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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 “microbe-collecting adhesive sheet
(Yamaguchi, et al. J. Microbial. Methods, 53: 405, 2003)”, and bacterial number was measured 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 useful device in the field of astrobiology.
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Fig. 1. Multi Protocol Converter (MPC) used in the ISS.
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Fig. 2. Sampling of bacterial cells from MPC with
microbe-collecting adhesive sheet.
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Table 1. Number of bacteria collected from MPC with
optimized swab method and determined by quantitative
PCR.

MPC No. 2 (4B ) MPC No. 3 (EFR$EE &)

AIE B YTV HER RIE BT YTy HER

miE(cm?) (cellsicm?) i (cm?2) (cells/cm?)
T7DTA 8 57x10" TrDTA 8 1.6x102*
T7 DB 8 3.1x10" I7r DB 8 1.0x102*
IrOBERO 20 3.9x10! IrOBEKH 20 3.5% 10"
HEENET 30 1.2x101** EEERRE 15 34 x40
ERERREA 15 6.3x 10" EREHOHMEA 4 1.9%102*
EREHERER 15 2.1x 10" EREHOHMEB 9 6.7x 101"
EIRRERDIHRA 9 1.0x 102 EREHOHMEC 4 3.9x102
EIRRERDTSAB 4 1.8 x 102" EEEHOHMED 15 5.9x101*
EIRRERDIRC 15 3.7x10 EBEEHOMEE 10 3.6x101™
EIRRERDOHAD 15 2.6% 102 EREHOHMEF 15 4.1 %101
AEREEA 20 1.9x102 SE-ALYE 2 4.4%x 102
AEEEB 20 9.1x 100+ SE-FEBLVE 2 1.6x10
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Table 2. Number of bacteria collected from MPC with
microbe-collecting adhesive sheet and determined by
quantitative PCR.

MPC No. 2 (4B &) MPC No. 3 (EF$EE &)

RAIE B YTV HER RIE B YTy HER
miE(cm2) (cells/cm?) i (cm?) (cellsicm?)
EZEA 6.25 1.2x 10! EX@TA 625  2.0x10%*
EZEB 6.25 5.1x10" EX@EB 6.25 1.9% 100
EZEC 6.25 3.0x 10" EXR@C 6.25 1.1% 100
EZED 6.25 5.1x 10" EZ@D 625  0.91x100*
EER@EE 6.25 1.2x10! ETDER: 17N 625  1.1x10%
Hus 3 EA 625  1.2x10% EER: 1) 625  1.0x10%
A9 aEiB 625  22x10% BB ERRE 6.25  0.94x 10
EBEHROSME 625  4.2x10"
AEBEEA 625  0.67x10%*
AEREEB 625  2.4x10%
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