[bookmark: _Hlk147262098]Francisella tularensis is a Gram-negative intracellular pathogenic bacterium that is the causative agent of tularemia, a potential bioweapon. A mere 10-25 individual organisms can cause disease in humans (Saslaw, 1961). Without appropriate antibiotic treatments can cause > 50% mortality (Sjöstedt, 2007). We chose to investigate the environmental conditions and genetically-encoded factors that are required for aquatic survival of F. tularensis. There is a connection between the aquatic life cycle and two common vectors of tularemia, hares and mosquitoes, but the mechanism is unclear (Hennebique, 2019). Further study is beneficial, as there have been recorded outbreaks in Norway, Koscovo, Bulgaria, Spain, and Turkey, all of which can be traced back to aquatic reservoirs. (Maurin & Gyuranecz, 2016) 

Previous research has demonstrated lower temperatures, such as 20°C, have greater viablity of the bacteria in the laboratory setting. (Golovliov et al., 2021) For example, Forsman’ work showed F. tularensis was able to survive for 70 days at 8°C in freshwater (M. Forsman, 1999). While another study shows survival for 10 days in freshwater and 18 days in saline, both at 37°C (Berrada, 2011). To our understanding, there is one gene that is known as essential for the transition from aquatic to mammalian host, FTL_1753. 

We wanted to investigate the temperature conditions that allow survival of Francisella tularensis subsp. holarctica to survive outside of the host, as well as find specific gene(s) that are involved in the survival. Using 

Resources:
Francisella tularensis does not manifest virulence in viable but non-culturable state. Mats. Frosman. 1999. 
Survival of Francisella tularensis Type A in brackish-water. Zenda Lea Berrada. 2011. 
Tularemia as a waterborne disease: a review. Aurelie Hennebique. 2021. 
SASLAW S, EIGELSBACH HT, WILSON HE, PRIOR JA, CARHART S. Tularemia Vaccine Study: I. Intracutaneous Challenge. Arch Intern Med. 1961;107(5):689–701. doi:10.1001/archinte.1961.03620050055006
Sjöstedt A. (2007). Tularemia: history, epidemiology, pathogen physiology, and clinical manifestations. Annals of the New York Academy of Sciences, 1105, 1–29. https://doi.org/10.1196/annals.1409.009
