
!"#$%&'()*+,-./0123456789:;<
=>=?=?@A?BCD EF GHIJK LMNIOP QRIST UV

Bacterial abundance on multi protocol converter used in the International Space Station
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Abstract: Microbes exist everywhere, even in a space habitat. The microbial ecosystem may differ
from those on Earth in such a closed environment under microgravity. It is necessary to investigate
the relationship between humans and microbes, and how microbes influence the systems and
materials in this environment. The objective of our experiment is to monitor the abundance of
bacteria and predict their dynamics in “KIBO”, the Japanese experiment module of the
International Space Station (ISS), from our own viewpoints. This time, we measured the bacterial
abundance on a multi protocol converter (MPC) used in the ISS. Bacterial cells on the surfaces and
parts outside and inside of a MPC were collected with swab or “microbecollecting adhesive sheet
(Yamaguchi, et al. J. Microbial. Methods, 53: 405, 2003)”, and bacterial number was measured by
quantitative realtime PCR targeting bacterial 16S rRNA gene sequences following DNA
extraction from bacterial cells collected with swab or sampling sheet. Sampling method with the
adhesive sheet is simple, rapid, and reproducible. This sheet does not require water to recover the
bacteria from the targeted surface, while the swab method needs water to moisturize the head. This
sampling sheet is suitable to collect bacterial cells on solid surfaces and we believe this sheet
would be useful device in the field of astrobiology.
Key words; Space Habitation, Microbiological Monitoring, Sampling, Rapid Microbiological
Methods

WXYZ

!"#$%&'()*+,-./0123456

789:;<9=>?@A5BC-DA"EFGH6

IJKJ7<9=1234-LME5NOPQRH

STU"EM0VOO6WXBC=YZH[\U"

EM=M]K^P_`$5abOcdeHf`g0

hMijkHlm6no$5pqr-3sE5th

uvwxRH=MhU"0KJ7-y0z{Z|}

O~'�H��=0�eRHl0G�6no$OJ

��o-KJ7�}-3sE����i�QHl0

h��"EM0 1)]#G%&'()*+,�OKJ

75���Op�-3g0~'�h=0�@m$5

=�6�����������U�6��Ob� 

¡Ox¢-=0!hVjkU"EM0 1)]sGH£

E6%&'()*+,��IJKJ7<9-¤¥s6

%&¦§�%&¨©-./012:1ª�«¬g0

G�O®�¯°s=/"�=A=M]NOG�-

56%&¨©±²³-´§g0KJ7Oµ´¶�J

8·¸�¹º-»¼g0!h-½¾6¿ÀKJ7�

ÁÂ9-ÃÄg0�QHl0]N!$ÅÆÇÈ$56

JAXAÉ%&ÊËÆÇÌÍ�¯ÎhÏ_s6ÐÑ%&
'()*+,ÉISSÎzÒÓÔÕÖF×iØ-./0
ÙÚÛÜÝ~,Þ�ß�EM0ÉÆÇ()àá

MICROBEâhttp://kibo.jaxa.jp/experiment/theme/second/

microbe/Î]ãä6NOå±hsE6ISS�$æçU
"EMG�èÙéêëìíîïð8*'(ñÖà¡

òóôbõ¡õ,ö)ÝÉMulti Protocol Converter:
MPCÎØ-÷øsEM0ÙÚù�úûsG]
ÙÚÛÜÝ~,Þ-.ME56ü,ó~,ÞHP

Qh=0]ýq6È�±²-./0ÙÚOü,ó~

,Þ-5'þ Hÿ�çMA"EM0]'þ !5

"#9$%-&Ã?@AOü,ó~,ÞH�e$l

m6'(m!O)*;-ymä+,O-r.�/0

$F0 2)]s@s=HA6'þ -5ä+,�o1

0G�-2$3Ag�QHl064?-5æçs-

�MhMi56Hl0]ÅÆÇÈ$5ü,ó~,Þ

çêö7'Ö8ø[Ú*)bØ3)�9:-ÌÍsEM

0]Ò*)b5Ì;<g=-æç$F0G�->?

Hs�g�64?@AOä+Hs�gM6ä+@,

5'þ hA� 3)=vOÁB�VL]N!$ÒÆÇ

$56'þ -½¾E68ø[Ú*)b�çMGü

,ó~,ÞVCM6û¶9 PCR!-ymMPC-÷
øsEM0ÙÚOµ´¶�úûsG]

[X\]^_`

abcdefgbg*h'i

MPCDEOiFGEÉNo. 3Î5 ISS�$H-I 10
JK6LMNOPKæçU"EMG]åQ6ViG

This document is provided by JAXA.



EÉNo. 2Î5'R)'*Sb¡�$æçU"6No. 3
-"TEæçUVHf@£G]ÒWX$5YZ,�

çME[\OË]�WX�-^_s6WX�O`a

<6b]�Ci]sGH£E6ý]\-cH÷øg

0!hHl0]

Fig. 1. Multi Protocol Converter (MPC) used in the ISS.
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Fig. 2. Sampling of bacterial cells from MPC with
microbecollecting adhesive sheet.
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Table 1. Number of bacteria collected from MPC with
optimized swab method and determined by quantitative
PCR.

Table 2. Number of bacteria collected from MPC with
microbecollecting adhesive sheet and determined by
quantitative PCR.
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