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S1: Photographs of the atmospheric simulation chamber ChAMBRe at INFN, Genoa; a) overview of the
chamber; b) automated shelf to insert and extract petri dishes into and out of the chamber; c) inlet valve for
the bacterial injection




S2: Discussion about limitations and challenges faced during the conduction of the experiments

During the experiments, we encountered issues with the bacterial strains exhibiting
different behaviors after prolonged periods in the freezer and subsequent re-thawing.
Occasionally, the intervals between experiments exceeded several months. Upon
thawing out of the freezer, the bacteria were cultured on appropriate culture media as
usual. However, we observed significantly slower growth in LB broth and
discrepancies in results compared to previous experiments. In such instances, new
baseline experiments were conducted, establishing a new baseline against which
subsequent experiments with CO2 and dust were compared. The slopes and R?

values of the baselines are as follows:

e JM109 (Baseline 1): y=470.5x ; R?=0.998
e JM109 (Baseline 2) : y=92.7x ; R?=1.000
e JM109 (Baseline 3): y=25.5x ; R?=0.997

e JM109-pEC958 (Baseline 1) :  y=248.9x ; R?>=0.997
e JM109-pEC958 (Baseline 2):  y=111.6x ; R?=0.998
e JM109-pEC958 (Baseline 3):  y=38.1 ; R?=0.959

While the exact reasons for this behavior of the bacteria are not fully understood, it is
likely related to the stress imposed on the cells during freeze-thaw cycles. Aside from
the well-known cell damage during repeated freeze-thaw cycles, a previous study by
Bruhn-Olszewska (2018) showed that extreme temperatures can induce dormancy in
cells, rendering them non-dividing and non-growing (57,58). Consequently, freshly
thawed cells may exhibit lower growth rate due to a higher ratio of dormant to dividing
cells. Compared to previously cultured cells, re-thawed cells may contain a greater
proportion of viable but non-culturable (VBNC) cells, necessitating the establishment

of a new baseline.

When the new baselines were utilized, similar survival rates in percentage were
obtained as in earlier experiments that were compared to the initial baseline.
Therefore, all results were combined into the final results.

Furthermore, there were instances where no bacterial growth or uncountable growth
was observed from chamber experiments, suggesting potential errors during bacterial
suspension handling, chamber injection, or chamber settings. These experiments

were excluded from the analysis.



