Reviewer 1

The manuscript “Adaptations of methane oxidising bacteria to environmental changes”
describes the diversity of methane oxidizing community under natural conditions and after
experimental modifications. Overall, the study is well written

Answer: Thank you very much for the appraisal.

However there are some major concerns:

There is a mix between environmental observations and the experimental modifications. For
the environmental observations the authors describe 2 locations at 4 seasons and 2 water depths.
These should be described in a single way, so the readers can easily see if there is for example
an influence of water depth or season on the MOB community.

However, as these environmental set-ups are quickly combined with the experiments, these
basic and natural description of the MOB community remains unclear.

The experimental set ups involve modifications of the methane concentrations (3 levels),
salinity (4 levels) and temperature (3 levels). First it should be explained why these levels were
chosen in comparison to the natural range of these factors. The temperature range seems rather
high, does the North Sea ever has water temperatures > 25°? What about lower temperatures <
15°? For the methane concentrations it should be clarified how much 5% CH4 in the headspace
relates to nmol/L of dissolved methane; and how these concentrations relate to the natural
concentrations at the study site. The same holds for the chosen levels of salinity.

The incubation time of 20 — 30 days seems to be rather long. Can the authors verify that other
parameters such as oxygen concentrations, depletion of nutrients or biofilm on the glass bottle
were not changing the system off from the "normal" situation?




As the authors have chosen to use 3 experimental factors, a full factorial analysis would include
a full combination of all three factors, i.e. 3 x 4 x 3 =36 combinations. A subsequent ANOVA
could then state if these factors do have a significant influence on the MOB diversity. Therefore,
the experimental part of the Ms should formulate clear hypothesis, which than can be accepter
or not, such as: methane does have an influence on the diversity.

In addition, it could be shown (maybe with a heat map) at which combination a specific MOB
group has a preference for which experimental combination.

As it is now in the Ms there are certainly a lot of information, but the reader (or at leas I)
remains confused about the presented results. Thus I recommend a separation of environmental
and experimental results. For the experimental results, either each parameter or better
combination of parameters should be described separately.




Reviewer 2

De Groot et al. have performed incubation experiments with samples they collected from
several marine sources. They have sequenced samples of the endpoints of all of these
incubations, and present that sequencing data in this paper. The incubations were provided with
methane, and incubated under different temperature and salinity conditions.

Although it is nice that the authors put effort into incubations and sequencing, this paper in its
current form unfortunately does not provide valuable insights to the scientific community. It
reads more like a data collection description than a scientific paper. In this form, I think it
would be highly useful in a repository, so that others can include this data into their research.
This feeling is enhanced by the very short discussion section of the paper.

The setup of the experiments is also flawed for the conclusions drawn here. As stated in the
methods, the incubations were stopped when methane levels were below 10% of initial
concentration, and as a result the duration of the incubations varied. The communities are
clearly not stable, but in a process of change from their initial composition to a community
more adapted to the conditions they were placed in. However, if the incubations differ in
duration, than one cannot simply compare them and then attribute the changes to the treatments.
It is likely that certain community members are fast responders, but deminish later, or vice
versa. Therefore, to compare communities, they need to be from incubations of the same
duration.




The figures are hardly refered to in the discussion. The NMDS figures are not mentioned at all
in the discussion. They are also hardly mentioned in the results. Therefore, those figure do not
add anything at the moment.

This paper feels to me as wrangling the maximum out of data. And although I encourage the
reuse and the public availability of data, I do not think this paper is of interest to the readers of
BG.

Specific comments:

The non-continuous line numbering is unpractical.



Abstract
1. The first sentence of the abstract is hard to follow. I’d recommend changing it to make
sure the readers are on board.

The result that methanotrophs increase in abundance when more methane is added, is presented
as the key result in the abstract. This is very obvious, as it’s the only microbe that is provided
with improvement of their living conditions, whereas the other members of the community are
not. Therefore I don’t think this is really the result to highlight.

Figures
Using HS for headspace in a paper about marine settings is somewhat confusing, as it makes
me think of hydrogen sulfide.

Fig. 1

I’d choose to put % instead of relative abundance on the y axis. I am also not a big fan of this
scaling. Abundances below 0.5% should not be reported in my opinion as 16S sequencing and
PCR based methods are just not reliable enough for that. Therefore, the lower regions of the
scale are not necessary anyway.

I have not tried it but I think these colors don’t print well in gray scale (probably cant be
recognized anymore). It would also look better if the bars had a line between them so they don’t



become a big blob. It is hard to understand what I need to take home from this figure. The bars
are small, there is a lot of info, the labels don’t tell me anything so I need to go back and forth
to the legend.. I would recommend making this figure more attractive and perhaps move some
information to the supplemental info that is not key information. Or split the figure into several
figures to make it easier to highlight key findings.

Table 2.
Is the abundance in the autumn higher? Or the abudance after incubation of a sample taken in
autumn? That should be more clear from either the table or the caption. What is base mean?

Table 2 + 3 + 4. I think this data could presented in a much more attractive way. The dry
numbers are useful but don’t need to be a table, they can be in the text or as a supplemental
table.

Figure 2. Same comments as to figure 1: hard to interpret, unattractive to look at.

Methods:

P4L29: So the incubations were all different in duration? How can you then say that the
differences in community composition were due to the conditions? It can also have been due
to the duration of incubation, as the communities are clearly in a non-stable state. The exact
duration should also be reported somewhere for each incubation.



Discussion

P1619 I do not agree to this statement. It is presented as the main finding of the paper, but I
think it is incorrect to say that you can deduct from your experiments that methane is the
primary factor shaping microbial community composition. Because methane is the only redox-
active element that you changed. The experiments with different temperatures and salinities
change completely different factors. Therefore, making such statements based on these
incubations is not possible.

P16111 This seems very obvious and not that surprising.

P16L18 Can play, not a given that they do.

P16129 it would be interesting if you placed this into context of your incubations, whether you
seem similar trends in the origin material versus the results of your incubations

P16L44 it would be useful to have your figures show these findings more clearly






