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Abstract

The E. granulosus is recognized as a biologically distinct subspecific variant or strain
that may exhibit varying degrees of infectivity toward domestic animals and humans.
This research examined the influence of the IL-32 gene polymorphism rs2283468 in
patients with Echinococcus granulosus. This study has been ongoing from January
2024 until the end of May. Five ml of blood samples were collected from thirty
subjects, including fifteen patients with cystic echinococcosis from the hospitals in
Baghdad city and fifteen healthy persons as a control group, and fifteen hydatid cyst
samples were collected from infected humans that had undergone a surgical operation.
Conventional PCR with specific primers, followed by Sanger sequencing, was used to
characterize the SNP. We analyzed the gene using Sanger sequencing for the SNP
rs2283468 of 1L-32, and found that patients with Echinococcus granulosus had
genotype frequencies of AA (13.3%), CC (73.3%), and AC (13.4%). Also, in healthy
people, there was AA (80.0%), CC (0.0%), and AC (20.0%). The CC genotype got the
highest score in patients (73.3%) and the lowest score in healthy people (0.0%). This
was in contrast to the dominant allele, which got the highest score in healthy people
(80%) and the lowest score in patients (13.3%), with very different (p<0.05) and odd
ratios (0.008). The C allele is more common in patients (75.0%) and least common in
healthy people (16.67%), with a significant difference (p< 0.05).
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Introduction

Cystic echinococcosis (CE) is a major parasitic
zoonosis that affects humans and other animals
[1].The larvae of Echinococcus granulosus cause
the disease [2].
infections not only endanger and damage the

Epidemic  echinococcosis
health of people and animals, but also significantly
impede animal husbandry output and impact the
growth of the national economy [3]. Adult worms
lay their eggs in the small intestines of animals that
eat meat, like dogs and wild cats. Larvae form
inside the organs of intermediate hosts, usually
plant-eating animals, after they eat the worm's
eggs. Errors can affect people, leading to cystic
echinococcosis (CE) [4].

E.granulosus is recognized as a biologically
distinct subspecific variant or strain that may
exhibit varying degrees of infectivity toward
domestic animals and humans [5,6]. The World
Health Organization (WHO) classifies human
infections as "echinococcosis" and considers them
to be among the neglected diseases, disorders, or
conditions that are important for world health and
for which control is advocated [7]. A category of
parasitic diseases known as "echinococcosis"”
(CE), (AE),

neotropical (NE) echinococcosis. It is believed that

includes cystic alveolar and
over a million people are infected with this disease
at any given time[8, 9]. CE is the most common
type of Echinococcus spp. infection worldwide,
with significant rates of morbidity and relative
mortality in human populations.[10]
Morphological and biological investigations have
yielded valuable data for strain identification, it is
important to note that these characteristics might
vary. Environmental and host factors may affect
them, preventing them from representing
distinctness at the genetic level [11]. Molecular

methods offer the advantage of avoiding host or

environmental variability, allowing for direct
characterization of the parasite's genome [12]. On
the chromosome or transcribed region of the
polycistronic rRNA precursor transcript molecule,
the internal transcribed spacer [ITS] is a DNA
the

ribosomal RNA and large subunit ribosomal RNA

spacer located between small  subunit
genes. In eukaryotes, there are two ITS spacer
DNAs: ITS1 is located between the 18S and 5.8S
rRNA genes, and ITS2 is located between the 5.8S
and 28S rRNA genes. Consequently, ITS1 and
ITS2 are two spacer DNA sequences that are
located between rRNA genes in eukaryotes [13]
The first and second internal transcribed spacer
sequences (ITS-1 and 1TS-2) of rDNA function as
precise genetic identifiers within the Echinococcus
genus, according to prior study [14]. It is
acknowledged that ITS2 is more conserved than
ITS1 [15] because all ITS2 sequences share a
similar secondary structure core, whereas ITS1
structures are extremely uncommon and only
found in very small taxonomic groups. Regardless
of the degree of conservation, structure-assisted
comparison can yield higher resolution and
robustness [16]. The 1L-32 gene is located on the
16p13.3 region of the human chromosome. It has a
length of about 1,200 base pairs and consists of
eight exons [17] According to its alternative
splicing sites, more than seven transcripts have
been suggested. However, seven isoforms with
nine exons were described to be translated from its
messenger RNA transcript [18]. Lastly, 1L-326
was discovered from dendritic cells and Jurkat
cells of human leukemia T cell line [19]. These
isoforms exhibited distinct effects in different
conditions. Among the seven 1L-32 isoforms, IL-
32y is the most-studied isoform, which also has the
longest amino acid sequence. IL-32 plays a vital

modulator role in the pathogenesis of different
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diseases. Its involvement has been reported in
various cancers, infections, and autoimmune and
inflammatory disorders [20] .Polymorphisms in
IL-32 cytokines alter the activity of interleukins,
which may also affect the function of cytokines,

thereby dysregulating 1L-32 expression [21].

Material and methods
This study has been ongoing from January 2024
until the end of May. Five ml of blood samples
were  collected from thirty subjects, including
fifteen patients with cystic echinococcosis from
the hospitals in Baghdad city and fifteen healthy
persons as a control group, and hydatid cysts
samples were collected from fifteen infected
humans that underwent

surgical operation.

Conventional PCR with specific primers, followed

by Sanger sequencing, was used to characterize
the SNP.
Following the manufacturer's instructions for

isolation, amplification, and sequencing, we
extracted total cellular DNA from germinal layers
and hydatid cyst fluid samples. Geneaid Taiwan
was then used to purify the DNA, and blood
samples were also treated with Geneaid. PCR was
used in human and sample samples to identify the
This
implemented using this methodology. South Korea
employed the PCR technique (ITS1-BD1 forward

4S reverse, 1TS2-3S forward A28-reverse) genes

E. granulosus gene. technique  was

were used to carry out this method that
the PCR technique,
provided by South Korea as shown in Table (1).

amplification by using

Table (1): Primers (ITS1-BD1 forward 4S reverse, 1TS2-3S forward A28-reverse) provided by South

Korea
Primers Sequence Amplicon
ITS1-BD1 Forward F 5'GTCGTAACAAGGTTTCCGTA-3' 10005
4S — reverse R | STCTAGATGCGTTCGAATGTCGATG-3'
ITS2-3S-forward A28- F | 5GGTACCGGTGGATCACTCGGCTCG3' 1100bp
reverse R 5'GGTACCGGTGGATCACTCGGCTCG3’

Sequencing of Study genes
The PCR

Corporation,

results were sent to Macrogen

Korea, for Sanger sequencing

the ABI3730XL automated DNA

sequencer. The findings received were analyzed

utilizing

with Geneious software, concentrating on the SNP
rs2283468 of 1L-32.

Primers Used for Sequencing

Primers used for sequencing were instrumental in
the DNA sequencing phase, particularly in the
analysis  of Nucleotide
Polymorphisms (SNPs) such as rs2283468 in IL-

32 as shown in Table (2).

specific ~ Single
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Table (2): Primers used for sequencing SNPs rs2283468 in 1L-32

. NN Annealing | Product
Primer Name Sequence 5°-3 Temp. (°C) | size (bp)
152283468-F TGTAAAACGACGGCCAGTCCTCCAAATCTCGGGTT
TAAG 60 1025

rs2283468-R

CAGGAAACAGCTATGACGCAAAGGTGGTGTCAGT
ATC

Results and discussion

Results as shown in Table (3) and Figures (1)
show the analysis of genes
sequencing for the SNPS: rs2283468 of IL-32.
Patients with Echinococcus granulosus have
genotype frequencies of AA (13.3%), CC (73.3%),
and AC (13.3%) for the SNP rs2283468 of the IL-
32 gene. Additionally, in healthy individuals, the

using Sanger

genotype frequencies were AA (80.0%), CC
(0.0%), and AC (20.0%).

The CC genotype got the highest score in patients
(73.3%) and the lowest score in healthy people
(0.0%). This was in contrast to the dominant
allele, which got the highest score in healthy
people (80%) and the lowest score in patients
(13.3%), with ratios that were also significantly
different (p<0.05) and odd (0.008).

The C allele is the most common in patients
(75.0%) and the least in healthy people (16.67%),
with a non-significant difference (p < 0.05) as
shown in Table (3).

Table (3): Comparative genotypes and allele frequency of SNP rs2283468 1L-32 gene between study

groups by chi-square test and based on Hardy-Weinberg Equilibrium

Genotypes Groups
A= dominant allele C= ) Total Pvalue | OR(C.l)
. Patients Healthy
recessive allele
N 2 12 14
AA Reference value
% 13.3% 80.0% 46.7%
N 11 0 11 0.008
CcC P<0.05* (0.0001-
% 73.3% 0.0% 36.7%
0.1410)
rs2283468

N 2 3 5 0.25

IL-32

AC P>0.05 (0.024-
A>C % 13.4% 20.0% 16.6%
2.91)
N 15 15 30 OR= Odd Ratio
Total
% 100.0% 100.0% | 100.0% C.l.= Confidence
P value P<0.05* P<0.05* | P<0.05* intervals
Allele frequencies
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N 4 15 19

A 0.066
% 25.0% 83.33% 55.88%

P<0.05* (0.012-

N 12 3 15

C 0.35)
% 75.0% 16.67% 44.12%
N 16 18 34 OR= Odd Ratio

Total
% 100.0% 100.0% 100.0% C.1.= Confidence
P value P<0.05* P<0.05* | P>0.05 intervals
ACIGIT

Figure (1): The study details the Sanger sequencing analysis of the rs2283468 single nucleotide

polymorphism (SNP) in the 1L32 gene. A single 'C' peak suggests the presence of a homozygous C

allele, whereas a single 'A' peak indicates a homozygous A allele. The coexistence of both 'C' and 'A"

peaks indicates a heterozygous C/A allele

The E. granulosus genotypes have the potential to
infect humans. Therefore, different animals may
be involved in the epidemiology of human
echinococcurrence or hydatidosis, providing a
suitable method to manage the infection
depending on their transmission cycle in every
area [22].

The human chromosome's 16p13.3 region is home
to the IL-32 gene. It spans about 1,200 base pairs
and comprises eight exons [17]. Polymorphisms in
IL-32 cytokines can change how interleukins work
and how cytokines work in general, which can
throw off the production of IL-32 [21]. Table 1
demonstrates the variation in genotype and allele
frequencies of the rs2283468 IL-32 polymorphism

between patients with hydatid disease and healthy

controls. The present results showed that the CC
genotype and C allele scored a higher percentage
in patients than the AA genotype and A allele. The
results show that people with the CC genotype and
C allele have low levels of 1L-32. As a result,
their immune systems are not as strong as those
with the AA genotype and A allele.

The authors demonstrated a correlation between
IL-32 and hosts' resistance to parasites. Variations
in IL-32 may impact the host's vulnerability to
Leishmania due to its genetic makeup.
Researchers linked the 1L32 rs4786370 genetic
variant to a decreased risk of adult T-cell leukemia
(ATL), while they linked 1L32 rs4349147 to an
increased vulnerability to localized cutaneous and

mucosal leishmaniasis [23]. Previous research
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indicates a correlation between bladder cancer
susceptibility and prognosis in the Chinese Han
population, specifically between Interleukin-32
gene polymorphisms rs12934561 and rs28372698
[24]. According to another study, individuals with
the homozygous TT genotype and T allele of
rs28372698 IL-32 have a higher risk of heart
disease than those with the TT homozygosity and
T allele [21]. the present study is considered the
first study to determine the relationship between

The Effect of Genetic Polymorphism of rs2283468
and CE patients because no references have been
published about this subject. Therefore, further
research is required to study the role of IL-32 gene
Polymorphism in the pathogenesis of CE.

The ITS1 gene's banding patterns in human
hydatid cysts on agarose gels as shown in Figures
(2) and ITS2 gene's banding patterns in human
hydatid cysts on agarose gels as shown in Figures

3).

8

9 10 21 12 13 14 1S

Figure (2): The ITS1 gene's banding patterns in human hydatid cysts on agarose gels, with molecular
weight markers (100-bp) and numbered (2, 4,5, 6, 7, 9, 11, 12, 13, 14, and 15) at the same molecular

weight

6

1500bp

1000bp

100bp

8

9: 10%1 127213 34 1S

1100bp

Figure (3): The ITS2 gene's banding patterns in human hydatid after electrophoresis on an agarose gel,
with molecular size marker (100-bp), and numbered (1, 2, 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14 and 15) at
molecular weight (1000-bp)
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Conclusions
The
specifically the

study indicates that the IL-32 gene,
rs2283468 polymorphism, is
associated with significant variation in genotype
frequencies  between with

patients cystic

echinococcosis and healthy controls.
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