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Reply to: Failure to apply standard limit-of-
detection or limit-of-quantitation criteria to
specialized pro-resolving mediator analysis
incorrectly characterizes their presence in
biological samples

Jesmond Dalli 1,2 & Esteban A. Gomez1

REPLYING TO V. B. O’Donnell et al. Nature Communications https://doi.org/10.
1038/s41467-023-41766-w (2023)

O’Donnell et al.1 assert that because they can achieve an area under the
curve (AUC) of ≥2000 cps by integrating background noise, our
criteria “lead to flawed… biomarker claims.” This assertion is based on
the misapplication of the criteria that were described clearly, in our
view, leading to erroneous results and therefore conclusions. In Gomez
et al., the criteriondescribed forpeak identification and integration, and
therefore calculation of the AUC, requires the presence of a distinct
peak in the chromatogram as denoted by the following text in the
methods: presence of a peak with a minimum area of 2000 counts. In
the regions of chromatograms integratedbyO’Donnell et al., there is no
single discernible peak and therefore it would not meet the basic cri-
terion for integration. To further clarify the application of the criteria
employed in theanalysis ofdatapresented inGomezet al.2, weprovided
an illustration that presents the decision pathway used for peak iden-
tification and integration (Supplementary Fig. 1). We believe that this
aspect alone undermines O’Donnell et al.’s argument regarding the
validity of our approach, since they do not demonstrate that blank
samples yield a single discernible peak with an AUC ≥2000 cps. None-
theless, and to further substantiate our argument, we also provide
examples of chromatograms from our data analysis with a side-by-side
comparison of AUC and signal-to-noise (s/n) ratios (see below and
Supplementary Fig. 2).Wepresent examples at the lower extremeof the
identification spectrum, substantiating the argument that even the
lower abundance peaks gave s/n ratios ≥5, with the signal obtained for
most mediators identified being well above this threshold. In the Sup-
plementary text we provide a discussion on the rationale behind the
methodologies employed in Gomez et al.2.

O’Donnell et al. alsoargue thatbecausewedid not use s/n ratios as
the cut-off parameter for determining the lower limits of quantitation
(LLOQ) our analysis is flawed and that SPMs do not exist in biological

systems.We respectfully disagreewith this assertion andpoint of view.
First, there is extensive documentation from many groups (including
some of the co-authors of O’Donnell et al.3–10, also see the following
recent reviews for amore comprehensive list of publications10,11) which
identify and quantitate SPM in an array of biological systems. Second,
while it is the case that the different entities mentioned by the authors
have recommended the use of s/n ratios as an analytical criterion, this
is not the only criterion they recommend.

Whilstweacknowledge thatusing s/n ratios is useful indetermining
theLLOQ/LLODof LC-MS/MSassays, a reviewof the literature, including
documents citedbyO’Donnell et al., demonstrates that there are several
approaches for the calculation of such parameters, and there are also
different guidelines for cut-offs to be employed12,13. We note that inde-
pendent of the approach used the methods need to be accurate and
precise, aspects that are difficult to achieve with a pencil and ruler as
employed by O’Donnell et al. in the reanalysis of our published dataset.

To demonstrate the robustness of the approach used in Gomez
et al., we reanalyzed the underlying data from this publication using an
orthogonal approach with the LLOQ set as a s/n ≥5. Due to (1) space
limitations, (2) given that O’Donnell et al. claim that our approach does
not support the utility of measuring SPMs as biomarkers and (3) since
machine learning models are exquisitely sensitive to changes in the
variables being used, in this response we show the results obtained
from the reanalysis of data presented in Figure 1 of Gomez et al.
Of note, both the accuracy and AUC values obtained using this
orthogonal method gave essentially identical outcomes to those
published in Gomez et al., supporting the robustness of the analysis
performed in our publication (Fig. 1).

The claim made by O’Donnell et al. that software developed by
SCIEXyields inaccurate resultswould, inour view, require substantiation,
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especially since these authors appear to use SCIEX software for the cal-
culation of s/n ratios in their publications6,14,15. We are also unclear of the
scientific basis for the assertion that s/n should not be calculated after
smoothing, especially because software from several vendors auto-
matically performs this data-processing step. Furthermore, as noted
elsewhere (SCIEXOS forTripleQuadrupoleSystemsSoftwareUserGuide

[https://sciex.com/content/dam/SCIEX/pdf/customer-docs/user-guide/
sciex-os-tnt-user-guide-en.pdf]) when applied appropriately smoothing
increases the robustness of the s/n analysis by reducing thefluctuation in
both the background signal and the signal for the peak of interest.

O’Donnell et al. alsoclaimthat theywere able toobtain a spectrum
that would match that of Maresin (MaR) 1 from a blank sample.
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We cannot know what contaminants there may have been in their
instrumentation that may have contributed to their result. As can be
observed from the data presented in Supplementary Fig. 3, the eva-
luation of blanks on our instrumentation did not yieldMS/MS spectra
that contained ions that could be linked with lipid mediator identi-
fication. Focusing on MaR1, when we extracted ions with an m/z of
359.4 corresponding to the MaR1 parent ion (and other dihy-
droxylated SPMderived fromDHA) we did not observe any eluting at
the retention time corresponding with that of MaR1 (and other
dihydroxylated SPM). Furthermore, the evaluation of MS/MS spectra
captured formolecules eluting before and after the retention time of
MaR1 did not yield any of the ions reported by O’Donnell et al.,
suggesting that the spectra they reported arise from contaminants
within their instrumentation. To further substantiate the utility of
using MS/MS spectra for identification of SPM in our samples, we
used the library match function in SCIEX OS. This analysis confirmed
the presence of diagnostic MS/MS spectra in the plasma samples
(Supplementary Fig. 4).

In summation, our view is that the critiquemade byO’Donnell and
colleagues1 of our article is undermined by the misrepresentation of
our criteria, potential contaminants in the system used, and by critical
issues in themethodologies on which they are based. The reanalysis of
the original data using orthogonal approaches and objective meth-
odologies further substantiates both the presence of SPMs in human
peripheral blood, in line with findingsmade by others3,5,6,16–18, and their
utility as biomarkers. We welcome the opportunity to discuss results
published in Gomez et al.2 and further demonstrate the strength of the
identifications and conclusions.

Methods
Data acquisition, multivariate analysis and machine learning models
were performed as detailed in Gomez et al.1. For the calculation of s/n
ratios the AutoPeak and Noise filtering, and Relative Noise functions in
SCIEX OS v2.1 were employed. See Supplementary Methods.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability
The data that support the figures and other findings within this paper
are available from the corresponding authors upon request.
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