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ABSTRACT

Introduction: Viral skin diseases constitute a significant portion of
skin disorders worldwide, encompassing a wide spectrum of illnesses
exhibiting diverse clinical manifestations and varying degrees of severity.
A body’s immunity plays a vital role in the elimination of viral infections.
The chemokines are a type of cytokine that are considered essential for
the regulation of the migration of immune cells during inflammation.
Among these chemokines is CXCL12 that shows pro-inflammatory
characteristics and cytotoxic activity. There are many genetic variations
in the gene encoding this chemokine, including rs1801157, positioned
in the 3’ untranslated region, resulting in the conversion of guanine
to adenine.

Methods: Sixty-one patients with viral skin diseases and 31 healthy
individuals were enrolled in this investigation. Patients were categorised
into two groups: those infected with human papillomavirus (HPV)
and those with molluscum contagiosum virus (MCV). HPV and MCV
infections were clinically diagnosed by dermatologists. The genotype of
the CXCL12 rs1801157 polymorphism was determined using restriction-
length polymorphism analysis on peripheral blood samples.

Results: Patients infected with HPV and MCV ranged in age from 4 to
50 years and from 2 to 64 years, respectively. The male-to-female ratio
among infected patients was 1.4:1. A statistically significant association
was found between the A allele of the CXCL12 rs1801157 polymorphism
and susceptibility to HPV infection, with carriers of the A allele showing
anincreased risk of infection (odds ratio = 2.52; 95% confidence interval:
1.18-5.38; p =0.02). No statistically significant association was observed
between this polymorphism and MCV infection.

Conclusion: This investigation proposes that CXCL12 rs1801157 A allele
may serve as a possible biogenetic marker of susceptibility to HPV
infection and provides insight into the interaction between virus and
host in skin infections.

Keywords: CXCL12, Gene Polymorphism, Skin Infections, RFLP, Viral
Warts
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Introduction

Viral skin diseases constitute a significant portion of skin
disorders worldwide, encompassing a wide spectrum of
illnesses exhibiting diverse clinical manifestations and
varying degrees of severity.! Viral rashes are a prominent
clinical manifestation characterised by the appearance of
arash caused by various viral agents, notably rubella virus,
measles virus, and roseola virus. These infections are usually
self-limiting and are diagnosed based on the morphological
characteristics, appearance, distribution, and configuration
of the skin lesions. Numerous viruses exhibit a direct impact
on the dermal and mucosal surfaces. Herpesviruses and
zoonotic pathogens, such as those causing infectious
ecthyma, Ebola, monkeypox, and smallpox, are known to
produce distinctive mucosal skin manifestations, whereas
various other viruses are implicated in skin infections,
including human papillomavirus, molluscum contagiosum
virus, and those causing Gianotti-Crosti syndrome and
hand-foot-mouth disease.?

Human papillomaviruses (HPVs) infect keratinocytesinthe
basal layer of epithelia®*and stem cells>®. Keratinocytes, as
the initial target for HPV, are central to the initial stages of
HPV infection and also subsequently cooperate in inducing
an effective adaptive immune response. Keratinocytes
are immune sentinels that are part of the body’s innate
immunological defence mechanism.”

Molluscum contagiosum is a viral skin infection caused
by the Molluscum contagiosum virus (MCV), a virus with
a double-stranded DNA belonging to the Poxvirus family.
Although it infects both adults and children, it is most
prevalent among children, producing dome-shaped pearl-
like skin lesions that may appear singly or in clusters.®!

Moreover, the immune system is instrumental in the
eradication of viral infections. Chemokines are recognised
as essential factors that regulate the progression of viral
infections.’? They are responsible for directional migration
of keratinocytes, particularly in white blood cells in an
inflammation. Long-term inflammation may contribute to
carcinogenesis by creating an optimal milieu for tumour
growth and progression.** Many chemokines are involved
in the process of inflammation, including CXCL12, which has
a pro-inflammatory feature and acts as a chemoattractant
to immune cells like lymphocytes.*

The CXCL12 gene is found on the long arm of chromosome
10 and was principally recognised as pre-B cell growth-
stimulating factor after being cloned from a stromal cell line
generated from bone marrow.** A variety of polymorphisms
have been identified within the CXCL12 gene, including
CXCL12 geners1801157 in the 3’ untranslated region (UTR),
which was first reported by Cheryl Winkler in 1998 and is
categorised by a guanine-to-adenine replacement. This

investigation aimed to look at the role of CXCL12 rs1801157
polymorphism in viral skin infections in Babylon province
because of the lack of related data.

Methodology
Collection of Samples and Ethical Approval

This investigation was approved by the Dermatology
Consultation at Marjan Medical City. All patients were
informed of the study’s purpose and provided written
informed consent. Between 2018 and 2019, 62 patients (31
infected with HPV and 31 infected with MCV) were enrolled
for the study, along with 31 healthy individuals (negative
for both HPV and MCV), enrolled as the control group.
Patients and healthy individuals ranged in age from 2 to
64 years and were of both sexes. Approximately 2.5 mL of
peripheral blood was collected in tubes containing Ethylene
Diamine Tetra Acetic acid (EDTA) as an anticoagulant and
stored at -20°C until genomic DNA extraction. Demographic
data (age and sex) were collected using a standardised
questionnaire.

Detection of Skin Viral Infections

HPV and MCV infections were detected clinically by a
dermatology specialist at Medical Marjan City, based on
distinctive clinical characteristics.

Extraction of Genomic DNA

Favrogen Kit (Korea) was used to extract genomic DNA
from peripheral white blood cells.

Detection of CXCLI12 rs1801157 Genetic
Polymorphism by Polymerase Chain Reaction

After extracting genomic DNA from peripheral blood
samples, the CXCL12 rs1801157 gene polymorphism was
detected using polymerase chain reaction (PCR). Primers
were used to amplify a portion of the 3’UTR region of the
CXCL12 gene, and these primers were constructed using
the nucleotide sequence located in the GenBank under
the number L36033.

The PCR procedure included:

e Initial denaturation at 95°C for 3 minutes

e A total of 37 cycles comprising denaturation at 94°C
for 20 seconds

e Annealing at 64°C for 45 seconds

e Extension at 74°C for 30 seconds

e Afinal extension lasting 5 minutes

The PCR mixture consisted of 0.8 uL of each of the primers
(forward and reverse), approximately 5 plL of extracted
DNA, 12.5 pL of hot start green master mix (Promega,
USA), and 5.9 pL of nuclease-free water.

The amplification of the CXCL12 product yields a 293-
bp fragment. PCR-RFLP was used to perform enzymatic
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restriction using the PCR product in the presence of the
restriction enzyme Mspl (Promega, USA). In the presence
of guanine, this enzyme cuts the amplified DNA fragment
into two 100- and 193-base-pair fragments, while in the
presence of adenine, the 293-base-pair fragment remains
intact. Electrophoresis was performed on a 2.5% agarose
gel (Promega, USA), stained with RedSafe™ dye (Intron
Biotechnology, Seoul, South Korea), under a voltage of
50 volts for 3 hours.

Statistical Analysis

The effect of this mutation on the infected group compared
to the control group was assessed using the chi-square
(X?) test (with p< 0.05 regarded as statistically significant).
Odds ratio with 95% Cl was calculated to examine the
possible correlations of CXCL12 with the risk of HPV and
MCV infections.18

Results

According to the clinical diagnosis, the 62 individuals
included in this investigation were separated into two
groups: HPV-infected patients and MCV-infected patients.
They varied in age from 4 to 50 years, and from 2 to 64
years, respectively. Most of the HPV infections occurred in
the age range of 16—30 years (48.4%), while the majority
of MCV infections were in the age range of 1-15 years
(41.94%), as shown in Table 1.

In this study, the distribution of two infected groups
according sex were 18 males from 31(58.06%) and 13
females from 31(41.94%). The patient’s genome was
analysed to identify the CXCL12 genotype. The PCR results
showed that the polymorphism of CXCL12 revealed two
alleles, A and G, and three genotypes (AA, GA and GG), as

shown in Figure 1. The A allele resulted in an undigested PCR
product of 293 bp (homozygote), and the allele contributed
to a digested PCR product of two 139 and 100 bp fragments,
while the GA genotype resulted in three 239, 139, and 100
bp (heterozygote).

All patients had a substantial correlation between allele A
and HPV infections, demonstrating that the polymorphism
is linked with HPV infection independently. Allele A carriers
had a higher incidence of HPV infection (OR = 2.52; 95%
Cl: 1.18-5.38, p = 0.02) in this study, while there was no
association between allele A and MCV infections, as shown
in Tables 2 and 3.

Table (3) displays the logistic regression analysis for CXCL2
Gene polymorphism among human papillomavirus (HPV)-
infected patients and uninfected Controls. Compared with
GG reference genotype, carriers of GA genotype displayed
2.36-fold increasing odds of human papillomavirus; however,
p value (0.1288) reflects non-significant association. On the
other hand, AA genotype had a stronger impact, showed
a 6.61-fold increasing odds of human papillomavirus with
significant association as reflected by p value at 0.0362.
The negative value of constant term reflects lower baseline
odds of papillomavirus among GG carriers.

Table (5) displays the logistic regression analysis for CXCL2
Gene polymorphism among Molluscum Contagiosum
Virus (MCV)-infected patients and uninfected controls.
Relative to GG reference genotype, carriers of GA genotype
demonstrated about two-fold (OR=1.63) increased odds
of MCV, but the p value (0.357) reflects non-significant
association; also, AA carriers had about two-fold higher
odds (OR=1.96) but the p value (0.493) reflects non-
significant association.

Table |.Distribution of Patients According to Age

Age Groups (Years) Infected with HPV Infected with MCV
n % n %
1-15 10 32.30 13 41.94
16-30 15 48.40 9 29.03
31-45 5 16.10 5 16.13
More than 46 1 3.20 4 12.90
Total 31 100.00 31 100.00

Figure |1.Agarose Gel Electrophoresis (Promega, USA) with a Concentration of 2.5% Stained with Red Safe
2TM (Intron Biotechnology, Seoul, South Korea) under 50 V for 3 h: Size Marker; Lane 1: GG Homozygote;
2,3,4,6,7,8,9,10,11,12,13,14: GA Heterozygote; 5: AA Homozygote
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Table 2.Allele and Genotype Frequencies of CXCL2 Gene Polymorphism among Human Papillomavirus (HPV)-
Infected Patients and Uninfected Controls

Model | Control HPV-infected OR | 95% CI | p Value
Codominant model
GG® 17 9
GA 12 15 2.36 (0.77-7.15) 0.1288
AA 2 7 6.61 (1.12-38.6) 0.0362*
Dominant model
GG 17 9
GA + AA 14 22 2.96 | (1.03-8.47) | 0.04*
Recessive model
GG + GA 29 24
AA 2 7 4.22 | (0.80-22.28) | 0.07
Alleles
G 46 33
A 16 29 2.52 | (118-538) | 0.02*

Analysis employed a chi-square (X2) test (p< 0.05 regarded statistically significant); OR: Odds Ratio; Cl: Confidence Interval.
SPSS Inc., Chicago, Illinois, USA. *Significant p values are indicated in bold; a: Dominant.

Table 3.Logistic Regression Analysis for CXCL2 Gene Polymorphism among Human Papillomavirus (HPV)-
Infected Patients and Uninfected Controls

Genotypes B coefficient SE Wald x? OR 95% ClI p Value
GG® -- -- -- 1.000
GA 0.85 0.25 1.92 2.36 0.779-7.154 0.1288 ™
AA 1.88 0.86 4.94 6.61 1.129-38.69 0.0362*
Constant -0.63 -- -- -- -- --

SE: Standard error; x%: chi-square; OR: Odds Ratio; Cl: Confidence Interval; NS: Non-significant; *: significant outcomes

Table 4.Allele and Genotype Frequencies of CXCL2 Gene Polymorphism among Molluscum Contagiosum Virus
(MCV)-Infected Patients and Uninfected Controls

Model | Control | MCV-infected OR | 95% CI | p Value
Codominant model
GG? 17 13
GA 12 15 1.63 (0.57—4.66) 0.3579
AA 2 3 1.96 (0.284-13.506) 0.4937
Dominant model
GG 17 13
GA + AA 14 18 16813 | 06154591 | 0.310
Recessive model
GG +GA 29 28
AA 2 3 1.55 | (0.24-10.01) | 0.6430
Alleles
G 46 41
A 16 21 1.47 | (0.67-3.19) | 0.43

Analysis employed a chi-square (X2) test (p < 0.05 regarded significant); OR: Odds Ratio; Cl: Confidence Interval
SPSS Inc., Chicago, Illinois, USA. *Significant p values are indicated in bold; a: Dominant

ISSN: 0019-5138
DOI: https://doi.org/10.24321/0019.5138.202637




Tolaifeh Z A et al.

J. Commun. Dis. 2026; 58(2)

Table 5.Logistic Regression Analysis for CXCL2 Gene Polymorphism among Molluscum Contagiosum Virus
(MCV)-Infected Patients and Uninfected Controls

Genotypes B coefficient SE Wald ¥2 OR 95% CI p Value
GG® -- -- -- 1.000
GA 0.48 0.51 0.98 1.63 (0.57-4.66) 0.357 ™
AA 0.67 0.95 0.49 1.96 (0.284-13.506) 0.493 "¢
Constant -0.28 -- -- -- -- --

SE: Standard error; x%: chi-square; OR: Odds Ratio; Cl: Confidence Interval; NS: Non-significant

Discussion

Most of the HPV infections occurred in the age range
of 16-30 years (84.4%). This result was consistent with
the findings reported by Faik et al.? The result showed
that most of the infected people were in the working-age
group. They were exposed to numerous work accidents,
which could have damaged the skin and compromised
its defence, facilitating viral entry. HPV infections were
common in school children who were under the age of 15
years (approximately 32%), probably due to direct contact
with each other. These results are supported by the study
conducted by van Haalen et al.?°

The majority of MCV infections were in the age range of
1-15 years (41.5%). This result is similar to a study done
by Reynolds et al., Jallab & Al-Shamarti, and Shisler.2*-2
The cause of this result may be the direct contact among
children while playing and in the childcare centres.

The MCV infection in childhood was higher than in
adolescence and youth, probably due to lower immunity
against infections. Most of these infections occurred during
shaving and by using the towels of other infected people.?*

In this study, MCV-infected and HPV-infected are 18male:13
females; the male to female ratio is 1.4:1. This low ratio
between males and females was similar to that observed in
a study of the detection of MCV in the German population
done by Sherwani et al.?> The results show that males were
more susceptible to HPV and MCV infections than females.

In addition to environmental and lifestyle influences,
genetic factors have been reported to play a role in the
persistence of HPV.2® Genetic variations among individuals
within this complex system may have a role in viral survival.
Identifying susceptibility alleles is still a potential research
topic since a grouping of genetic variations may govern
risk factors.?’ In the current study, CXCL12 variation
rs1801157 was investigated in the HPV and MCV patients.
We demonstrated that there is a positive association of
allele A in the studied gene with HPV infection, while no
such association was identified with MCV infection. CXCL12
serves as a major chemokine involved in the trafficking

ISSN: 0019-5138

of immune cells and local immune surveillance within
epithelial tissue; therefore, genetic variations that control
its expression or signalling pathways may significantly
impact the interactions between host and virus. Infection
with HPV is nonlytic and non-viraemic, limited solely
to epithelial surfaces, relying on tightly regulated cell-
mediated immunity and chemokine-driven recruitment of
immune effector cells for effective viral clearance. Within
this context, alterations in CXCL12-mediated immune
cell trafficking attributable to the presence of the A allele
may potentially facilitate HPV evasion of immunological
surveillance and consequent persistence, leading to
inadequate viral clearance and improved susceptibility to
persistent infection.

Conversely, MCV usually prompts a more substantial innate
and inflammatory response and is often resolved naturally
inimmunocompetent individuals, indicating that CXCL12-
dependent immune responses may not be critical for the
clearance of viral infection. The absence of a durable
relationship between CXCL12 polymorphism and MCV
infection suggests that the effect is virus-specific rather
than a general effect on cutaneous antiviral immunity.
This variable association is biologically reasonable and
highlights the heterogeneity of immune pathways that are
operated by various viruses associated with skin infections.
Collectively, these results underscore the significance of
the CXCL12 A allele as a genetic determinant in the host
that selectively influences susceptibility to HPV infection,
thereby emphasising the role of chemokine-mediated
immune regulation in defining virus-specific outcomes.

The variation was not shown to be a risk factor for cervical
cancer development in certain investigations.?*° However,
according to a study by Okuyama et al., only a few studies
have investigated whether the variation is linked to HPV
risk.3!

Extensively, CXCL12 has been thought of as a basic
proinflammatory chemokine because it attracts white
blood cells to inflammatory sites and aids in their
activation.'*3? Both the decrease of cellular immunity,
prompted by T helper 1 cell response, and the creation of
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the immunosuppressor Treg profile, appear to be required
for neoplastic development.® Jaafar et al. found a significant
rise in CXCL12 expression as neoplastic lesions in epithelium
advanced from pre-aggressive to aggressive malignancy,
as evaluated by Immunohistochemistry (IHC) and Enzyme
Linked Immunosorbent Assay(ELISA).3* Additionally, they
observed that there was no expression of CXCL12 in
ordinary glandular and squamous tissues, which agrees
with Zanotta et al.’s findings, who observed that CXCL12
levels were found to be low or absent in healthy tissue.?
Although the effect of the rs1801157 variation in CXCL12
on its expression or plasmatic levels in HPV infections is yet
to be determined, it has been studied extensively in other
illnesses and malignancies, with mixed findings. Individuals
carrying Allele A have much lower levels of CXCL12 mRNA
in their circulating blood specimens compared to those
with the GG genotype, according to De Oliveira et al.*®
Surprisingly, in prostate cancer patients, Hirata et al.
discovered that expression of CXCL12 was higher in carriers
with the A allele compared with G allele patients.?” In
colorectal cancers, CXCL12 immunohistochemistry revealed
negative or feeble immunostaining in ordinary mucosa and
dramatically increased immunostaining in tissues of cancer,
particularly in well-distinguished cancers; a high percentage
of patients with robust CXCL12 immunostaining in the
cytomembrane and membrane had GA or AA genotypes.
On the contrary, the GG genotype was found in 88.6% of
individuals with negative immunoreactivity.*® The plasma
level of CXCL12 was not associated with the A allele or GA
genotype/ AA genotype in another investigation involving
colorectal cancer patients.*® Numerous regulatory motifs
are found in the 3'UTR of genes, which are targets of
post-transcriptional organisation via interactions with RNA-
binding proteins, long uncoding RNAs and microRNAs; all
of them alter stability, localisation and turnover of mRNA.
The Single Nucleotide Polymorphisms in these motifs may
inhibit the binding of miRNA, resulting in the stability of
mRNA transcripts and enhanced protein production.*
Despite the contradictory nature of research on the impact
of the CXCL12 rs1801157 variation on chemokine levels,*-4
indication suggests that miRNAs have a role in the synthesis
and regulation of proteins. In-silico investigation found
that rs1801157 is positioned in a seven-base homologous
region (the fourth base is multimorphic), which is a probable
goal of miR-941. As a result, the existence of the SNP may
result in the deletion of the mi941 binding site. However,
dual-luciferase assays were utilised in stem cells of healthy
donors to explore the link between miR-941 and the 3’UTR.
The co-expression of miR-941 had no effect on 3’UTR
expression.* The current state of information concerning
the interaction of the 3’UTR and miRNAs is inadequate, and
more research is needed. The aberrant and unequivocal
CXCL12 gene expression in keratinocytes of HPV-productive

mucosal or cutaneous abrasions provided evidence for the
participation of CXCL12 in the HPV life cycle.*®

CXCL12 expression in keratinocytes may be stimulated by
the expression of the HPV genome, thereby producing an
autoreactive signalling pathway necessary for keratinocyte
proliferation and migration.*” The presence of six Sp1
binding sites in the 5'_untranslated and 5’_flanking regions
of the CXCL12 proximal promoter recommends that the
Sp1 transcription factor is the primary positive controller
of CXCL12 production, providing a plausible description
for this mechanism.*® The E6 and E7 oncoproteins are
expressed after infection of epithelial cells by HPV, and
they may link definitively to the protein 1 transcription
factor (Sp1). E6-Sp1l and E7-Sp1 complexes have the ability
to move into the nucleus, where they are likely to induce
CXCL12 gene expression.*

Conclusions

This investigation explains that the CXCL12 rs1801157
polymorphism, specifically allele A, is significantly linked
with increased exposure to infection with HPV in the Iraqi
population. No association was detected between this
polymorphism and infection with MCV. These results
propose that CXCL12 rs1801157 may serve as a possible
biogenetic marker of susceptibility to HPV infection and
provide insights into the interaction between virus and
host in skin infections. Further investigations with larger
cohorts and more comprehensive analyses are necessary
to explain the molecular pathways behind this association.

Authors’ Contribution:None

Declaration of Generative Al and Al-Assisted
Technologies in the Writing Process: None

Source of Funding: None
Conflict of Interest: None
References

1. Sterling JC. Viral infections. In: Griffiths CE, Barker
J, Bleiker T, Chalmers R, Creamer D, editors. Rook’s
textbook of dermatology. 9th ed. John Wiley & Sons;
2016. p. 25.1-25.92. [Google Scholar]

2. Ramdass P, Mullick S, Farber HF. Viral skin diseases.
Prim Care. 2015 Dec;42(4):517-67. [PubMed] [Google
Scholar]

3. Sterling JC, Skepper JN, Stanley MA. Immunoelectron
microscopical localization of human papillomavirus
type 16 L1 and E4 proteins in cervical keratinocytes
cultured in vivo. J Invest Dermatol. 1993;100(2):154-8.
[PubMed] [Google Scholar]

4. Stanley MA. Replication of human papillomaviruses in
cell culture. Antiviral Res. 1994;24(1):1-15. [PubMed]
[Google Scholar]

ISSN: 0019-5138

DOI: https://doi.org/10.24321/0019.5138.202637


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1-%09Griffiths+C%2C+Barker+J%2C+Bleiker+T%2C+Chalmers+R%2C+Creamer+D.+Rook%E2%80%99s+textbook+of+dermatology&btnG=
https://pubmed.ncbi.nlm.nih.gov/26612372/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2-%09Ramdass+P%2C+Mullick+S%2C+Farber+HF.+Viral+skin+diseases&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2-%09Ramdass+P%2C+Mullick+S%2C+Farber+HF.+Viral+skin+diseases&btnG=
https://pubmed.ncbi.nlm.nih.gov/8381449/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sterling%2C+J.C.%3B+Skepper%2C+J.N.%3B+Stanley%2C+M.A.+Immunoelectron+microscopical+localization+of+human+papillomavirus+type+16+L1+and+E4+proteins+in+cervical+keratinocytes+cultured+in+vivo&btnG=
https://pubmed.ncbi.nlm.nih.gov/7944309/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4-%09Stanley+MA.+Replication+of+human+papillomaviruses+in+cell+culture&btnG=

Tolaifeh Z A et al.
J. Commun. Dis. 2026; 58(2)

10.

11.

12.

13.

14.

15.

16.

Maglennon GA, MclIntosh P, Doorbar J. Persistence
of viral DNA in the epithelial basal layer suggests a
model for papillomavirus latency following immune
regression. Virology. 2011;414(2):153-63. [PubMed]
[Google Scholar]

Gravitt PE. Evidence and impact of human
papillomavirus latency. Open Virol J. 2012;6:198-203.
[PubMed] [Google Scholar]

Nestle FO, Meglio PD, Qin JZ, Nickoloff BJ. Skin immune
sentinels in health and disease. Nat Rev Immunol.
2009;9(10):679-91. [PubMed] [Google Scholar]
Silverberg NB. Pediatric molluscum: an update. Cutis.
2019;104(5):301-5. [PubMed] [Google Scholar]

Serin S, Oflaz AB, Karabagh P, Gedik S, Bozkurt B. Eyelid
molluscum contagiosum lesions in two patients with
unilateral chronic conjunctivitis. Turk J Ophthalmol.
2017;47(4):226-30. [PubMed] [Google Scholar]
Olsen JR, Gallacher J, Piguet V, Francis NA. Epidemiology
of molluscum contagiosum in children: a systematic
review. Fam Pract. 2014;31(2):130-6. [PubMed]
[Google Scholar]

Meza-Romero R, Navarrete-Dechent C, Downey C.
Molluscum contagiosum: an update and review of new
perspectives in etiology, diagnosis, and treatment. Clin
Cosmet Investig Dermatol. 2019;12:373-81. [PubMed]
[Google Scholar]

Mbeunkui F, Johann DJ Jr. Cancer and the tumor
microenvironment: a review of an essential relationship.
Cancer Chemother Pharmacol. 2009;63(4):571-82.
[PubMed] [Google Scholar]

Vandercappellen J, Damme JV, Struyf S. The role of
CXC chemokines and their receptors in cancer. Cancer
Lett. 2008;267(2):226-44. [PubMed] [Google Scholar]
Zhou W, Zhang J, Goleniewska K, Dulek DE, Toki S,
Newcomb DC, Cephus JY, Collins RD, Wu P, Boothby
MR, Peebles RS Jr. Prostaglandin 12 suppresses
proinflammatory chemokine expression, CD4 T
cell activation, and stat6-independent allergic lung
inflammation. J Immunol. 2016;197(5):1577-86.
[PubMed] [Google Scholar]

Shirozu M, Nakano T, Inazawa J, Tashiro K, Tada H,
Shinohara T, Honjo T. Structure and chromosomal
localization of the human stromal cell-derived factor 1
(SDF1) gene. Genomics. 1995;28(3):495-500. [PubMed]
[Google Scholar]

Winkler C, Modi W, Smith MW, Nelson GW, Wu X,
Carrington M, Dean M, Honjo T, Tashiro K, Yabe D,
Buchbinder S, Vittinghoff E, Goedert JJ, O’Brien TR,
Jacobson LP, Detels R, Donfield S, Willoughby A,
Gomperts E, Vlahov D, Phair J, O’Brien SJ. Genetic
restriction of AIDS pathogenesis by an SDF-1 chemokine
gene variant. ALIVE study, hemophilia growth and

ISSN: 0019-5138

DOI: https://doi.org/10.24321/0019.5138.202637

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

development study (HGDS), multicenter AIDS cohort
study (MACS), multicenter hemophilia cohort study
(MHCS), San Francisco City Cohort (SFCC). Science.
1998;279(5349):389-93. [PubMed] [Google Scholar]
Schallreuter KU, Levenig C, Kiihnl P, Loliger C, Hohl-
Tehari M, Berger J. Histocompatibility antigens in
vitiligo: Hamburg study on 102 patients from Northern
Germany. Dermatology. 1993;187(3):186-92. [PubMed]
[Google Scholar]

Svejgaard A, Platz P, Ryder LP. HLA and disease 1982-
-a survey. Immunol Rev. 1982;70:193-218. [PubMed]
[Google Scholar]

Faik AJ, Saber MQ, Mohammed W/, Ibraheem BZ,
Lateef KR, Hassen AS. Genotyping of high-risk Human
Papilloma virus (HPV) among Iragi women in Baghdad
by multiplex PCR. J Biotechnol Res Center. 2015:9(1):38-
45. [Google Scholar]

van Haalen FM, Bruggink SC, Gussekloo J, Assendelft
WIJ, Eekhof JA. Warts in primary schoolchildren:
prevalence and relation with environmental factors.
BrJ Dermatol. 2009;161(1):148-52. [PubMed] [Google
Scholar]

Reynolds MG, Holman RC, Yorita Christensen KL, Cheek
JE, Damon IK. The incidence of molluscum contagiosum
among American Indians and Alaska natives. PLoS One.
2009;4(4):e5255. [PubMed] [Google Scholar]

Jallab HR, Al-Shamarti SA. Epidemiological study of
ocular manifestation of molluscum contagiosum
in Al Diwaniyah Governorate: Iraq. Med J Babylon.
2014:11(3):574-9.

Shisler JL. Immune evasion strategies of molluscum
contagiosum virus. Adv Virus Res. 2015; 92:201-52.
[PubMed] [Google Scholar]

Damevska K, Emurlai A. Molluscum contagiosum
in a patient with atopic dermatitis. N Engl J Med.
2017:377(21):e30. [PubMed] [Google Scholar]
Sherwani S, Farleigh L, Agarwal N, Loveless S, Robertson
N, Hadaschik E, Schnitzler P, Bugert JJ. Seroprevalence
of molluscum contagiosum virus in German and UK
populations. PLoS One. 2014:9(2): e88734. [PubMed]
[Google Scholar]

Tan SC, Ankathil R. Genetic susceptibility to cervical
cancer: role of common polymorphisms in apoptosis-
related genes. Tumour Biol. 2015;36(9):6633-44.
[PubMed] [Google Scholar]

Bodily J, Laimins LA. Persistence of human papillomavirus
infection: keys to malignant progression. Trends
Microbiol. 2011;19(1):33-9. 27. [PubMed] [Google
Scholar]

Tee YT, Yang SF, Wang PH, Tsai HT, Lin LY, Lee SK,
Liao CL, Chang JT, Shih YT. G801a polymorphism of
human stromal cell-derived factor 1 gene raises no



https://pubmed.ncbi.nlm.nih.gov/21492895/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Maglennon+GA%2C+McIntosh+P%2C+Doorbar+J.+Persistence+of+viral+DNA+in+the+epithelial+basal+layer+suggests+a+model+for+papillomavirus+latency+following+immune+regression&btnG=
https://pubmed.ncbi.nlm.nih.gov/23341855/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6-%09Gravitt+PE.+Evidence+and+impact+of+human+papillomavirus+latency&btnG=
https://pubmed.ncbi.nlm.nih.gov/19763149/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nestle+FO%2C+di+Meglio+P%2C+Qin+JZ%2C+Nickoloff+BJ.+Skin+immune+sentinels+in+health+and+disease&btnG=
https://pubmed.ncbi.nlm.nih.gov/31886783/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8-%09Silverberg+N.+Pediatric+molluscum%3A+an+update&btnG=
https://pubmed.ncbi.nlm.nih.gov/28845328/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=9-%09Serin+%C5%9E%2C+Bozkurt+Oflaz+A%2C+Karaba%C4%9Fl%C4%B1+P%2C+et+al.+Eyelid+molluscum+contagiosum+lesions+in+two+patients+with+unilateral+chronic+conjunctivitis&btnG=
https://pubmed.ncbi.nlm.nih.gov/24297468/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10-%09Olsen+JR%2C+Gallacher+J%2C+Piguet+V%2C+Francis+NA.+Epidemiology+of+molluscum+contagiosum+in+children%3A+a+systematic+review&btnG=
https://pubmed.ncbi.nlm.nih.gov/31239742/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=11-%09Meza-Romero+R%2C+Navarrete-Dechent+C%2C+Downey+C.+Molluscum+contagiosum%3A+an+update+and+review+of+new+perspectives+in+etiology%2C+diagnosis%2C+and+treatment&btnG=
https://pubmed.ncbi.nlm.nih.gov/19083000/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12-%09Mbeunkui+F%2C+Johann+DJ+Jr.+Cancer+and+the+tumor+microenvironment%3A+a+review+of+an+essential+relationship&btnG=
https://pubmed.ncbi.nlm.nih.gov/18579287/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vandercappellen+J%2C+Damme+JD%2C+Struyf+S.+The+role+of+CXC+chemokines+and+their+receptors+in+cancer&btnG=
https://pubmed.ncbi.nlm.nih.gov/27456482/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Zhou+W%2C+Zhang+J%2C+Goleniewska+K%2C+Dulek+DE%2C+Toki+S%2C+Newcomb+DC%2C+et+al.+Prostaglandin+I2+supresses+proinflammatory+chemokine+expression%2C+CD4+T+cell+activation%2C+and+stat6-independent+allergic+lung+inflammation&btnG=
https://pubmed.ncbi.nlm.nih.gov/7490086/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15-%09Shirozu+M%2C+Nakano+T%2C+Inazawa+J%2C+Tashiro+K%2C+Tada+H%2C+Shinohara+T%2C+et+al.+Struture+and+chromosomal+localization+of+the+human+stromal+cell-derived+factor+1+%28SDF1%29+gene&btnG=
https://pubmed.ncbi.nlm.nih.gov/9430590/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Winkler+C%2C+Modi+W%2C+Smith+MW%2C+Nelson+GW%2C+Wu+X%2C+Carrington+M%2C+et+al.+Genetic+restriction+of+AIDS+pathogenesis+by+an+SDF-1+chemokine+gene+variant.+Alive+study%2C+hemophilia+growth+and+development+study+%28hgds%29%2C+multicenter+AIDS+cohort+study+%28macs%29%2C+multicenter+hemophilia+cohort+study+%28MHCS%29%2C+san+Francisco+City+cohort+%28SFCC%29&btnG=
https://pubmed.ncbi.nlm.nih.gov/8219421/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17-%09Schallreuter+KU%2C+Levenig+C%2C+Kuhnl+P%2C+Loliger+C%2C+Hohl-Tehari+M%2C+Berger+J.+Histocompatability+antigens+in+vitiligo%3A+Hamburg+study+on+102+patients+from+Northern+Germany&btnG=
https://pubmed.ncbi.nlm.nih.gov/6339368/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=18-%09Savejgaard+A%2C+Platz+P%2C+Ryder+LP.+HLA+and+disease+1982-a+survey&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19-%09Hassen+AS%2C+Ibraheem+BZ%2C+Lateef+KR%2C+Mohammed+WJ%2C+Saber+MQ+and+Faik+AJ.+Genotyping+of+high-risk+Human+Pappilloma+virus+%28HPV%29+among+Iraqi+women+in+Baghdad+by+multiplex+PCR&btnG=
https://pubmed.ncbi.nlm.nih.gov/19438464/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20-%09Van+Haalan+FM%2C+Bruggink+SC%2C+Gussekloo+J%2C+Assendelft+WJJ+and+Eekhof+JAH.+Warts+in+primary+schoolchildren%3A+prevalence+and+relation+with+environmental+factors&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20-%09Van+Haalan+FM%2C+Bruggink+SC%2C+Gussekloo+J%2C+Assendelft+WJJ+and+Eekhof+JAH.+Warts+in+primary+schoolchildren%3A+prevalence+and+relation+with+environmental+factors&btnG=
https://pubmed.ncbi.nlm.nih.gov/19381289/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=21-%09Reynolds+MG%2C+Holman+RC%2C+Yorita+Christensen+KL%2C+Cheek+JE+and+Damon+IK.+The+incidence+of+Molluscum+contagiosum+among+American+Indians+and+Alaska+Natives&btnG=
https://pubmed.ncbi.nlm.nih.gov/25701888/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shisler+JL.+Immune+evasion+strategies+of+molluscum+contagiosum+virus&btnG=
https://pubmed.ncbi.nlm.nih.gov/29166239/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.1056%2FNEJMicm1705273&btnG=
https://pubmed.ncbi.nlm.nih.gov/24558417/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=25-%09Sherwani+S%2C+Farleigh+L%2C+Agarwal+N%2C+Loveless+S%2C+Robertson+N%2C+Hadaschik+E%2C+Schnitzler+P%2C+Bugert+JJ.+Seroprevalence+of+Molluscum+contagiosum+virus+in+German+and+UK+populations&btnG=
https://pubmed.ncbi.nlm.nih.gov/26242271/
https://scholar.google.com/scholar?q=Tan+SC,+Ankathil+R.+Genetic+susceptibility+to+cervical+cancer:+role+of+common+polymorphisms+in+apoptosis-related+genes&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/21050765/
https://www.cell.com/trends/microbiology/abstract/S0966-842X(10)00177-0
https://www.cell.com/trends/microbiology/abstract/S0966-842X(10)00177-0

29.

30.

31

32.

33.

34.

35.

36.

37.

Tolaifeh Z A et al.
J. Commun. Dis. 2026; 58(2)

susceptibility to neoplastic lesions of uterine cervix.
IntJ Gynecol Cancer. 2012;22(8):1297-302. [PubMed]
[Google Scholar]

Maley SN, Schwatz SM, Johnson LG, Malkki M, Du Q,
Daling JR, Li SS, Zhao LP, Petersdorf EW, Madeleine
MM. Genetic variation in CXCL12 and risk of cervical
carcinoma: a population-based case-control study. Int
JImmunogenet. 2009;36(6):367-75. [PubMed] [Google
Scholar]

Roszak A, Misztal M, Sowinska A, Jagodzinski PP.
Stromal cell-derived factor-1 G801A polymorphism
and the risk factors for cervical cancer. Mol Med Rep.
2015;11(6):4633-8. [PubMed] [Google Scholar]
Okuyama NC, Cezar-Dos-Santos F, Pereira ER, Trugilo
KP, Cebinelli GC, Sena MM, Pereira AP, Aranome AM,
Mangieri LF, Ferreira RS, Watanabe MA, de Oliveira
KB. Genetic variant in CXCL12 gene raises susceptibility
to HPV infection and squamous intraepithelial lesions
development: a case-control study. J Biomed Sci. 2018
Sep 18;25(1):69. [PubMed] [Google Scholar]
Timotijevi¢ G, Stojkovi¢ MM, Miljkovi¢ D. CXCL12:
role in neuroinflammation. Int J Biochem Cell Biol.
2012;44(6):838-41. [PubMed] [Google Scholar]
Strickler HD, Martinson J, Desai S, Xie X, Burk RD,
Anastos K, Massad LS, Minkoff H, Xue X, D’Souza G,
Levine AM, Colie C, Watts DH, Palefsky JM, Landay A.
The relation of plasmacytoid dendritic cells (pDCs) and
regulatory T-cells (Tregs) with HPV persistence in HIV-
infected and HIV-uninfected women. Viral Immunol.
2014;27(1):20-5. [PubMed] [Google Scholar]

Jaafar F, Righi E, Lindstorm V, Linton C, Nohadani M,
Noorden SV, Lloyd T, Poznansky J, Stamp G, Dina R,
Coleman DV, Poznansky MC. Correlation of CXCL12
expression and FoxP3+ cell infiltration with human
papillomavirus infection and clinicopathological
progression of cervical cancer. Am J Pathol.
2009;175(4):1525-35. [PubMed] [Google Scholar]
Zanotta N, Tornesello ML, Annunziata C, Stellato G,
Buonaguro FM, Comar M. Candidate soluble immune
mediators in young women with high-risk human
papillomavirus infection: high expression of chemokines
promoting angiogenesis and cell proliferation. PLoS
One. 2016;11(3):e0151851. [PubMed] [Google Scholar]
De Oliveira KB, Guembarovski RL, Oda JM, Mantovani
MS, Carrera CM, Reiche EM, Voltarelli JC, Herrera AC,
Watanabe MA. CXCL12 rs1801157 polymorphism and
expression in peripheral blood from breast cancer
patients. Cytokine. 2011;55(2):260-5. [PubMed]
[Google Scholar]

Hirata H, Hinoda Y, Kikuno N, Kawamoto K, Dahiya
AV, Suehiro Y, Tanaka Y, Dahiya R. CXCL12 G801A

38.

39.

40.

41.

42.

43,

44,

45,

46.

polymorphism is a risk factor for sporadic prostate
cancer susceptibility. Clin Cancer Res. 2007;13(17):5056-
62. [PubMed] [Google Scholar]

Amara S, Chaar |, Khiari M, Ounissi D, Hmida AB, Mzabi
SR, Bouraoui S. Relationship between SDF-1G801A
polymorphism and its expression in Tunisian patients
with colorectal cancer. J Immunoassay Immunochem.
2015;36(2):182-94. [PubMed] [Google Scholar]
Dimberg J, Hugander A, Lofgren S, Wagsater D.
Polymorphism and circulating levels of the chemokine
CXCL12 in colorectal cancer patients. Int J Mol Med.
2007;19(1):11-5. [PubMed] [Google Scholar]
Schwerk J, Savan R. Translating the untranslated region.
J Immunol. 2015;195(7):2963-71. [PubMed] [Google
Scholar]

Xiao Q, Ye S, Oberhollenzer F, Mayr A, Jahangiri
M, Willeit J, Kiechl S, Xu Q. SDF1 gene variation is
associated with circulating SDF1a level and endothelial
progenitor cell number-the Bruneck study. PLoS One.
2008;3(12):e4061. [PubMed] [Google Scholar]

Arya SK, Ginsberg CC, Davis-Warren A, D’Costa J. In vitro
phenotype of SDF1 gene mutant that delays the onset
of human immunodeficiency virus disease in vivo. J
Hum Virol. 1999;2(3):133-8. [PubMed] [Google Scholar]
Soriano A, Martinez C, Garcia F, Plana M, Palou E,
Lejeune M, Arostegui JI, Lazzari ED, Rodriguez C,
Barrasa A, Lorenzo JI, Alcami J, Romero JD, Miro JM,
Gatell JM, Gallart T. Plasma stromal cell-derived factor
(SDF)-1 levels, SDF1-3’A genotype, and expression of
CXCR4 on T lymphocytes: their impact on resistance
to human immunodeficiency virus type 1 infection
and its progression. J Infect Dis. 2002;186(7):922-31.
[PubMed] [Google Scholar]

ZhangY, YangP,SunT, Li D, Xu X, RuiY, Li C, Chong M,
Ibrahim T, Mercatali L, Amadori D, Lu X, Xie D, Li QJ,
Wang XF. miR-126 and miR-126* repress recruitment of
mesenchymal stem cells and inflammatory monocytes
to inhibit breast cancer metastasis. Nat Cell Biol.
2013;15(3):284-94. [PubMed] [Google Scholar]
Schulz M, Karpova D, Spohn G, Damert A, Seifried E,
Binder V, Bonig H. Variant rs1801157 in the 3’UTR of
SDF-1p does not explain variability of healthy-donor
G-CSF responsiveness. PLoS One. 2015;10(3):e0121859.
[PubMed] [Google Scholar]

Balabanian K, Lagane B, Pablos JL, Laurent L,
Planchenault T, Verola O, Lebbe C, Kerob D, Dupuy A,
Hermine O, Nicolas JF, Latger-Cannard V, Bensoussan D,
Bordigoni P, Baleux F, Deist FL, Virelizier JL, Arenzana-
Seisdedos F, Bachelerie F. WHIM syndromes with
different genetic anomalies are accounted for by
impaired CXCR4 desensitization to CXCL12. Blood.
2005;105(6):2449-57. [PubMed] [Google Scholar]

ISSN: 0019-5138

DOI: https://doi.org/10.24321/0019.5138.202637


https://pubmed.ncbi.nlm.nih.gov/19788587/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Maley+SN%2C+Schwatz+SM%2C+Johnson+LG%2C+Malkki+M%2C+Du+Q%2C+Daling+JR%2C+et+al.+Genetic+variation+in+CXCL12+and+risk+of+cervical+carcinoma%3A+a+population-based+case-control+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Maley+SN%2C+Schwatz+SM%2C+Johnson+LG%2C+Malkki+M%2C+Du+Q%2C+Daling+JR%2C+et+al.+Genetic+variation+in+CXCL12+and+risk+of+cervical+carcinoma%3A+a+population-based+case-control+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/25672413/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=29-%09Roszak+A%2C+Misztal+M%2C+Sowinska+A%2C+Jagodzinski+PP.+Stromal+cell-derived+factor1+G801A+polymorphism+and+the+risk+factors+for+cervical+cancer&btnG=
https://pubmed.ncbi.nlm.nih.gov/30227860/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=31-%09Okuyama+NCM%2C+Cezar-Dos-Santos+F%2C+Pereira+%C3%89R%2C+Trugilo+KP%2C+Cebinelli+GCM%2C+Sena+MM%2C+Pereira+APL%2C+Aranome+AMF%2C+Mangieri+LFL%2C+Ferreira+RS%2C+Watanabe+MAE%2C+de+Oliveira+KB.+Genetic+variant+in+CXCL12+gene+raises+susceptibility+to+HPV+infection+and+squamous+intraepithelial+lesions+development%3A+a+case-control+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/22484430/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=32-%09Timotijevi%C4%87+G%2C+Mostarica+MS%2C+Miljkovi%C4%87+D.+CXCL12%3A+role+in+neuroinflammation&btnG=
https://pubmed.ncbi.nlm.nih.gov/24494969/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Strickler+HD%2C+Martinson+J%2C+Desai+S%2C+Xie+X%2C+Burk+RD%2C+Anastos+K%2C+et+al.+The+relation+of+plasmacytoid+dendritic+cells+%28PDCS%29+and+regulatory+T-cells+%28Tregs%29+with+HPV+persistence+in+HIV-infected+and+HIV-+uninfected+women&btnG=
https://pubmed.ncbi.nlm.nih.gov/19808652/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jaafar+F%2C+Righi+E%2C+Lindstorm+V%2C+Linton+C%2C+Nohadani+M%2C+Noorden+SV%2C+et+al.+Correlation+of+CXCL12+expression+and+FOXP3%2B+cell+infiltration+with+human+papillomavirus+infection+and+clinicopathological+progression+of+cervical+cancer&btnG=
https://pubmed.ncbi.nlm.nih.gov/26990868/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Zanotta+N%2C+Tornesello+ML%2C+Annunziata+C%2C+Stellato+G%2C+Buonaguro+FM%2C+Comar+M.+Candidate+soluble+immune+mediators+in+young+women+with+high-risk+human+papillomavirus+infection%3A+high+expression+of+chemokines+promoting+angiogenesis+and+cell+proliferation&btnG=
https://pubmed.ncbi.nlm.nih.gov/21592819/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=De+Oliveira+KB%2C+Guembarovski+RL%2C+Oda+JMM%2C+Mantovani+MS%2C+Carrera+CM%2C+Reiche+EMV%2C+et+al.+CXCL12+rs1801157+polymorphism+and+expression+in+peripheral+blood+from+breast+cancer+patients&btnG=
https://pubmed.ncbi.nlm.nih.gov/17785557/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=37-%09Hirata+H%2C+Hinoda+Y%2C+Kikuno+N%2C+Kawamoto+K%2C+Dahiya+AV%2C+Suehiro+Y%2C+et+al.+CXCL12+G801A+polymorphism+is+a+risk+factor+for+sporadic+prostate+cancer+susceptibility&btnG=
https://pubmed.ncbi.nlm.nih.gov/24825098/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Amara+S%2C+Chaar+I%2C+Khiari+M%2C+Ouinissi+D%2C+Hmida+AB%2C+Mzabi+SR%2C+et+al.+Relationship+between+SDF-1G801A+polymorphism+and+its+expression+in+Tunisian+patients+with+colorectal+cancer&btnG=
https://pubmed.ncbi.nlm.nih.gov/17143542/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=39-%09Dimberg+J%2C+Hugander+A%2C+L%C3%B6fgren+S%2C+Wags%C3%A4ter+D.+Polymorphism+and+circulating+levels+of+the+chemokine+CXCL12+in+colorectal+cancer+patients&btnG=
https://pubmed.ncbi.nlm.nih.gov/26386038/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Schwerk+J%2C+Savan+R.+Translating+the+untranslated+region&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Schwerk+J%2C+Savan+R.+Translating+the+untranslated+region&btnG=
https://pubmed.ncbi.nlm.nih.gov/19115008/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=41-%09Xiao+Q%2C+Ye+S%2C+Oberhollenzer+F%2C+Mayr+A%2C+Jahangiri+M%2C+Willeit+J%2C+et+al.+SDF1+gene+variation+is+associated+with+circulating+SDF1%CE%B1+level+and+endothelial+progenitor+cell+number+%E2%80%93+the+Burneck+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/10413364/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=42-%09Arya+SK%2C+Ginsberg+CC%2C+Davis-Warren+A%2C+D%E2%80%99Costa+J.+In+vitro+genotype+of+SDF1+gene+mutant+that+delays+the+onset+of+human+immunodeficiency+virus+disease+in+vivo&btnG=
https://pubmed.ncbi.nlm.nih.gov/12232832/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Soriano+A%2C+Mart%C3%ADnez+C%2C+Garc%C3%ADa+F%2C+Plana+M%2C+Palou+E%2C+Lejeune+M%2C+et+al.+Plasma+stromal+cell+%E2%80%93+derived+factor+%28SDF%29+%E2%80%93+1+level%2C+SDF1+%E2%80%93+3+%E2%80%99A+genotype%2C+and+expression+of+CXCR4+on+T+lymphocytes%3A+their+impact+on+resistence+to+humam+immunodeficiency+virus+tyoe+1+infection+and+its+progression&btnG=
https://pubmed.ncbi.nlm.nih.gov/23396050/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Zhang+Y%2C+Yang+P%2C+Sun+T%2C+Li+D%2C+Xu+X%2C+Rui+Y%2C+et+al.+miR-126+and+miR126*+repress+recruitmentof+mesenchymal+stem+cells+and+inflammatory+monocytes+to+inhibit+breast+cancer+metastasis&btnG=
https://pubmed.ncbi.nlm.nih.gov/25803672/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=45-%09Schulz+M%2C+Karpova+D%2C+Spohn+G%2C+Damert+A%2C+Seifried+E%2C+Binder+V%2C+et+al.+Variant+rs1801157+in+the+3+%E2%80%99UTR+of+SDF-1+%CE%B2+does+not+explain+variability+of+healthy-donor+G-CSF+responsiveness&btnG=
https://pubmed.ncbi.nlm.nih.gov/15536153/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Balabanian+K%2C+Lagane+B%2C+Pablos+JL%2C+Laurent+L%2C+Planchenault+T%2C+Verola+O%2C+et+al.+WHIM+syndromes+with+different+genetic+anomalies+are+accounted+for+by+impaired+CXCR4+desensitization+to+CXCL12&btnG=

Tolaifeh Z A et al.
J. Commun. Dis. 2026; 58(2)

47.

48.

49.

Meuris F, Carthagena L, Jaracz-Ros A, Gaudin F, Cutolo P,
Deback C, Xue Y, Thierry F, Doorbar J, Bachelerie F. The
CXCL12/CXCR4 signaling pathway: a new susceptibility
factor in human papillomavirus pathogenesis. PLoS
Pathog. 2016;12(12):e1006039. [PubMed] [Google
Scholar]

Garcia-Moruja C, Alonso-Lobo JM, Rueda P, Torres C,
Gonzalez N, Bermejo M, Luque F, Arenzana-Seisdedos
F, Alcami J, Caruz A. Functional characterization of SDF-
1 proximal promoter. J Mol Biol. 2005;348(1):43-62.
[PubMed] [Google Scholar]

Peralta-Zaragoza O, Bermudez-Morales V, Gutiérrez-
Xicotencatl L, Alcocer-Gonzalez J, Recillas-Targa F,
Madrid-Marina V. E6 and E7 oncoproteins from
human papillomavirus type 16 induce activation of
human transforming growth factor betal promoter
throughout Sp1 recognition sequence. Viral Immunol.
2006;19(3):468-80. [PubMed] [Google Scholar]

ISSN: 0019-5138

DOI: https://doi.org/10.24321/0019.5138.202637



https://pubmed.ncbi.nlm.nih.gov/27918748/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Meuris+F%2C+Carthagena+L%2C+Jaracz-Ros+A%2C+Gaudin+F%2C+Cutolo+P%2C+Deback+C%2C+et+al.+The+CXCL12%2FCXCR4+signaling+pathway%3A+a+new+susceptibility+factor+in+human+papillomavirus+pathogenesis&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Meuris+F%2C+Carthagena+L%2C+Jaracz-Ros+A%2C+Gaudin+F%2C+Cutolo+P%2C+Deback+C%2C+et+al.+The+CXCL12%2FCXCR4+signaling+pathway%3A+a+new+susceptibility+factor+in+human+papillomavirus+pathogenesis&btnG=
https://pubmed.ncbi.nlm.nih.gov/15808852/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Garc%C3%ADa-Moruja+C%2C+Alonso-Lobo+JM%2C+Rueda+P%2C+Torres+C%2C+Gonz%C3%A1lez+N%2C+Bermejo+M%2C+et+al.+Functional+characterization+of+SDF-1+proximal+promoter&btnG=
https://pubmed.ncbi.nlm.nih.gov/16987065/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Peralta-Zaragoza+O%2C+Berm%C3%BAdez-Morales+V%2C+Guti%C3%A9rrez-Xicotencatl+L%2C+AlcocerGonz%C3%A1lez+J%2C+Recillas-Targa+F%2C+Madrid-Marina+V.+E6+and+E7+oncoproteins+from+human+papillomavirus+type+16+induce+activation+of+human+transforming+growth+factor+1+promoter+throughout+SP1+recognition+sequence&btnG=

