gene mpI is important for the survival of F. tularensis LVS in freshwater at 4°C.	Comment by Aisling Macaraeg: Wouldn't we expect for little to no viability of these cells?	Comment by Aisling Macaraeg: Not sure if this is still a control?
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