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First year report of the Tanpopo: Capture and Exposure Experiment of
Micrometeorite and Microbes on Exposure Facility of International
Space Station
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Purpose of Tanpopo mission

Tanpopo, a dandelion in Japanese, is a plant species whose seeds with floss are spread by wind. We
proposed this mission to examine possible interplanetary migration of microbes, and organic compounds
at the Exposure Facility of Japan Experimental Module (JEM: KIBO) of the International Space Station
(ISS).

We are testing the panspermia hypothesis, which proposes the interplanetary transfer of life. We are also
testing if the organic compound may be transferred from space before the origin of life on the earth.

The Tanpopo mission consists of six subthemes: Capture of microbes in space (Subtheme 1), exposure of
microbes in space (Subtheme 2), analysis of organic compounds in interplanetary dust (Subtheme 3),
exposure of organic compounds in space (Subtheme 4), measurement of space debris at the ISS orbit
(Subtheme 5), and evaluation of ultra low-density aerogel developed for the Tanpopo mission (Subtheme
6).

Apparatus developed for Tanpopo mission

We have developed two types of apparatus used for Tanpopo mission: Capture Panels for aerogel to
capture micro-particles and Exposure Panels for exposure of microbes and organic materials. Each
Capture Panel contains a silica aerogel block in an aluminum mesh container. Silica aerogel, which is the
lowest density solid material, is used to capture micro particles, which may include, micrometeorite,
artificial space debris and earth-originated natural particles. We are going to analyze if the particles
contain terrestrial microbial cells or not.

Exposure Panels have been developed to expose microbes and organic compounds to the space
environment. Several microbial species including, Deinococcus radiodurans, Deinococcus aerius,
Deinococcus aetherius, Nostoc sp., Schizosaccharomyces pombe, have been exposed to the space
environment. These species are expected to be resistant against space environment, vacuum, desiccation,
temperature-cycle, UV and ionization radiation. We are testing the survival of these species after one-,
two- and three-year exposure in space. Organic compound such as amino acids and the precursors have
also been exposed.
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Schedule of Tanpopo mission

Tanpopo apparatus was launched on April 2015. The Panels were placed on the Exposed Experiment
Handrail Attachment Mechanism (ExHAM) in the ISS. The ExXHAM with Panels were placed on the
Exposure Facility of KIBO (JEM) with the Japanese robotic arms through the airlock of KIBO on May 2015.
The first set of Capture Panels and an Exposure Panel were retrieved on June 2016, contained in plastic
bags, and stored in the pressurized area of the International Space Station. They have returned to the
ground in the space capsule, and returned to JAXA, September 2016.

Exposure Panel was separated into each Exposure Unit, each harboring either microbe or organic
compound was handed over to the scientist in charge of each microbe or organic compound. Some of the
Units are dedicated to the UV or radiation dose measurement.

Each aerogel block of each Capture Panel was examined for the particles captured and the tracks made
upon the impact, which were extracted from the aerogel block and handed over to the scientists. The
analysis includes, fluorescence microscopic inspection to test if there are microbial cells or not. Particles
and tracks will be used for the mineral analysis as well as the analysis of organic compounds.
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