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1 Supplementary Tables 

Table S1. Environmental conditions of Earth, Mars and the MARTE chamber. 

Environmental 
conditions 

EARTH MARS MARTE CHAMBER 

Temperature (°C) 56.7° - (-89.2°) 1 10° (Summer) - 100° (In winter at the poles) 2,3 10°C daytime; -15°C nighttime  

Pressure (mbar) 1,013.25 7-20 20 

Atmosphere 
78% N2; 20% O2; 1% H20; 0.93% Ar; 

0.04% CO2 4 
95% CO2; 2.7% N2; 1.6% Ar; 0.14 O2; 0.13% H20; 
0.08% CO  

100% CO2  

Essential elements C, H, N, O, P, S 5 C, H, N, O, P, S 6 C, H, N, O, P, S 

Solvent Water 7 Brines 8 TB culture medium 

Source of energy Solar radiation 550W/m2 9 Solar radiation 550W/m2 10 

6h: Xenon lamp (666 W/m2) + Deuterium lamp 
(5.11 W/m2) 

18h: Nighttime (no radiation sources) 
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Table S2. Identification of proteins in Bacillus subtilis with significant differences in expression according to the 2D-DIGE analysis.   

 

File: Table S2.xlsx 

 

 

 

 

 

 



2 Supplementary Figures  

Figure S1. 3D technical diagram of the MARTE simulation chamber.  

 



Figure S2. Phase change observed over the course of one sol. (A) When the liquid culture is introduced into the MARTE chamber, bubbling initially occurs 

due to the pressure drop. (B) Later, during the night, a phase change is observed as the medium freezes. During the following sunset, the sample thaws and 

releases bubbles again. This same process repeats at sunrise and sunset throughout the five sols. 

 

 

 

 

 

 

 



Figure S3. Still image from video 1. The image shows the moment when the culture medium is bubble-forming. 

 

  



Figure S4. Temperature and electrical resistance over one sol. The graph shows sample temperature (black line) and electrical resistance (red line) throughout 

a sol. Chamber temperature reaches 10°C during the daytime (yellow-shaded area) and drops to -15°C at night. A sharp decrease in resistance occurs as the 

sample thaws, followed by a gradual increase as it refreezes at sunset. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure S5. 2D-DIGE gel images. Representative 2D-DIGE gel of protein extracts from cultures grown under (A) standard conditions (labeled with Cy3 

fluorochrome) and (B) Martian conditions (labeled with Cy5). (C) Gel stained with Coomassie Blue for overall protein visualization. Selected spots were excised, 

digested with trypsin, and identified by MALDI-TOF MS. 
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