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General comments:

Using a series of bulk laboratory experiments, Liu et al. investigate the effects of acidity
and light exposure on the survival and metabolism of two bacterial strains (isolated from
an aerosol sample) in cloud water. In particular, they measure the culturable cell
concentrations and ADP/ATP ratios to calculate the survival rates and energetic
metabolism of cells, respectively, under various combinations of acidic and illuminated
conditions. UPLC-MS was used to measure water-soluble and -insoluble biological material
from cell lysis and IC was used to measure carboxylic acid concentrations and calculate
biodegradation rates. Based on their measurements, Liu et al. concluded that
biodegradation could be competitive with chemical oxidation under certain conditions.
They summarized their results by stating that cloud water pH has an effect on the survival
and metabolism of neutrophilic bacteria and that combinations of stressors can be more
significant than expected from measurements conducted in isolation. While the
experimental design and physical measurements seem generally sound, this work raises
several questions regarding atmospheric relevance, which are specified below.

 

Specific Comments:

Pg 4, ln 122. Please elaborate on how and where the aerosol samples, from which the
bacterial strains were isolated, were collected. For example, is the altitude or
temperature of the sampling location known?
Please comment on whether the bacteria were metabolically active in the atmosphere
or rather on the possibility that they might have been dormant. What implications does



this have for the results?
These experiments were conducted in 5 mL volumes based on Methods section 2.2 (pg
6, ln 176). Multiple points in the manuscript (e.g., pg 6, ln 179; pg 7, ln 196; pg 8, ln
226) mentioned aliquots of the sample being removed for analysis. What volume was
removed, and would this in anyway bias the results? Were the test tubes stirred over
the course of the experiments, and if not, could this impact the data?
Is there evidence that bacteria were actively metabolizing in the acidity and light
experiments if the decay of organics in the cloud water mimic could not be observed?
Have any live/dead staining before and after light exposure been performed?
Pg 8, lns 220-222. While citations are provided to support the claim that the
concentration ratio between chemicals and cells rather than absolute values are
important for degradation rates, the latter two both reference the first one (Vaïtilingom
et al. 2010). In that case, it is for a different bacterium and for a single carbon source.
Can their assumption be extended to these experiments given the discrepancies?
What were the “simple” (pg 17, ln 410) calculations used to create Figure 5? Are they
merely ratios of the degradation rates or were they based on a model? Either way,
what are the assumptions used and the limitations of that approach? 
Furthermore, although Fankhauser et al. 2019 is referenced (pg 16, ln 379; pg 21, ln
478), their main finding was not acknowledged. They concluded that metabolically
active microorganisms in the atmosphere are physically separated from the majority of
atmospheric water (and thus organics), and that bacterial metabolism should not
significantly affect the total organic content. This seems to directly contradict the
finding that bacterial metabolism can be competitive with chemical oxidation. How can
this be reconciled?

 

Technical comments:

Pg 7, ln 183: Please define ADP and ATP.
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