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General comments: The reported work of N. Lang-Yona et al. collects PM10 sam-
ples over the course of an entire year in Rohovot, Israel and characterizes total and
specific airborne fungal spores while comparing two analytical techniques (qPCR and
ergosterol analysis). The structure of the manuscript is clear but the description of the
methods in terms of quality control measures taken, needs expansion which should
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ultimately lead to a greater confidence in the reported findings. Overall worth publish-
ing once further expansion regarding quality control has been performed and specific
comments below have been addressed.

We thank the Reviewer for the comments and for supporting the publication of the
paper. Below we reply to all the comments made and describe the quality control
measures taken in the study.

Specific comment: 1. Sampling was performed using a High-volume sampler (ECO-
HVS3000) operating at a flow rate of 67.8m3h-1 and all sampling periods were 72h
except for two cases. While it is appreciated that enough mass of PM needs to be
collected to perform all assays, consideration by the authors needs to be given to the
possibility of filter saturation and the effects of microbial growth may play on collection
filters sitting in a sampler for duration of 3 days. Perhaps the authors could address the
issue of the possibility of filter saturation and describe consideration made or reasons
why 72 h sampling period was chosen.

The reviewer points out a very important issue. We were aware of the drawbacks that 3
days sampling might add; however our constraint was the ergosterol’s limit of detection.
Therefore we constantly verified that there was no filter saturation by ensuring that flow
rates through the filter remained at a constant value, as measured by a flow meter in
the high volume sampler used in this study. We know from previous studies that when
the filter is saturated, the flow rates are reduced, and sometimes even reach close to
zero values. We now added the information on the flow in P. 5, line 91-92 of the revised
manuscript: “Airborne particles were collected using a high volume sampler (Ecotech
High volume sampler model ECO-HVS3000 with PM10 inlet) maintaining a constant
flow rate of 67.8 m3h−1.” Under conditions of a constant flow rate of 67.8 m3 h-1,
fungal growth is not likely to occur due to the lack of water availability. However, if
minor growth would occur, the errors for both methods in this case, are expected to be
expressed at the same percentage.

C15707



The data has been normalized according to the volume of air sampled e.g. ng m-3.
Have the authors considered a relative concentration to assess variability i.e. mass of
analyte per mass of PM.

The variability in the bioaerosols mass compared to total PM mass is interesting infor-
mation that can be obtained out of sampled filters’ data. However because the main
goal of this research was to compare between methods we chose to use volumetric
normalization, which keeps constant volume (reported in the high-volume sampler),
reducing measurement errors. Note also, that because fungi and ergosterol were sam-
pled onto the same filter with the same PM10 mass concentration, the comparisons
between ergosterol/fungi on a PM10 mass basis should provide the same results as
the volume based comparisons.

Specific comment: 2. Quality Control: Accuracy, precision, and MDLs associated with
the sampling method used in the current study, in conjunction with qPCR detection
methodologies, perhaps could be further investigated rather than referencing a study
based on indoor air that uses a wipe sampling methodology i.e. Yamamoto et al.
(2011). For example did the authors perform spiking experiments to investigate re-
covery efficiencies from the filter substrate used?

We have further investigated the quality control parameters relevant to our data, which
are now included in the text (P. 8, lines 180-187, in the result section; FF2/FR1 assay for
universal fungi: “For quality control analyses performed to each of the genomic assays,
precisions were defined as instrument repeatability based on triplicate qPCR measure-
ments for the study air samples. Median values of instrument repeatability as COVs
were 59%, 19%, 31%, 21%, 33%, 34%, and 13% for FF2/FR1, Aaltr, Afumi, Cclad2,
Enigr, PenGrp3, and PenAsp1mgb, respectively. The qPCR MDLs for FF2/FR1, Aaltr,
Afumi, Cclad2, Enigr, PenGrp3, and PenAsp1mgb assays were 0.05, 0.28, 0.05, 0.07,
0.07, 2.8, and 0.05 cells per reaction, respectively.2”). (See also the response to ref-
eree #2, response #1). We point out that it is appropriate to use the basic values from
Yamamoto et al. (2011) and Hospodsky et al. (2010)1,2 for COV and MDL for two rea-

C15708

sons: First, in aerosol samples collected on filter substrates, accuracy is determined
by efficiencies in DNA extraction from sampling filters. Hospodsky et al. (2010)1 ex-
amined DNA extraction efficiencies from fungal cells collected on quartz fiber filters,
which were the same filters used in this current study. Since the same filters and DNA
extraction methods were employed in this study, we assumed the same efficiency value
(=10%) to define accuracy associated with the DNA extraction. Secondly, the qPCR
MDLs, which are measures of qPCR sensitivity (with units of cell per reaction), do not
depend on the type of analyte. To determine the qPCR MDLs, we performed qPCR with
known concentrations of pure-cultured standard fungal DNA. Specifically, we defined
the qPCR MDL as the smallest fungal concentration where seven successful PCR am-
plifications out of seven trials (p = 1/128) detected a microorganism concentration with
99% confidence.2 Once the qPCR MDLs are determined using pure-cultured fungal
DNA, we calculated the corresponding MDLs in a unit of interest (cell m-3 in this study)
with information such as the DNA extraction efficiency from the sampling filters (=10%)
and the volume of air collected by the air sampler (=67.8 m3 h−1). The qPCR proto-
cols performed in this study were identical to those previously performed by Yamamoto
et al. (2011) and Hospodsky et al. (2010).1,2

Specific comment: 3. Samples were averaged across individual seasons however it
is unclear as to what months/samples were considered to be during what season until
the reader reaches Fig. 2, in which case the reader does not encounter until after the
reading of Table 2, 3 and Fig.1. A definition of the seasons could be included earlier in
the text perhaps in the Material and Methods section. On that note, with regards to the
seasonal classification method used how relevant is it to the geographical positioning
of Rohovot, Israel.

We thank the reviewer for the correction. The definition of the seasons is now given
earlier in the text, in P. 5, Lines 100-102 of the revised manuscript, in the Methods
section: “The filter samples were segregated according to seasons as follows: Winter
(December-February), Spring (March-May), Summer (June-August), Fall (September-
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November)”. The reviewer is correct to comment that our region has no significant
changes in fungal spores’ seasonality. However, there are seasonal meteorological
changes due to the unique location of the sampling point. Depending on season, the
airflow originates from 4 main air directions: southern Europe & the Mediterranean
Sea, North Africa & the Sahara, the Arabian Peninsula or Turkey & central Western
Asia. We know from previous studies that the major air flow in Israel changes consid-
erably in the different seasons. This can affect the origins of air masses, as well as
the chemical composition and character of airborne particulate matter. 5-7 However, in
contrast to the initial hypothesis, this was not reflected in the fungal spores’ measure-
ments. Future studies will further investigate this by sampling at several different loca-
tions in the region. This issue is now discussed section in P. 12, lines 259-261 of the
revised manuscript: “Fungal species distribution did not change significantly through-
out the year, although the major air flow at the sampling point changes considerably in
the different seasons.5-7”.
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