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Abstract

Sepsis is an extreme host response to infection that leads to loss of organ function and
cardiovascular integrity. Mortality from sepsis is on the rise. Despite more than three decades of
research and clinical trials, specific diagnostic and therapeutic strategies for sepsis are still absent.
We report here the use of LFQ- and TMT-based quantitative proteomics to study the plasma
proteome in five mouse models of sepsis. A knowledge-based interpretation of the data revealed a
protein network with extensive connectivity through documented functional or physical
interactions. The individual proteins in the network all have a documented role in sepsis and are
known to be extracellular. The changes in protein abundance observed in the mouse models of
sepsis have for the most part the same directionality (increased or decreased abundance) as
reported in the literature for human sepsis. We have named this network the Plasma Proteome
Signature of Sepsis (PPSS). The PPSS is a quantifiable molecular readout that could supplant the
current symptom-based approach used to diagnose sepsis. This type of molecular interpretation of
sepsis, its progression, and its response to therapeutic intervention is an important step in
advancing our understanding of sepsis, and for discovering and evaluating new therapeutic
strategies.
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Introduction

Sepsis is a severe host response to infection that can progress to septic shock, in which a
severe pro-immune/inflammatory reaction provokes lymphocyte apoptosis, coagulopathy,
multiple organ failure, and frequently death [1-61. A recent rise in the worldwide mortality
from septic shock, even in countries with optimal medical intervention, has had a substantial
social and financial toll [4]. In developed countries, death from sepsis disproportionally
affects newborns and the elderly, who share susceptibility to complications from an
exacerbated immune response. These complications are thought to arise from immune
exhaustion, making individuals prone to secondary nosocomial infections by bacteria, fungi
and viruses [3 41, A massive 30-year effort to develop diagnostics and effective therapeutics
for sepsis has largely failed, mainly due to a disconnect in pre-clinical findings and their
effective translation in the clinic [> 7-101. The degree to which animal models of sepsis can
be used to study processes relevant to the human disease has been questioned for a number
of reasons [1011]. Some of the questions regarding mouse models, like the original article
indicating substantial differences in endothelial gene expression in human vs. murine sepsis,
have since been refuted [12: 131, et, there are other even more practical issues that can
confound the interpretation of results from murine models of sepsis. Just as with sepsis in
humans (primarily symptom-based), there isn’t a standard way at the molecular level of
knowing the stage of sepsis other than the general health and appearance of the animals
[11,14,15] Better, well-characterized mouse models are therefore needed. Here we tackle
some of these challenges using MS-proteomics to interrogate protein abundances in blood
plasma from mouse models of septicemia commonly used in our laboratory, each infected
with one of five different bacterial pathogens — S. enterica Typhimurium (ST), Streptococcus
pneumoniae (SPN), Escherichia coli (EC), Staphylococcus aureus antibiotic-resistant
(MRSA), and -sensitive (SA). The objective was to take the first step toward a protein
network pharmacology approach [1¢] that could be used in sepsis mouse models in
mechanistic and pharmacological studies.

To achieve this, we first used a label-free quantification (LFQ) shotgun proteomics approach
to determine protein abundances in plasma from the SPN and ST sepsis mouse models and
extracted a highly connected 84-protein network with known functions in sepsis. Protein
abundances in the network obtained by LFQ were confirmed by TMT quantitative MS-
proteomics in all five sepsis models (EC, MRSA, SA, SPN and ST). We call this network the
Plasma Proteome Signature of Sepsis (PPSS). The PPSS is comprised of seven different
functional sub-networks. This network-centric information can now be used as a
foundational assay to study sepsis in pre-clinical mouse models at the molecular level.

Materials and Methods

The experimental strategy is summarized in Figure 1 and a detailed description of
experimental protocols is provided in File S2.
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Mouse models of sepsis

Five pathogenic bacteria were used to infect mice and induce sepsis well characterized by
our group [171. Salmonella enterica Typhimurium strain 14028 (referred to as ST in the text)
is Gram-negative and exhibits a repeating cycle of cellular internalization and shedding
(18,191 " Streptococcus pneumoniae D39 (SPN) is Gram-positive, lives extracellularly,
typically colonizes the lung mucosa, and can become invasive [20: 211, Escherichia coli strain
ATCC 25922 (EC) colonizes the mucosal layer of the gastrointestinal tract and turns invasive
during pathogenesis [22). Staphylococcus aureus strain USA300 MRSA (MR) and
Staphylococcus aureus strain Newman MSSA (SA) are both invasive bacteria that colonize
nasopharyngeal epithelium [23: 241, A detailed description of how C57BL/6J WT mice were
infected, and how the pre-sepsis and sepsis phenotype was determined is based on prior
work in our lab [25: 261 and found in File S2. Two biological replicates were used to collect
MS-proteomics — three data collection technical replicates per biological sample. Control,
pre-sepsis and sepsis samples from ST and SPN were analyzed by LFQ. Control and sepsis
samples from EC, MR, SA, SPN and ST were analyzed by TMT.

Sample preparation for MS-proteomics

Platelet-poor plasma samples were prepared by blood centrifugation at low speed (4 °C);
and handled for proteomics preparation according to recommended protocols stipulated by
the Human Proteome Organization (HUPO) Plasma Proteome Project [27]. To minimize
biological variability, samples analyzed in this study were a mixture of plasma from four
mice, two from each gender: female and male. For each cohort (uninfected, pre-sepsis and
sepsis), 30 pL of pooled plasma underwent four sample processing steps (File S2). 1)
Depletion, 2) acetone precipitation (—20 °C), 3) cysteine reduction and alkylation and 4)
digestion with a mixture of Trypsin/Lysine-C. After acetone precipitation, RapiGest/50 mM
ammonium bicarbonate (pH 8.0A) was used in all steps. Peptide samples were stored at
—80 °C until use for direct LFQ or TMT-labeling prior to MS/MS experiments. For TMT
peptide labeling, we followed the recommendations given by the TMT manufacturer —
https://assets.thermofisher.com/TFS-Assets/LSG/manuals/

MANO0011639 TMT_Mass_Tagging_Reag_UG.pdf.

Shotgun MS-proteomics

We coupled a two-dimensional (2D)-liquid chromatography (LC)-tandem mass spectrometry
(MS/MS) fractionation protocol to an Orbitrap Fusion Lumos mass spectrometer (Thermo
Fisher Scientific). The first LC dimension was performed at pH 10 and the second one at pH
3, both in C18 reverse phase. Experimental details are found in File S2.

Protein identification and quantification

Protein identification and relative abundances were computed with MaxQuant 1.6.1.0 [28].
Relative protein abundances were calculated by the two normalization strategies available in
MaxQuant: MaxLFQ [29] and intensity based absolute quantification (iBAQ) [39]. The values
obtained by LFQ and iBAQ were highly consistent (Figure S1). We chose to use the LFQ
values to discuss our results below. TMT data was analyzed in Maxquant with default
parameters.
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Computational reconstruction of the Plasma Proteome Signature of Sepsis (PPSS)

The protein network integration entailed an iterative use functional annotation repositories:
Ingenuity Pathway Analysis (IPA)®, Metascape [31] and the REACTOME Pathway
Knowledgebase [32]. To increase the quality of the data extracted, we refined the list of
proteins by manual inspection of the literature. The quality of the list of proteins extracted
was evaluated quantitatively using the “Search Tool for the Retrieval of Interacting Genes/
Proteins” (STRING) [33],

3. Results and Discussion

Analysis of the Plasma Proteome in Sepsis

LFQ shotgun proteomics of plasma from control, pre-sepsis and sepsis samples (SPN and
ST) produced 180 raw data files (30 each — 10 per technical replicate). Comparative violin
plots showed that the overall distribution of normalized total ion intensities per protein in
control and pre-sepsis samples was nearly indistinguishable, but different in the control vs.
sepsis comparison (Figure S2). Based on these results, we focused on the sepsis vs. control
experiments. After parsing, the protein search output contained 822 proteins with
measurable total ion intensities in one or both sepsis vs. control comparisons (SPN and ST).
These proteins had a 26% average sequence coverage and an average identification score of
98. Our dataset was composed of about 14,000 unique peptides (File S3). Individual total
ion intensities per protein among the two control biological replicates were highly
reproducible (Figure S3). The concordance among technical replicates was also very high
(Figures S4 and S5). Two-sample T-test p-values were calculated, based on three technical
replicates (injections) per sample in control and sepsis samples (Figure 2A-B). Proteins with
statistically significant differences in abundance exhibited changes in the ratio of sepsis/
control (SE/CTL) of > 0.6 (Logy)/1.5-fold, (natural number), with p-values (-Logp) = 1.0.

Identification of a Plasma Proteome Signature of Sepsis (PPSS).

Proteins identified with significant SE/CTL ratios were used in the input for protein network
integration as described above. We identified 84 plasma-secreted proteins known to be
associated with human sepsis in the literature based on 159 citations (File S1). The sequence
coverage per protein in the PPSS network (84 proteins) had an average coverage of 20% by
LFQ. In the TMT experiments 66 of these proteins were identified and had an average
coverage of > 20%. Each protein was represented by at least two peptides (Table 1). These
84 proteins were highly connected in a STRING network (Figure 3A). We identified seven
highly interconnected sub-networks, including neutrophil function, immune suppression, the
Insulin Growth Factor Like/Insulin Grow Factor Receptor (IGF1-1GF1R) axis, vascular
homeostasis, coagulation, the Tyro3, AXL and MER (TAM) receptor tyrosine kinase axis
and complement. Changes in abundance determined by LFQ in SPN and ST were for the
most part in accordance with those documented in the literature (Figure 3B, Table 1 and File
S1). We suggest that this functionally interconnected network represents the Plasma
Proteome Signature of Sepsis (PPSS). Two reviews on sepsis have suggested that there must
be molecular hallmarks of this syndrome [ 51. Our findings are consistent with the idea that
the PPSS is comprised of many such hallmarks, especially since the network encompasses
key biological processes previously associated with human sepsis (Figure 3A).
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The PPSS is Evident in Sepsis arising from Five Bacterial Pathogens

A 6-plex TMT strategy was used for two purposes. 1) As an orthogonal validation of LFQ-
based protein abundance values determined in plasma from SPN and ST sepsis models. 2)
To evaluate the SE/CTL ratio significance of the PPSS network in the plasma of sepsis
arising from five different bacterial infections: two Gram-negative bacteria (EC and ST), and
three Gram-positive bacteria (MR, SA and SPN). TMT experiments from two biological
replicates per infection model showed for the most part, a reasonable correlation in SE/CTL
ratios when compared to the LFQ values (Table 1, Figure S6 and File S4). When compared
across sepsis models, a heatmap and correlation plots (Figures S6, S7 and File S4); and a
principal components analysis (data not shown) did not show an evident pathogen-specific
pattern.

Compared to the other sepsis models, the ST model had for the most part, concordant
SE/CTL ratios but higher in magnitude. It should be mentioned that one potential limitation
of this study is that pathogens were administered to mice by different routes of infection, and
the course of sepsis proceeded at different rates (File S2). These experimental differences
may account for the fact that the magnitude of change in abundance of a protein was often
the largest in the ST model. This model is distinct from the other types of infection because
progression to severe sepsis requires 8 days, as opposed to 48-96 hr. in the other models. We
suspect that larger changes in abundance observed in the ST model are the result of a longer
time period for the onset of severe sepsis, allowing for accumulation or clearance of factors
from the blood.

PPSS subnetworks represent molecular readouts of well-defined mechanisms in sepsis

Despite this limitation, two subnetworks stand out in the LFQ and TMT data with highly
concordant protein abundance changes in sepsis (Figures 4A): 1) an upregulation of the
TLRA4 response (CAMP [341 cD14 [35] and LBP [38]) (Figure 4B); 2) a loss of pro-survival
signaling by downregulation of IGF1/IGF1R signaling axis [37: 38] (Figure 4C). TLR4-
specific immune activation is an indicator of microbial infection [1-5]; and these protein
abundance changes are well documented in the literature as indicators of sepsis initiation
and severity. Likewise, the IGF1/IGFALS/IGF3/5 quaternary complex is a key functional
component of the pro-survival IGF1-IGF1R signaling axis, and IGF1 is an indicator of
sepsis severity in the clinic [39-42],

We also found pathogen-specific differences at the sub-network level. The interleukin
soluble decoys IL-1Ra, sIL1R2 and IL-18BP were found only upregulated in ST model
(Figure 4A). A well-documented aspect of severe sepsis is that uncontrolled TLR4 immune
activation correlates to a counterbalancing immune-suppression mediated by soluble
interleukin decoys such as these (Figure 4D) [43]. Based on these results, the ST sepsis
model may represent a valuable sepsis mouse model to study immune-suppression. Future
targeted proteomics and biochemical studies will help corroborate these pathogen-specific
results in connection with: 1) the well-documented TLR4-driven immune activation and
interleukin-mediated immune-suppression [43l; 2) to recent reports in our group showing that
the alkaline phosphatases IAP and TNAP decrease during sepsis in the ST and EC models
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(Gram-negative), but not in the MRSA and SPN (Gramm-negative) [17]. Due to their low
abundance in plasma these two proteins were not identified in our datasets.

4. Concluding Remarks

Our results support five individual conclusions: /) the plasma proteome contains an 84-
protein functionally connected network (the PPSS), all members of which have been
implicated in human sepsis (File S1), /i) the PPSS has two-dimensions: protein identity of
the proteins and protein abundance (Table 1), /) the PPSS is evident in sepsis brought on by
five separate pathogens, including two Gram-negative and three Gram-positive bacteria, /v)
the PPSS can be further segregated into functional sub-networks including those involved in
immune suppression, vascular homeostasis, coagulation, complement, neutrophil function,
the IGF/IGF1R axis and the TAM receptor axis (Figure 3A), v) the MS-proteomics spectral
evidence that led to the identification of the 84 proteins in the PPSS provides the
“coordinates” (a spectral library), and will catalyze future hypothesis-driven targeted MS-
proteomics.

These findings have important implications for understanding the molecular connections that
drive the progression of sepsis and suggest a path toward assigning molecular criteria for
assessing sepsis in pre-clinical animal models. To our knowledge, this is the first quantitative
MS-proteomics study to compare the plasma proteome in five different mouse models of
sepsis, each based on infection with different bacteria. An important aspect of the proteomic
strategy was the use of both LFQ [2%] and the orthogonal validation of protein abundance
changes by 6-plex TMT [44]. Together the two approaches helped overcome their respective
inherent limitations: gaps in identification because of the stochastic nature of LFQ, and
compression of the magnitude change in TMT due to overlapping contaminants and MS/MS
reporter signals [44]. Interpretation of the changes to the proteome were greatly assisted with
pathway analysis tools like IPA, REACTOME and STRING, but even after discovering a
functionally connected network with these tools, its size and statistical significance were
enhanced with a substantial effort in manual curation, a strategy that has been emphasized
by others [45-47],

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HUPO human proteome organization

iBAQ intensity based absolute quantification

I PA ingenuity pathway analysis

LC liquid chromatography

LFQ label-free quantification

MRSA Staphylococcus aureus antibiotic-resistant
MS mass spectrometry

MSMS tandem mass spectrometry

PPSS plasma proteome signature of sepsis
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Statement of significance

The foremost challenge in the study of sepsis is the complexity of the syndrome, which
involves numerous biological systems, cell types and several different organs. Because of
this complexity, clinical definitions of sepsis are not molecular in nature [4 8], rather they
are based on patient symptoms. This confounds the rational development of new
therapeutics and prognostic markers. Here MS-proteomics was used to characterize
changes in the plasma proteome in five different models of murine sepsis. Our results are
significant for four reasons: /) a comparison of changes to the plasma proteome from
different murine models of sepsis has to our knowledge not yet been published, /i) the
work identifies a functionally connected network of 84 proteins, the PPSS, that is
common to all five murine models; each of these proteins has also been individually
reported to be associated with human sepsis, 7/f) the high-quality proteomics spectra
associated with the PSS will facilitate future hypothesis-driven targeted proteomics
studies in mouse models of sepsis, iv) this new information can now be used as a
foundational assay to assess the temporal progression of sepsis, and potentially determine
how genetic or pharmacologic perturbations impact sepsis at the molecular level.
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Figure 1. Experimental workflow
The experimental strategy entailed eight stages. 1. Mouse pathogen administration. 2. Sepsis

monitoring and control of bacterial load in pre-septic and septic mice. 3. Blood collection by
cardiac puncture for bacterial load determination and proteomics studies. 4. Platelet-poor
plasma preparation from blood. 5. Sample processing for proteomics analysis. 6. Proteomics
analysis by 2D-LC (high/low pH) and high-resolution MS/MS. 7. Protein abundance
determination by LFQ in SPN and ST; and orthogonal validation of protein abundances by
TMT in EC, MRSA, SA, SPN and ST. 8. Protein network integration from functional
annotation databases and manual curation.
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Figure 2. Significant SE/CTL ratiosin SPN and ST in LFQ data
Volcano plots from (A) SPN and (B) ST data. Each dot represents a protein as the cross-

correlation between the p-Value (-Log1g) and the corresponding SE/CTL ratio Logs.
Proteins with a p-Value = 1.0 -Log; are colored red. The black horizontal line indicates a
cut-off of 1.0 for the p-Value. Statistically significant SE/CTL ratios are indicated by blue
vertical dashed lines (+/- 0.5 SE/CTL (Logy) ratio).
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Figure 3. Evaluation of PPSSin STRING
A) PPSS network in STRING showing only functional and physical interactions with high

confidence cut-off values. Lines connecting proteins are functional or direct physical
associations documented in the literature. The thickest lines are “very high confidence”
(cutoff of 0.9-1.0). Thinner lines are “high confidence” (cutoff 0.7-1.0) and medium
confidence (cutoff 0.4-1.0), respectively. The 84 proteins identified by MS-proteomics
(colored orange). Proteins colored grey are important network hubs not identified in our
data. B) PPSS Heatmap from LFQ data SE/CTL ratios (Logy) from SPN and ST samples.
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Figure 4. Immune-activation and immune-suppression sub-networks
A) Heatmap showing LFQ and TMT SE/CTL (Logy) ratios for these subnetworks. B)

Immune activation. The proteins CAMP, CD14 and LBP had consistent protein up-
regulation values by LFQ and TMT across different infections. This is expected given that
the TLR4-signaling axis is activated upon bacterial infection regardless of bacterial type. C)
IGF1-IGF1R pro-survival signaling. A decrease in blood levels of IGF1 in clinical sepsis is
an indicator of sepsis severity. D) Immune inhibition by soluble decoys. The up-regulation
of IL-1Ra, IL-1R2 and IL-18BP in ST infection, in which immune activation was the
highest.
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Table 1

PPSS protein ratios and sequence coverage
PROTEIN [ EC | MR | sA | SPN [ ST | LFQ-SPN | LFQ-ST | LFQ coverarge | TMT coverage
Adamtsl3 | 0 0 0 0 0 -1.27 -0.47 12.6 16
Adipoqg -0.82 | -1.01 | -0.72 | -0.37 | -0.69 | -0.16 -1.56 26.7 24.7
Angpt2 009 [007 | 014 | -067 | 063 |O 2.79 11.9 75
Angptl3 | -15 [ -02 | o036 [ -01 | -003 [ -3.01 -0.49 35.8 9.9
Apcs 1.56 3.57 3.88 2.24 3.13 2.49 2.77 80.4 75.4
Apoal -0.63 | 092 | -1.01 | -0.27 | -0.89 | -0.95 -1.31 87.5 82.6
Axl 0 0 0 0 0 1.65 2.19 16 0
Clga -111 | 034 [023 | -05 [ 054 | -0.29 0.94 34.3 449
Clgb -1.17 | 0.29 0.21 -0.45 | 0.68 -0.43 1.07 36.8 43.1
Ciqe -09 | 044 [036 | -045 076 | -051 0.37 30.9 25.2
Cc2 0.01 0.35 0.36 0.23 141 1.28 1.02 60 417
c3 006 |08 |065 |032 [046 |0 0.18 89.4 79.9
C4b -029 | 056 | 099 | 019 |08 | o015 0.46 69.3 66.6
c5 -0.65 | —0.35 | -0.12 | -0.45 | -0.46 | -0.85 -0.94 69.1 63.4
C8a -0.59 | -0.15 | -0.27 | -0.34 | -1.02 | -0.65 -1.77 72.4 68.1
csb -0.55 | —0.09 | -0.25 | -0.31 | -1.04 | -0.39 -1.53 64.5 61.3
Cc8g -0.46 | 0.06 | -0.07 | -0.25 | -0.52 | -0.67 -1.66 76.2 81.2
co -0.55 | —0.42 | -0.46 | -0.65 | -0.7 | -0.95 -1.23 64.8 58.8
Camp 1.77 0.33 1.77 1.15 2.26 1.99 1.48 36 29.7
Ccl8 015 | 119 |122 | -04 |19 |0 -2 58.8 58.8
Cdi4 2.79 1.89 1.26 0.47 3.62 6.27 7.36 43.4 53.8
Clu -0.25 | 027 | 017 | -0.28 | 0.63 | -0.22 0.25 50.9 47.1
Colecl1 -057 | 059 | 0.06 | -0.67 | -1.58 | -2.25 -3.61 276 13.6
Crp 131 [092 |o51 |08 087 | -0.01 0.39 54.2 74.7
F10 -05 |01 009 | -0.23 | -0.65 | -0.56 -1.14 36.4 43
F11 -03 | 116 |13 -0.22 | 1.83 | 1.46 159 34.6 33.2
F12 -0.28 | -0.48 | -0.36 | -0.37 | -0.19 | -0.54 -0.23 44.2 335
F13al -0.74 | -1.04 | -1.03 | -0.63 | -1.79 | -1.6 -3.01 60.4 56.7
F130 -0.78 | -0.89 | -0.83 | -0.69 | -2.05 | -1.92 -3.41 53.1 478
F2 -0.45 | -0.06 | 0.1 007 | -043 | -0.79 -1.27 56 51
F5 -0.14 | 043 | 07 -0.05 | 029 | -0.26 0.35 403 38.6
F7 -052 | 091 | 103 |04 009 | -082 -0.37 35.9 37.9
F8 -0.2 1.13 1.33 0.36 0.62 -0.78 0.74 8.1 4.4
F9 -038 | 064 | 079 | -012 | 047 | -047 0.35 418 28
Fenl -0.61 | -095 | -0.49 | -0.57 | -1.24 | -1.18 -2.42 40.4 41.6
Fthl 028 | 055 |032 | -096| 414 | 939 8.88 714 53.8
Fti1 029 | 009 | 034 | -088 ]380 | 482 4.29 58.5 65
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PROTEIN EC MR SA SPN ST LFQ-SPN | LFQ-ST | LFQ coverarge | TMT coverage
Grn 1.72 2.26 2.23 131 2.79 5.12 5.79 59.1 47.2
Gsn -0.76 | -1.39 | -1.3 -0.93 | -1.19 | -1.28 -1.67 45.1 349
lcaml 1.62 0.48 0.55 0.16 211 1.13 1.85 28.3 30.2
lgfl -1.27 | -0.6 -0.78 | -1.04 | -1.56 | -1.67 -8.11 275 18.3
Igfals -1.39 | -1.71 | -1.09 | -0.82 | -2.1 -1.87 -3.35 55.9 44.3
lgfbpl 1.73 2.03 1.47 0.81 431 0 0 54.8 39.7
Igfbp2 -0.44 | -0.52 | -1.47 | -0.98 | 0.6 0 -3.65 59.3 36.4
1gfbp3 -0.93 | -06 | -0.62 | -0.62 | -1.69 | -3.02 -4.47 39.7 39.7
gfbp4 -0.42 | 0.7 0.58 -0.68 | 0.09 0 0 33.1 25.2
1gfbp5 -1.07 | -1.22 | -0.64 | -0.83 | -0.25 | -2.42 -6.22 45.4 19.2
1118bp -0.4 0.08 0.03 0.32 1.75 2.58 3.57 33.2 19.2
111r2 0.12 0.39 0.5 -0.5 21 0.31 11 28 24.1
Il1rap -0.66 | -1.11 | -1.1 -0.84 | -1.32 | -0.65 -1.2 29.6 26.5
I11rn 0.48 0.95 0.47 -0.13 | 261 0 0 60.7 19.7
I12rg 0.48 -0.02 | -0.23 | -0.2 1.63 0.87 2.01 13 15.2
Klkb1 -0.83 | -1.56 | -1.61 | -0.83 | -1.82 | -1.1 -2.21 63.5 63.3
Kngl -0.19 | -0.08 | 0.44 -0.07 | -0.07 | -0.73 -0.35 59.5 52.8
Lbp 1.77 2.01 181 1.63 1.86 1.79 1.09 45.5 31.8
Lcn2 3.36 4.02 3.55 2.05 4.29 6.7 6.88 46 43
Ltf 1.85 1.35 1.98 0.9 2.13 1.4 2.22 60 59.3
Lyz2 -0.12 | 0.83 15 -0.46 | 1.93 -0.81 1.01 45.3 27
Maspl -0.68 | -0.26 | -0.13 | -0.18 | -0.39 | -1.22 -0.6 43.8 419
Masp2 -0.59 | -0.17 | -0.07 | -0.45 | -0.85 | -1.12 -0.61 62.3 51.5
Mbl2 -0.89 | -2.36 | -2 -0.65 | -219 | -0.4 -1.99 51.2 51.2
Mertk -0.41 | 0.17 -0.54 | -0.32 | 0.65 -0.94 0.87 117 7.2
Mpo 0.86 1.29 1.15 0.6 3.17 0 9.1 39 28.1
Pf4 -2.14 | =157 | -1.48 | -1.09 | -1.96 | 0.02 -3.49 20 28.6
Pglyrpl 118 | 215 | 128 | 157 | 247 |o 1.48 456 34.6
Pigr 0.16 -0.42 | 0.54 -0.3 2.29 1.16 2.75 34.2 14
Plg -0.49 | -0.06 | -0.08 | -0.19 | -0.86 | -1.27 -1.31 76.2 77.1
Proc -0.47 | 0.12 0.6 0.11 -0.07 | -1.01 -0.56 36.7 20.7
Procr 121 0.35 0.42 -0.47 | 2.85 0.77 1.55 23.6 15.3
Prosl -0.11 | 0.62 0.21 -0.05 | 0.3 0.02 -0.08 27.9 27.1
Proz -09 019 |[077 |O 0.03 -0.84 -1.76 411 45.6
S100a8 2.46 2.72 2.38 2.67 3.06 4.47 3.22 49.4 80.9
S100a9 191 224 1.66 191 2.73 5.26 3.22 389 38.9
Saal 3.73 454 3.58 3.65 3.87 3.71 2.37 53.3 43.4
Saa2 3.94 491 3.57 4.01 3.9 3.77 3.05 41 41.8
Sele 1.04 0.73 0.59 0.07 0.24 0 0 9.8 6
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PROTEIN EC MR SA SPN ST LFQ-SPN | LFQ-ST | LFQ coverarge | TMT coverage
Sell -0.15 | -0.21 | -0.2 -024 | 1 -0.03 1.09 16.7 18.5
Selp 1.04 1.19 1.37 0.16 0.97 -0.06 -0.05 11.3 4
Serpinala | -0.53 | -0.52 | -0.83 | -0.51 | -0.97 | -1.1 -1.21 18.2 14.3
Serpingl 0.32 055 | 058 | 0.06 0.83 0.58 0.36 58.9 48.4
Tiel 0.16 0.66 0.63 0.26 111 0.96 2.19 13.6 1.6
Vcaml 0.38 -0.15 | -0.08 | -0.35 | 1.54 0.99 1.73 50.9 46.8
Vtn 0.11 0.08 0.24 0.14 -0.6 -0.39 -1.49 56.5 51.9
Vwf 113 1.38 166 | 0.09 0.84 0.44 0.56 325 21.8
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