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Literature list about the MELiSSA Project and connected research (1988-2021) followed by 
seminal proceedings of 1987-1988 

Legend of paper (or book chapters) topics/MELiSSA compartments:  
LSS :  Life Support Systems                                                                                                                                   
SP: Space flight experiments and related studies (biocontamination, confined or extreme environments, space 
simulations (radiation, microgravity, low shear)                                                                                                                                                                                              
Mo: modelling                                                                                                                                                                                                  
C1: MELiSSA first compartment (thermophilic, anaerobic, waste degradation)                                                                                 
C2: MELiSSA second compartment (anaerobic photosynthetic)                                                                                                             
C3: MELiSSA third compartment (nitrifying)                                                                                                                                               
C4a : MELiSSA fourth compartment (microbial food production (spirulines (Limnospira indica ex:Arthrospira)))                                                                 
C4b: MELiSSA fourth compartment (plant food production)                                                                                                                   
C5: Consumers compartment                                                                                                                                                                      
MPP:  MELiSSA Pilot Plant. 
 

Year Authors Topic/MELiSSA 
Compartment 

Title Journal Volume Pages/DOI/ 
PMID.. 

2021 Guarato P. LSS, Mo Carbon Capture, Utilization  and Storage in 
Switzerland  

Volume 1. The Technological and Scientific 
framework 

Cahier de 
l'IDHEAP 

(Institut des hautes 
études en 
administration 
Publique/Unil. 
Lausanne) 

315 
2021 
104pp 

ISBN 978 2 
940667 05 5 

2021 Guarato P. LSS,  Mo Carbon Capture, Utilization  and Storage in 
Switzerland  

Volume 2. The Institutional and Legal framework 

Cahier de 
l'IDHEAP 

316 
2021 
205pp 

ISBN 978 2 
940667 06 2 
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2021 Ciurans C, 
Bazmohammadi N, 
Poughon L, 
Vazquez J.C,         
Dussap C-G, Godia 
F, Guerrero J.M 

MPP, Mo, LSS Hierarchically Controlled Ecological Life Support 
Systems 

Comp. Chem. 
Engineering 

2021 
Dec 5 

DOI.org/10.1
016/j.compc
hemeng.2021
.107625 

2021 Verbeelen T,  
Leys N, Guanigue 
R, Mastroleo F 

C3,C2, LSS, SP Development of Nitrogen Recycling Strategies for 
Bioregenerative Life Support Systems in Space 

 

Front. 
Microbiol. 

2021 
Oct 13 

DOI.org/10.3
389/fmicb.20
21.700810 

2021 
 
 

Garcia-Gragera D, 
Arnau C, Peiro E, 
Godia F, Dussap C-
G, Poughon L, 
Gerbi O, Lamaze B , 
Lasseur C. 

MPP, LSS MELiSSA Pilot Plant Integration: building blocks 
for a regenerative life support platform  
 

Front. 
Astronomy and 
Space Sciences, 
section 
Astrobiology 

2021  
Oct 19 

 DOI.org/10.3
389/fspas.20
21.750616 

2021 Cabecas Segura P, 
De Meur Q, Tanghe 
A, Onderwater R, 
Dewasme L, 
Wattiez R, Leroy B. 

C2 Effects of Mixing Volatile Fatty Acids as Carbon 
Sources on Rhodospirillum rubrum Carbon 
Metabolism and Redox Balance Mechanisms  

Microorganisms  2021 
Sept 21 

 DOI: 
10.3390/micr
oorganisms9
091996. 
PMID: 
34576891; 
PMCID: 
PMC8471276 

2021 Bayon-Vicente G, 
Marchand E, 
Ducrotois J, 
Dufrasne FE, Hallez 
R, Wattiez R, Leroy 
B. 

C2 Analysis of the Involvement of the Isoleucine 
Biosynthesis Pathway in Photoheterotrophic 
Metabolism of Rhodospirillum rubrum 

Front Microbiol. 2021 
Sept 21  

 DOI: 
10.3389/fmic
b.2021.73197
6. PMID: 
34621257; 
PMCID: 
PMC8490811 
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2021 Paradiso R, De 
Pascale S 

C4b Bioregenerative systems to sustain human life in 
Space: the research on higher plants 

  

Ital Hortus 2021 
Sept 
 

 DOI:  
10.26353/j.it
ahort/2021.2
.0121 

2021 Garcia-Gragera D, 
Peiro E, Arnau C, 
Cornet J-F, Dussap 
C-G, Godia F  
 

C4a Dynamics of long-term continuous culture of 
Limnospira indica in an air-lift photobioreactor  
 

Microb 
Biotechnol  
 

2021 
Aug 2.  
 

 PMID:  
34342154 
DOI: 
10.1111/175
1-
7915.13882 

2021 Yadav A, Maertens 
L, Meese T,  Van 
Nieuwerburgh  F, 
Mysara  M, Leys N , 
Cuypers A , Janssen  
P-J 

C4a, SP Genetic Responses of Metabolically Active 
Limnospira indica Strain PCC 8005 Exposed to γ-
Radiation during Its Lifecycle 
  
 
     
 
 

Microorganisms 
 

2021 
Jul 30 
 
9(8):16-
26. 

 PMID: 
34442705 
PMCID: 
PMC8400943 
DOI:10.3390/
microorganis
ms 
9081626 

2021 Fahrion J, 
Mastroleo F, 
Dussap CG, Leys N. 

C4a, LSS Use of photobioreactors in Regenerative Life 
Support Systems for Human Space Exploration 

Front. 
Microbiol. 
June 29  
 

12: 
699525 

 DOI: 10.3389 
PMID: 
34276632 
 

2021 Sachdeva N, 
Poughon L, Gerbi 
O, Dussap C-G, 
Lasseur C, Leroy B, 
Wattiez R. 

 
C4a, LSS 
     
 
     
 
 

Ground Demonstration of the Use of Limnospira 
indica for Air Revitalization in a Bioregenerative 
Life-Support System Setup: Effect of Non-Nitrified 
Urine–Derived Nitrogen Sources 

Frontiers in 
Astronomy and 
Space Sciences  

2021 
June 8 

 DOI:10.3389/
fspas.2021.7
00270 
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2021 Lasseur C,  
Mergeay M.  

LSS 
  

Closed ecological systems in extreme 
environments , current and future ways to closed 
life support systems : Virtual MELISSA conference 
, Ghent (B) (3-5 /11/2020). A review  

Ecological 
Engineering and 
Environment 
Protection,  

No 1,  
p. 25-
35          

 DOI.org/10.3
2006/eeep.2
021.1.2535 

2021  Van Gerrewey T, 
El-Nakhel C,  De 
Pascale S, De 
Paepe J, Clauwaert, 
P, Kerckhof F-M,  
Boon N, Geelen D.  

C4b Root-Associated Bacterial Community Shifts in 
Hydroponic Lettuce Cultured with Urine-Derived 

Fertilizer 

Microorganisms
mdpi,1255426 

9   DOI:10.3390/ 
microorganis
ms9061326 

2021 De Pascale S, 
Arena C,  
Aronne G, De 
Micco V, Pannico 
A, Paradiso R, 
Rouphael Y. 

C4b, LSS, SP Biology and crop production in Space 
environments: Challenges and opportunities.  
 

Life Sci Space 
Res (Amst). 

29:  
30-37 
 

 DOI: 
10.1016/j.lssr
.2021.02.005. 
Epub 2021 
Mar 2.  
PMID: 
33888285 
Review. 

2021 Cockell CS, Santomartino 
R, Finster K, Waajen AC, 
Nicholson N, Loudon CM, 
Eades LJ, Moeller R, 
Rettberg P, Fuchs FM, 
Van Houdt R, Leys N, 
Coninx I, Hatton J, 
Parmitano L, Krause J, 
Koehler A, Caplin N, 
Zuijderduijn L, Mariani A, 
Pellari S, Carubia F, 
Luciani G, Balsamo M, 
Zolesi V, Ochoa J, Sen P, 
Watt JAJ, Doswald-
Winkler J, Herová M, 
Rattenbacher B, 

SP Microbially-Enhanced Vanadium Mining and 
Bioremediation Under Micro- and Mars Gravity 
on the International Space Station. 

Front Microbiol.  12 
Apr 1 

 DOI: 
10.3389/fmic
b.2021.64138
7. eCollection 
2021.  
PMID: 
33868198 
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Wadsworth J, Everroad 
RC, Demets R. 

2021 Izzo LG, Mickens 
MA, Aronne G, 
Gómez C. 

C4b Spectral effects of blue and red light on growth, 
anatomy, and physiology of lettuce. 

Physiol Plant. 
2021  

Mar 13.  DOI: 
10.1111/ppl.
13395.  
PMID: 
33715155 

2021 Izzo LG, Aronne G. C4b Root Tropisms: New Insights Leading the Growth 
Direction of the Hidden Half. 

Plants (Basel). 
2021  

10(2):2
20 Jan 
23 

 DOI: 
10.3390/plan
ts10020220. 
PMID: 
33498761 

2021 Ciurans C, 
Bazmohammadi N, 
Vazquez J.C,         
Dussap C-G , 
Guerrero J.M, 
Godia F 

MPP, Mo, LSS Hierarchical Control of Space Closed Ecosystems 
 
 
Expanding Microgrid Concepts to Bioastronautics 

IEEE Industrial 
Electronic 
magazine 2021 

January 
 

 1932-
4529/21©202
1IEEE 

2020 Brunet J.  LSS , Mo Ingénierie de la systémique 
 Tome3 : Un système régénératif pour le spatial :  
Application au projet MELiSSA 
 

Book  
112pp 

Tome 3 
 
 

 ISBN 
97910343503
91 
(English version in 
prep.) 

2020 Cockell CS, Santomartino 
R, Finster K, Waajen AC, 
Eades LJ, Moeller R, 
Rettberg P, Fuchs FM, 
Van Houdt R, Leys N, 
Coninx I, Hatton J, 
Parmitano L, Krause J, 
Koehler A, Caplin N, 
Zuijderduijn L, Mariani A, 
Pellari SS, Carubia F, 
Luciani G, Balsamo M, 

SP  Space station biomining experiment 
demonstrates rare earth element extraction in 
microgravity and Mars gravity 

Nature 
Commun.  

11 (1) 
5523. 
Nov 10; 

 DOI: 
10.1038/s414
67-020-
19276-w. 
PMID: 
33173035  
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Zolesi V, Nicholson N, 
Loudon CM, Doswald-
Winkler J, Herová M, 
Rattenbacher B, 
Wadsworth J, Craig 
Everroad R, Demets R. 

2020 Aronne G,  Romano L 
E, Izzo LG 

C4b Subsequent inclusion/exclusion criteria to select the 
best species for an experiment performed on the ISS 
in a refurbished hardware 

Life Sciences in 
Space Research  

27:  
19-26 

  

2020 Santomartino R, Waajen 
AC, De Wit W, Nicholson 
N, Parmitano L, Loudon C-
M, Moeller R, Rettberg P, 
Fuchs FM, Van Houdt R, 
Finster KW, Coninx I, 
Krause J, Koehler A, 
Caplin N, Zuijderduijn L, 
Zolesi V, Balsamo M, 
Mariani A, Pellari S S, 
Carubia F, Luciani G, Leys 
N,  Doswald-Winkler J, 
Herová M, Wadsworth J,  
Everroad C, Rattenbacher 
B, Demets R, Cockell C . 

SP, LSS No effect of microgravity and simulated Mars gravity 
on final bacterial cell concentrations on the 
International Space Station: applications to space 
bioproduction 

Front. Microbiol.  
 
section Extreme 
Microbiology 

   

2020 Lindeboom, R.E.F., 
De Paepe, J., 
Vanoppen, M., 
Alonso Fariñas, B., 
Coessens, W., Alloul, 
A., Christiaens, 
M.E.R., Dotremont, 
C., Beckers, H., 
Lamaze, B., Demey, 
D., Clauwaert, P., 
Verliefde, A.R.D. 
Vlaeminck, S.E.   

SP, C3 A five-stage treatment train for water recovery 
from urine and shower water for long-term 
human Space missions 

Desalination   495    114634 

2020 De Paepe J,              
De Paepe K, Gòdia F, 

C3 Bio-electrochemical COD removal for energy-efficient, 
maximum and robust nitrogen recovery from urine 
through membrane aerated nitrification 

Water Research 185  116223 
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Rabaey K, Vlaeminck 
S, Clauwaert P 

2020 Poulet L, Dussap C-G, 
Fontaine J-P 
 
  

Mo, C4b Development of a mechanistic model of leaf surface 
gas exchange coupling mass and energy balances for 
life-support systems applications 
 

Acta Astronautica   DOI: 
10.1016/j.acta
astro.2020.03.
048 

2020 De Meur Q, 
Deutschbauer A, 
Koch M,  
Bayon-Vicente G, 
Segura P C, Wattiez 
R, Leroy B 

C2 New perspectives on butyrate assimilation in 
Rhodospirillum rubrum S1H under photoheterotrophic 
conditions 
 
 

BMC 
Microbiology 
volume 20 

20: 126   

2020 Paradiso R,  
Ceriello A, Pannico A, 
Sorrentino S, 
Palladino M, 
Giordano M, 
Fortezza R,  
De Pascale S. 

C4b Design of a module for cultivation of tuberous plants 
in microgravity: The ESA Project "Precursor of Food 
Production Unit" (PFPU). 
 
 
 

Frontiers Plant 
Science 

11 41   
41417 

DOI: 
10.3389/fpls.2
020.00417 

2020 Carillo P, Morrone B, 
Fusco GM,  
De Pascale S, 
Rouphael Y. 
 

C4b Challenges for a sustainable food production system 
on board of the International Space Station: A 
technical review. 
 
 

Agronomy 10(5) 68 https://www.
mdpi.com/207
3-
4395/10/5/68
7 

2020 Fahrion J, Carina C, 
Zabel P, Schubert D, 
Mysara M, 
Van Houdt R, 
Eikmanns B,   Beblo-
Vranesevic K, 
Rettberg P 

C4b, SP, 
LSS  

Microbial Monitoring in the EDEN ISS 
Greenhouse, a Mobile Test Facility in 
Antarctica 
 

Front. Microbiol. 
2020 
 

11:525 
Mar 31 

5  

2020 Bayon-Vicente G, 
Wattiez R, Leroy B. 

C2 Global Proteomic Analysis Reveals High Light Intensity 
Adaptation Strategies and Polyhydroxyalkanoate 

Front Microbiol. 
2020  

11:464. 
Mar 25; 

 DOI: 
10.3389/fmicb
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Production in Rhodospirillum rubrum Cultivated With 
Acetate as Carbon Source. 
.    

.2020.00464. 
eCollection 
2020. PMID: 
32269553 

2020 De Paepe J, De Pryck 
L, Verliefde A, 
Rabaey K,  
Clauwaert P 

C3 Electrochemically Induced Precipitation  
Enables Fresh Urine Stabilization and Facilitates 
Source Separation 

Environmental 
Science & 
Technology 

54(6) 
3618-
3627 

 DOI: 
10.1021/acs.e
st.9b06804 

2020 Peiro E, Pannico A, 
Colleoni SG, 
Bucchieri L, 
Rouphael Y, De 
Pascale S, Paradiso 
R, Gòdia F 

C4b Air Distribution in a Fully-closed Higher 
Plant Growth Chamber Impacts Crop 
Performance of Hydroponically-grown 
Lettuce 

Frontiers in Plant 
Science  

10  DOI : 
103389/fpls.2
020.00537 

2020 Poughon L, Laroche 
C,  Creuly C, Dussap 
CG, Paille C, Lasseur 
C, Monsieur P, 
Heylen W, Coninx I, 
Mastroleo F,  Leys N 

C4a Limnospira indica PCC8005 growth in 
photobioreactor: model and simulation of the ISS and 
ground experiments 

Life Sciences in 
Space Research  
 

LSSR268 
 

 DOI : 
10.1016/j.lssr.
2020.03.002 

2020 Clauwaert P, De 
Paepe J, Jiang F, 
Alonso-Fariñas B, 
Vaiopoulou E, 
Verliefde A, Rabaey 
K 

C3, LSS Electrochemical tap water softening: A zero chemical 
input approach.  
.  
 

Water Res. 2020  169:115
263  
Feb 1 

 DOI: 
10.1016/j.watr
es.2019.11526
3. Epub 2019 
Nov 4. PMID: 
31734395 

2020 Senatore G, 
Mastroleo F, Leys N, 
Mauriello G. 
 

LSS, SP, C4a Growth of Lactobacillus reuteri DSM17938 Under Two 
Simulated Microgravity Systems: Changes in Reuterin 
Production, Gastrointestinal Passage Resistance, and 
Stress Genes Expression Response 

Astrobiology 20 
1-14  
 

 
 
 
 
 

DOI: 
10.1089/ast.2
019.2082 
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2020 Moreels M,  
Baselet B, Van Hoey 
O, Vanhavere F, 
Baatout S 

SP Stress and Radiation Responsiveness In: Choukèr A. 
(ed) Stress 
Challenges and 
Immunity in 
Space, Springer-
Verlag (Berlin-
Heidelberg) 

Chap 20 
p373-
404 
 

 DOI.org/ 
10.1007/978.3
.030-16996-
1_20 

2020 Van Houdt R, Leys N SP Monitoring the Microbial Burden in Manned Space 
Stations. 
  

In: Choukèr A. 
(ed) Stress 
Challenges and 
Immunity in 
Space, Springer-
Verlag (Berlin-
Heidelberg) 

Chap 25 
p463-
475 
 

 DOI.org/ 
10.1007/978.3
.030-16996-
1_25 

2020 Quintens R,  
Baatout S, Moreels 
M 

SP Assessment and Biomonitoring of Exposure to Space 
radiation  

In: Choukèr A. 
(ed) Stress 
Challenges and 
Immunity in 
Space, Springer-
Verlag (Berlin-
Heidelberg) 

Chap28 
p519-
533 
 

 DOI.org/ 
10.1007/978.3
.030-16996-
1_28 

2019 Volponi M, Lasseur C LSS, SP Considerations on Life Support for interstellar travel: a 
regenerative story 

Acta Futura 12: 
9-25 

  

2019 Muthert LWF,  
Izzo  LG,  
Van Zanten M,  
Aronne G. 

LSS, SP, C4b Root tropism: investigations on earth and space to 
unravel plant growth direction 

Frontiers in Plant 
Science 

10 : 
1807 

  

2019 Izzo  LG, Romano LE, 
De Pascale S,  
Mele G, Gargiulo L, 
Aronne G. 

SP , C4b Chemotropic vs hydrotropic stimuli for root growth 
orientation in microgravity 

Frontiers in Plant 
Science 

10 : 
1547 

1  
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2019 Izzo  LG, Arena C,  
De Micco V, Aronne 
G, Gomez C. 

LSS, C4b Light quality shapes morpho-functional traits and 
pigment content of green and red leaf cultivars of 
Atriplex hortensis  

Scientia 
horticulturae 

246 : 
942-950 

  

2019 El-Nakhel C, 
Giordano M, Pannico 
A,Carillo P, Fusco G-
M , de Pascale S, 
Rouphael Y  

C4b Cultivar-Specific Performance and Qualitative 
Descriptors for Butterhead Salanova Lettuce Produced 
in Closed Soilless Cultivation as a Candidate Salad Crop 
for Human Life Support in Space 

Life(Basel)  9(3): 
661 

  

2019 Ilgrande C, Defoirdt 
T, Vlaeminck SE, 
Boon N, Clauwaert P. 
  

C3 Media Optimization, Strain Compatibility, and Low-
Shear Modeled Microgravity Exposure of Synthetic 
Microbial Communities for Urine Nitrification in 
Regenerative Life-Support Systems 

Astrobiology 19:                DOI:  · 
10.1089/ast.2
018.1981 

2019 Christiaens M, De 
Paepe J, Ilgrande C, 
De Vrieze J, Barys J, 
Teirlinck P, 
Meerbergen K, 
Lievens B, Boon N, 
Clauwaert P, 
Vlaeminck SE. 

   C3 Urine nitrification with a synthetic microbial 
community 

Syst Appl 
Microbiol 

42(6): 
126021. 
 

 DOI: 
10.1016/j.syap
m.2019.12602
1  
PMID: 
31623889 

2019 Yadav A, Monsieurs 
P, Misztak A, 
Waleron K, Leys N, 
Cuypers A, Janssen 
PJ  

C4a 

 

Helical and linear morphotypes of Limnospira indica / 
Arthrospira sp. PCC8005 display genomic differences 
and respond differently to 60Co gamma irradiation  

European Journal 
of Phycology  

 

  DOI: 
10.1080/0967
0262.2019.167
5763 
 

2019 Paradiso R , de 
Pascale,S 

C4b Space farming to sustain human life: more than 20 
years of research at the University of Naples 

Chronica 
Horticulturae 

59(2) : 
13-17 

  

2019 Alemany L, Peiro E, 
Arnau C, Garcia D,  
Poughon L, Cornet J-
F, Dussap C-G, 
2019 Gerbi O, 
Lamaze B, Lasseur C,  

C4a, C5, MPP 
 

Continuous controlled long-term operation and 
modeling of a closed loop connecting an air-lift 
photobioreactor and an animal compartment for the 
development of a life support system 

Biochemical 
Engineering  
Journal  
 

151 :  107323 
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Godia F 
 

2019 De Middeleer G, Leys 
N, Sas B, De Saeger 
S. 

SP Fungi and Mycotoxins in Space-A Review. 
 

Astrobiology 19 (7) : 
915-926  
 

 DOI: 
10.1089 
/ast.2018. 
1854 

2019  Ilgrande C, 
Mastroleo F, 
Christiaens M,  
Lindeboom R, Prat D, 
Van Hoey O,  
Ambrozova I, Coninx 
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Pommerening-Roser, 
Spieck E,  Boon N,  
Vlaeminck S.E, Leys 
N , Clauwaert P 

SP, LSS, 
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Communities After a Spaceflight to the International 
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2019 Alloul A, Wuyts S, 
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SE 
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Volatile fatty acids impacting phototrophic growth 
kinetics on purple bacteria : Paving the way for 
production on fermented wastewater 

Water Research 152 : 
138-147 

  

2019  Muys M, Sui Y, 
Schwaiger B, Lesueur 
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Vermeir P, 
Vlaeminck S.E 

 
 
C4a, LSS 

High variability in nutritional value and safety of 
commercially available Chlorella and Spirulina biomass 
indicates the need for smart production strategies 
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Technology 
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245-257 

  

2019 Christiaens M, Udert 
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Huysman S, 
Vanhaecke L, 
McAdam E, Rabaey 
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C3 Membrane stripping enables effective electrochemical 
ammonia recovery from urine while retaining 
microorganisms and micropollutants 
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349-57. 

 DOI: 
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2. Epub 2018 
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Mild temperature hydrothermal oxidation of 
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nitrogen recovery in a regenerative life support 
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Poulet L, Fontaine JP, 
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Legend of paper (or book-chapters) topics & MELiSSA compartments:  
 
LSS :  Life Support Systems                                                                                                                                                                                    
SP: Space flight experiments and related studies (biocontamination, confined and extreme environments, space 
simulations (radiation, microgravity, low shear)) 

Mo: Modelling  

C1: MELiSSA first compartment (thermophilic, anaerobic, waste degradation) 
C2: MELiSSA second compartment (anaerobic photosynthetic) 
C3: MELiSSA third compartment (nitrifying) 

C4a : MELiSSA fourth compartment (microbial food production (as among others:  cyanobacteria: Limnospira indica 
PCC8005 /Arthrospira sp.PCC8005) (The taxonomic discussion is still ongoing (August 2019): making use of pangenomic taxonomy signatures for a large 
set of publicly available cyanobacterial genomes, strain PCC 8005 was allocated as the type strain to a new species named Arthrospira nitrilium (Walter et al, 2017), 
opening up a fresh discourse on Arthrospira taxonomy. Recently, mass produced Arthrospira have been placed into a new genus, Limnospira, mainly based on 16S rRNA 
phylogenetic analysis but also taking into account morphological and ecological data (Nowicka-Krawczyk et al., 2019), further fueling the complex debate among 
cyanobacterial taxonomists on the true and final position of the Arthrospira genus and its current member species).  

C4b: MELiSSA fourth compartment (plant food production)                                                                                                                     
C5: Consumers compartment 
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MPP: MELiSSA Pilot Plant  

 


