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Psoriasis is one of the most common skin diseases and a crucial issue to manage
in contemporary dermatology. The search for the details of its pathogenesis,
markers and treatment is continuously ongoing. Our aim was to investigate the
role of gasdermin B (GSDMB) in psoriasis, the second protein from the gasdermin
family, involved in cell death and proliferation. GSDMB serum and urinary
concentrations have never been studied in psoriatics, neither tissue expression
of GSDMB by immunohistochemistry. The study included 60 psoriatic patients
and 30 volunteers without dermatoses as controls. The serum and urinary
GSDMB were evaluated by ELISA. Tissue expression of GSDMB was analyzed
by immunohistochemistry. The serum and absolute urine concentrations of
GSDMB were significantly higher in psoriatic patients than controls without
skin diseases (p = 0.0137, p = 0.039 respectively). Urinary GSDMB/creatinine
concentration ratio was significantly lower in patients compared to controls (p =
0.0241). The expression of GSDMB in the dermis and epidermis was significantly
more prevalent in psoriatic plague compared to the non-lesional skin and healthy
skin of controls (p = 0.0012, p = 0.017, respectively). Serum GSDMB correlated
positively with the age of patients (R = 0.41; p = 0.001). Our study adds to the
current state of knowledge about psoriasis concerning the potential involvement
of GSDMB. Possibly it could be engaged in keratinocytes migration, which
requires further research. Elevated serum GSDMB and decreased urinary
GSDMB/creatinine concentration ratio could potentially be investigated as
psoriasis biomarkers. GSDMB could be investigated in the future as a potential
therapeutic target.
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1 Introduction

Among the vast majority of various skin diseases, psoriasis which, although widely
studied, still remains a mystery for scientists. Psoriasis occurs with an average frequency
of about 3% and there are about 125 million people suffering from this dermatosis
worldwide (Armstrong and Read, 2020). Despite numerous studies, its pathogenesis is
still not fully elucidated. Surely, it is an interplay between genetic predisposition and the
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influence of external stimuli which lead to severe immune
in the (Hugh 2018).
Nevertheless, nowadays, psoriasis is perceived as much more

disturbances skin and Weinberg,
than just a dermatosis because it has been associated with many
accompanying diseases, often resulting in serious health
complications (Oliveira Mde et al, 2015). Among several
subtypes of psoriasis, the most frequent is the plaque type. It
presents with erythematous-infiltrative lesions with superficial
scaling (Rendon and Schikel, 2019). Being one of the most
common dermatoses, psoriasis brought the attention of
dermatologists, both in the molecular, and clinical fields.

Relatively recently a group of six proteins called gasdermins have
been identified. They have been labeled A-F, whereas the first five are
most similar to each other (Zou et al,, 2021). The hallmark of
gasdermins is the presence of two domains: N-terminal and
C-terminal, which are bound by a linker region, the latter
domain is able to inhibit the first one (Tsuchiya, 2021). This
structure confers the ability to cause pores in plasma membranes
in cells, after being cleaved by particular enzymes, causing their
death which was called pyroptosis (Tsuchiya, 2021). There has been
quite a number of studies on the role of gasdermins but still, they are
not fully understood.

Gasdermin B (GSDMB) is a protein from this particular
family. Its encoding gene is located on chromosome 17q21
(Zou et al,, 2021). It can be cleaved by granzyme A, and as for
the caspases influence-it remains inconclusive (Panganiban et al.,
2018; Hou et al., 2021; Sarrio et al., 2023; Yin et al., 2023). First
studies reported on the GSDMB cleavage by caspases 3, 6, and 7,
later papers suggested that there are many more enzymes that
could cleave GSDMB, whereas finally there were suspicions that
the ability to induce pyroptosis by the cleaved GSDMB depends
on its isoform (Sarrio et al., 2023). Indeed, GSDMB has several
isoforms that may exert different influence (Oltra et al., 2023;
Sarrio et al., 2023). GSDMB is different from other gasdermins
because of its lipid binding profile, but also its unobvious
engagement in pyroptosis (Wang et al., 2023). GSDMB is
characterized by the lack of the ability of autoinhibition but
being active in its full-length form or as N-terminal domain solely
(Kuc-Ciepluch et al., 2021; Ivanov et al., 2023). Its biological role
is not clear and its participation in pyroptosis is not fully
elucidated, it may be isoform-dependent (Rana et al., 2022;
Kong et al., 2023); its role in cell proliferation and migration
has been reported (Rana et al., 2022). GSDMB expression has
been observed in the epithelium of the respiratory and
gastrointestinal tract, liver, kidneys, or lymphocytes (Zou
et al, 2021). So far, GSDMB has been reported in several
diseases, most documented in asthma, cancers, and
inflammatory bowel diseases (Feng et al., 2018; Kuc-Ciepluch
et al,, 2021; Zou et al., 2021). In all of the mentioned disorders,
tissue overexpression of GSDMB is observed, including in several
cancers (e.g., breast, cervical, gastrointestinal tract) (Das et al,,
2017; Zou et al., 2021; Rana et al., 2022). GSDMB engagement in
infections has been studied as well, e.g., its direct bactericidal
influence in Shigella invasion (Wang et al., 2023). There are also
several links between these disorders and psoriasis. Research has
shown that psoriatics have 1.70-2.53-fold increased odds of
(CD) 1.75-fold
increased odds of developing ulcerative colitis (UC) compared

developing Crohn’s disease and about
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to controls (Fu et al., 2018). They have a common genetic
background which involves chromosomal locus 6p21 and
IL23R and ILI2B genes (Fu et al, 2018), (the prominent
of Th17 lymphocytes),
microbiota plays a role in both diseases as the reduction in

involvement dysregulation  of
the population of beneficial bacteria occurs (Cottone et al,
2019). Surprisingly, it has been reported that psoriasis is
associated with another disease related to GSDMB-asthma
(Ostling et al.,, 2019). Apparently, both diseases have similar
immune profile, focused on IL17, and patients suffering from
asthma in whom high levels of IL17 are detected tend to have
more frequent exacerbations, airway neutrophilia or less diverse
lung microbiota (Ostling et al., 2019). Additionally, there have
been several genes discovered that differentially expressed in
subjects with high IL17, were the same which are known to be
altered in psoriasis (Ostling et al., 2019). In this study, we decided
to investigate the role of GSDMB in psoriasis. Based on several
rationales, we believe it could play a role in its pathogenesis.
GSDMB has been suggested to be involved in the proliferation
and migration of cells and impaired keratinocytes proliferation
and differentiation is a hallmark of psoriasis (Lanna et al., 2019;
Rana et al., 2022), moreover GSDMB has been implicated in the
pathogenesis of several disorders associated with psoriasis (Das
et al., 2017; Cottone et al., 2019; Rana et al., 2022).

In our recent papers, we have proved that GSDMD and GSDME
could be involved in the pathogenesis of psoriasis and also
potentially become a novel marker of psoriasis (Nowowiejska
et al., 2023a; Nowowiejska et al., 2023b). In the current study, we
are presenting for the first time the results of combined serum, urine
and tissue investigation of GSDMB.

2 Materials and methods

The approval for the study was received from the Bioethics
Committee of the Medical University of Bialystok
(APK.002.303.2022 and APK.002.19.2020) and was conducted by
the principles of the Declaration of Helsinki (WMA, 2022). A total of
60 patients (21 women, 39 men) with exacerbation of plaque
psoriasis, with a mean age of 50 + 2.34 years, and 30 gender-
and age-matched volunteers without skin diseases and with a
negative family history of psoriasis were included in the study on
the gasdermin family. Informed consent was signed by all
participants before inclusion in the study. Several exclusion
criteria from the study were applied: age under 18 vyears,
pregnancy and breastfeeding, other variants of psoriasis than
plaque, dietary restrictions, taking oral medications at least
3 months before the study, autoimmune diseases other than
psoriasis, renal impairment, and neoplasms. Psoriasis severity was
evaluated using the Psoriasis Area and Severity Index (PASI) and
was always performed by the same doctor. PASI score is based on the
assessment of erythema, infiltration and scale associated with
psoriatic skin lesions with regard to the body area involvement.
The higher the score, the more severe psoriasis (Zurauskas et al.,
2020). The PASI score was considered mild when PASI <10 (PASII),
moderate when PASI 10-20 (PASI II), and severe when PASI> 20
(PASI III). Moreover, basic laboratory tests were conducted before
the study began. Serum, urine and tissue samples were obtained
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from the same cohort and in the manner previously described
(Nowowiejska et al., 2023a; Nowowiejska et al., 2023b).

2.1 Serum and urine

60 psoriatic patients and 30 sex- and age-matched volunteers
without dermatoses have undergone the serum and urine analysis of
gasdermin proteins. Laboratory parameters were measured using 8-
h fasting blood samples. A total of 9 mL of peripheral venous blood
was collected from each participant using vacuum tubes containing
the clot activator. They were left at the room temperature to clot for
30 min before centrifugation for 10 min at 2000g to obtain serum.
Urine samples were collected as first morning specimens from a
mid-stream by aseptic method. No less than 10 mL of urine was
collected in a sterile container. Urine samples were centrifugated for
10 min at 2000 g to remove cell debris and the supernatant was
aliquoted. The obtained serum and urine were stored at —80°C until
further analysis. Basic laboratory parameters were assessed using
routine techniques. GSDMB concentrations were evaluated with an
enzyme-linked immunosorbent assay (ELISA) provided by ElAab®
(Wuhan, China, E15865h) according to the manufacturer’s
instructions by the same investigator in standardized laboratory
settings. The minimum detectable dose was 0.312-20 ng/mL.
Briefly, 100 pL of standards and test samples (urine, serum) were
subjected to a 96-well plate coated with a monoclonal antibody
directed against GSDMB, and incubated for 2 h at 37°C.). Then, the
liquid was removed and 100 uL of Detection Reagent A was added.
The plate was incubated for 1 h at 37°C. After incubation, the plate
was rinsed three times using an Elx-50 automated microplate washer
(BioTEK", Winooski, Vermont, USA). Next, 100 uL of Detection
Reagent B was added to each well, and incubated for 1 h at 37°C.).
Subsequently, the plate was washed five times and TMB substrate
solution was added to each well, and a colorimetric reaction was
observed. After incubation, the enzymatic reaction was terminated,
and the concentration of GDSMB was measured
spectrophotometrically at 450 nm using a Multiskan FC
microplate reader (ThermoScientiﬁc®, Waltham, USA). Optical
density was read at a wavelength of 450 nm. The concentrations
were assessed by interpolation from calibration curves prepared with
standard samples provided by the manufacturer. As for the urinary
analysis, we also measured urinary creatinine concentration (using
enzymatic colorimetric method, kit Accent-200 Crea Enzymatic no
7-277, Cormay Diagnostics®, Warsaw, Poland, and biochemical
analyzer Mindray BS-120, Shenzen, China) to provide objectivity
of GSDMB urinary measurement.

2.2 Tissue samples

Skin samples were taken from the participants from the trunk
using a 4 mm punch, after local anesthesia with 2% lignocaine. All
the participants were advised to refrain from using any topical
agents on their skin for a minimum of 1 month prior to the biopsy.
Tissue samples were taken from 34 patients with psoriasis and
20 volunteers without skin diseases, matched for gender and age. For
the patients, two biopsies were taken: one from the lesional skin, that
is psoriatic plaque, and the other from unlesional, clinically healthy
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skin, that is about 2 cm from the psoriatic plaque. As for the
controls, one skin sample was taken from clinically unaffected
skin and performed while surgical removal of benign skin
lesions. Subsequently, skin samples were fixed in a 10% buffered
formalin solution. Following preservation, they were embedded in
the paraffin blocks, and cut into 4 um sections on silanized slides. It
was followed by an overnight incubation at 60°C, deparaffinization,
and rehydration of tissues. Slides were then incubated with 3%
hydrogen peroxide solution (Peroxidase Block, Leica Novolink
Polymer Detection System®, Illinois, United States) to block
endogenous peroxidase and with protein block (Protein Block,
Novolink
United States) to avoid nonspecific antibody binding. Next,

Leica Polymer  Detection System®, Iinois,
tissues were incubated with rabbit polyclonal anti-human
GSDMB antibody (dilution 1:50, Sigma-Aldrich®, Massachusetts,
United States, HPA023925) for 30 min at room temperature. Then,
Post Primary Block and Novolink Polymer were used (Leica
Novolink Polymer Detection System®, Illinois, United States).
Protein expression was visualized with Novolink DAB solution
and cell nuclei with hematoxylin (Leica Novolink Polymer
Detection System®, Ilinois, United States). Negative control of
the staining was performed with rabbit immunoglobulin (Bond
RTU Neg Rabbit, Leica, Illinois, United States).

Slides were scanned with Pannoramic 250 digital scanner
(3DHISTECH, Hungary) and analyzed on SlideViewer software
(3DHISTECH, Hungary). A semi-quantitative method was used
to present the presence of GSDMB. The reaction was observed in the
dermis and/or epidermis as follows: 1-low expression in the dermis
in the elastic fibers (less than 10% stained area of dermis);
2-moderate (10%-30% stained area of dermis) or high (more
than 50% stained area of dermis) expression in the dermis in the
elastic fibers and the whole epidermis (nuclear-cytoplasmic

reaction). Figure 1. Presents the expression of GSDMB.

2.3 Statistical analysis

All data were the subject of the analyses using the GraphPad
9.4 Prism. The normally distributed data were presented as mean +
SD and analyzed using a one-way analysis of variance (ANOVA).
The non-Gaussian data were shown as median (full range) and
analyzed using the non-parametric Kruskal-Wallis test. The
differences between the psoriatic patients and the control group
were compared by the Student’s t-test or nonparametric
Mann-Whitney test. The relationship between two nominal
variables was evaluated by the chi-square test of independence.
The Spearman’s rank test was used to assess the correlations between
the studied parameters. When the p-value is less than 0.05,
differences were deemed to be statistically significant.

3 Results

The summary of the basic information about the participants is
presented in Table 1.

There was no statistically significant difference between patients
and volunteers from the control group in terms of age, gender or
BMI (p = 0.6135, p > 0.9999, p = 0.4137, respectively).
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FIGURE 1

The expression of GSDMB: (A, B) low expression in the dermis of the healthy skin of controls; (C, D) low expression in the dermis of the non-lesional
skin samples in patients; (E, F) low expression in the dermis within the psoriatic plaque; (G, H) moderate and (I, J) high expression in the dermis and
epidermis within the psoriatic plague. Magnifications x100, x400.

3.1 Study on serum and urine

The mean serum GSDMB concentration was 0.75 + 0.57 ng/mL for
patients and 0.45 + 0.4 ng/mL for controls. The mean absolute urinary
GSDMB concentration was 0.64 + 0.31 ng/mL for patients and 0.52 +

Frontiers in Molecular Biosciences

0.18 ng/mL for controls. The serum and absolute urinary
concentrations of GSDMB were significantly higher in psoriatic
patients than in controls without skin diseases (p = 0.0137, p =
0.039 respectively) (Figures 2A, B). The mean urinary GSDMB/
creatinine concentration was 0.02 + 0.02 for patients and 0.03 +
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TABLE 1 Basic characteristics of patients and controls.

Parameter Controls Psoriasis
(n = 30) (n = 60)

Sex (M/F) 20/10 39/21 p > 0.9999
Age [years] 48 +2.45 50 +2.34 p =0.6135
Height [cm)] 1.75 (1.5-1.9) 1.71 (1.5-1.9) p = 03929
Weight [kg] 78.40 + 2.9 85.43 + 2.5 p = 04137

BMI 25.85 + 0.77 27.85 + 0.64 p = 04137

0.034 for controls. The urinary GSDMB/creatinine concentration ratio
was significantly lower in patients compared to controls (p = 0.0241)
(Figure 2C). Additionally, in order to count the mentioned urinary
GSDMB/creatinine ratio we also analyzed creatinine concentration in
urine (Figure 2D).

When considering the patients divided into three groups
depending on psoriasis severity in PASI, the mean GSDMB
serum concentrations were as follows: PASI I subgroup-0.64 +
0.47 ng/mL, PASI 11-0.81 * 0.59 ng/mL, PASI III-0.74 + 0.65 ng/
mL. The GSDMB concentrations were higher in subjects with higher
PASI but there was no significant difference between the three
groups (p > 0.05) (Figure 3).

Among laboratory investigations, there was a negative
correlation between GSDMB serum concentration and RBC
(R =-0.28; p = 0.03) (Figure 4; Supplementary Figure S1).

The mean GSDMB serum concentration was 0.64 + 0.44 ng/mL
in subjects with short-lasting psoriasis-less than 15 years, and 0.86 +
0.67 ng/mL in patients with long-lasting psoriasis-more than
15 years. GSDMB serum concentration was significantly higher in
patients with long-lasting psoriasis (p = 0.0278), however
insignificantly compared to the group with shorter duration (p >
0.05) (Figure 5).

Serum GSDMB correlated positively with the age of patients
(R = 041; p = 0.001; Supplementary Figure S2, 3). GSDMB
concentration was significantly higher in male than female
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patients (p = 0.0038). There was no correlation between GSDMB
with BMI or PASI (p > 0.05).

3.2 Study on tissue

Skin samples were analyzed in 34 psoriatic patients, both in
lesional and non-lesional skin, as well as in 20 subjects from the
control group. In the control group, GSDMB expression was
observed only in the dermis and it was low, similar in the non-
lesional samples from the patients where GSDMB was expressed
almost exclusively in the dermis, especially in the elastic fibers. Only
in the psoriatic plaques, GSDMB was expressed both in the dermis
and epidermis. The moderate/high expression of GSDMB in the
dermis and epidermis was significantly more prevalent in psoriatic
plaque compared to the non-lesional skin and healthy skin of
controls (p = 0.0012, p = 0.017, respectively). Low expression in
the dermis was observed significantly more frequently in the non-
lesional skin than psoriatic plaques in patients (p = 0.0012), whereas
there was not a single sample in the control group where moderate
expression of GSDMB in the dermis and epidermis would be
observed (Figure 6).

After the division of patients according to psoriasis severity in
PASI, there were no significant differences in GSDMB expression
between the subgroups (p > 0.05) (Figure 7).

4 Discussion

GSDMB is expressed only in humans and seems slightly different
from the rest of gasdermins (Zou et al., 2021), hence it requires a separate
discussion. To the best of our knowledge, serum and urinary GSDMB
concentrations, as well as its expression in immunohistochemistry, have
never been investigated in psoriatics before.

The role of GSDMB still remains uncertain however, there are
studies on its function in different disorders. Impaired GSDMB
function may lead to uncontrolled inflammatory responses (Yin
et al,, 2023). Considering the association between psoriasis, IBD, and
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Serum GSDMB concentration (A), absolute urinary GSDMB concentration (B) and urinary GSDMB/creatinine concentration ratio (C), urinary
creatinine concentration (D) in patients and controls. Serum and absolute urinary concentrations of GSDMB were significantly higher in psoriatic patients
than in controls without skin diseases. The urinary GSDMB/creatinine concentration ratio was significantly lower in patients compared to controls. Box

and error bar indicate the mean and standard deviation (SD).
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The division of serum GSDMB concentrations in patients

depending on PASI compared to controls. No significant differences in
GSDMB serum concentration between the three groups were found.
Box and error bar indicate the mean and standard deviation (SD).
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Correlations between serum GSDMB concentration and basic
laboratory parameters. WBC, white blood cells [x10%/ul]; RBC, red
blood cells [x10°%/ull; HGB, hemoglobin [g/dll; ALT, alanine
transaminase [U/l]; AST, asparagine transaminase [U/l]; PLT,
platelets [x10%/ull; Chol, total cholesterol [mg/dl]; TGs, triglycerides
[mg/dl]; HDL, high-density lipoprotein [mg/dl]; LDL, low-density
lipoprotein [mg/dl]; GLU, fasting glucose [mg/dl]; CRP, C-reactive
protein [mg/ll; CR, creatinine [mg/dll; GFR, glomerular filtration rate
[ml/min]; BUN, blood urea nitrogen [mg/dll; UAC, uric acid [mg/dl].
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Division of patients based on disease duration. Serum
concentration was significantly higher in patients with long-lasting
psoriasis-more than 15 years, however insignificantly compared to the
group with shorter duration. Box and error bar indicate the mean

and standard deviation (SD).

asthma, as well as documented engagement of GSDMB in IBD and
asthma pathology (Chao et al., 2017; Das et al,, 2017; Rana et al., 2022),
we found it interesting to study this gasdermin in psoriatics. There is
evidence of GSDMB upregulation in intestinal epithelial cells (IECs),
especially colonocytes/crypt top colonocytes in patients with CD and
UG, compared to controls without IBD (Rana et al., 2022). However, it
also seems that GSDMB exerts a function other than enabling
pyroptosis. Apparently, it promotes the migration of epithelial cells
via the regulation of their adhesion (Rana et al.,, 2022). Furthermore, it
has been shown that cells that lack GSDMB are characterized by lower
proliferation (Rana et al., 2022). Our study revealed significantly more
prominent expression of GSDMB in psoriatic plaques compared to
uninvolved skin and controls, as well as higher serum GSDMB
concentration which could indicatt GSDMB role in psoriasis
pathogenesis. Our idea is that, potentially, elevated levels of GSDMB
indicate its stimulating effect on cell proliferation, whereas
hyperproliferation of keratinocytes is a hallmark of psoriasis
(Rendon and Schikel, 2019). The epidermal turnover time in
psoriasis is estimated to be about 4 days, whereas normally it is
28 days (Lowes et al., 2014).

Another disorder in which GSDMB has been investigated is
asthma. Both asthma and psoriasis are related to IL17 signaling,
chronic inflammation, impaired epithelium and barrier function
(Busse, 2019; Ostling et al, 2019). In psoriasis, IL17 is responsible
for the hyperproliferation of the epidermis which we clinically perceive
as scaly lesions (Furue et al, 2020). In asthma, IL17 is suspected to
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FIGURE 6

The expression of GSDMB in psoriatic plaque, non-lesional
patients’ skin and healthy skin of controls. **vs. low expression, " vs.
moderate/high expression. Low expression in the dermis was
observed significantly more frequently in the non-lesional skin

than psoriatic plaques in patients, whereas there was not a single
sample in the control group where moderate expression of GSDMB in
the dermis and epidermis would be observed.

gasdermin B
20+ i
3 low expression

154 3 moderate/high expression

number of patients
=

5-
e s A »
[ % =
< 7]
o E E
FIGURE 7

GSDMB expression in psoriatic plaque according to psoriasis
severity in PASI. No significant differences in GSDMB expression
between the subgroups were found.

stimulate epithelial cells and fibroblasts to release neutrophil
chemoattractants and granulocyte-macrophage colony-stimulating
factor, resulting in neutrophilic infiltration in the lungs. Moreover,
IL17A promotes the proliferation, migration, and contraction of
smooth muscle cells. Interestingly, at the same time, an opposite,
protective role of IL17 has been suggested, probably associated with
the maintenance of epithelial integrity (Habib et al, 2022). Single
nucleotide polymorphisms in GSDMB have been found to be
associated with higher GSDMB expression which translates into
asthma severity and a higher number of disease exacerbations (Li
et al, 2021). The suspected role of GSDMB in asthma is based on
apoptosis of epithelial cells regulation, hence cell proliferation,
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differentiation, moreover upregulation of the expression of airway
remodeling genes, chemokines, and heat-shock proteins (Zhao et al,
2015; Li et al., 2021). Hence, there is another piece of evidence of the
GSDMB engagement in epithelial cell turnover that could be a potential
contribution to psoriasis pathology.

To our knowledge, there are only two other papers about
GSDMB in psoriatic skin to date. In the first one, GSDMB gene
expression was studied in a small number of psoriatic plaque
samples and the highest expression was observed in the stratum
basale of the psoriatic epidermis compared to other layers and it
was higher than in controls (Zhang et al,, 2022). In the second
study, the expression of GSDMB in psoriatic epidermis was
decreased compared to healthy skin (Ji et al., 2023). The
authors of the latter study stated that decreased GSDMB in
psoriasis leads to inhibition of cell proliferation and
stimulates apoptosis (Ji et al., 2023). Taking into account that
the lack of GSDMB had been linked to decreased cell
proliferation in the past (Rana et al., 2022), psoriasis is known
for decreased apoptosis (Shou et al., 2021), and those authors
observed downregulation of GSDMB, these results do not
correspond to psoriasis pathogenesis. Additionally, the results
we obtained are the opposite. A more suitable explanation would
be that GSDMB affects cell adhesion and controls cell
proliferation, and considering we found it overexpressed in
psoriasis, it is convergent with the increased proliferation rate
of psoriatic epidermis. Moreover, our hypothesis matches what is
observed in psoriasis histologically, namely, a widening of the
intercellular spaces and a decreased expression of adherens
junction proteins which lead to changes in adhesion between
cells (Shutova et al., 2023). In case of IBD, the lack of GSDMB
resulted in IECs hyperadhesiveness due to inhibition of cell
2022). The situation,
confirming these findings, was observed in the study on breast

motility (Rana et al, opposite
cancer by Hergueta-Redondo et al. (Hergueta-Redondo et al,
2014). They found that overexpression of GSDMB in breast
cancer cells is associated with increased cell motility and
invasiveness so exhibits prometastatic influence (Hergueta-
Redondo et al., 2014).

There is also evidence that IFNy stimulates GSDMB expression
(Zhou et al., 2020). At the same time, IFNYy is elevated in psoriasis
and correlates with the disease activity (Grin et al., 2020). That could
be another link between psoriasis and GSDMB, however,
unfortunately, in this study, we did not find a correlation
between PASI and serum GSDMB, as well as there were no
differences between GSDMB expression in the psoriatic plaque
depending on PASI, so it cannot be considered skin lesions
severity marker.

As for another cytokine, that could provide a link between
psoriasis and GSDMB, it has been demonstrated in vitro that
overexpression of GSDMB in human bronchial epithelium
upregulates some genes, including TGF-pl1 (Das et al, 2017).
This cytokine is also involved in psoriasis and increased plasma
TGEF-p is found in psoriatic patients (Flisiak et al., 2003).

In this study, we decided to examine GSDMB also in the serum
and urine of all participants because they are collected in a less
invasive way than a tissue sample and could be potentially used in
clinical practice. Considering serum GSDMB and urinary
GSDMB/creatinine  concentration ratio

were significantly
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different between psoriatic patients and controls, they could be
further evaluated as potential psoriasis markers; in case of
serum-an increased GSDMB, and in case of urine-a decreased
GSDMB/creatinine concentration ratio. Obviously, it requires
further validation but the application of urine in daily clinical
practice would be non-invasive and widely acceptable by the
patients. To the best of our knowledge, there is no other study
in which urinary GSDMB would be analyzed.

GSDMB serum concentration was significantly higher in male
patients and correlated with age, so perhaps its influence is more
evident in older individuals.

It has been shown that GSDMB can also interact with the other
gasdermin, namely, GSDMD. GSDMB is able to activate caspase
four which further leads to cleavage of GSDMD (Chen et al., 2019).
In our earlier experiment, which has been published (Nowowiejska
et al., 2023b), we also studied the role of GSDMD in psoriasis and
found it overexpressed in psoriatic plaque compared to healthy skin
and suggested its role in psoriasis which seems convergent with what
we observed now.

In this study, we found significant expression of GSDMB in
the dermis, especially in elastic fibers. However, we have not
found any other information about GSDMB role within the
dermis and in relation to these particular fibers. The role of
elastin in psoriasis has not been specified either. Therefore, the
prominent presence of GSDMB in this skin layer remains to be
elucidated.

The limitation of our study was a relatively low number of
participants, especially in the group who donated tissue samples
however, because of the invasiveness of this procedure, people are
not always willing to take part in such investigations. Hence our
idea is to use less invasive biological material, namely, serum or
urine. Another limitation is the detection limit of the ELISA kit. An
important issue that must be taken into account is that there are
several isoforms of GSDMB uncovered and they may exert
different functions (Sarrio et al., 2023). In this study, we
examined total GSDMB concentration. The lack of precise data
on the GSDMB dynamics in normal health conditions with regard
to demographic parameters also impedes the interpretation of the
obtained results.

In the future, we would also like to study the influence of classic
antipsoriatic agents and biological drugs on GSDMB in psoriasis.
We would also like to distinguish between cleaved and not cleaved
forms of GSDMB.

5 Conclusion

GSDMB supposedly plays a different role in psoriasis than other
gasdermins because its primary function seems to be not pyroptosis
but regulation of cell migration. Considering our findings, namely,
overexpression in psoriatic plaque compared to healthy skin and
increased serum concentration compared to subjects without
psoriasis, it is clear that GSDMB might be involved in psoriasis
pathogenesis. Elevated serum GSDMB and decreased urinary
GSDMB/creatinine could be
psoriasis markers, associated particularly with cell migration.

concentration ratio potential

GSDMB could be considered in the future as an interesting
potential therapeutic target.

Frontiers in Molecular Biosciences

10.3389/fmolb.2024.1382069

Data availability statement

The raw data supporting the conclusion of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Medical
University of Bialystok Bioethical Committee. The studies were
with the
The participants

conducted in accordance local legislation and

institutional requirements. provided their

written informed consent to participate in this study.

Author contributions

JN: Conceptualization, Data curation, Funding acquisition, Project
administration, Resources, Writing-original draft, Writing-review and

editing. AB: Writing-review and editing. AP: Investigation,
Writing-review and editing. JH: Formal Analysis, Software,
Visualization, Writing-review and editing. BS: Investigation,

Writing-review and editing. DP: Supervision, Writing-review and
editing. IF: Supervision, Writing-review and editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. The part of
the study involving the assessment of serum and urinary GSDMB
was funded by the National Science Center, Poland, no NCN/1/MI/
22/001/1149. The part of the study involving the assessment of tissue
expression of GSDMB was funded by the Medical University of
Bialystok, Poland, no B.SUB.23.358.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fmolb.2024.1382069/
full#supplementary-material

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fmolb.2024.1382069/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmolb.2024.1382069/full#supplementary-material
https://www.frontiersin.org/journals/molecular-biosciences
https://www.frontiersin.org
https://doi.org/10.3389/fmolb.2024.1382069

Nowowiejska et al.

References

Armstrong, A. W, and Read, C. (2020). Pathophysiology, clinical presentation, and
treatment of psoriasis: a review. JAMA 323, 1945-1960. doi:10.1001/jama.2020.4006

Busse, W. W. (2019). Asthma and psoriasis: what do they have in common? IL-17A.
J. Allergy Clin. Immunol. 144, 1169-1171. doi:10.1016/j.jaci.2019.09.006

Chao, K. L., Kulakova, L., and Herzberg, O. (2017). Gene polymorphism linked to
increased asthma and IBD risk alters gasdermin-B structure, a sulfatide and
phosphoinositide binding protein. Proc. Natl. Acad. Sci. U. S. A. 114, E1128-E1137.
doi:10.1073/pnas.1616783114

Chen, Q., Shi, P,, Wang, Y., Zou, D., Wu, X,, Wang, D,, et al. (2019). GSDMB
promotes non-canonical pyroptosis by enhancing caspase-4 activity. J. Mol. Cell Biol.
11, 496-508. doi:10.1093/jmcb/mjy056

Cottone, M., Sapienza, C., Macaluso, F. S., and Cannizzaro, M. (2019). Psoriasis and
inflammatory bowel disease. Dig. Dis. 37, 451-457. doi:10.1159/000500116

Das, S, Miller, M., and Broide, D. H. (2017). Chromosome 17q21 genes
ORMDL3 and GSDMB in asthma and immune diseases. Adv. Immunol. 135, 1-52.
d0i:10.1016/bs.ai.2017.06.001

Feng, S., Fox, D., and Man, S. M. (2018). Mechanisms of gasdermin family members
in inflammasome signaling and cell death. J. Mol. Biol. 430, 3068-3080. doi:10.1016/j.
jmb.2018.07.002

Flisiak, L, Porebski, P., Flisiak, R., and Chodynicka, B. (2003). Plasma transforming
growth factor betal as a biomarker of psoriasis activity and treatment efficacy.
Biomarkers 8, 437-443. doi:10.1080/13547500310001599061

Fu, Y., Lee, C. H., and Chi, C. C. (2018). Association of psoriasis with inflammatory
bowel disease: a systematic review and meta-analysis. JAMA Dermatol 154, 1417-1423.
doi:10.1001/jamadermatol.2018.3631

Furue, M., Furue, K., Tsuji, G., and Nakahara, T. (2020). Interleukin-17A and
keratinocytes in psoriasis. Int. J. Mol. Sci. 21, 1275. doi:10.3390/ijms21041275

Grin, F.,, Kerstan, A., Serfling, E., Goebeler, M., and Muhammad, K. (2020). Current
developments in the immunology of psoriasis. Yale J. Biol. Med. 93, 97-110.

Habib, N., Pasha, M. A,, and Tang, D. D. (2022). Current understanding of asthma
pathogenesis and biomarkers. Cells 11, 2764. doi:10.3390/cells11172764

Hergueta-Redondo, M., Sarri6, D., Molina-Crespo, A., Megias, D., Mota, A., Rojo-
Sebastian, A., et al. (2014). Gasdermin-B promotes invasion and metastasis in breast
cancer cells. PLoS One 9, €90099. doi:10.1371/journal.pone.0090099

Hou, J., Hsu, J. M., and Hung, M. C. (2021). Molecular mechanisms and functions of
pyroptosis in inflammation and antitumor immunity. Mol. Cell 81, 4579-4590. doi:10.
1016/j.molcel.2021.09.003

Hugh, J. M., and Weinberg, J. M. (2018). Update on the pathophysiology of psoriasis.
Cutis 102, 6-12.

Ivanov, A. L, Rana, N., Privitera, G., and Pizarro, T. T. (2023). The enigmatic roles of
epithelial gasdermin B: recent discoveries and controversies. Trends Cell Biol. 33, 48-59.
doi:10.1016/j.tcb.2022.06.006

Ji, X., Chen, H., Xie, L., Chen, S., Huang, S., Tan, Q,, et al. (2023). The study of
GSDMB in pathogenesis of psoriasis vulgaris. PLoS One 18 (1), €0279908. doi:10.1371/
journal.pone.0279908

Kong, Q., Xia, S., Pan, X,, Ye, K, Li, Z, Li, H,, et al. (2023). Alternative splicing of
GSDMB modulates killer lymphocyte-triggered pyroptosis. Sci. Immunol. 8 (82),
eadg3196. doi:10.1126/sciimmunol.adg3196

Kuc-Ciepluch, D., Ciepluch, K., and Arabski, M. (2021). Rodzina biatek gazdermin
jako czynnik permeabilizujacy blone komérkowa w procesie pyroptozy*. Postepy Hig.
Med. Dosw 75, 337-344. doi:10.5604/01.3001.0014.8985

Lanna, C., Mancini, M., Gaziano, R., Cannizzaro, M. V., Galluzzo, M., Talamonti, M.,
etal. (2019). Skin immunity and its dysregulation in psoriasis. Cell Cycle 18, 2581-2589.
doi:10.1080/15384101.2019.1653099

Li, X., Christenson, S. A., Modena, B., Li, H., Busse, W. W., Castro, M., et al. (2021).
Genetic analyses identify GSDMB associated with asthma severity, exacerbations, and
antiviral pathways. J. Allergy Clin. Immunol. 147, 894-909. doi:10.1016/j.jaci.2020.
07.030

Lowes, M. A, Sudrez-Farifias, M., and Krueger, J. G. (2014). Immunology of psoriasis.
Annu. Rev. Immunol. 32, 227-255. doi:10.1146/annurev-immunol-032713-120225

Nowowiejska, J., Baran, A., Hermanowicz, J. M., Pryczynicz, A., Sieklucka, B., Pawlak,
D., et al. (2023b). Gasdermin D (GSDMD) is upregulated in psoriatic skin—a new

Frontiers in Molecular Biosciences

09

10.3389/fmolb.2024.1382069

potential link in the pathogenesis of psoriasis. Int. J. Mol. Sci. 24, 13047. doi:10.3390/
ijms241713047

Nowowiejska, J., Baran, A., Pryczynicz, A., Hermanowicz, J. M., Sieklucka, B., Pawlak,
D., et al. (2023a). Gasdermin E (GSDME)—a new potential marker of psoriasis and its
metabolic complications: the first combined study on human serum, urine and tissue.
Cells 12, 2149. doi:10.3390/cells12172149

Oliveira Mde, F., Rocha Bde, O., and Duarte, G. V. (2015). Psoriasis: classical and
emerging comorbidities. Bras Dermatol 90, 9-20. doi:10.1590/abd1806-4841.20153038

Oltra, S. S., Colomo, S., Sin, L., Pérez-L6pez, M., Lazaro, S., Molina-Crespo, A, et al.
(2023). Distinct GSDMB protein isoforms and protease cleavage processes differentially
control pyroptotic cell death and mitochondrial damage in cancer cells. Cell Death
Differ. 30, 1366-1381. doi:10.1038/s41418-023-01143-y

Ostling, J., van Geest, M., Schofield, J. P. R,, Jevnikar, Z., Wilson, S., Ward, J., et al.
(2019). IL-17-high asthma with features of a psoriasis immunophenotype. J. Allergy
Clin. Immunol. 144, 1198-1213. doi:10.1016/j.jaci.2019.03.027

Panganiban, R. A, Sun, M., Dahlin, A., Park, H. R., Kan, M., Himes, B. E,, et al. (2018).
A functional splice variant associated with decreased asthma risk abolishes the ability of
gasdermin B to induce epithelial cell pyroptosis. J. Allergy Clin. Immunol. 14,
1469-1478. doi:10.1016/j.jaci.2017.11.040

Rana, N,, Privitera, G., Kondolf, H. C.,, Bulek, K., Lechuga, S., De Salvo, C,, et al.
(2022). GSDMB is increased in IBD and regulates epithelial restitution/repair
independent of pyroptosis. Cell 185, 283-298.e17. doi:10.1016/j.cell.2021.12.024

Rendon, A., and Schikel, K. (2019). Psoriasis pathogenesis and treatment. Int. J. Mol.
Sci. 20, 1475. doi:10.3390/ijms20061475

Sarrio, D., Colomo, S., and Moreno-Bueno, G. (2023). Gasdermin-B (GSDMB) takes
center stage in antibacterial defense, inflammatory diseases, and cancer. FEBS J. 2023,
17018. doi:10.1111/febs.17018

Shou, Y., Yang, L, Yang, Y., and Xu, J. (2021). Inhibition of keratinocyte ferroptosis
suppresses psoriatic inflammation. Cell Death Dis. 12, 1009. doi:10.1038/s41419-021-
04284-5

Shutova, M. S., Borowczyk, J., Russo, B., Sellami, S., Drukala, J., Wolnicki, M.,
et al. (2023). Inflammation modulates intercellular adhesion and
mechanotransduction in human epidermis via ROCK2. iScience 26, 106195.
d0i:10.1016/j.i5¢i.2023.106195

Tsuchiya, K. (2021). Switching from apoptosis to pyroptosis: gasdermin-elicited
inflammation and antitumor immunity. Int. J. Mol Sci. 22, 426. doi:10.3390/
ijms22010426

Wang, C., Shivcharan, S., Tian, T., Wright, S., Ma, D., Chang, J., et al. (2023).
Structural basis for GSDMB pore formation and its targeting by IpaH7.8. Nature 616,
590-597. doi:10.1038/s41586-023-05832-z

WMA (2022). Helsinki declaration. Available at: https://www.wma.net/policies-post/
wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-
human-subjects/(Accessed December 1, 2022).

Yin, H., Zheng, J., Zhang, X,, Li, X., Ma, Y., et al. (2023). Insights into the GSDMB-
mediated cellular lysis and its targeting by IpaH7.8. Nat. Commun. 14, 61. doi:10.1038/
541467-022-35725-0

Zhang, D., Li, Y., Sang, L., Liu, L., et al. (2022). Evidence of pyroptosis and ferroptosis
extensively involved in autoimmune diseases at the single-cell transcriptome level.
J. Transl. Med. 20, 363. doi:10.1186/s12967-022-03566-6

Zhao, C. N,, Fan, Y., Huang, J. J., Zhang, H. X,, Gao, T., Wang, C,, et al. (2015).
The association of GSDMB and ORMDL3 gene polymorphisms with asthma: a
meta-analysis. Allergy Asthma Immunol. Res. 7, 175-185. doi:10.4168/aair.2015.7.
2.175

Zhou, Z., He, H., Wang, K., Shi, X,, Wang, Y., Su, Y., et al. (2020). Granzyme A from
cytotoxic lymphocytes cleaves GSDMB to trigger pyroptosis in target cells. Science 368,
7548. doi:10.1126/science.aaz7548

Zou, J., Zheng, Y., Huang, Y., Tang, D, Kang, R,, and Chen, R. (2021). The versatile
gasdermin family: their function and roles in diseases. Front. Immunol. 12, 751533.
doi:10.3389/fimmu.2021.751533

Zurauskas, M., Barkalifa, R., Alex, A., Marjanovic, M., Spillman, D. R., Jr, Mukherjee,
P, et al. (2020). Assessing the severity of psoriasis through multivariate analysis of

optical images from non-lesional skin. Sci. Rep. 10, 9154. doi:10.1038/s41598-020-
65689-4

frontiersin.org


https://doi.org/10.1001/jama.2020.4006
https://doi.org/10.1016/j.jaci.2019.09.006
https://doi.org/10.1073/pnas.1616783114
https://doi.org/10.1093/jmcb/mjy056
https://doi.org/10.1159/000500116
https://doi.org/10.1016/bs.ai.2017.06.001
https://doi.org/10.1016/j.jmb.2018.07.002
https://doi.org/10.1016/j.jmb.2018.07.002
https://doi.org/10.1080/13547500310001599061
https://doi.org/10.1001/jamadermatol.2018.3631
https://doi.org/10.3390/ijms21041275
https://doi.org/10.3390/cells11172764
https://doi.org/10.1371/journal.pone.0090099
https://doi.org/10.1016/j.molcel.2021.09.003
https://doi.org/10.1016/j.molcel.2021.09.003
https://doi.org/10.1016/j.tcb.2022.06.006
https://doi.org/10.1371/journal.pone.0279908
https://doi.org/10.1371/journal.pone.0279908
https://doi.org/10.1126/sciimmunol.adg3196
https://doi.org/10.5604/01.3001.0014.8985
https://doi.org/10.1080/15384101.2019.1653099
https://doi.org/10.1016/j.jaci.2020.07.030
https://doi.org/10.1016/j.jaci.2020.07.030
https://doi.org/10.1146/annurev-immunol-032713-120225
https://doi.org/10.3390/ijms241713047
https://doi.org/10.3390/ijms241713047
https://doi.org/10.3390/cells12172149
https://doi.org/10.1590/abd1806-4841.20153038
https://doi.org/10.1038/s41418-023-01143-y
https://doi.org/10.1016/j.jaci.2019.03.027
https://doi.org/10.1016/j.jaci.2017.11.040
https://doi.org/10.1016/j.cell.2021.12.024
https://doi.org/10.3390/ijms20061475
https://doi.org/10.1111/febs.17018
https://doi.org/10.1038/s41419-021-04284-5
https://doi.org/10.1038/s41419-021-04284-5
https://doi.org/10.1016/j.isci.2023.106195
https://doi.org/10.3390/ijms22010426
https://doi.org/10.3390/ijms22010426
https://doi.org/10.1038/s41586-023-05832-z
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://doi.org/10.1038/s41467-022-35725-0
https://doi.org/10.1038/s41467-022-35725-0
https://doi.org/10.1186/s12967-022-03566-6
https://doi.org/10.4168/aair.2015.7.2.175
https://doi.org/10.4168/aair.2015.7.2.175
https://doi.org/10.1126/science.aaz7548
https://doi.org/10.3389/fimmu.2021.751533
https://doi.org/10.1038/s41598-020-65689-4
https://doi.org/10.1038/s41598-020-65689-4
https://www.frontiersin.org/journals/molecular-biosciences
https://www.frontiersin.org
https://doi.org/10.3389/fmolb.2024.1382069

	Gasdermin B (GSDMB) in psoriatic patients–a preliminary comprehensive study on human serum, urine and skin
	1 Introduction
	2 Materials and methods
	2.1 Serum and urine
	2.2 Tissue samples
	2.3 Statistical analysis

	3 Results
	3.1 Study on serum and urine
	3.2 Study on tissue

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material
	References


