Analysis of survival and DNA damage of space exposed Deinococcus spp.
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1. Exposure and capture experiments of microbes in |SS orbit
“Tanpopo” mission (Yamagishi et al., 2008)

F 1 Capture experiment of microbes

- 2 Exposure experiment of microbes
(€. 9. Mars) 3 Organic compound analysis
4 Organic compound exposure
5 Meteoroid and debris capture
6 Test of hyper low density aerogel
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Comet Asteroid

Cosmic d Chemical evolution
osmic dust Analyze organic compounds
accumulated before origin of life

:l Panspermia hypothesis

:l Chemical evolution

Panspermia hypothesis
The possible interplanetary

transfer of life between the
Earth and extraterrestrial
bodies.(Arrhenius, 1903)

:l Space engineering
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5. Materials and Methods

Model organism: The radiation resistance of Deinococcus spp.
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4 D. radiodurans
(Nicholson. 2009)
Bar=1 um
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Isolated from a canned meat after gamma ray irradiation.
Extreme resistance to the UV, gamma ray and desiccation.

D. radiodurans

Mutants DNA repair pathway
D. radiodurans UVS78 AmtcA, AuvsE Nucleotide excision
rec30 ArecA Homologous recombination
KH311 ApprA The non-homologous end joining
Method
Recover cells Calculate the survival fraction
from each well OO Survival fraction=
/\ the number of colon (UV-Irradiated Sample)
=00l \V/ —> ' j|> the number of colony (non UV-irradiated sample)

Colony formation assay
(Living cells make colony)

epending on thickness
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_riment of microbes

Thickness of microbial cells
* Front plate
1 um, 100 pm, 500 um -
1000 pum, 1500 pm —
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* Bottom plate
1000 um

| 100 mm

Sample plates with microbial cells are placed in the
exposure unit shown in the blue rectangle
(Kawaguchi et al, 2016, Astrobiology).

Exposure Panel (EPs). A passive
dosimeter is placed in an
exposure unit without a window
shown in red rectangle.

_ exposure experiment of microbes

1. Survivability of microbes 2. DNA damage arisen in space
depending on the thickness
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_Deinococcus spp. depending on the thickness of cells
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