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General comments
The manuscript “Microbial Community Structure and Activity Changes in Response to
the Development of Hypoxia in a Shallow Estuary” by Yunjung Park et al. details a study
conducted in Jinhae Bay. The authors samples water, measured chemistry, and collected sediment during an oxic-hypoxic transition during spring-summer-autumn. In addition to chemistry, DNA was extracted from water and sediment samples and primers
were used to PCR amplify the partial 16S rRNA gene, as well as the aprA gene involved
in sulfur cycling. The authors then used cloning, qPCR, and sequencing to estimate
abundance and composition of the aprA gene microbial community. Results showed
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that sulfide oxidizing prokaryotes were mostly unaffected during the study period, while
different OTUs affiliated with sulfate reducing bacteria changed in the sediment after
hypoxia.
The study has several limitations in what it’s trying to achieve. 1) Only one gene, i.e.
the aprA gene, is used to try and make conclusions of the larger microbial community
composition. This cannot be done. 2) Measurements of ammonium and nitrate, and
somewhat archael abundance, are used to try and draw conclusions regarding ammonium oxidizing archaea. This isn’t possible. 3) It is not clear if there were replicates
sediment samples taken, as results based on single samples are weak and difficult
to draw conclusions from. Sediments are a very heterogeneous and highly diverse
environment, containing thousands of different OTUS and a large amount of different
phyla. It can therefore be argued that the differences the authors see in sulfate reducing bacteria are due to different sediment samples without replicates (if there were
no replicates). The manuscript is rather unorganized, with e.g. an abstract feeling
more like a results section, and a discussion that is too long and more speculative and
results-based than a discussion of the main results with references to previous studies.
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With the use of today’s high-throughput sequencing, resulting in millions of sequences
to infer the microbial community composition, a weakness and limitation for such goals
is obviously the methodology used in the study, cloning followed by qPCR, and a focus
on a single gene.
What I recommend the authors to do instead is to try and use their current methodology as specialized method and a strength to study something specific, i.e. looking
more specifically at the aprA gene and the affiliated taxonomy during an oxic-hypoxic
transition. Tell the story of the microbes that were found to carry the gene, how they
changed in the water and sediment throughout the oxic-hypoxic transition. Keep it
simple and focused on the main findings, the manuscript doesn’t need to be long or
contain a large discussion of data unrelated to the main findings. Right now the current
manuscript tries to be something larger than the data can tell a story about.
C2

Printer-friendly version
Discussion paper

Specific and technical corrections
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Title
The authors cannot claim to have analysed the microbial community structure solely
based on analysed of one gene and cloning. Results from high-throughput sequencing
have shown that water and sediment have a very high diversity of prokaryotes, with
thousands of different OTUs residing in these environments. The authors need to
change the title to better represent their study. Also, in the study the authors extracted
DNA followed by PCR, which would not give an indication of microbial activity changes,
but rather just the amount of genes present in the samples.
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Abstract
The abstract is missing a short introduction, methodology, and has instead a results
section that is too detailed and too long. Instead of detailing the results, the authors
should try to briefly introduce the subject, why it’s interesting and what they did. Then
finish with the main findings and why these findings are important.
Introduction
Lines 128-129 The author cannot examine the nitrogen cycling microorganisms by
simply measuring nitrate and ammonium.
Methodology
Line 142-150 How many replicates were sampled at each time for water and sediment?
Did the authors sample and analyze replicate samples? The number of replicates
should also be mentioned in all figure text legends.
Line 144 It would be useful with GPS coordinates of the studied site. Also, (Lee et al.,
2017) is missing in the reference list
Lines 143 To inform exactly when sampling was done, i.e. the spread of samples
throughout the sampling campaign, the authors can refer to Figure 1.
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Lines 144-145 The top, middle, and bottom layers need to be defined. At what depth
were samples taken?
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Line 146 Exactly when was sediment samples collected?
Line 157 What was the in situ temperature and how were incubates done? Were the
sediment cores stored before incubation started?
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Lines 166-167 The top, middle, and bottom layers need to be defined. At what depth
were samples taken?
Lines 202-203 What methodology was used to sequence DNA?
Line 232 Do the authors mean that they aligned sequences with ClustalW?
Results
Even although the authors have grouped the data into Normoxic and Hypoxic they
do not conducted any statistical tests on their data. Statistical testing between the
normoxic and hypoxic bottom water of dissolved oxygen, nitrate, and ammonium would
strengthen the conclusions.
Line 254 Throughout the paper the authors refer several times to (Lee et al., 2017).
However this reference is missing in the reference list
Line 260 The terms normoxic and hypoxic needs to be defined. Also, in regards to the
measured oxygen units that the authors use in the paper. At what concentration is the
water considered to be hypoxic?
Line 263 What is middle and bottom water? This needs to be defined
Lines 301-302 What kind of correlation tests were conducted? Also show the results
from these correlations.
Lines 307-308 These are the authors control samples and the data is not shown. Show
the control data it as a supplemental file or how else can we, the readers, be sure the
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PCR trials were successful?
Line 331 I am not sure the authors can make this statement solely based on the analysis of one gene.
Line 335 OUT instead of OUT
Lines 339-343 I do not follow these sentences. It says 19 OTUs, but then mentions 24
in the parenthesis? Also nineteen is written as Nine-teen at one location.
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Line 342 Why does this necessarily indicate a high genetic diversity?
Discussion
The discussion is overall too long and needs to be substantially cut. It also needs
to focus more on the most important results. There has already been a lot done in
regards to chemistry in these studied systems. It would be better if the authors could
focus more on what’s new in this study compared to previous scientific work.
Lines 375-376 The authors did not investigate how the microbial community structure
changed. They mainly investigated the taxonomic affiliation related to aprA gene sequences were either present or absent in the sediment.
Lines 377-378 A decrease in oxygen causes many changes in in chemistry in the
sediment. The author’s cannot say that oxygen depletion is the main driver of change
in the microbial community. Especially not by simply studying one gene for a certain
type of microbes (i.e. sulfur cycling).
Lines 383-384 The authors cannot say this, if they want to analyse this further they
authors can conduct correlation tests, but as mentioned either they didn’t study the
general microbial community composition.
Page 18 This whole page only refers to one study, it’s therefore not really a discussion.
I would recommend the authors to shorten this paragraph regarding WOD and SOD
considerable and try to find more references.
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Line 407-408, and 417 But did the authors do a statistical correlation test?
Page 19 This page isn’t really a discussion. The authors need more references that
argue for or against their results. Also, this section can be shortened.
Lines 425-457 The nitrogen cycle is complex and includes many more components
than just nitrate and ammonium. Also, the present of Archaea is not enough to justify
ammonia-oxidizing archaea. I recommend the authors to remove the whole section
regarding nitrogen cycling in the discussion, or make it substantially shorter.
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Line 459 I think this is the first time the water depth is mentioned of the studied site.
How can the results from their study show similarities to the permanent OMZ? The
authors say it does, but not how and why.
Lines 450-467 This is stretching it too long, the authors did not do RNA sequencing, or
investigate AOA genes. I think it’s therefore a bit farfetched to compare to such studies.
Line 472 Why is Abell et al., 20111 referred to here?
Lines 476-479 This is a bit of a stretch based solely on microbial abundance data. We
do not know how the community composition changed in general between the collected
samples. The study only details a few OTUS and how they changed depending on one
gene.
Line 478 More correct would be to say that “the abundance of sediment archaea were
less”
Lines 484-490 The data cannot support that it seems that AOA was responsible for
increasing archael-populations. This section can be shortened, as right now it’s very
speculative.
Lines 491-497 This is also a bit of a stretch, the data as it is now does not support
much speculation of methanogenic archaea.
Line 499 Rather than “large numbers”, a better word could be “majority”
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Line 506 redundant comma after OUT
Lines 499-517 A large portion of this sections reads like results rather than a discussion.
Lines 526-554 it seems that the authors try to wrap up and summarize the results here,
I recommend to shorten and focus this section more.
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Line 553 Here it would be more appropriate to write the response of sediment microbes
carrying the aprA gene, rather thang generalizing to the whole microbial community
composition.
Figures
Figure 1 Clarify that sediment samples were taken where arrows are shown.
Figure 3 This figure is difficult to follow. I recommend the authors to make a table of the
WOD and SOD data instead (that they refer to in results section 3.3). Also, top, middle,
and bottom needs to be defined. At what meter depth did the authors sample water?
In addition, it seems the authors never refer in the text to the total copy numbers (copy
numbers of aprA gene or 16S rRNA gene?) shown in this figure. There are error bars
in Figure 4 indicating replicate samples, did the authors also take replicates for the data
shown in figure 3?
Figure 4 How many replicates are shown in this figure? What does the error bars
represent, e.g. standard deviation or standard error? Top, middle, and bottom layers
needs to be defined? At what water depth did the authors sample water?
Figure 6 What do the colors and the squares and circles denote? Also the top, middle,
and bottom layer needs to be defined (what m?). The abbreviations, SOP I, SOP II, DSRB etc... needs to be written out and explained in the text. Right now I cannot find any
explanation for what e.g. T-SRB stands for. Also, instead of writing SOP; SRB etc. On
the x-axis it would also be informative to know the date, and the oxygen concertation
at the time of sampling. This figure could potentially be remade as a heatmap using
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colors which could make it easier to interpret the results the authors wish to show.
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