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1. Exposure and capture experiments of microbes in ISS orbit 
    “Tanpopo” mission (Yamagishi et al., 2008)	

 Comet   Asteroid 	

Cosmic dust	
ISS	

(e. g. Mars)	

Chemical evolution 
Analyze organic compounds 

accumulated before origin of life 

Panspermia hypothesis 
The possible interplanetary 
transfer of life between the 
Earth and extraterrestrial 
bodies.(Arrhenius, 1903)  

	

Panspermia hypothesis 

Chemical evolution 

Space engineering 

2. Exposure experiment of microbes	

3. Purpose of the exposure experiment of microbes	

1. Survivability of microbes 
depending on the thickness 
(Kawacuchi et al., 2013, Ori. of Life and 
Evol. of Biosp, 43, 411-428.) 

	

5. Materials and Methods	

7. DNA damage depending on thickness	

D.	radiodurans	 Isolated	from	a	canned	meat	a/er	gamma	ray	irradia3on.		
Extreme	resistance	to	the	UV,	gamma	ray	and	desicca3on.	
	

D. radiodurans 
(Nicholson. 2009)  
Bar= 1 µm	Model	organism:	The	radia3on	resistance	of	Deinococcus	spp.	

Method	
Recover cells 
from each well	

Colony formation assay 
  (Living cells make colony)	

Colony	
 Calculate the survival fraction  	
Survival fraction=	

the number of colon  (UV-Irradiated Sample) 
the number of colony (non UV-irradiated sample)	

たんぽぽ計画ではISS日本実験棟曝露部を利用し、微生物の宇宙空間移動仮説(パンスペルミア説)を検証している。地上由来微粒子の捕集実験と地球微生物の宇宙曝露実
験が1年間行われ、地上にサンプルが帰還し解析を進めている。その結果、十分な厚みを持つ微生物の凝集体は高い生存率を示した。また、宇宙で生じたDNA損傷、変異、
他の微生物種についても報告する。 
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4. Exposure conditions of environmental factors	

•  Front	plate	
1	μ��100	μ��500	μ�	
1000	μ��1500	μ�	
	

•  Bo0om	plate	
1000	μ�	

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

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

Thickness of microbial cells	

2. DNA damage arisen in space 

Solar	UV	
Survive	

Death	
Solar	UV	

Sub-millimeter	

 

 UV (kJ/m2) 
MgF2 : 110-315nm 
SiO2 : 170-315nm 

Radiation 
(mGy) 

Vacuum Tempureture 
��� 

Humidity�%� 

Front (UV-irradiated) 
Bottom�dark cont.� 

3.4 x 103  
3.1 x 103 250-298 10-4~10-6 �  23.9�5 ~ 

� -12.5�5 ~ 0 
� 

ISS�cont.� � 97-106 � 19�25  45�55 
Ground�cont.� � 1.4 � 20 29�45 

Front	
(UV-irradiated)	�

Bo1om	
(Dark	control)	� Store	place	of	ISS	

control	panel�Space	�

Window�

Mutants	 DNA	repair	pathway	
D.	radiodurans		UVS78		 ΔmtcA	,	ΔuvsE		 Nucleo3de	excision		
																												rec30		 ΔrecA		 Homologous	recombina3on		
																												KH311		 ΔpprA		 The	non-homologous	end	joining			

6. Survivability of Deinococcus spp. depending on the thickness of cells	

Yamagishi et al., 2008, Int Symp Space Tech Sci (ISTS) Web Paper Archives, 2008-k-05 	
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