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General Comments:

The authors report on Fusarium species ice nucleation activity utilizing two standard,
well established methods. 112 strains from 65 species were analyzed using LINDA
and TINA and identified 18 strains with initial ice nucleation activity between -3.5 and
-12◦C. It was further demonstrated that freeze-thaw cycles did not impact ice nucle-
ation activity and filtration of the samples suggests that the proteinaceous compound
responsible for Fusarium ice nucleation forms cell-free aggregates whose nucleation
efficacy is impacted by size. Additional ozone and NO2 studies were done to further
evaluate the stability of the compounds in the atmosphere and showed no variation
from untreated samples.

This work provides valuable insight into the biodiversity of ice nucleation active Fusar-
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ium species and aids in the understanding of ice nucleating particles and bioaerosols
as a whole. This work is aligned with the scope of the journal and can be accepted
after the noted changes have been addressed.

Specific comments:

Abstract: Indicate the biological relevance of Fusarium and its ice nucleation activity.
This is discussed well in the introduction but will help to bridge the first few sentences
of the abstract.

Methods 2.1: How were the initial samples obtained? Could their original environment
(crop vs. airborne, etc.) shed light on IN frequency?

Line 21: Additional, more recent, studies have contributed to this understanding of IN
as well. (Failor et. al. 2017, Hanlon et al. 2017, Stopelli et al. 2017, 2015, Joly et al.
2014).

Line 24-6: Failor et al. (2017) further expanded on known gammaproteobacteria IN.

Line 118: Was the range of incubation times necessary to reach a specified optical
density? If so, that indication would be useful. If not, elaborate of reasoning for the
times.

Line 119: Be specific for the 0.5◦C freezing point depression. Is it 0.5◦C or 0.5±x◦C.

Results 3.1: This would be an interesting point to note the original sampling locations
for the various strains and could further demonstrate the cosmopolitan nature of these
IN-active species should any tends be identified.

Lines 154-5: This is a risky assumption to make. Prior to the Failor et al. study, all
bacterial IN were thought to be proteinaceous. Exposing a selection of the species to
high heat could support this claim.

Lines 184-6: With the drastic decrease in activity after the 300,000 MWCO filter and
then again after 100,000, could the protein not be larger, but when damaged or broken
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still retains some ice nucleation activity?

Lines 195-6: Why would single proteins in the atmosphere be unlikely? Please elabo-
rate on this statement.

Line 216: Change “. . .and the fungus could safe energy.” to “. . .and the fungus could
save energy.”.

Figure 1. Inclusion of the positive control SnoMax curve would be beneficial here. Any
incidence of spontaneous freezing of the negative control should also be noted (if any
occurred with the methods you used).

Figure 3. You note in the text that SnoMax has been shown to decrease after exposure.
Did you see this same result, or did you not use SnoMax because of this interaction?
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