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Abstract

Background: A chronic inflammatory skin condition,
psoriasis affects around 2-4% of people globally. The
cutaneous manifestations of psoriasis are variable. MicroRNA
are short, single-stranded, noncoding RNA molecules. People
with psoriasis have been shown to express several miRNAs
differently in their blood or psoriatic skin. Aim: In the current
study we aimed to detect microRNA 511-5p in serum samples
of psoriasis patients, correlate its presence to disease severity
and compare its level between patients and control subjects.
Methods: The research involved 30 patients who had psoriasis
and 30 control individuals in Beni-Suef University hospital.
Psoriasis diagnosis was confirmed according to the typical
clinical presentation of psoriasis. The degree of psoriasis
severity was evaluated using PASI score. Three cm peripheral
blood were taken from all patients and control subjects. Levels

of microRNA 511-5p in serum samples were determined using
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reverse transcription PCR (rt-PCR). Results: A statistically
significant difference was detected between miRNA 511-5p
levels in cases and controls (p < 0.001). There is no statistically
significant association was detected between miRNA 511-5p
and PASI score (p = 0.162). the study revealed patients' ages
and duration of illnesses had a positive correlation with
baseline PASI. (p value = 0.04 and 0.001 respectively).
Conclusion: we used gRT-PCR to examine Micro-RNA
expression profile in psoriasis. MicroRNA 511-5p was
significantly higher in psoriatic lesions, indicating that
MicroRNA 511-5p might be used as a biomarker for psoriasis.

1. Introduction:

The distinctive feature of psoriasis, a
persistent inflammatory skin condition, is
scaly, indurated erythema. It has been
identified as a systemic disease in addition to
a skin condition. (1). The incidence of
occurrence of psoriasis in developed
countries is 1-4% (2). Psoriasis is believed to
be caused by multifactor such as, lifestyle,
infectious, environmental, and genetic
factors.

Clinically, the most prevalent form is plaque
psoriasis which presents as erythematous
plagues with a silvery scale. A less typical
forms include guttate, pustular,
erythrodermic, and inverse psoriasis.
Psoriasis is linked to number of comorbid
conditions, such as depression, cancer, and

cardiovascular disease (4).
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The commonly used Psoriasis Area Severity
Index (PASI) is a tool for figuring out the
severity of psoriasis and direct the treatment
options. Patients have been divided into two
categories according to their PASI scores:
those with mild disease and those with
moderate-to-severe disease (5).

MicroRNAs (miRNAs) are defined as non-
coding RNAs with a length of about 22-25
nucleotides that support the reduction in the
expression of genes post-transcriptionally by
repressing or damaging the messenger RNAs
they target (MRNAS) (6). MiRNA-511-5p, a
new mIiRNA for psoriasis, It has been
proposed that it modulates myeloid cell
activation and differentiation. (7). This study
aimed to detect microRNA 511-5p in patients

having psoriasis and compared its level with
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healthy controls, it also helped in prediction
of the disease severity.

2. Patients and methods:
We performed this cross-sectional study at
the dermatology outpatient clinic, Beni-Suef
University hospital, Faculty of Medicine,
Beni-Suef University between January 2024
to June 2024. The research was performed in
accordance with the Declaration of Helsinki
and the protocol obtained clearance from the
Research Ethical Committee (REC) of Beni-
Suef University's Faculty of Medicine
number (FMBSUREC/03102023/Anan).
Thirty psoriasis patients participated in the
study and 30 matched controls from
dermatology department clinic at Beni-Suef
University. Informed written consent for
photography and participation in the study
was taken in addition to detailed patient
history. Clinical assessment of the patients
was done using PASI score (8). Peripheral
blood samples of three cm were obtained
from each participant. The obtained serum
was kept at -80 °C until it was time for
analysis in Microbiology and Immunology
Department, Faculty of Medicine, Cairo
University. Levels of microRNA 511-5p in
serum samples was determined using reverse
transcription PCR (rt-PCR).
This objective was achieved across

4consecutive steps:
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1.Total RNA purification, including miRNA.
2.Quantitation of purified RNA, including
mMiRNA.

3.miIRNA reverse transcription into
complementary DNA (cDNA).

4. Amplification and gRT-PCR analysis of
the targeted miRNAs (miRNA 511-5p) and
U6 as an internal control using SYBR Green
detection.

Serum total RNA purification, including
MiRNAs

This step was performed by the usage of
miRNeasy mini kit and purification methods
of total RNA, including miRNA (Qiagen,
Germany. Cat. No. 217004).

Principles

The miRNeasy Mini Kit purifies total RNA
using silica membranes and lyses samples
using phenol/guanidine. In order to promote
tissue lysis, inhibit RNases, and remove the
majority of the cellular proteins and DNA
from the lysate through organic extraction,
the kit included QIAzol Lysis Reagent, a
phenol and  guanidine  thiocyanate
monophasic solution.

Cells or tissue samples are standardized in
QIAzol Lysis Reagent. Centrifugation is used
to separate the homogenate into aqueous and
organic phases following the addition of
chloroform. Proteins part to the lower,

organic phase or the interphase, whereas
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RNA parts to the upper, aqueous phase and
DNA to the interphase.

After extracting the uppermost aqueous
phase, ethanol is added to establish the ideal
conditions for binding for all RNA molecules
equal or more than 18 nucleotides. The
sample is subsequently transported to the
RNeasy Mini spin column, where phenol and
other impurities are successfully eliminated
and total RNA binds to the membrane. High
quality RNA is then eluted in RNase-free
water.

Purified RNA quantitation, including
MiRNA

A purity assessment and RNA quantification
were performed on the extracted RNA by the
(ND)-1000
spectrophotometer (NanoDrop technologies,
Inc. Wilmington, USA).

MIiRNA  reverse transcription into
complementary DNA (cDNA)

This procedure carried out as a component of

usage  of NanoDrop®

the miScript PCR system, which uses whole
RNA, utilizing the miScript® Il RT kit and
protocol for RNA reverse transcription into
cDNA (Qiagen, Germany. Cat. No. 218161).
From a single cDNA synthesis, this technique
enables the identification of several miRNAs.
The kit miScript® Il RT is supplied with two
buffers, miScript HiSpec buffer and miScript
HiFlex to satisfy the specific needs of qRT-
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PCR-based miRNA quantification
investigations.

Mature miRNAs can be selectively converted
into cDNA using the distinct formulation that
is pending a patent of miScript HiSpec
buffer. This cDNA can be utilized for
miRNA quantification using miScript Primer
Assays or miScript miRNA PCR Arrays,
whereas all RNA species (MRNA, noncoding
RNA, precursor miRNA, and mature
miRNA) are converted into cDNA by the
miScript  HiFlex buffer, which can
subsequently be utilized in gRT-PCR to
measure each RNA species using the proper
primer assays.

The main objective of this step is selective
reverse transcription of mature miRNA only,
miScript HiSpec buffer-based protocol is
applied.

Detection of mature miRNA using gRT-
PCR

This step was carried out as part of the
miScript PCR system, which uses the
miScript 1l RT kit with miScript HiSpec
buffer produced cDNA as beginning
material, the miScript SYBR® Green PCR
kit and methodology for mature miRNA
quantitative analysis (Qiagen, Germany. Cat.
No. 218073) are used. This procedure made
use of the target-specific miScript Primer

Assay (forward primer) for miRNA-511-5p.
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Principles:

Utilizing its reverse-transcribed cDNA, this
methodology  enables real-time PCR
measurement of mature miRNA (by miScript
HiSpec Buffer) as template for gRT-PCR
analysis target miRNA-specific miScript
Primer Assays (forward primers) and the

miScript Universal Primer (reverse primer)
are used in the miScript SYBR Green PCR
Kit, which also contains the QuantiTect
SYBR Green PCR Master Mix. The gRT-
PCR cycler has been set up to run under the

following cycling conditions:

Table 1: The gRT-PCR cycler cycling conditions

Step
Initial activation step
3 steps cycling
Denaturation
Annealing
Extension

Cycle numbers

Statistical methods:

The data was coded and entered using IBM
Corp.'s statistical software for the social
sciences (SPSS) version 28 (Armonk, NY,
USA). The data was summarized using the
mean and standard deviation for quantitative
variables and the frequencies (number of
cases) and relative frequencies (percentages)
for categorical variables. When comparing
two groups, the unpaired t test was used for

comparisons, and when comparing more than
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Time Temperature
15 min 95 °C

15s 94 °C

30s 55°C

30s 70°C

40 cycles

two groups, the analysis of variance
(ANOVA) with multiple comparisons post
hoc test was used (9). Using the Chi square
When the anticipated frequency was less than
5 (10), the exact test was employed instead.
Statistical significance was determined as P-

values below 0.05.
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3. Results:

Clinical features of the patients:

1. Clinical data of psoriasis group:

-Age and sex:

In cases group, mean age was 36.93 (+12.59),
33.3% were females and 66.7% were males

(Table 3).

- Duration of illness:

In cases group mean disease onset was 4.69
(x4.79) and range from 2 months to 20 years.
43.3% had Progressive disease course and
56.6% had Stationary disease course. Mean
disease duration was 6.66 (£5.7) and median
5.5 with range from 5 month to 22 years
(Table 2).

Table (2): Disease onset in cases group.

Count
Onset (Year)
- Mean = SD 4.69+4.79
- Range 2 months - 20 years
No. %
Course
- Stationary 17 56.6
- progressive 13 43.3
Duration (months)
- Mean = SD 6.66 (£5.7)
- Range 5-22 years

-Treatment regimens

Treatment regimens in case group was as follows; topical treatment with steroids or calcinurin

inhibitors 56.7%, systemic treatment with acitretin or methotrexate 36.7%, Biological treatment

with humira 6.
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7% (Figure 1).
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Treatment

Figure (1): Treatment regimens in case group
- Disease history
Fifteen (15) patients had associated diseases (Hypertension and Diabetes mellitus) (50%)
Seven (7) patients had positive family history of psoriasis (23.3%).
2. Clinical data of control group:
Age and sex:
In control group, mean age was 37.9 £ SD 14.14 years, 33.3% were females and 66.7% were males
(Table 3).
3. Comparing the clinical data of the cases and the controls.
- Age and sex in both groups:
In cases group, mean age was (36.93 + SD 12.59 years), 66.7% were males and 33.3% were
females. In Control group, mean age was (37.9 = SD 14.14 years), 33.3% were females and 66.7%
were males. No statistically significant differences was found between both groups regarding age
(p =0.781) and sex (p =1) (Table 3, Figure 2).

Table (3): demographics in cases and control groups.

Cases Controls P value
Age (years) 36.93 + 12.59 years | 37.9 + 14.14 years | 0.781
- Mean £ SD
No. % No. %
Sex 20 66.7 20 66.7 1
- Male 10 33.3 10 33.3
- Female
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Figure (2): Gender distribution in both groups.

4- Correlation between PASI score and patients variables

Patients' ages and duration of illness had a positive correlation with baseline PASI (p value = 0.04
and 0.001 respectively) (Figure 3,4).
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Figure (3): Correlation between PASI score and patients duration of illness
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PASI scare

0%

Figure (4): Correlation between PASI score and patients age

PASI score was higher in patients receiving biological treatments compared to those receiving
systemic or topical treatments (p value = <0.001) (Figure 5).
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Figure (5): Correlation between PASI score and treatment options
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The PASI score did not significantly correlate with the patient's sex or family history (Table 4).

Table (4): Correlation between PASI score and patients sex, family history and treatment

methods:
PASI score
P
Mean | SD |[Median|Minimum|Maximum
value
Male 17 8.27| 18 6 36 0.948
Sex
Female | 17.70 |12.04] 12 3 36
Positive | 18.43 |7.63| 18 9 27 0.501
Family history
Negative| 16.87 [10.10] 16 3 36
Biologicall] 36 0.00] 36 36 36 <0.001
Treatment Systemic| 23.73 |6.07| 24 12 36
Topical | 10.82 |4.81| 9 3 18

P value < 0.05 is significant

5- Results of laboratory investigations
Differential miRNA 511-5p in psoriasis patients and controls

The miRNA 511-5p expression was more prevalent in patient's sera compared to controls, with a
mean 2.21+ SD 0.44 in cases and a mean 1+ SD 0.01 in controls.
Statistically significant difference was detected between miRNA 511-5p levels in cases and
controls (p < 0.001) (Table 5).

Table (5): Differential miRNA 511-5p expression in patients and controls

Group
Cases Controls | P value
Micro-RNA 511-5p Mean+SD | 2.21+044|1+0.1
<0.001
Minimum | 1.56 0.98
Maximum | 3.08 1.02

P value < 0.05 is significant
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Correlating the serum levels of miRNA 511-5p in patients with other variables

There were no statistically significant relationships found between serum expression of miRNA
511-5p and the patient's sex (p = 0.775), age (p = 0.781), duration (p = 0.28), receiving treatment
(p = 0.261), positive family history (p = 0.828) (Table 6,7).
No statistically significant association foundbetween miRNA 511-5p and disease severity or PASI
score (p = 0.162) (Table 7).

Table (6): Correlation between serum expression of miRNA 511-5p in patients with other

variables
Micro RNA 511-5p
Cases
Mean | SD | Median Minimum Maximum P value
Male 2.14 10.46 1.96 1.56 3.04
Sex 0.242
Female 2.34 10.40 2.35 1.76 3.08
Family Positive 224 |1055] 208 1.56 3.08 0.828
history Negative | 2.20 [0.42| 2.09 1.56 3.04 '
Topical 1.98 |0.30 1.95 1.56 2.43
Treatment Systemic 2.35 [0.45 2.09 1.72 3.08 0.158
Biological 2.13 |10.46 2.08 1.56 3.02

Table (7): Correlation between serum expression of miRNA 511-5p in patients with disease

severity and PASI score

Cases Micro RNA 511-5p

Correlation Coefficient 0.255

Age P value 0.174
N 30

Correlation Coefficient 0.262

PASI score P value 0.162
N 30

Correlation Coefficient 0.204

Duration (yrs) P value 0.280
N 30
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4. Discussion:
As a clinically distinctive chronic skin
condition, psoriasis manifests in different
forms such as plaque, flexural, guttate,
pustular or erythrodermic (11). Among the
treatments for  psoriasis are topical
medications (corticosteroids and vitamin D
analogs),
ultraviolet B radiation, or NB-UVB),

phototherapy (narrowband

systemic medications (methotrexate,
cyclosporin, and acitretin), small molecule
inhibitors ~ (dimethyl ~ fumarate  and
apremilast), biologic drugs (tumor necrosis
factor, or TNF), or inhibitors of interleukin
(IL)-17 and IL-23 (11). As our knowledge of
its pathophysiology has grown, highly
effective and targeted treatments have been
developed.

MicroRNAs (miRNAs) known as small,
highly conserved, noncoding RNAs with a
length of 21-24 nucleotides and function as
critical post-transcriptional regulators (12).
Growing investigation has revealed the
significant miRNAs' role in the development
of psoriasis by controlling keratinocyte
hyperproliferation and aberrant
differentiation, as well as atypical immune
activation and inflammation reactions of the
epidermis (13).

In the current study, thirty patients with

psoriasis and thirty healthy individuals who
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were matched for age and sex were
compared. The psoriasis group had 66.7%
males and 33.3% femalesThe male
preponderance was similar to research
findings from Malaysia, Nepal, and the
Maghreb  (53.7%, 55.7%, and 56.6%,
respectively) (14, 15, 16). On the other hand,
Anani et al. (17) found that among Egyptian
patients, psoriasis was more prevalent in
women (70%) than in men. In many western
counties, a female majority has also been
noted, including Minnesota and Denmark
(53.2%) (18, 19). Racial differences among
the different populations examined were
cited by several academics as the cause of the
variation.

In the psoriasis group, the mean duration of
illness in the psoriasis group was 6.66 + SD
5.7years. Ali et al. (20), found that the
duration of the condition ranged from one to
35 years (mean of 10.59 years). Agreed with
Genc et al. (21) who reported disease
duration in psoriasis patients ranged from one
to forty years (mean: 13.8 £12.0 years).

A positive family history is one of the risk
factors for the development of psoriasis,
which was present in seven cases (23.3%) in
our study. Lower results were found by El-
Komy et al. (22) who found that 10.5% of
their patients reported disease history in their

families. Our findings closely matched the
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percentages found in research from China,
Malaysia, and the Maghreb, who reported
28.6%, 23.1%, and 23.1 % of their patients
reported psoriasis in their families,
respectively (23, 24, 25).

These findings would be attributed to cultural
and social variables, such as patients' denials
that their family has a history of illness. For
more precise data, greater investigation into
the rate of family history is needed, ideally by
family doctors.

In recent years, a variety of studies have
examined the connection between cutaneous
psoriasis and other illnesses. Evidence
suggested that Psoriasis patients have a
higher chance than the general population to
have cardiovascular disease, obesity,
diabetes, hypertension, dyslipidemia,
metabolic syndrome, nonalcoholic fatty liver
disease and cancer (26, 27). 50% of our
patients had at least one of these
comorbidities, with diabetes and
hypertension being the most prevalent.

The mean PASI score among the study
patients was 17.23 + SD 9.48, it was high
compared to study done by El-Komy et al.,
(22) whose score was (8.7 = 0.09), this
probably due to decreased patients’
compliance to the treatment. We observed
significantly higher PASI score among older

patients (p value = 0.04) because
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comorbidities and side effects from psoriasis
treatment are more likely to occur in these
patients. in agreement with our results,
Fernandez-Torres et al., (28) found PASI
score was significantly higher in older
patients.

PASI score increased significantly with
longer disease duration (p value = 0.001), this
could be explained by the chronicity of the
disease and the development of comorbidities
Consistent with our research, ElI-Komy et al,
(22) reported that the patient's age and the
duration of illness both increased their PASI
score (P <0.001).

In the present study the miRNA 511-5p was
higher in patient's sera compared to controls
which was statistically significant (p <
0.001). A study done by Solvin et al., (7)
reported that miRNA-511-5p, a novel
miRNA for psoriasis has been proposed to
impact myeloid cell activation and
differentiation, and is also impacted by
endogenous glucocorticoid levels.

On the other hand, a study done by Pierouli
et al., (29) stated that TNF resistance results
from miR-511-5p's targeting of the p55 TNF
receptor mRNA, in cases where there is
increased expression of this miRNA due to
elevated levels of endogenous
glucocorticoids. Another study done by
Puimege et al, (30) stated that
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overexpression of miR- 511 suppresses
tumor necrosis factor receptor-1 (TNFR-1)
and guards against TNF, whereas anti-miR-
511 increases TNFR-1 and makes individuals
more sensitive to TNF.

In the present research, the PASI score and
disease severity did not significantly
correlate with miRNA 511-5p (p = 0.162).
these results agreed with the study done by
Alatas et al., (31) who stated that no
statistically relevant relation  between
miRNAs and disease severity.

In conclusion, we used gRT-PCR to search
for the Micro-RNA expression profile in
MicroRNA  511-5p  was
significantly higher in psoriatic lesions,
indicating that MicroRNA 511-5p might be a
good biomarker for psoriasis.

This study had limitations that should be

psoriasis.

considered. Firstly, number of clinical
samples was limited. Secondly, future studies
are needed to screen more differentially
expressed Micro-RNAs and lastly, to
correlate the levels of miRNA511-5p with
levels of other Micro-RNAs.
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