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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, named “MICROBE”, 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 several equipments used in the ISS. Bacterial cells on the door and inside
of incubator, air conditioner, handrail, palm-rest of laptop computer were collected with swab and
“microbe-collecting adhesive sheet (Yamaguchi, et al. J. Microbial. Methods, 53: 405, 2003)”, and
bacterial number was determined by quantitative real-time 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 a useful device in the field of astrobiology.

Key words; Space Habitation, Microbiological Monitoring, Sampling, Rapid Microbiological

Methods

1. #8
INETFEHAT— 3 TR 5 R4ex T,
WBRE - LA 72 T 2> DX S T E 7208,
BAEPEM PR 7R R 2R RIZOW T ZE O EEMENR
RSN TWD DD, RIEFm7RmANERI N
TV, MUNE N FTlde FOBERENMETT 5,
F—EOMBEDOHEMENE L D E VI WMENH
D, o ECIIEE AN L TRIE & A ST 7R
WESNDAEMIZE D AR RSO U 2 7 H3E <
IRB RN D BT, M ETOEFLU EICAEY
HRRIZK L THERBZL I MLERNDH D E ST\ d
D F 7 AT — v 3 v NOBEYITE TS O
Wk B U R 7 LB TiEe L EEE
Bl 2 B A S E, B0 N7 7 Vo RRICRD
LhWEERLTWE Y, LER-T, FilixT—v
a U INE RV FENCEHE U, FHEEESTEH
JREICRB D224 « B ERIET D 720 O S & 1
FKLRTHE 6720, ZODIE, FHEEER
BRI T A ED O BT B ABRIRIE 2 EfE S
R 2 Z LA, faFEMAY 2 K Ra9 Ik &
HMENG D, 2 TUFIEE T, JAXA (FHifT
ZERFFEBRFAEAE) BXOHAFEZ 4+ —F LW
L. EEEFHAT— 3> (ISS) AARERM [xI1F

190

-
—

i

I BT IMEE=Z Y TR EDTND (I
7 —~ : MICROBE ;
http://kibo.jaxa.jp/experiment/theme/second/
microbe/) ,

MET=2Y 7128\ Cix, P 7V 7 RE
LD, B, BENREICKTOMEOY T
YNNI ATTNIE bR TWb, AT TIEE
BB B R 7 D DY 7Y L FIRATRE T
0. BE B0 E#EIZ X0 EIER O N 2% B
TE53, LoLAans, AYZICEEIERE B
HIHOIWCKTIELTHENRDH D, HmIITFEHALIC
<V, REICAR=ZAZHET L b7 T ORR
\ZAT 4 7y ST D fEBRYED & 5 & DR
HbD, BIFRLE TN ETIC, BEEERDND DM
T TRT N AThHD THEERE Y —
YR MEICHRE LTS, A — MIBFE#%TC
WA TE D72 OIZHBER LT <, i b oF
ILAS LR 0, [ ENRIZ R U 7 L RS 970 & oy
Ex b,

AWFIETIT, AUV TBIOREERE > — M2 HW
T ISS NOfssEOREOMEZ 7Y 7L,
O OBMFELAHIE LR EHRET D,



Space Utiliz Res, 28 (2012)

2. ME&EAE
gy
7Y 72011 4F 2 A 28 HAREA (HASHEER])
ATz, #imm e LT, MlagEs v 7 oXHE
(RACK) BXLXWFETZ v 7 ® RK7AMl (DOOR), =
7 a ki (FIN) 8L OWAHES (GRILL), F3°
» (HANDRAIL), 7 v 7 kv FRINR—yF Lz
Ea—&ZDR—LLZ K (PC) 2B, 2U7 I
BONCHEER Y — ML v ME &R L7,
Bt T AT A= 2T % M LTSS 55 NASA
TRT 4 T X —IER S %, JAXA HLE
FHEZ—IGETNT, TV ORMT - ERIT
MECRRE Ci Tz,

A JTEYRL F-HEH 5D DNA H#iH

AT T % AEPEE KT L L TR L 72
B 2 BRI L7, AL 02 um DR Y I —Rx— b
7 4 V% — (ADVANTEC) LIZHI#E L=, K7 4L
# —76 Tsai and Olson @ J51% (Tsai 1) Y% v T,
DNA Z i L7,

FEEE— FTEURL-H#ED S D DNA #it

W L= XV Y CHAEERE S — NORERZ Y]
D Eto7-%%. FastDNASPIN Kit (MP Biomedicals) %
FAVW T DNA Z il L7z,

EEH PCRAIC K ZMEERE °

LightCycler DNA Master SYBR Green | (Roche
Diagnostic) % F\ T 16S rRNA {5 D E&EZ 1T -
72o PCRIAWRIZAE 10 ul & L. #LAKIL LightCycler
DNA Master SYBR Green |, 4 mM MgCl,, 0.5uM
Z A ~—EUB933f (5’-GCACAAGCGGTGGAGCATG
TGG-3’) 33 & Y EUB1387r (5°-GCCCGGGAACGTATT
CACCG-3’). 4.5ng/ul 8-methoxypsoralen & L7z,
LightCycler Fast Start DNA Master SYBR Green | 35 &
OB DNA (3, PCRI&HRIZ 5 53 UV & RS L7
#12hNz 7=, PCR IZ denaturation : 95°C - 15 .,
annealing : 60°C - 10 £, extension : 72°C - 30 £, signal
detection : 86°C + 5 #p T 45 Y1 7 VAT Tz,

DNA O 2R 2 MET 57212, DNA il
ICHNERESRE L LTy 7 =T —F (luc) ElnF0
PCREMZMIM L, E&ER PCRIC XV HIE L7z,

DNA it 2h3#: 1%, DNA fliHi A% o luc Bis 10 =
I 0EN L, £, MBS 1 EESTZY
D 16SIRNA 5 F DO a v —%K% 5 2" — Lk L
THMH LT,

ERH PCR DT — % DFfENTIX. 74 YA 7 F—
Y 7 k7 =7 version 4.1 (Roche Diagnostic) % fiv»
720

-
—

3. BREEE

© ISAS/JAXA 2012

EEH PCRZICK 2HEREE

AEIOPEIZINES, KiEERE Y — M TR L7
AEE 2> O DNA H A2 et L 7oA SR, —ixmic
SN TV D Tsai L 0 b FastDNA SPIN Kit % ]
W= RN Em o T-, LT - T, g
B> — b ClEX L= 5> & 0 DNA fliH i,
FastDNA SPIN Kit & v 7=,

ISS X IE ) | OFKREH AT TIEIC L VAL L
TS OHE RS B4 Table 112, KiEERE S — b
K 0 [EI U 7= M £ o JIE RS SR % Table 2 1277 L7,

-
-

Table 1. Number of bacteria in the 1SS-KIBO collected
with optimized swab method and determined by
guantitative PCR.
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Table 2. Number of bacteria in the ISS-KIBO collected
with microbe-collecting adhesive sheet and determined
by guantitative PCR.
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