#Referee 2 comments

We are very grateful for the reviewer's comments, which have contributed to improve the
manuscript.

The role that the availability of B-vitamins,specifically vitamin B12 and B1,play in shaping
the marine microbial community is very relevant. The authors of this manuscript
conducted an extensive experimental campaign with the goal of providing some insight
to these processes. Unfortunately, their findings are poorly communicated and
overstated in this manuscript. Most of the discussion is highly speculative and is
insufficiently referenced.

We have made our best to refer adequately all the relevant studies and eliminating some

speculative statements.

The authors have gone “all-in” on the poorly justified concept of “response ratio”. | feel
like this calculated metric is overly general and prevents an in-depth analysis of the
actual data which likely contains subtle variations that could either support or undermine
the authors primary conclusions. | don’t understand why the authors chose to use
response ratios rather more traditional ecological and physiological metrics. While
response ratios could be a useful part of the discussion, they should be just that, a part
of the discussion. Additionally, the authors ignore the rates of community growth and
dynamics and only assess the response at the end time point relative to the initial point.
While it is not possible at this point to change the experimental design, the authors need

to change their interpretation of the data to acknowledge the limits of their data.

We are aware that sampling only at one endpoint (after 72 h incubation in our case) does
not allow to discuss in detail the dynamics during each experiment, however we were
particularly interested in extensively exploring the temporal and spatial variability of the
response to vitamin enrichment. The experimental design, involved 36 experiments, with

8 triplicate treatments (24 experimental units per experiment). Even sampling only at the



beginning and at the end we collected 972 samples for chlorophyll-a, and 972 for
bacterial biomass. Initial and endpoint sampling is a common practice in enrichment
microcosm experiments (e. g. Mills et al., 2004; Moore et al., 2006; Gobler et al., 2007;
Bonnet et al., 2008; Koch et al., 2011), and allows the estimation of net growth rates
using the following formula: In (endpoint biomass/initial biomass)/incubation time. A
previous work by Barber-Lluch et al (2019) in the same sampling area allowed us to
conclude that sampling at 72 h was adequate to explore the effect of vitamins on both
phytoplankton and bacterial biomass. As we agree with the referee that the dynamics of
phytoplankton and bacteria during the experiments are of interest, and following also the
advice of referee 1, we now include in the manuscript two new figures where the initial
and endpoint value of chlorophyll-a and bacterial biomass is represented. The response
ratio figure is now included in the supplementary information. We accordingly now
describe the dynamics of both planktonic components in the different experiments. We
nevertheless decided to keep the response ratio as a measure of the magnitude of the
effect (see below), which is very useful for the sake of comparison.

We used here the response ratio as the quotient between the measured quantity of a
response variable in experimental and control experimental units. Previous studies
dealing with the effects of nutrients additions on microbial communities have noted the
importance of expressing the change in the treatment relative to the control (Downing et
al., 1999; Hedges et al., 1999; Elser et al., 2007, among others). We find that this variable
is particularly adequate as a measure of the experimental effect because it quantifies the
proportionate change that results from an experimental manipulation. This metric is
widely use in marine ecology, and patrticularly in nutrient amendment experiments (e.q.
Martinez-Garcia et al., 2010; Teira et al., 2013; Barber-Lluch et al., 2019). The use of
the response ratio calculated from endpoint biomass data provides the same information
as the comparison of growth rates between treatments. Below we plot, as an example,
the relationship between the response ratio from biomass (endpoint biomass in treatment

divided by endpoint biomass in control) and the difference between growth rates (growth



rate in treatment minus growth rate in the control) using data from two of our experiments
(represented with different colours). It can be appreciated that the information provided
by the response ratios follows exactly the same pattern as that provided by comparing
growth rates. Moreover, the range of variation is higher for the response ratio, which

allows to statistically detecting more subtle changes.
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It is unfortunate that the only measures of biomass performed by these authors during
their experiments were bacterial abundance and chlorophyll A. These are very broad,
unspecific measures of community structure, that can be impacted by a myriad of
environmental factors. The authors make some substantial claims about the roles that
B-vitamin additions are playing on the microbial community; however, | wonder if they
really have enough resolution in their measurements to make these claims. The author’s
use of ‘response rate” to obscures the fact that they are only measuring bacterial
abundance and chlorophyll concentration. There are so many variables that impact these
measures, it's not clear to me that the authors are actually looking at responses from B-

vitamins.

B vitamins are essential growth factors for all microorganisms; therefore, the ultimate

effect of a vitamin deficiency will be an impairment of growth, which is typically evaluated



from changes in biomass. It is true that we only measure the effect on bulk phytoplankton
and bacteria, and thus we have toned down all the conclusions about the effect on
microbial community structure. We do not think that is unfortunate to have chosen
phytoplankton and bacterial biomass as response variable, considering that most
previous studies evaluating the role of B vitamins were based on biomass
measurements (Safudo-Wilhelmy et al., 2006; Gobler et al., 2007; Koch et al., 2011,
2012; Browning et al., 2018, Barber-Lluch et al., 2019). We are aware of many variables
that could affect bacterial and phytoplankton biomass, for this reason, we compared the
response of B vitamin treatments with their corresponding controls. B12, B1 and B12+B1
treatments were compared to the unamended control, while 1+B12, I+B1, [+B12+B1 were

compared with the | treatment.

| have some substantial concerns about the conclusions the authors make about
community diversity and B-vitamins. Their exact statistical methods need to be better
explained. Additionally, the authors need to fully explain the limits of their statistical
methods, and not overstate or be overly speculative about the observed correlations
between abiotic/biotic factors, B-vitamins, and the amplicon data. The manuscript needs
substantial copy editing/English language editing. All sections need to be streamlined.
The interpretation of results tends to be far too speculative. The authors need to only

make claims that their data can support.

We agree that some statistical methods needed further clarification and we recognize
that some analyses were somehow redundant and have been excluded from this revised
version. Specifically, we have eliminated the Pearson correlation between response
ratios and the clr (centered-log-ratio) abundance of taxonomic groups (reported in former
table 1) as was redundant with the dbRDA. Regarding the RELATE analysis to explore
the relationship between the responses to B vitamin treatments (response ratios of
phytoplankton and bacteria) and (1) the environmental variables (including nutrients,
temperature, salinity, B12, chla and BB), (2) the prokaryotic, or (3) eukaryotic community
structure, we believe that nicely shows that the responses are only significantly related
to the prokaryotic community structure. We have clarified how we constructed the

resemblance matrices (L272-L280).



It is important to note, that as we are aware of the statistical limitations when working
with relative abundance of sequences, prior to statistical analyses, ASV abundances

were transformed using the centered log ratio (Fernandes et al., 2014, Gloor et al., 2017).

The B12 analytical method appears to be derived from previously published methods.
Specifically, those published by Heal et al. 2014, Safiudo et al. 2012, and Suffridge et al.
2017. ltis troubling to me that the authors do not cite any of these papers in the methods
section, despite the fact that the described method is a nearly an exact match of those
described in the above papers. Additionally, SPE extraction efficiency and limits of
detection need to be included.

We now provided all the requested details about the vitamin B12 quantification method

and included all the references (L207-L217).

How were the whirl-pak bags prepared? Were they prepared to be trace clean? Were
they sterile? What sort of plastic are they made out of? Trace metal or trace organic (B-
vitamin) contamination is a real concern in experiments like these, especially when the
authors want to make conclusions about the impact of a trace-component. Many plastics
contain trace contamination from the factory, and if the bags were not properly prepared,
this variability could interfere with all results.

We did not use strict trace metal clean techniques for sampling. It is important to note
that the water for the experiments was pooled into a 20 | acid-cleaned carboy before
filling the bags, thus all the bags would have the same incidental input of trace metals.
We are aware that microbes could be limited by other trace elements or nutrients not
considered in our treatments, such as iron or other B vitamins. For this reason, we based
the discussion on the response ratios at the end of the experiments.

The whirl-pak® bags are made of low density polyethylene, are sterile, non-toxic and
transparent to the whole solar spectrum, thus avoiding UVR absorption of most other

materials, and have been frequently used for experimentation with plankton communities



(Gonzalez et al., 1990; Davidson and van der Heijden, 2000; Pakulski et al., 2007;

Teixeira et al., 2018). The bags were not additionally treated as were used only once.

References

Barber-Lluch, E., Hernandez-Ruiz, M., Prieto, A., Fernandez, E. and Teira, E.: Role of
vitamin B12 in the microbial plankton response to nutrient enrichment, Mar. Ecol.
Prog. Ser., 626, 29-42, doi:10.3354/meps13077, 2019.

Bonnet, S., Guieu, C., Bruyant, F., Prasil, O., Van Wambeke, F., Raimbault, P., Moutin,
T., Grob, C., Gorbunov, M. Y., Zehr, J. P., Masquelier, S. M., Garczarek, L. and
Claustre, H.: Nutrient limitation of primary productivity in the Southeast Pacific
(BIOSOPE cruise), Biogeosciences, 5, 215-225, doi:10.5194/bg-5-215-2008,
2008.

Browning, T. J., Rapp, I., Schlosser, C., Gledhill, M., Achterberg, E. P., Bracher, A. and
Le Moigne, F. A. C.: Influence of Iron, Cobalt, and Vitamin B12 Supply on
Phytoplankton Growth in the Tropical East Pacific During the 2015 El Nifio,
Geophys. Res. Lett., 45, 6150-6159, doi:10.1029/2018GL077972, 2018.

Davidson, A. and van der Heijden, A.: Exposure of natural Antarctic marine microbial
assemblages to ambient UV radiation: effects on bacterioplankton, Aquat.
Microb. Ecol., 21, 257-264, doi:10.3354/ame021257, 2000.

Downing, J. A., Osenberg, C. W. and Sarnelle, O.: Meta-analysis of marine nutrient-
enrichment experiments: Variation in the magnitude of nutrient limitation,
Ecology, 80, 1157-1167, doi:10.1890/0012-
9658(1999)080[1157:MAOMNE]2.0.CO,2, 1999.

Elser, J. J., Bracken, M. E. S., Cleland, E. E., Gruner, D. S., Harpole, W. S., Hillebrand,
H., Ngai, J. T., Seabloom, E. W., Shurin, J. B. and Smith, J. E.: Global analysis
of nitrogen and phosphorus limitation of primary producers in freshwater, marine
and terrestrial ecosystems, Ecol. Lett, 10, 1135-1142, doi:10.1111/.1461-

0248.2007.01113.x, 2007.



Fernandes, A. D., Reid, J. N., Macklaim, J. M., McMurrough, T. A., Edgell, D. R. and
Gloor, G. B.: Unifying the analysis of high-throughput sequencing datasets:
characterizing RNA-seq, 16S rRNA gene sequencing and selective growth
experiments by compositional data analysis, Microbiome, 2, 15,
doi:10.1186/2049-2618-2-15, 2014.

Gloor, G. B., Macklaim, J. M., Pawlowsky-Glahn, V. and Egozcue, J. J.: Microbiome
datasets are compositional: And this is not optional, Front. Microbiol., 8, 1-6,
doi:10.3389/fmicb.2017.02224, 2017.

Gobler, C. J., Norman, C., Panzeca, C., Taylor, G. T. and SafAudo-Wilhelmy, S. A.: Effect
of B-vitamins (B1, B12) and inorganic nutrients on algal bloom dynamics in a
coastal ecosystem, Aquat. Microb. Ecol., 49, 181-194, doi:10.3354/ame01132,
2007.

Gonzalez, J. M., Sherr, E. B. and Sherr, B. F.: Size-selective grazing on bacteria by
natural assemblages of estuarine flagellates and ciliates, Appl. Environ.
Microbiol., 56, 583—-589, 1990.

Hedges, L. V., Gurevitch, J. and Curtis, P. S.: The Meta-Analysis of Response Ratios in
Experimental Ecology, Ecology, 80(4), 1150, doi:10.2307/177062, 1999.

Koch, F., Marcoval, M. A., Panzeca, C., Bruland, K. W., Sanudo-Wilhelmy, S. A. and
Gobler, C. J.: The effect of vitamin B12 on phytoplankton growth and community
structure in the Gulf of Alaska, Limnol. Oceanogr., 56, 1023-1034,
doi:10.4319/10.2011.56.3.1023, 2011.

Koch, F., Hattenrath-Lehmann, T. K., Goleski, J. A., Sarniudo-Wilhelmy, S., Fisher, N. S.
and Gobler, C. J.: Vitamin B1 and B12 uptake and cycling by plankton
communities in coastal ecosystems, Front. Microbiol., 3, 1-11,
doi:10.3389/fmicb.2012.00363, 2012.

Martinez-Garcia, S., Fernandez, E., Calvo-Diaz, A., Marain, E., Moran, X. A. G. and
Teira, E.: Response of heterotrophic and autotrophic microbial plankton to

inorganic and organic inputs along a latitudinal transect in the Atlantic Ocean,



Biogeosciences, 7, 1701-1713, doi:10.5194/bg-7-1701-2010, 2010.

Mills, M. M., Ridame, C., Davey, M., La Roche, J. and Geider, R. J.: Iron and phosphorus
co-limit nitrogen fixation in the eastern tropical North Atlantic, Nature, 429, 292—
294, doi:10.1038/nature02550, 2004.

Moore, C. M., Mills, M. M., Milne, A., Langlois, R., Achterberg, E. P., Lochte, K., Geider,
R. J. and La Roche, J.: Iron limits primary productivity during spring bloom
development in the central North Atlantic, Glob. Chang. Biol., 12, 626—634,
doi:10.1111/j.1365-2486.2006.01122.x, 2006.

Pakulski, J., Baldwin, A., Dean, A., Durkin, S., Karentz, D., Kelley, C., Scott, K., Spero,
H., Wilhelm, S., Amin, R. and Jeffrey, W.: Responses of heterotrophic bacteria to
solar irradiance in the eastern Pacific Ocean, Aquat. Microb. Ecol., 47, 153—162,
doi:10.3354/ame047153, 2007.

Sanudo-Wilhelmy, S. A., Gobler, C. J., Okbamichael, M. and Taylor, G. T.: Regulation of
phytoplankton dynamics by vitamin B12, Geophys. Res. Lett, 33, 10-13,
doi:10.1029/2005GL025046, 2006.

Teira, E., Hernando-Morales, V., Martinez-Garcia, S., Figueiras, F. G., Arbones, B. and
alvarez-Salgado, X. A.: Response of bacterial community structure and function
to experimental rainwater additions in a coastal eutrophic embayment, Estuar.
Coast. Shelf Sci., 119, 44-53, doi:10.1016/j.ecss.2012.12.018, 2013.

Teixeira, I. G., Arbones, B., Frojan, M., Nieto-Cid, M., Alvarez-Salgado, X. A., Castro, C.
G., Fernandez, E., Sobrino, C., Teira, E. and Figueiras, F. G.: Response of
phytoplankton to enhanced atmospheric and riverine nutrient inputs in a coastal
upwelling embayment, Estuar. Coast. Shelf Sci., 210, 132-141,

doi:10.1016/.ecss.2018.06.005, 2018.



