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Abstract: Alcohol-associated liver disease (ALD) is a prevalent medical problem with limited effective
treatment strategies. Although many biological processes contributing to ALD have been elucidated,
a complete understanding of the underlying mechanisms is still lacking. The current study employed
a proteomic approach to identify hepatic changes resulting from ethanol (EtOH) consumption and
the genetic ablation of the formyl peptide receptor 2 (FPR2), a G-protein coupled receptor known
to regulate multiple signaling pathways and biological processes, in a mouse model of ALD. Since
previous research from our team demonstrated a notable reduction in hepatic FPR2 protein levels in
patients with alcohol-associated hepatitis (AH), the proteomic changes in the livers of Fpr2~/~ EtOH
mice were compared to those observed in patients with AH in order to identify common hepatic
proteomic alterations. Several pathways linked to exacerbated ALD in Fpr2~/~ EtOH mice, as well as
hepatic protein changes resembling those found in patients suffering from AH, were identified. These
alterations included decreased levels of coagulation factors F2 and F9, as well as reduced hepatic
levels of glutamate-cysteine ligase catalytic subunit (GCLC) and total glutathione in Fpr2~/~ EtOH
compared to WT EtOH mice. In conclusion, the data suggest that FPR2 may play a regulatory role in
hepatic blood coagulation and the antioxidant system, both in a pre-clinical model of ALD and in
human AH, however further experiments are required to validate these findings.

Keywords: alcohol-associated liver disease; FPR2; liver proteome

1. Introduction

Alcohol-associated liver disease (ALD) is the most prevalent disease affecting the
liver, and, importantly, there are no existing FDA-approved treatment options [1]. ALD
encompasses a spectrum of pathological stages including steatosis, steatohepatitis, fibro-
sis/cirrhosis, and eventually, hepatocellular carcinoma [2]. The mechanisms governing
the pathogenesis of ALD are not well understood, but chronic inflammation combined
with impaired resolution and tissue regeneration are phenotypic features of ALD that have
moved to the forefront of ALD research [3]. We recently demonstrated that formyl peptide
receptor 2 (FPR2) knockout mice fed ethanol (EtOH) developed exacerbated liver injury,
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inflammation, and compromised regeneration as compared to WT EtOH mice [4]. FPR2 is
a G-protein coupled receptor that can be activated by many ligands including Anxal, fMLF,
and resolvin-D1 (RvD1) [5,6]. It has been previously demonstrated that treatment with
RvD1 reduced EtOH and lipopolysaccharide (LPS)-induced liver injury and inflammation
in mice [7]. Mechanistically, RvD1 attenuated pyroptosis, a type of programmed proin-
flammatory cell death, in the whole liver, hepatocytes, and macrophages [7]. In addition,
RvD1 treatment promoted the macrophage efferocytosis of dead hepatocytes [7], which
can further alleviate liver injury and inflammation [8].

Proteomic analysis enables the identification and quantification of numerous proteins
within biological samples [9]. Given that proteins are integral to various cellular functions,
proteomics serves as a powerful technique for uncovering mechanisms altered by biological
or experimental factors [10]. Recently, plasma proteomic analysis has been employed to
discover biomarkers and elucidate mechanisms associated with early-stage ALD as well as
more advanced EtOH-induced liver injury like alcohol-associated hepatitis (AH) [11,12].
Our group utilized hepatic proteomic analysis to identify mechanisms involved in AH
pathogenesis [13] and to explore steroid responsiveness in patients with AH [14]. Our
findings revealed significant differences in the liver proteome of patients with AH compared
tonon-ALD individuals, with a notable downregulation of proteins and biological processes
related to hepatic proteostasis and protein synthesis, among others [13]. The aim of
the current study was to investigate Fpr2-mediated alterations in the hepatic proteome
associated with ALD using experimental mice. Additionally, we aimed to identify common
hepatic proteomic changes in Fpr2~/~ EtOH mice and patients with AH.

2. Results
2.1. Hepatic Proteomic Alterations Associated with Liver Injury in Fpr2~/~ Mice Fed EtOH

The mouse model used for this study was a chronic plus binge EtOH administration,
where WT and Fpr2~/~ mice were placed on either control or EtOH-containing diets
ad libitum with a single EtOH bolus at the end of the experiment. As we previously
reported, compared to WT, the Fpr2~/~ mice in this model developed more severe liver
injury and inflammation [4], confirmed by elevated plasma ALT, AST, hepatic Lcn2, and
Pail mRNA expression as compared to WT EtOH mice (Table 1). In addition, Fpr2=/~
mice had compromised liver regeneration in response to EtOH, in part via mechanisms
involved in immune cell dysregulation, such as a reduced number of hepatic monocyte-
derived restorative macrophages, likely resulting from impaired differentiation. In the
current study, we performed hepatic proteomic analysis to gain deeper insight into the
mechanisms contributing to exacerbated liver injury in Fpr2~/~ mice fed EtOH. This
analysis identified 3297 proteins across all of the following experimental groups: WT
PE, WT EtOH, Fpr2~/~ PF, and Fpr2~/~ EtOH. These groups were well separated when
analyzed by PCA, demonstrating a clear effect by the loss of FPR2 expression in the
presence or absence of EtOH consumption (Figure 1A). When comparing Fpr2~/~ PF
mice vs. WT PF mice, there were 475 proteins that were decreased and 359 that were
increased (Figure 1B). EtOH consumption by WT mice led to an increase in 24 proteins and
a decrease in 174 proteins, relative to WT-PF mice (Figure 1C), while in the livers of Fpr2=/~
mice, those fed EtOH had 1750 proteins that were decreased and 215 that were increased
compared to Fpr2~/~ PF mice (Figure 1D). Finally, the expression of 977 proteins was
decreased in Fpr2~/~ EtOH vs. WT EtOH mice and 45 proteins were increased (Figure 1E).
These results demonstrate that Fpr2~/~ mice developed exacerbated alcohol-induced liver
injury and inflammation as compared to WT mice, which was associated with distinct liver
proteome changes.
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Table 1. Alcohol-induced liver injury and inflammation in Fpr2~/~ mice fed EtOH.

WT PF Fpr2—/- PF WT EtOH Fpr2—/~ EtOH
Plasma ALT 3895 +344  3238+2667 581845042 1444+ 4442
Plasma AST 206.10 £ 13.85  206.90 + 1625  259.30 + 11.60  432.10 + 137.70
Liver Len2 mRNA 2224090°  579+2852  149.40 +69.03  354.50 & 138.80
Liver Pail mRNA 098+025% 06840062  1.00+0.252 7.53 £ 2.70

Significance (p < 0.05) is denoted as follows: a- vs. Fpr2—/= EtOH. EtOH, ethanol; PF, pair fed; Lcn2, lipocalin 2;
Pail, plasminogen activator inhibitor-1.
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Figure 1. Hepatic proteomic alterations in experimental WT and FprZ_/ ~ mice. (A) PCA of the
hepatic proteome for WT PF (light blue), WT EtOH (dark blue), Fpr2~/~ PF (green), and Fpr2—/~
EtOH (red) experimental groups. (B-E) Volcano plot analyses for the indicated comparisons and the
number of decreased (green) and increased (red) proteins.

2.2. Similarity in Proteomic Changes in the Livers of Patients with AH to Those Found in Fpr2~/~
Mice Fed EtOH

Previously, we identified significant hepatic proteomic changes in patients with AH vs.
non-ALD controls [13]. Here, we have confirmed the decrease in hepatic FPR2 expression
in human AH by western blot analysis (Figure 2A). In the current animal study, we used
Fpr2~/~ mice since we found that FPR2 was not reduced by EtOH in WT mice. This lack of
a reduction is likely due to the relatively mild pathological features of ALD observed in our
animal model, in contrast to the more severe liver injury seen in human AH, where FPR2
levels are significantly decreased (Figure 2A). Therefore, hepatic proteomic changes that are
common between Fpr2~/~ mice fed EtOH and human AH may shed unique mechanistic
insights into AH pathogenesis in humans. An analysis of hepatic proteome in mice revealed
that there were 1417 downregulated and 58 upregulated proteins when comparing Fpr2 =/~
EtOH vs. WT PF mice, as visualized by volcano plot analysis (Figure 2B). GO biological
process analysis identified five upregulated processes in this comparison, which included
fatty acid, xenobiotic and arachidonic acid metabolism, and the response to bacterium
and acute inflammatory response (Figure 2C). The GO biological processes for the other
comparisons can be found in (Figure S1). There were also five downregulated GO biological
processes in Fpr2~/~ EtOH vs. WT PF mice, which included nitrogen metabolism, protein
transport, the regulation of gene expression, translation, and RNA splicing (Figure 2C).
Further, when comparing these liver proteomic changes in mice to hepatic proteomic
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changes in human AH, there were 337 commonly shared proteins (4 upregulated and
333 downregulated, Figure 2D). These data suggest that there are several hepatic proteomic
changes in Fpr2~/~ EtOH vs. WT PF mice that are similar to human AH vs. non-ALD.
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Figure 2. Hepatic proteome changes in human AH that are similar to those in Fpr2~/~ mice fed
EtOH vs. WT PF mice. (A) Western blot analysis of FPR2 in human AH and non-ALD control liver
samples. Data are presented as the mean &= SEM. * p < 0.05 was considered significant. (B) Volcano
plot analysis for Fpr2~/~ EtOH vs. WT PF hepatic proteomic changes (green—decreased, red—
increased). (C) Biological processes representative of proteomic changes in Fpr2~/~ EtOH vs. WT
PF (pink—increased, blue—decreased). (D) Venn diagram showing the number of shared hepatic
proteomic changes between Fpr2~/~ EtOH and WT PF and human AH and non-ALD controls.

The four hepatic proteins that were upregulated in human AH and Fpr2~/~ EtOH
mice, relative to non-ALD and WT-PF controls, respectively, included lipocalin-2 (LCN2),
antioxidant 1 copper chaperone (ATOX1), cathepsin L1 (CTSL), and NADPH quinone
dehydrogenase 1 (NQO1). Protein cluster analysis on the 333 shared proteins that were
downregulated revealed that the downregulated processes included proteostasis, coagu-
lation, metabolism, gene regulation, protein folding, alcohol metabolism, and immunity
(Figure 3).

Taken together, these data suggest that the biological processes disrupted in EtOH-fed
FprZ_/ ~ mice are similar to those observed in human AH, highlighting their potential
relevance to this pathology.
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Figure 3. Analysis of shared hepatic proteomic changes in experimental and clinical AH. Protein
cluster analysis of the shared proteins between Fpr2 —/= EtOH and WT PF and human AH and
non-ALD controls that were decreased.

2.3. Analysis of Selected Proteomic Responses Relevant to Human Disease, Which Were Common
in Experimental ALD and Clinical AH

2.3.1. Hepatic Blood Coagulation Gene and Protein Expression Are Reduced in Fpr2 =/~
EtOH vs. WT EtOH Mice

Among the downregulated proteins were F2 and F9, which are functional mediators of
blood coagulation, a process often compromised in ALD/AH [15]. We further investigated
these factors due to their relevance to human ALD/AH pathogenesis. Thus, hepatic F9
(Figure 4A) and F2 (Figure 4B) protein expression was significantly reduced in Fpr2 =/~
EtOH vs. WT EtOH mice, but there was no EtOH effect when comparing WT EtOH vs. WT
PF or FprZ_/ ~ EtOH vs. Fpr2 /= PE.In contrary, both F9 (Figure 4C) and F2 (Figure 4D)
were elevated by EtOH at the gene levels in both genotypes, but to a lesser extent in
Fpr2=/~ mice. These data suggest that the loss of Fpr2 may lead to a reduced expression of
hepatic F9 and F2 at the gene and protein level, likely exacerbating coagulopathy in ALD.
Therefore, FPR2 might serve as a potential mediator of blood coagulation.

2.3.2. Fpr2~/~ EtOH Mice Have Reduced Hepatic GSH as Compared to WT EtOH Mice

Another downregulated protein of interest was the glutamate-cysteine ligase catalytic
subunit (GCLC, Figure 5A), an enzyme involved in the synthesis of the antioxidant, glu-
tathione (GSH) [16]. Since we found a reduced expression of GCLC, the rate-limiting
enzyme subunit for GSH synthesis, total GSH levels in the liver were measured. Total
liver GSH levels were reduced in Fpr2~/~ mice (PF or EtOH-fed) and were significantly
reduced in Fpr2~/~ EtOH vs. WT EtOH mice (Figure 5B). Collectively, these data indicate
that FPR2 may help maintain the liver antioxidant capacity via the regulation of hepatic
GSH synthesis (Figure 5C) and the alcohol-mediated dysregulation of GSH levels may
contribute to oxidative stress in ALD.
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Figure 4. Hepatic blood coagulation gene and protein expression are reduced in Fpr2~/~ EtOH vs.
WT EtOH mice. (A,B) Protein and (C,D) mRNA expression of F9 and F2, respectively. Data are
presented as the mean + SEM. * p < 0.05 was considered significant.
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Figure 5. Fpr2~/~ EtOH mice have reduced hepatic GSH as compared to WT EtOH mice. (A) Liver
GCLC protein expression in experimental groups. (B) Total liver GSH levels among experimental
groups. (C) Model illustrating GCLC-mediated synthesis of the hepatic antioxidant glutathione
(GSH). Data are presented as the mean + SEM. * p < 0.05 was considered significant.

3. Discussion

In this study, we identified hepatic proteomic changes that were associated with the
loss of FPR2 expression in a pre-clinical animal model of ALD. Additionally, we found that
some of these proteomic alterations resembled those found in patients with AH, which also
exhibit a reduction in FPR2 expression [13], underscoring the clinical significance of the
FPR2-mediated proteomic changes in ALD.

Among the proteins elevated in both patients with AH and Fpr2~/~ EtOH mice was
LCN2, a pro-inflammatory acute phase protein [17]. It has been previously reported that
Len2 knockout mice are protected from alcohol-induced steatosis and liver injury [18].
NQO1 was another hepatic protein whose expression was elevated in both human AH and
FprZ_/ ~ EtOH mice. NQOI1 levels are elevated in the event of oxidative stress [19], which is
a common feature of ALD leading to hepatic damage [20]. Therefore, the loss of FPR2 may
enhance oxidative stress via the upregulation of NQO1. Elevated CTSL, a pro-inflammatory
protease [21] associated with liver fibrosis [22], was also found in both human AH and
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Fpr2=/~ EtOH mice. Previously, acetalaldehyde exposure was shown to reduce CTSL
activity [23] in hepatocytes, suggesting the CTSL upregulation observed in this study may
compensate for the deleterious impact of alcohol metabolites such as acetaldehyde on
CTSL activity. In addition, ATOX1, a copper chaperone protein [24], was also elevated
in both human AH and Fpr2~/~ EtOH mice. Elevated hepatic ATOX1 expression can be
indicative of increased copper levels in the liver [25], which is toxic and has been shown
to occur in ALD patients [26]. Copper can reduce FPR2-mediated chemotaxis and ligand
binding in vitro [27], suggesting that reduced FPR2 in AH may be further exacerbated
by ATOX1 upregulation and copper level elevation. Another important clinical feature
of AH is impaired blood clotting due to the impaired production of coagulation factors
that are synthesized by the liver (e.g., factor IX and prothrombin) [28]. The levels of two
specific proteins of the coagulation cascade, F2 and F9, were found to be decreased both
in human AH and Fpr2~/~ EtOH mice, potentially further exacerbating the defects in
this cascade. FPR2 has been previously implicated in blood coagulation via platelet and
immune cell aggregation [29], and our findings suggest that it may also play a more direct
role via positively regulating the expression of coagulation factors synthesized by the liver.
Lastly, the liver antioxidant capacity is highly dependent on normal levels of GSH [30],
which are depleted in ALD [30]. Interestingly, treatment with RvD1, an FPR2 ligand,
enhanced GSH levels in WT but not Fpr2~/~ macrophages [31]. Our data suggest that
liver GSH levels may be decreased due to a reduction in GCLC, the rate-limiting enzyme
subunit for GSH synthesis [32]. FPR2 was also shown to elevate the expression of Nrf2,
a transcriptional regulator of the antioxidant response element in an animal model of
steatohepatitis [33]. Therefore, FPR2 potentially regulates GSH synthesis in multiple cell
types via the transcriptional regulation and expression of GCLC.

The current study has several strengths and limitations. A notable strength was the use
of an unbiased proteomic approach, which facilitated the discovery of novel mechanisms of
ALD/AH potentially regulated by FPR2. Additionally, this study employed a translational
approach, highlighting several consistent proteomic changes between clinical and pre-
clinical ALD settings. However, weaknesses include the associative nature of the identified
mechanisms, which require further investigation to establish definitive causal relationships.
Another limitation was the study’s focus primarily on changes resulting from the absence
of FPR2, without an exploration of downstream signaling mechanisms regulated by distinct
FPR2 ligands [34]. Additionally, the proteomic analysis was limited to a relatively small
sample size (n = 3), although the PCA plot demonstrated consistent protein changes
across the samples (Figure 1A). Lastly, since the mice used for this study were whole-body
knockout, we cannot rule out extra hepatic effects of Fpr2 gene knockout that may influence
the observed results.

In summary, our findings indicate that there are some similarities in hepatic proteome
changes between EtOH-induced liver injury in Fpr2-deficient mice and AH in humans,
where FPR2 expression is also diminished. This suggests a potential significant role for
FPR2 in the pathology of ALD in humans. However, it remains unclear whether the loss of
FPR2 expression in humans is a causative factor or merely associated with the development
of AH, warranting further investigation.

4. Materials and Methods
4.1. Animal Model

WT and Fpr2~/~ mice were treated as described previously in a chronic plus binge
model of experimental ALD [4]. Briefly, 8- to 10-week-old female Fpr2~/~ and WT litter-
mate mice were fed Lieber-DeCarli EtOH-containing or isocaloric control diets for 4 weeks,
followed by either a water or EtOH binge (5 g/kg) on the final day of the experiment. The
mice were then euthanized 9 h after the binge, and liver tissues were collected and stored
at —80 °C for the future analyses.
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4.2. Proteomic Sample Preparation

Mouse liver tissue (~100 mg) was homogenized in modified RIPA buffer (50 mM Tris,
150 mM Nac(l, 0.1% Triton X-100, 0.5% sodium deoxycholate, 0.1% SDS) supplemented
with protease and phosphatase inhibitors (Halt™, Thermo Fisher Scientific, Waltham, MA,
USA) in tubes filled with 0.5 mm glass beads (BioSpec, Bartlesville, OK, USA) using a
BioSpec Mini BeadBeater. After centrifugation at 16,000x g, supernatants were collected
and protein concentrations were assessed by a bicinchoninic acid (BCA) assay. Liver
protein extracts (250 pg) were digested according to the S-trap protocol (Protifi, LLC,
Fairport, NY, USA), as previously reported [35], with peptide recovery estimated by a pierce
quantitative colorimetric peptide assay (ThermoFisher Scientific, Waltham, MA, USA).
Digested peptides (100 pg) were labeled with TMTpro 16Plex (ThermoFisher Scientific,
Waltham, MA, USA) reagents, admixed into a single pool, and then desalted using an
Oasis HLB 1cc (30 mg) Cartridge (Waters Corporation, Milford, MA, USA). Prior to liquid
chromatography-mass spectrometric (LC-MS) analysis, the samples were fractionated
using a U3000SD uHPLC system (ThermoFisher Scientific, Waltham, MA, USA) and a
Waters BEH XBridge C18 5 pm 3.0 x 150 mm column. Fractions were collected in 1.25 min
intervals over a gradient of solvents A = 5% v/v acetonitrile/10 mM ammonium formate
pH 10 and B = 90% v/v acetonitrile/10 mM ammonium formate pH 10 (0% to 40% B over
65 min at a flow rate of 300 uL/min). A total of 54 collected fractions were concatenated
into 18 by pooling three fractions (fractions n, n + 18, n + 36) plus the final fraction collected
from the end of the LC separation.

4.3. LC-MS Data Collection

The fractions were dried in a SpeedVac (ThermoFisher Scientific, Waltham, MA, USA)
and submitted for LC-MS analysis at the University of California Davis Genome Center
Proteomics Core Facility. Briefly, the samples were separated on an RSLCNano system at
500 nL/min with a 70 min gradient from 3% to 55% acetonitrile/0.05% formic acid gradient.
Eluates were introduced into an Orbitrap Fusion Lumos mass spectrometer (ThermoFisher
Scientific, Waltham, MA, USA) system with the ion transfer capillary temperature and
spray voltage of the mass spectrometer set at 275 °C and 1.8 kV, respectively. The MS was
operating in positive polarity and collected data using a TMT SPS MS3 method with a 3 s
cycle time. An Orbitrap MS1 master scan (normal mass range; 120,000 resolution, AGC
target 4E5, profile data type) was obtained using the range 400-1400 m/z. MS2 scans (rapid
scan rate, AGC target 2E4, centroid data type) were obtained in the ion trap on peaks that
had a minimum signal threshold of 5000 counts. Multi-notch (10 notches) Orbitrap MS3
scans (50,000 resolution, AGC target 1E5, centroid data type) were obtained using the range
100-500 m /z.

4.4. Proteomic Data Analysis

The collected data analysis was directed through Proteome Discoverer v2.4.0.305
(ThermoFisher Scientific, Waltham, MA, USA) using SequestHT and the 1/29/2021 version
of the UniprotKB reviewed canonical Mus musculus sequences (Proteome ID UP000000589),
considering trypsin (KR|P) digestion with up to two missed cleavages, the dynamic
modifications Oxidation (M), Acetyl (Protein N-term), Met-los (Protein N-term), and Met-
loss+Acetyl (Protein N-term), and the static modifications Carbamidomethyl (C) and TMT
pro (K, any N-term). The precursor and fragment mass tolerances were 10 ppm and
0.6 Da, respectively. In the consensus step, proteins were quantified from the summed
abundances of all high-confidence unique and razor reporter ion abundances. The samples
were normalized to the total peptide amount and scaled to 100 on average. The proteins
were grouped by the strict parsimony principle. Peptides and proteins were accepted at 1%
FDR for high confidence or 5% for medium confidence based on the g-value. A protein text
file was exported from the consensus workflow result of Proteome Discoverer for curation
in Microsoft Excel version 16.88. In total, 3307 unique proteins were identified in WT PF
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and FprZ’/ ~ PF mice, 3308 were identified in WT EtOH mice, and 3302 were identified in
Fpr2~/~ EtOH mice.

4.5. Cytoscape and Principal Component Analysis

Differentially expressed proteins were analyzed in Cytoscape to identify protein
clusters and the associated Gene Ontology Biological Process [13]. Principal component
analysis (PCA) was performed in Metaboanalyst (https:/ /www.metaboanalyst.ca/, version
5.0, last accessed on 5 May 2023) [36].

4.6. Western Blot Analysis

Human liver tissue samples were homogenized in RIPA buffer (10 mM Tris-HCl, pH
8.0, 1mM EDTA, 0.5 mM EGTA, 1% Triton X-100, 0.1% sodium deoxycholate, 0.1% SDS, and
140 mM NaCl) supplemented with protease and phosphatase inhibitors (HALT"", Thermo
Fisher Scientific), followed by centrifugation for 10 min at 16,000 x g. Protein concentrations
were determined by the bicinchoninic acid assay (BCA) (Pierce” BCA protein assay kit,
Thermo Fisher Scientific). The proteins were separated on Criterion TGX Any kDa gels
(BioRad, Hercules, CA, USA) and then transferred to PVDF membranes and blocked in 5%
milk TBS + 0.1% Tween-20. The membranes were incubated overnight at 4 °C with primary
antibodies, thoroughly washed, and then incubated with secondary antibodies at room
temperature for 1 h and washed, and signals were developed with ECL substrate (Clarity
Max, BioRad) and imaged via the ChemiDoc instrument (BioRad). Band densitometric
analysis was conducted with ImageLab software, version 6.0.1 (BioRad). The primary
antibodies FPR2 were purchased from Thermo-Scientific (Waltham, MA, USA), and p-actin
was purchased from Cell Signaling Technology (Danvers, MA, USA). Secondary antibodies
were purchased from ThermoFisher Scientific.

4.7. RT qPCR Analysis

Liver RNA was extracted using Trizol (ThermoFisher Scientific), followed by cDNA
synthesis via the Quantabio qScript cDNA supermix reagent (QuantaBio, Beverly, MA,
USA). RT-qPCR was performed on the BioRad CFX384 (Hercules, CA, USA) instrument,
and relative gene expression values were calculated via the 2724t method using 18S as
the reference gene. The primer sequences can be found in Supplementary Table S1.

4.8. Liver Total GSH Measurement

Total GSH was measured in liver extracts via the following commercially available kit
from Sigma-Aldrich (St. Louis, MO, USA).

4.9. Plasma ALT and AST Measurement

Plasma ALT and AST activity were determined using Infinity (ThermoFisher Sci-
entific) and Pointe Scientific (Fisher Scientific) liquid reagents, respectively, as per the
manufacturer’s instructions.

4.10. Statistical Analysis

All quantitative data were compared by a one-way ANOVA with a Tukey multiple
group comparison test. Statistical significance was denoted by a p < 0.05.

5. Conclusions

In conclusion, we identified hepatic proteomic markers associated with ALD in
Fpr2=—/~ EtOH mice. Several of these hepatic proteomic changes are also found in hu-
man AH, suggesting their clinical relevance. The findings from this study highlight the
beneficial role of FPR2 in positively regulating the expression of blood coagulation factors
and the synthesis of GSH during ALD.
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