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MicroRNA-183-5p negatively regulates interleukin-8 
expression in cervical cancer cells

Introduction

Cervical cancer is still a commonly diagnosed malignancy 
in women globally. While early detection and treatment 
through surgery, chemotherapy, and radiation improve clinical 
outcomes, the prognosis for advanced stages remains poor.[1] 
Cancer progression and metastasis are the leading causes of 
death in cervical cancer patients.[1,2] This study, therefore, 
explored the molecular mechanisms involved in cervical cancer 
cells activation and their role in inflammation. MicroRNAs 
(miRNAs) are small, single-stranded RNA molecules 
consisting of 18–22 nucleotides. Studies have shown that 
miRNAs are involved in regulating malignant cell growth, 
differentiation, and apoptosis.[3] miRNAs play pivotal roles 
in cancer development and progression, functioning as either 
oncogenes or tumor suppressors.[3,4] However, the role of miR-

183 in cancer biology is particularly complex.[5-12] In certain 
cancers, such as osteosarcoma, nasopharyngeal carcinoma, 
and cervical carcinoma, miR-183 has been reported to act as 
a tumor suppressor.[8,12,13] Conversely, in other cancer types, 
including prostate, bladder, liver, and breast cancers, miR-183 is 
identified as a cancer promoter.[5-7,9-11] However, its involvement 
in cancer biology has been well-established. Specifically, 
miR-183 has been linked to the metastasis of several cancers, 
such as osteosarcoma, pancreatic neuroendocrine tumors, 
prostate cancer, bladder cancer, and liver cancer.[5-11] In 
colorectal cancer, elevated miR-183 levels in primary tumor 
tissues compared to adjacent normal tissues suggest that the 
Wnt/CTNNB1/miR-183 signaling pathway could serve as a 
biomarker for cancer recurrence and prognosis.[10] Moreover, 
miR-183 promotes cancer cell growth by inhibiting Fox1 in 
non-small cell lung carcinoma.[11] Importantly, studies also 
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reported the role of miR-183 in cervical cancer cells as it 
suppressed cervical cancer cells aggression through integrin 
subunit beta-1 (ITGB1) targeting,[12] indicating that miR-183 
serves as a hidden anti-oncogene by targeting the metastasis-
promoter gene. Despite of these supportive evidences of miR-
183’s role in various cancers including cervical cancer, but the 
mechanisms involved in regulation of inflammatory genes such 
as interleukin-8 (IL-8) remain uninvestigated.

IL-8 is a chemokine that plays several pro-tumorigenic roles 
within the tumor microenvironment, such as promoting tumor 
cell proliferation and inducing a migratory or mesenchymal 
phenotype.[14-16] It also enhances tumor angiogenesis and 
attracts immunosuppressive cells to the tumor site. Higher 
baseline levels of IL-8 have been associated with poorer 
clinical outcomes in various cancers.[14,15] Studies have 
further indicated that IL-8 contributes to resistance against 
chemotherapy and molecularly targeted treatments.[14,15] Recent 
clinical studies involving immune checkpoint inhibitor (ICI) 
therapy have revealed that IL-8-driven myeloid infiltration into 
tumors leads to resistance to ICIs, with peripheral IL-8 levels 
serving as potential predictors of ICI therapy outcomes.[16,17] 
Preclinical studies suggest that targeting IL-8 or its receptors 
can enhance immune cell-mediated tumor destruction, and 
combining IL-8/IL-8R blockade with ICIs improves the 
overall anti-tumor response.[15-17] Thus, it is now clear that 
elevated expression of IL-8 promotes cancer development. 
While several strategies for reducing IL-8 levels have been 
explored, selective inhibition of IL-8 has garnered the most 
attention as a potential therapeutic approach. Since miRNAs 
are emerging as selective regulators of gene expression 
and may play significant roles in cancer development and 
progression, this study was the first to investigate whether 
hsa-miR-183-5p regulates IL-8 expression in cervical cancer 
cells. These findings could contribute to the development of 
new therapeutic approaches for treating cervical cancer and 
other malignancies.

Materials and Methods

Bioinformatics approach
TargetScan  computer-based  approach  was  used 
(https://www.targetscan.org/accessed on March 05, 2024) for 
the bioinformatic-based scanning of 3’UTR of IL-8 for the 
prediction of seed-matched sequence of miRNAs. The method 
used to predict miRNA sequences in the 3’UTR of pathogenic 
genes followed the same protocol outlined in prior studies.[18,19]

Cervical cancer cells and their culture
Cervical cancer cell line CaSki was brought from the American 
type culture collection (ATCC) and the cells were cultured as 
described by ATCC manufactured instructions. Briefly, CaSKi 
cancer cells were cultured in RPMI-1640 supplemented with 
10% fetal bovine serum at 37°C with 5% CO2 as described 
previously.[20]

Treatment of cervical cancer cells with phorbol 
12-myristate 13-acetate (PMA) and identification 
of miRNAs

CaSKi cervical cancer cells (3 × 10⁶ cells/mL) were seeded 
in 6-well culture plates using complete RPMI-1640 medium 
and subjected to serum starvation for 12 h or overnight. After 
starvation, the cells were treated with 75 nM PMA for 24 h 
as described previously.[21,22] Total RNA, including miRNA 
fractions, was extracted using the mirVana miRNA Isolation 
Kit (catalog # AM1560, Ambion, CA, USA).

Luciferase reporter assay

CaSKi cervical cancer cells were co-transfected with a reporter 
construct containing the complete IL-8 3’UTR and a Renilla 
luciferase reporter, either alone or alongside pre-miR-183-5p 
or a pre-miR-negative control (pre-miR-NC) (Ambion, Austin, 
Texas, USA), using HiPerfect Transfection Reagent (Qiagen, 
Valencia, USA) as described previously.[22] After 24  h, the 
cells were lysed, and luciferase activity was assessed using 
the dual-luciferase reporter assay system (Promega, Madison, 
WI, USA) following the manufacturer’s instructions. Firefly 
luciferase activity was normalized to that of Renilla luciferase 
for comparison.

Transfection of cervical cancer cells with pre- 
and anti-miRNAs

CaSKi cervical cancer cells were transfected with pre-
miRNAs or anti-miRNAs (100 nM; Ambion/Qiagen) at a final 
concentration of 100 nM using HiPerfect Transfection Reagent 
(Qiagen), following the protocol outlined in previous studies.[22] 
After transfection, the cells were treated with 75 nM PMA for 
24 h to evaluate IL-8 expression.

Reverse transcription and real-time polymerase 
chain reaction (RT-PCR)

A total of 1.0 µg of extracted RNA was reverse-transcribed into 
cDNA using the SuperScript First Strand cDNA synthesis kit 
(catalog #75780, Affymetrix Inc., OH, USA) in accordance with 
the manufacturer’s protocol. IL-8 mRNA and hsa-miR-183-5p 
expression were quantified using TaqMan Gene Expression 
Assays (Applied Biosystems, Foster City, CA), with GAPDH 
and RNU6B serving as endogenous controls. PCR amplification 
and data collection were conducted on the step one RT-PCR 
system (Applied Biosystems) and relative expression levels 
were calculated using the ΔΔcomputed tomography method.[23]

Enzyme-linked immunosorbent assays (ELISA)

The amount of IL-8  secreted into the culture medium was 
measured using IL-8-specific sandwich ELISAs (R and D 
systems). The absorbance was recorded at 450 nm using a 
multimode microplate reader (Anthos 3100, Salzburg, Austria), 
following established procedures.[24]
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Results

Bioinformat ic  predict ion of  hsa-miR-
183-5p targeting the 3’UTR of IL-8 mRNA 
(ENST00000307407.3)

Using the TargetScan algorithm, the 3’UTR of human IL-8 
mRNA (ENST00000307407.3) was analyzed for potential 
binding sites of hsa-miR-183-5p. The analysis revealed that 
the 3′UTR of IL-8 is 1,252 nucleotides long and contains 
conserved sequences for several miRNAs, including hsa-miR-
183-5p [Figure 1]. To explore the evolutionary conservation 
of miR-183-5p binding, TargetScan also predicted binding 
sequences in other species such as chimpanzees, rhesus 
monkeys, and squirrels [Figure 2a]. The predicted interaction 
between hsa-miR-183-5p and the IL-8 mRNA occurs at 
nucleotides 410–416 of the 3’UTR, as illustrated in Figure 2b.

Correlation between hsa-miR-183-5p and IL-8 
expression in unstimulated and PMA-stimulated 
cervical cancer cells

We investigated the relationship between hsa-miR-183-5p and 
IL-8 expression in both unstimulated and PMA-stimulated 
CaSKi cervical cancer cells. An inverse correlation was 
observed between hsa-miR-183-5p and IL-8 expression in 
these cells (P < 0.05). Specifically, hsa-miR-183-5p levels 
were significantly lower in PMA-stimulated cells compared to 
unstimulated cells [Figure 3a; P < 0.05], whereas IL-8 mRNA 
expression was significantly elevated in PMA-stimulated cells 
[Figure 3b; P < 0.0001]. In addition, IL-8 protein secretion in 
the culture medium was markedly higher in PMA-stimulated 
cells than in unstimulated cells [Figure 3c; P < 0.0001].

Verification of hsa-miR-183-5p binding to the 
3’UTR of IL-8 mRNA
To confirm the bioinformatic prediction that hsa-miR-183-5p 
targets the 3’UTR of IL-8 mRNA, a reporter construct 
containing the full 3’UTR of IL-8 was used. Co-transfection 
of CaSKi cells with pre-miR-183-5p resulted in a significant 
reduction in luciferase activity [Figure 4a; P < 0.01], validating 
the direct interaction between hsa-miR-183-5p and the seed-
matched sequence in the IL-8 3’UTR.

Regulation of IL-8 mRNA and protein by miR-
183-5p in cervical cancer cells
In this set of experiments, CaSKi cells were transfected with 
either pre-miR-183-5p or anti-miR-183-5p and then stimulated 
with PMA for 24 h. The IL-8 mRNA and protein levels were 
measured [Figure  4]. Transfection with pre-miR-183-5p 
significantly reduced IL-8 mRNA levels [Figure  4b, bar 2; 
P < 0.0001], while anti-miR-183-5p transfection significantly 
increased IL-8 mRNA in PMA-stimulated cells [Figure 4b, bar 
5; P < 0.01]. Controls using pre-miR-NC and anti-miR-NC 
with PMA stimulation showed no significant changes in IL-8 
mRNA compared to non-transfected cells [Figure 4b, bars 4 
and 6; P > 0.05].

To assess whether the changes in IL-8 mRNA were reflected 
at the protein level, IL-8 secretion was measured in the culture 
medium. Transfection with pre-miR-183-5p resulted in a 
significant reduction in IL-8 protein levels [Figure 4c, bar 2; 
P < 0.001], while anti-miR-183-5p transfection significantly 
increased IL-8 protein in PMA-stimulated cells [Figure 4c, bar 
5; P < 0.01]. Controls transfected with pre-miR-NC or anti-miR-
NC showed no significant change in IL-8 secretion compared to 

Figure  1: Bioinformatic based scanning of 3’UTR of human interleukin-8 (IL-8) mRNA sequence (ENST00000307407.3). MicroRNA 
hsa-miR-183-5p showed in red circle in the 3`UTR of IL-8 mRNA sequence
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non-transfected cells [Figure 4c, bars 4 and 6; P > 0.05]. These 
findings confirm that hsa-miR-183-5p negatively regulates 
both IL-8 mRNA and protein levels by targeting the seed 
sequence in the IL-8 3’UTR in cervical cancer cells.

Discussion

This study is the first to demonstrate that miRNAs hsa-miR-
183-5p negatively regulates the expression of IL-8 in human 
cervical cancer cells simulated with PMA, suggesting its potential 
as a tumor-suppressive factor. miRNAs are widely recognized 
for their critical roles in cancer development and progression, 
acting as either oncogenes or tumor suppressors.[25] For example, 
in osteosarcoma, miR-183 functions as a tumor suppressor by 
inhibiting the LRP6-Wnt/β-catenin signaling pathway.[8] Similarly, 
miR-183 is downregulated in nasopharyngeal carcinoma 
spheroids, where it acts as a tumor suppressor.[13] However, 

several studies reported pro-oncogenic or cancer promoting 
activity of miR-183 in different cancer types such as prostate 
cancer, bladder cancer, liver cancer, breast cancer.[5-7,26,27] The 
present study was designed to solve these controversial findings, 
in cervical cancer, miR-183 was reported to inhibit the cancer 
promoting activity as it suppresses the aggressiveness of the 
cervical cancer cells through targeting ITGB-1.[12] Not only have 
these, the level of miR-183 was reported to be lower in clinical 
tissues of cervical cancer patients as compared with the levels of 
this miRNAs in the adjacent non-cancerous tissues,[12] indicating 
the anti-oncogenic role of miR-183 in cervical cancer tissues. 
In order to investigate more on miR-183 in cervical cancer, the 
present study supported the anti-oncogenic role of miR-183 in 
cervical cancer.

IL-8 (also known as CXCL8), a pro-inflammatory chemokine, 
has been studied extensively as a prognostic biomarker in 

Figure 2: (a) TargetScan predicted duplex of hsa-miR-183-5p with the seed sequence in the 3’UTR of interleukin-8 (IL-8) mRNA in human, 
chimp, rhesus and in other species. (b) TargetScan predicted duplex of hsa-miR-183-5p with the seed sequence in the 3’UTR of human IL-8 
mRNA at position 410–416 bases

b

a

Figure 3: Phorbol 12-myristate 13-acetate (PMA) down-regulates hsa-miR-183-5p and up-regulates the interleukin-8 (IL-8) expression in 
cervical cancer cells (a) expression of hsa-miR-183-5p in PMA-stimulated human cervical cancer cells CaSKi. *P<0.05 versus untreated cells. 
(b) IL-8 mRNA expression. #P<0.0001 versus untreated cancer cells. (c) IL-8 protein secretion in the culture medium of PMA-treated CASKi 
cancer cells. @P<0.0001 versus untreated cancer cells. Untreated cancer cells were used as control and expression of RNU6B/GAPDH was 
used as an endogenous control. IL-8 protein was determined by IL-8-specific sandwich enzyme-linked immunosorbent assays. The results are 
expressed as the mean±standard deviation from three independent experiments
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several cancers, including cervical cancer.[28,29] However, its 
regulatory role against miR-183 has never been explored. 
In light of these literatures of IL-8 and miR-183 in cervical 
cancer, this study investigated the regulation of IL-8 by 
miR-183-5p in cervical cancer cells. We identified a direct 
regulatory relationship between miR-183-5p and IL-8 in 
CaSki cells. Specifically, the seed sequence of hsa-miR-183-
5p (7 mer-A1 nucleotides) was complementary to nucleotides 
410–416 of the IL-8 3’UTR. This seed sequence is conserved 
across multiple species, including humans, chimpanzees, and 
rhesus monkeys. Most animal miRNAs bind their targets 
with mismatches or bulges, but the key to target recognition 
lies in the complementarity of nucleotides 2–8.[30] This type 
of interaction typically promotes the repression of mRNA 
translation, rather than mRNA degradation, which is the 
dominant mechanism of miRNA regulation in animals.[30] After 
identifying the seed-matched sequence in the IL-8 3’UTR, we 
analyzed miR-183-5p expression in cervical cancer cells. The 
data analysis showed an inverse correlation between miR-
183-5p and IL-8 expression. Specifically, PMA-stimulated 
cells showed a decrease in miR-183-5p expression and a 
corresponding increase in IL-8 mRNA and protein levels, 
indicating a direct link between the two molecules.

To confirm that the 3’UTR of IL-8 is a direct target of hsa-miR-
183-5p, we used a luciferase reporter assay. Overexpression 
of hsa-miR-183-5p significantly reduced luciferase activity in 
CaSki cells, confirming direct binding between the miRNA and 
the IL-8 3’UTR. Furthermore, transfection of pre-miR-183-5p 
resulted in the silencing of IL-8 mRNA and protein secretion, 
while anti-miR-183-5p led to upregulation of both mRNA and 
protein levels in PMA-stimulated cells. These findings confirm 
that hsa-miR-183-5p directly regulates IL-8 expression by binding 
to its 3’UTR in cervical cancer cells. In short, these findings 
suggest that miR-183-5p plays a significant role in modulating 
IL-8 expression in cervical cancer cells, providing new insights 
into its potential as a therapeutic target for cancer treatment.

Conclusion

This study is the first to demonstrate that hsa-miR-183-5p 
directly targets IL-8 mRNA in human cervical cancer cells by 
binding to a conserved site within its 3’UTR. The data observed 
an inverse correlation between hsa-miR-183-5p expression 
and the mRNA and protein levels of IL-8 in PMA-stimulated 
cervical cancer cells. These findings highlight hsa-miR-183-5p 
as a potential regulator of IL-8 expression, offering a promising 
avenue for developing therapeutic strategies aimed at managing 
inflammation in cervical cancer.
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