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Abstract: In order to ensure crew safety and understand microbial dynamics in space
habitation environments, continuous microbial monitoring is required. We have been
continuously performing microbial monitoring in the Japanese Experiment Module “Kibo”
on the International Space Station in cooperation with JAXA since 2009 (experiment title:
“Microbe”). In this research, abundance and phylogenetic affiliation of bacteria on interior
surfaces of Kibo has been determined with culture independent techniques. According to
phylogenetic affiliation of bacteria, most of detected bacteria belonged to human
microbiome; thus, bacterial cells are supposed to be transferred to the surface in Kibo via
astronaut. Bacterial abundance of many samples collected in Kibo was equivalent to or
less than the quantification limit (< 10* cells/cm®). From these aspects of bacterial
abundance and their phylogenetic affiliation, the Kibo has been microbiologically well
maintained; however, microbial abundance in Kibo may increase with prolonged stay of

the astronauts.
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Table 1. Sampling date and devices.

Microbe-I Microbe-II Microbe-I1 Microbe-II1 Microbe-I1V Microbe-1V Microbe-IV ~ Microbe-1V
Run-1 Run-2 Run-1 Run-2 Run-3 Run-4

5Sep.2009  290ct.2010 27 Feb.2011 160ct.2012 27 Feb.2015 28 Aug.2015 12Feb.2016 3Qof2016
Air diffuser S S S A S, A A S, A
Surface of incubator S A S, A S, A A S, A A S, A
Handrail S A S S, A A S, A A S, A
Air intake A S, A S, A A S,A A S, A
Inside of incubator A S, A S, A A S, A A S, A
Laptop PC palm rest A A A A S, A A S, A
IMV Fan A S, A A S, A
Wall of storage space A S, A A S, A
Foothold A S, A A S, A
MELFI1 door A S, A A S,A
S: AT 7 A KiAEHEE V— b blank: EfitE T
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Fig. 1. Bacterial community structure on interior
surfaces in Kibo (Ichijo et al., in press)
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Table 2. Bacterial abundance on interior surfaces in Kibo (Ichijo et al., in press)

{E\: + & 1{% E/J &t Lk E 8 E/J Microbe-I Microbe-I1 Microbe-III

PCR 3 L U8, Beks O Mk (Sep.2009) (Feb.2011) (Sep.2012)
S¢Yua A SYBR Green 11 % fifi ECHER A | 2 RAOPCRIE | ELHEFCH: | i RLHIPCRY | ELHERHEGE | T BAOPCRIE
B L2 E e e %, Incubator 2x10° 4x10° 2x10? < 1x10? 2x102 <1x10?
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