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From: The Deinococcus Group, Bethesda, Maryland, USA

Screening of Archaea for Radiation Resistance by EPR

Dear colleagues,

We are writing to ask for some help in determining the molecular basis of extreme radiation resistance reported among archaea. Over the past thirty years, the Deinococcus Group has been studying radiation resistance in diverse microorganisms. In particular, the bacterium Deinococcus radiodurans can survive 20,000 Gy, whereas most other bacteria cannot survive 200 Gy. Through these studies, our group has harnessed knowledge of D. radiodurans resistance mechanisms for new technologies, e.g. vaccine development (https://www.ncbi.nlm.nih.gov/pubmed/28576570) and gauging radiation resistance by electron paramagnetic resonance (EPR) (https://www.pnas.org/content/114/44/E9253). Despite this progress, however, radiation resistance stubbornly remains a phenotype without a genotype. In other words, a genome sequence cannot predict radiation resistance.

The Challenge: Determining gamma radiation survival is very labor intensive. To date, functional genomic approaches to characterize radiation resistance among archaea have been applied to only two species: Halobacterium salinarum and Haloferax volcanii, which can survive 1-5 kGy. The underlying genetic systems remain ambiguous, and more archaea need to be studied.

The Solution: To address this knowledge gap, we seek collaborators to grow and provide us archaeal cells for EPR analysis, building on the availability of their whole genome sequences. We believe advances in EPR spectroscopy developed by Brian Hoffman’s group will allow the radiation resistance of the cells to be gauged in a matter of hours, without ionizing radiation exposure. This breakthrough was reported in PNAS in 2017 (https://www.pnas.org/content/114/44/E9253), whereby the amount of Mn antioxidants, responsible for resistance in non-irradiated living cells, is readily gauged by EPR.

How You Can Help: We ask that you prepare 0.3 mL (1010 cells/mL) of your favorite strains of archaea, to be grown, washed, and harvested. After flash-freezing the cell suspensions on dry ice, you would send us the frozen samples for EPR screening (see protocol below). The radiation resistance of your cells would be ranked by EPR, with the data applied to our comparative analyses. 

Goal: We believe that an understanding of radiation resistance mechanisms of archaea could have important medical applications, as we have demonstrated for D. radiodurans. 

We look forward to your participation.
 
Please address any questions to members of the Deinococcus Group: Kira Makarova (makarova@ncbi.nlm.nih.gov), Michael Daly (michael.daly@usuhs.edu), Elena Gaidamakova (elena.gaidamakova.ctr@usuhs.edu), and Vera Matrosova (vera.matrosova.ctr@usuhs.edu).
Please don’t hesitate to contact us. 

Thank you!
 

Cell Preparation for EPR 

Grow cells in optimal nutrient-rich conditions. 

Harvest cells at mid-exponential growth phase. Wash twice and collect 1010 cells in 20% (v/v) glycerol in ultrapure water, in a final volume of 0.3 mL. Finally, freeze on dry ice, store at -80 oC. Ship frozen on dry ice to:
Elena Gaidamakova
Room B3147,
USUHS, Department of Pathology,
4301 Jones Bridge Rd.
Bethesda, MD 20814
Email: elena.gaidamakova.ctr@usuhs.edu
Phone: 301-295-0063

