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Un Environnement Hostile
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1¢" Principe de Lavolsier

Entrées: Sorties:

Co,

Transpiration

Contaminants
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15000 inhab/km2 >> Singapore (7000)
Densité en Volume:

80400 inhab/km3>>> Singapore (2800)




MIR Expérience (Novikova et al.) \\\&i cSad

ESA UNCLASSIFIED - For Official Use Scott Hovland | ESTEC | 11/01/2018 | Slide 7

— 0 e c= 0 - W = _ ] — — 3 == 2 — == B =R I+ European Space Agency



MIR Expérience (Ilyin et al.) &&:‘iesa

Evolution of S. aureus concentration on crew members locations
from the upper respiratory tract during short-term space

missions
Ln(CFU)/swab
7
6
B Throat
5 [0 Nose
4 T T
. -
T [ R
LT _ | il
ol 1
1 I
L: Launch 0 I I I T T T
F: Flight L-12 L-(7-5) L-(1-0) F R+(0-1) R+(5-7) R+(12-14)
R Return Space Mission time frame
ESA UNCLASSIFIED | 11/01/2018 | Slide 8

— 0l e c= ™ - ] ==

(i

[ — mm < R European Space Agency



=
17

MIR Expérience
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- Pas d’événement critique d’origine Microbienne,

« Pas d’événement humain (documenté) d’origine microbienne,

- De tres nombreux problemes de Hardware, d’origine microbienne,

- Tres tres difficile d’obtenir des statistiques fiables sur les vols habités,

L'Expérience de contamination microbienne de MIR a sérieusement impacte la
stratégie Européenne sur ISS.
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Le Challenge

Comment choisir et assembler des procedés pour
obtenir le degre de recyclage maximum et la
securité associee ?
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INSTRUMENTATION: MiDASS

BIDME|RIEUX
- T
Medical Mycology Advance Access published January 3, 2014
Medical Mycology, 2014, 00, 1-5

I ISHAM i ks doi: 10.1093/mmy/my1017

R T Advance Access Publication Date: 0 2014
INTERNATIONAL SOCIETY FOR s Short Communication
HUMAN AND ANIMAL MYCOLODGY

Short Communication

Usefulness of pan-fungal NASBA test for
surveillance of environmental fungal
contamination in a protected hematology unit

Marie-Pierre Brenier-Pinchart!3*, Hafid Abaibou?, Thomas Berendsen?,
Gautier Szymanskil, Messalia Beghri*, Sébatien Bailly'3,

Frédeérick Lasnet?, Anne Thiebaut-Bertrand?, Claude Mabilat?

and Hervé Pelloux13

Laboratory of Parasitology and Mycology, 2Department of Hematology, University Hospital, 3Joseph
Fourier University, Grenoble 1, Grenoble, France and *bioMérieux S.A., Chemin de L'Orme, 69280 Marcy
|'Etoile, France
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MIDASS Indicateurs

Microorganism Gram Origin
Propionibacterium acnes + Human commensal
Environment
Bacillus spp. + Environment
Indicators Legionella spp. - Water (air condition)
Candida spp. yeasts Human
Aspergillus spp. Moulds Environment
L. pneumophila - Water (air condition)
Pathogens S. aureus + Environment
S. pyogenes + Human commensal
S. pneumoniae + Environment
C. albicans yeast Human commensal
A. fumigatus mould Environment
ESA UNCLASSIFIED - For Official Use Scott Hovland | ESTEC | 11/01/2018 | Slide 15
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MIDASS Résultats \&
Indicators: quantitative (Requirements: LOD 50 Geqg/assay; LOQ 100)
NASBA perf. _
in 20 ul tube P. acnes Candida spp Aspergillus spp Bacillus spp  L€gionellaspp
format (16S rRNA) (28S) (28S) (16S rRNA (tmRNA)
Sensitivity <1 <0.1 0.01-1 0.1-10 0.1-10
Total RNA (Geq) '
Specificity 212 (1) 47147 (1) 35/35 (1) 10/10 (1) 10/10 (1)
0/5 (E) 4/65 (E) 7165 (E) 0/17 (E) 0/16 (E)
Quantification
3-log DR OK OK OK OK OK
Pathogens: qualitative (Yes/No) (Requirement: LOD 1 Geqg/assay)
NASBA perf.
in 20 pl tube L. C. A. S. aureus S, S
f t pneumophila | albicans = fumigatus (Ef-Tu) pyogenes pneumoniae
orma (28S & 18S
(tmRNA)  (28SrRNA)  rRNA) (16SrRNA)  (16S rRNA)
Sensitivity
Specificity 13/13()  20/20()  3/3()) 10/10 (1) 6/6 (1) 2/6 (I)
5/35 (E) 2/88 (E) 0/11 (E) 0/12 (E) 0/6 (E) 0/6 (E)
I: Inclusivity; E: Exclusivity
ESA UNCLASSIFIED - For Official se Scott Hovland 1 ESTEC | 11/01/2018 | Slide 16
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Contamination Modelling

- La Prédiction des contaminations de surface pourrait aider a étudier les
contre-mesures,

- En micro-gravité, il ya beaucoup de chance que le phénomene le plus
important soit I'impaction,
- Peut-on prédire ces phénomenes en micro-gravité ?
- Plusieurs études:
-BiosMhars :http://www.biosmhars.eu/
-BIOMODEXO
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Comex HH MODEL
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Streamlines .

Displacement jet is longer and more
guiescent than observed in experiments

.1 11/01/2018 | Slide 20
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Modélisation: Conclusion

- La prédiction particulaire est possible,

- Cependant, il faudra confirmer avec des échantillons microbiens,
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- cxceeding of standard on

Smicroorgar sms contents in FGB during
;;'} 1, ,-_J.x' i ISS-17 flights

g J«*’*J-'l . il uf L "-UAJ 71 day of Surfaces: 1652 dax of the Maght of ISS-15
. CFU /109 cm®

(stapdard given m ISS MORD 50 260 ;
actarium 10,000 CFUY 100 cse®, fungl 100 CFU /100 cas®)

—

Tested surfaces Bacteriom Funqgi
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S e : 50108
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== Firmicutes

Staphylococcaceae cSa

& except Staphylococcaceae
== Betaproteobacteria

B Neiseriaceae

& except Neiseriaceae

== Gammaproteobacteria
B Enterobacteriaceae

. Legionellaceae
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\ & Cyanobacteria
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» Fusobacteria
N ® |gnavibacteriae
0 ) N
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H Alphaprotecbacteria
1 2 3 1 B Deltaprotecbacteria
Air Diffuser Handrail Surface of Inside of Candidatus Saccharibacteria

intake incubator incubator ™ Verrucomicrobia

1 ISS[Z(FS IAHBFREOMBEIFRIES
ESA UNCLASSIFIED - For Official Use (SCHik 4, Figure 1 X n5|H) 018 | Slide 24

Relative abundance (%)
o
[ ]

S

A

ha
2

— 0 bhe c= ™ - W = I = —

- — Em gy N= | European Space Agency



valid

Anniin
Rob vai
Julia M

1. Departm
2. VTT Ltd,
3. Micrabia
4. Institut ¢
5. Institute

6. Institute

ARTIC

ESA UNCLASSIFIED - For Offic

Il bhe c= ™ -

in Microbiology

DRIGIMAL RESEARCH
published: 28 Mpil 2017
daot 10.3380mick. 201 700671

QOPEN ACCESS

Edited by

Daricin BF,

Linkarsity of Fome Tor Vorgaia, Raly
Reviewsd by

Jemes F Holdar,

Unvarsty of Massachusatts Ambarst,
Lsa

Ko Waidemar Finstar,

Aartus Urivarsity, Denmank

‘“Comespondenoa:
Motk L oys

netafe loyr@schoen.ba

Special .
This arfida was subvmittad fo
Extrame Miorobiology,

a saction of e oumal
Frortiers in Microbiolagy
Received 0F Fabrany 2017
HAccepded: 37 March 2017

T

The Impact of Space Flight on
Survival and Interaction of
Cupriavidus metallidurans CH34 with
Basalt, a Volcanic Moon Analog Rock

Bo Byloos™*, Nse Coninx ', Olivier Van Hoey®, Charles Cockell”, Nafasha Nichalson ¥,
Vyachesiav iyin®, Rob Van Howdt ', Nico Boon® and Natalie Leys '™

! Microbvolngy Lint, Beigian Nudosr Fosaarch Cantra, SCK=CEN, Mo, Balgin, ¥ Camtor for Microbia! Soology and
Technalogy, Ghant University;, Ghent, Belgium, * Reseanch in Dosimetnic Appiications, Balgian Nuckaar Hesoarch Cantra,
SCKwCEN, Mol, Batgium, * UK Cantra for Astrobiology, School of Physics and Asfronomy Univensity of Fdinburgh,
Eginburgh, UK, ©instids of Medicel and Biologioal Problams of Russian Academy of Soences, Mosoow, Aussia

Microbo-minaral interactions have become of interest for space exploration as
microorganisms could be usad to iomine from axira-termastrial material and axtract
alamants usaful as micronuinents in life support systems. This resaarch aimed to identify
the impact of space flight on the long-term survival of Cupnaviaus metaligurans CH34
in minaral water and the interaction with basalt, a lunar-type rock in preparation for the
ESA spacefight expariment, BIOROCK. Therefore, C. medalidurans TH34 calls wera
suspanded in mineral water supplementaed with or without crushed basalt and sand
for 3 months an board the Russian FOTOM-M4 capsula. Long-term storage had a
significant impact on call physiclogy and energy status (by fiow cytometry analysis, plate
count and intraceliular ATP measurements) as 60% of cells stored on ground lost their
call membrane potential, only 17% wero still active, average ATP levaels per cell wera
significanthy lower and cuiltivability dropped to 1%. The cells stored in the presence of
basaltt and esposed to space flight conditions during storage however showed less
dramatic changas in physiclogy, with only 16% of the calls lost their call membrane
potential and 24% weare still active, leading to a higher cultivability (50%) and indicating a
general positive effect of basalt and space fight on sunvival. Microbe-mineral interactions
and biofilm formation was altered by spacedfight as less biofilm was formed on the basait
during fiight conditions. Leaching from basalt also changed [measured with ICP-0ES),
showing that calls roleaseo more copper from basalt and the presence of calls also
impacted iron and magnesium conceniration imespective of the presance of basalt. The
flight conditions thus could counteract some of the detrimental efiects ocbserved after the
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Evolution
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- Au début de I'ISS, nous exigions seulement une propreté “visuelle”,

« Notre expérience (et les resultats Russes...) ont convaincu la communauté
Internationale de... progresser,

- Toutefois, la communauté spatiale vient des Sciences dures , et on peut dire
que les microbes ne furent pas toujours les plus résistants....

« CONCLUSION : tous les cargos Europeens ont éte produits et lancés avec des
nouveaux standards de qualiteg,
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ATV Microbial Air Quality After Late Access

m Air renewal 3-12/03/2013

0.9 -
0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 -

0.1 -
A A / The air flow applied during all open

] Bacteria (CFU/m3) | Fungi (CFU/m3) | configuration during LACI operations and the air
renewal performed after closure allowed to
maintain the very good quality of the ATV4 PM
atmosphere which remain stable from S5c final
closure to LACI closure
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CONCLUSION deesa

- La propreté microbienne est un volet important de I'exploration habitée,

- Aujourd’hui nous ne sommes toujours pas capable d’avoir une charactérization
fiable de nos veéhicules en opération,

De nombreuses études sont en cours:

- BioMolecular instrumentation ,
o - Nouveau matériaux,

- Prédiction et modélisation,

- Opération,
La communauté microbienne spatiale reste une petite communauté et nous vous
invitons a declarer votre intérét.
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