Reviewer 1
Recommendation “accepted as is”.

Response: Thanks very much for your time and consideration.

Reviewer 2

The authors did a great job during their response to the reviewers remarks and significantly
improved the manuscript entitled “Microbial and Next Generation Sequencing Approach for
Bacteria in Snow and Frost Flowers: Selected Identification, Abundance and Freezing
Nucleation”. Nevertheless:

« The manuscript is still highly speculative. For instant, the authors discussed the role of
Geobaccter species in uranium utilization (lines 330-336) but I didn’t find any support for
presence of Geobacter species presented in the dataset (Table 2; Table 3; Table A.1 and Table
A.2). Moreover, throughout the manuscript the authors attempt to infer about bacterial origin
and physiological characteristics based on 16S gene similarity, however the percentage of
similarity presented here range from 87 to 98%. It is well established that even bacteria with
100% of similarity of the 16S gene, may have completely different metabolic capacities. For
instance, E. coli strains share 100% similarity however the physiological and metabolic
characteristics among them have varied from harmful pathogens to commensal bacteria. Thus I
suggest to authors more carefully rewrite the discussion.

Response: Thank you for your comment. As you might have noticed the organization of
discussing the data in this article start with analyzing: i) NGS data, ii) cultivable microbial
(density, identification, ice nucleation) and, iii) providing evidence of microbial entities and their
elemental analysis using high resolution transmission electron microscopy in conjunction with
Energy Dispersive x-ray Spectroscopy (EDS).

The presence of Geobacter bacteria and its importance was examined within the first part of
discussion (NGS data). This bacteria was only detected using NGS methodology. The reviewer
did not find the Geobacter bacteria in Table 2, since this table contain the identified cultivable
bacteria using Sanger method. Note Table 3 contains the identified cultivable bacteria with their
ice nucleation analysis. Table A.1 shows the relative abundance of bacterial taxa using NGS at
phyla (A) and the top four genera with the highest percentage (B) in each Arctic sample. At
phylum level, this is named as Proteobacteria. This is the reason that the reviewer could not find
it in Table A.1. A. & in Table A.1.B, Geobacter does not belong to the top four genera observed
in wind pack snow. Moreover, Table A.2 shows the genus distribution (>1%) of Bacterial
community in Arctic samples by NGS. This bacterium was detected at 0.09% level. Please note
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that not all NGS data can be given in this paper, as the mega data set is huge. However, we will
provide access to NGS data, upon the publication of the manuscript.

As was commented: “Moreover, throughout the manuscript the authors attempt to infer about
bacterial origin and physiological characteristics based on 16S gene similarity, however the
percentage of similarity presented here range from 87 to 98%.”

Response: We did not at all attempt to infer about bacterial origin and physiological
characteristics based on 16S gene similarity. Note that in both Tables 2 and 3, the name of
identified bacteria is indeed given, along with its percentage of similarity to the known published
nucleic acid sequences. The ice nucleation of each cultivable bacteria was examined and is also
reported in Table 3. There has been no attempt in our part to compare their ice nucleation activity
with other known bacteria with possible similar ice nucleation properties, as the nucleation
experiment were performed only with a focus for “cultivable bacteria” of snow that we sampled
in the Arctic. The identification of total bacterial pools were done by next generation sequencing.
Culture method provides limited genetic identification of bacteria which are cultivable, whereas
NGS provides insights into total viable and non-viable poll of bacteria.

“It is well established that even bacteria with 100% of similarity of the 16S gene, may have
completely different metabolic capacities. For instance, E. coli strains share 100% similarity
however the physiological and metabolic characteristics among them have varied from harmful
pathogens to commensal bacteria. Thus | suggest to authors more carefully rewrite the
discussion.”

Response: Thank you. Please note that even though, this comment might be true for some
strains, this observation should not at all undermine the validity of sequencing techniques and
questioning its usage for identification. The data presented was not physiologically or
metabolically examined or compared with other bacteria. The established molecular biology
techniques in determining the nucleic acid sequences were solely used for identification of
bacteria in different snow samples. We have provided a series of references to address that the
methodology used is quite conventional and widely used and validated. Note also with any
techniques, there are advantages and disadvantages, and to our knowledge we are not aware of
any techniques without shortcomings in this domain. However, we have modified the section so
that we avoid any ambiguity and have added several references.

* [ have serious concerns about the authors’ choice for a DNA extraction method. According the
extraction methods presented in section 2.4 (lines 209-213) the authors lose most of DNA from



their samples. The 10 minutes of ultra-sonication will disturb the vast majority of bacteria in the
sample, releasing genomic DNA into the aqueous phase. Released DNA will NOT precipitate
from this phase during a 15 min centrifugation at 18000 g. For DNA to pellet, the solution
needed to contain a sufficiently high concentration of salts. Here, the author’s will primarily
pellet cell wall fragments, denatured proteins and small proportions of undisturbed cells. The
DNA extracted using this method represents a tiny fraction of total DNA, only that from
undisturbed cells and DNA that had happened to sorb to cell walls.

Response: Please kindly note that for DNA analysis, bath sonication is a method that has been
used to dislodge adherent bacteria in environmental samples (Buesing and Gessner, 2002; Bopp
et al., 2011; Joly et al., 2006; Kesberg, and Schleheck, 2013) as well as in medically devised
explanted prosthetic instruments studied in hundreds of patients (Piper et al., 2009; Sampedro et
al., 2010; Tunney et al., 1999). The dislodge bacteria is viable and can be cultured (Trampuz et
al., 2007; Vergidis et al., 2011; Piper et al., 2009; Sampedro et al., 2010; Tunney et al., 1999;
Joly et al., 2006; Kesberg, and Schleheck, 2013; Solon et al., 2011). We have modified the
manuscript accordingly.

Please note that the action of ultrasound as a potential microbial inactivation method is
considered as a complex process and the mechanism of its action and factors influencing its
effectiveness are not completely understood. The impact of ultrasound on microbial inactivation
is dependent on: i) the type of bacteria being treated, and its growth phase, ii) the composition of
sonication tubes/container (e.g. glass is more effective than plastic or softer materials), iii)
temperature (35 °C>22 °C), and iv) exposure time (Monsen et al., 2009; Piyasena et al., 2003).
Shearing of DNA is usually achieved by directly submerging the disrupter horn, or probe tip
inside the bacterial suspension in combination with high temperature (Naughton et al., 2013),
mechanical and or chemicals (Fykse et al., 2003; Herceg et al., 2012; joyce et al., 2010).

For removing the viable bacteria from surface by sonication, no major differences were reported
for: i) duration of exposure time at 5 or 10 min, and ii) temperatures at 22 °C or 6 °C; though the
latter only slightly improved bacterial viability (Monsen et al., 2009). In our experiment, all the
above factors were considered for removing the bacteria from filters. The extraction of DNA
from snow samples used in materials and methods is similar to what has been done by Moran et
al., 2008; Gharaibeh et al., 2009; Gantner et al., 2011; and Medinger et al., 2010.

 All published data must be publicly available!'!'The author MUST deposit the generated
sequencing data into a public access archive like NCBI and provide their accession numbers
both for NGS and isolates.

WITHOUT THESE ACCESSION NUMBERS WE CAN NOT PUBLISH THE MANUSCRIPT.



Response: We have no objection, and the Genome Canada is in the process. It will be done
simultaneously upon the publication of this manuscript.
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