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Executive summary

As part of the BACTLIGHT project, we wanted to study the impact of a photosynthetic pigment on the survival of
bacteria during atmospheric transport, as well as the influence of light. To do this, we used the chAMBRe
atmospheric simulation chamber in Genoa, Italy. The more detailed objectives and the methodology used are

defined in the following sections.



Scientific objectives

The atmosphere transports a great diversity of microorganisms. Among them, some taxa of bacteria, such as
Methylobacterium are abundant and recurring members of the viable fraction of the airborne microbes (Amato et
al., 2017). These include non-obligate light-users, and we postulate that this function could be a reason for their
prevalence and their high survival in the atmosphere. The alternative use of light to generate biochemical energy
(ATP) through photoheterotrophy and anoxygenic photosynthesis is known to enhance survival under nutrient-
deficient conditions (Soora and Cypionka, 2013).

Phototrophy is the process by which organisms convert the photons’ energy into electrochemical then biochemical
energy (ATP). Anoxygenic photosynthesis involves bacteriochlorophyll (BChl) as the active pigment and is exclusive
to bacteria (Koblizek et al., 2010). While the general structure of this molecule is very similar to chlorophyll, BChl
absorbs light mainly in the near infrared (=870 nm). Anoxygenic phototrophic bacteria (APB) do not use water
(H20) as electron donor, so this form of photosynthesis does not contribute to the production of O2. Rather, it
derives the electrons needed to generate energy from reduced inorganic or organic compounds, such as Fe2+ or
H2 or organic metabolic intermediates. ABP that use organic compounds (photoheterotrophs) are mostly
aerobic,unlike photoautotrophic bacteria, which are mainly anaerobic.

The energy derived from light can feed numerous cellular metabolic needs. Exposure to light increases the survival
of APB cells under carbon deficiency (Soora and Cypionka, 2013). This also saves organic substrates, which would
otherwise have to be respired. Our hypothesis is therefore that in the atmospheric conditions of a cloud
droplet/aerosol where the quantities of bioavailable nutrients are limited, the use of light could be beneficial and
favor survival by supporting the maintenance of metabolic activity.

The atmospheric simulation chamber ChAMBRe is particularly adapted to investigate this question: bacteria can be
aerosolized, exposed to a range of light conditions, and assessed for viability using appropriate sampling

procedures (SKC Biosampler).

Reason for choosing station/ infrastructure

We chose this simulation chamber because it specialises in injecting micro-organisms. What's more, almost all the

equipment we needed was supplied by the laboratory.

Activities during the TNA (research, training, events, ...)

For the duration of the TNA, we were exclusively involved in research.



Method and experimental set-up

An ABP bacteria strain isolated from cloud (R17b-9 Methylobacterium sp.) will be cultured in R2A at 20°C, under 2
light conditions, in order to induce, or not, the synthesis of bacteriochlorophyll (BChl): 12h/12h photoperiod or 24h
light exposure.

Cells will be cultured to exponential phase (5-7 days) then collected by centrifugation, rinsed, and resuspended at
the desired concentration (~1079 cells/mL) into physiological liquid (0.8% NaCl) based on OD600. Volumes of 8 mL
of freshly prepared cell suspensions will be nebulized into the chamber and exposed to 3 different light conditions.
Airborne cells will be collected using a SKC Biosampler, into 20 mL of 0.8% NaCl for 10-minute periods every
30minutes for 2 hours.

Analyses will be performed to characterize the proportions of culturable and viable cells, and the level of
metabolicactivity. Total and viable cells will be counted by flow cytometry. Culturable cells will be enumerated by

culture on R2A. Metabolic activity will be estimated by quantifying ATP, by bioluminescence.

Preliminary results and conclusions

During the TNA we only did sampling, so it's difficult to give preliminary results and conclusions now. But all the

experiments were successful.

Outcome and future studies

The dissemination plan consists of communication into international congresses on microbial ecology (such
ISME,FEMS etc) and/or atmospheric sciences (AAAR, EAC etc). In the case of positive results (i.e. BChl leads
todifferences in the survival of bacteria cells).

For future studies we would like to focus on the study of bacterial transcriptomes in order to gain a more global

view of the metabolism of microorganisms.
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