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Tanpopo: Astrobiology exposure and micrometeoroid capture experiments
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For the origin of life on Earth emerged within a short period after the end of heavy bombardment, Panspermia hypothesis was
proposed (e.g. Arrhenius 1908; Crick 1981). Recent findings of the Martian meteorite suggested possible existence of extrater-
restrial life, and interplanetary migration of life as well.

Microbes have been collected from high altitude using balloons, aircraft and meteorological rockets since 1936, even it is not
clear how could those microbes be ejected up to such high altitude. Spore forming fungi, spore forming Bacilli, and Micrococci
(probably Deinococci) have been isolated in these experiments. We have also isolated novel deinococcal species high altitude
(Yang et al. 2010, 2011). These spores and Deinococci are known by their extremely high resistance against UV, gamma ray, and
other radiation. If microbes could be found present even at the higher altitude of low earth orbit (400km), the fact would endorse
the possibility of interplanetary migration of terrestrial life.

On the other hand, from the viewpoints of chemical evolution for study of origin of terrestrial life, where is the home of organic
compounds which might have become precursors of materials such as protein and nucleic acids. Recent studies suggest that the
some of such organic compounds were created in space. Then, they reached the surface of Earth via meteorites, cosmic dusts,
and so on. One of problems to study such materials of extraterrestrial origin is contamination of materials of terrestrial origin.
Avoiding contamination of terrestrial materials from the extraterrestrial materials is quite important issues for this kind of study.
Capturing such extraterrestrial materials before falling down on the surface of Earth might be one of possible solutions.

TANPOPO, Japanese name of dandelion, is a plant species, whose seeds with floss are spread by wind. We propose this mis-
sion to examine possible interplanetary migration of microbes, and organic compounds on Japan Experimental Module (JEM) of
the International Space Station (ISS) (Yamagishi et al. 2008). Ultra low-density aerogel will capture micrometeoroid and space
debris. Particles captured by aerogel will be analyzed after the initial curation of the aerogel and tracks in it. Careful curation of
the tracks in the aerogel will provide information on the size and velocity of meteorites captured. The particles will be charac-
terized in terms of mineralogical, organic and microbiological properties. The aerogel with low density and layered structure is
ready for production in Japan.

In addition to particle-capture on ISS, we also proposed direct exposure experiments of microorganisms and organic com-
pounds with/without model-clay materials that might protect microorganisms and organic compounds from UV and cosmic ray.
Spore ofBacillus sp.,Deionococcus radiodurans, and novel Deionococoal species isolated from specimen collected from high
altitude by us are candidate subjects for exposure. Amino acids and complex organic compounds that can be formed in space are
planed to be exposed.

All the analytical techniques are ready to conduct the TANPOPO mission. Our proposal was accepted as a candidate experi-
ments on Exposed Facility of ISS-JEM. In this paper, we discuss current status of exposure/capture experiments of microorgan-
isms defined for the TANPOPO mission.
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