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Abstract

MicroRNA (Mirnas) play crucial roles in diverse cellular
processes and associate with various Ovarian Cancers (OC).
Dicer and Drosha are two major enzymes in the miRNA
maturation process. Dicer and Drosha genes expression
investigated OC and analyzed the impact of clinicopathological
characteristics on their expression. We investigated the
expression of Dicer and Drosha in invasive (n=50), matched
adjacent marginal tissue (n=50) using real-time RT-PCR. The
expression rate change in the Dicer and Drosha genes was
assessed using the 2-AACT method. The statistical analysis of
genes expression levels showed that Dicer and Drosha were
up-regulated, significantly increased in tumors compared to
marginal tissue. On the other hand, there was no correlation
between the expression of Dicer and Drosha to age and tumor
size. This article serves as an early laboratory diagnostic and
non-invasive prognosis in OC patients. These genes may have
a potential role in malignancy and increase tumor stage by
influencing miRNA molecule level and serve as markers for
disrupted miRNA. Additional research should investigate the
different disease stages.
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Introduction

Ovarian Cancer (OC) is one of the widespread cancer death causes
in women. According to a study in 2016, 1.3 million women showed
that endometrioid, clear cell carcinomas have the most significant risk
factors in OC, with the results of Wentzensen et al. On the other hand,
Smoking was associated decreased risk of clear cell tumors.
Negatively influence OC factors, including a high intake of saturated
fats and a high body mass index, was studied before. miRNAs are
short (19-25 nucleotides), single-stranded, highly conserved non-
coding RNA molecules that negatively regulate the post-
transcriptionally genes via binding with their 3'-Untranslated Region
(UTR) [1-5]. Such binding assists the degradation of mRNA's genes or
blocks their translation, which involves sequential cleavages in pri-
miRNA by the microprocessor complex (Drosha and DGCRS) and the
endonuclease Dicer, before being loaded onto an RNA-induced
silencing complex to repress gene expression Figure 1. Although
Dicer and Drosha are essential for the production of miRNAs, their
expression in cancer cells does not study in-depth [6]. miRNAs could
be used as biomarkers to identify patients that might benefit from the

addition of targeted agents and could be regulated at the
transcriptional level by transcription factors or at the post-
transcriptional level by RNA-binding proteins Dicer or Drosha
involved in maturation. Comprehensive analysis of more than 1493
small RNA deep sequencing datasets estimated that the human
genome transcribes about 1917 miRNA precursor sequences,
generating 2654 mature miRNA sequences [7]. Some of the top
miRNAs' expression changes were associated with shorter survival in
serous OC. This study examined miRNA processing pathway
enzymes, such as Dicer and Drosha, to show their influential role in
miRNA's function [8].

Method

Study cohort

The Medical Ethics Committee approved this study Azad
University of Iran (Approval No. 22030503941002). This study
retrospectively analyzed OC patients between 2018 and 2019; in
Tabriz and Urmia, which was never investigated before. Tissue
samples were taken from individuals aged 40 to 62. Most patients
were included in the training group of tumor tissue of OC (n=50), and
the marginal cell tissue of OC patients was included in the verification
group (n=50). Under the National Statement on Ethical Conduct in
Research Involving Humans, a waiver of consent was granted for this
study [9-12].
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Figure 1: Dicer and Drosha's essential roles in miRNA maturation
pathway.

Extraction of RNA

RNA was extracted from OC tissue specimen (stored at -80°C) with
RNeasy Mini Kit (Qiagen, Hilden, Germany) following the
manufacturer's instruction to gain the RNA from 20-30 mg of tissue
specimens [13]. Respectively, the integrity and quality of RNA,
confirmed by agarose gel electrophoresed on 2% agarose gel, and
absorbance readings at 260 nm. According to the manufacturer's
recommendation, the Revert FastLane Cell cDNA kit (Qiagen, Hilden,
Germany) synthesized the c¢cDNA in a final volume of 20 pl
According to the cDNA synthesis kit protocol, an adverse control
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reaction -RT and NTe and a positive control reaction were used to
evaluate the accuracy of cDNA synthesis. This reaction is vital for
detecting DNA contamination in extracted RNA samples [14]. Due to
the lack of the enzyme, cDNA would not have synthesized (NT), so
the genes were amplified using cDNA. Therefore, no bandages saw
during the reproduction of the studied genes using this cDNA, and the
band indicates contamination in DNA. Therefore, the band's existence
was indicating DNA contamination [15].

Real-time PCR

Total RNA was transcribed using cDNA reverse transcription kit;
after that, Real-time PCR analysis was performed in duplicate using
TagMan® Universal PCR mix manufacturers' instructions, with results
quantified on a 7500 real-time PCR system (Life Technologies). The
expression of Dicer and Drosha were quantified using Tagman Gene
Expression Assays. The Dicer and Drosha relative expressions were
normalized to the GAPDH housekeeping gene (ACt) and expressed as
the fold change as described previously. We have verified that
GAPDH is equally expressed among the different tissues analyzed in
this study [16].

Statistical analysis

Changes in genes expression were assessed using the 2-AACT
method(Pffafi, 2001). All data analysis was performed using
GraphPad Prism(version 8.0.2, GraphPad Software Inc., La Jolla, CA,
USA). To show a statistical difference, P<0.05 had considered (11). A
two-tailed test was used to verify a statistically significant difference
in Dicer and Drosha expression between the two groups.

Results

The Dicer and Drosha expression were quantitated in all 50 OCs by
real-time RT-PCR. The relative mRNA expression of Dicer and
Drosha were significantly higher between marginal and tumor tissues
(respectively p=0.014, p=0.028). The results demonstrate no
significant relationship between the age of patients and the expression
changes of studied genes (p=0.66). We also found that Dicer and
Drosha mRNA levels in °C cells have associations with outcomes in
patients with ovarian cancer [17].

Discussion

Our results have shown that Significant up-regulation of Dicer and
Drosha expression were observed in ovarian cancer compared to
marginal and tumor tissue, in agreement with the results of Merrit Due
to our investigation and other research about communication of Dicer
and Drosha with ovarian cancer, such as Pampalaski et al, we point
some critical investigation about that, including the influence of up-
regulated Dicer and Drosha in survival decreased and their potential to
be malignancy in ovarian tissue [18-21]. According to the Zhang et al.
examination, EIF2C2, Dicer, and Drosha are more highly expressed in
bladder carcinoma, promote bladder cancer, and suggest a poor
Furthermore, Kim et al, mentioned that Drosha and Dicer significantly
increased colorectal carcinogenesis. Furthermore, Kim investigate that
levels of Dicer and Drosha and DGCRS have a positive correlation
between altered mRNA expression in TCGA Papillary Thyroid
Carcinoma (PTC) samples observed. On the other hand, Vaksman et
al, said that Dicer and Drosha are two major enzymes in the miRNA
maturation process. The expression of Dicer and Drosha suggests a
possible mechanism for modifying miRNA in malignancies. Recently,

Quidamo et al, showed that miRNAs play fundamental roles in diverse
cellular processes and links to various cancers [22-24].

In particular, 11 genes and 12 miRNAs in the integrated network
are associated with ovarian cancer. Low Dicer and Drosha expression
associated with poor prognosis in ovarian cancer, Ear-nose-and-throat
tumors, and hematological malignancies and contributed to epithelial
ovarian cancer progression by elevating PDIA3 expression also low
Dicer expression role of miRNAs in the pathogenesis of breast,
ovarian, and prostate cancer will provide insights for the use of
miRNAs as a biomarker or therapeutic agent for the cancers. Dicer
deregulated in LPS. Ovarian Cancer does not show significant
symptoms in its early stages. It was possible to diagnose it in the
advanced stages of the tumor, so it has a high mortality rate. A better
understanding of the role of microRNA expression in ovarian cancer
may provide a new array for the OC's detection, diagnosis, and
therapy. They also discussed miRNA levels in ovarian disease effect,
epigenetic alterations, and oncogenic mutations [25]. Emphasis gives
to the role of particular miRNAs by Copy Number Variations (CNVs)
in altering the gene expression in human ovarian cancers with the
potential to provide diagnostic, prognostic, and therapeutic targets.
The first report characterizes Dicer's Expression and function in the
tumor stroma and highlights its pro-metastatic role in this context.
Additionally, they suggest that the Dicer-miR6780b-NFkB cascade is
an attractive target choice in stroma-oriented OC therapy. Drug
resistance overcoming in ovarian cancer may be affected by Dicer's
decreasing activity in the level of proteins invoived in apoptosis
pathway.
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Figure 2: Dicer and Drosha expression of ovarian cancer: A)
Relative qualification of Dicer B) Relative qualification of Drosha by
real-time RT-PCR C) Relative qualification Dicer and Drosha in
marginal and tumor samples. Results are shown as the target's relative
normalized expression D) Relative qualification in tumor and marginal
samples 0307 drosha *P=0.19 E) Relative qualification of Dicer and
Drosha in tumor samples.

Conclusion

Up-regulated expression of miRNAs biogenesis machinery
enzymes (Dicer and Drosha) during ovarian cancer can alter the
miRNA expression involved in the pathogenesis of malignancy. This
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article serves as an early laboratory diagnostic and non-invasive
prognosis in ovarian cancer patients by increasing survival levels.
Above all, previous studies, including up-regulated, down-regulated
expression in Dicer and Drosha, suggest that these genes are a
potential role in malignancy and increase tumor stage by influencing
miRNA molecule level; additional research should investigate the
different disease stages.

Competing Interests

The authors declare they have no competing interests.

Acknowledgments

We thank Al-Zahra and Motahari Hospital's surgical department Dr.
Haleh Ayatollahi, and we appreciate Dr. Farhad Nemati's laboratory.
Furthermore, we thank all the patients who participate in this study.
We thank the anonymous reviewers whose comments have greatly
improved this manuscript.

Availability of Data and Material

The data that support the findings of this study are available from
correspondence. However, restrictions apply to the availability of
these data, which were used under license for the current study, and so
are not publicly available. Data are, however, available from the
authors upon reasonable request and with permission of
correspondence.

Funding

All sources of funding for the research is aboute, Rahman
Ghaffarzadekan Rabati

References

1.  Wentzensen N, Poole EM, Trabert B, White E, Arslan AA, et al.
(2016) Ovarian cancer risk factors by histologic subtype: an
analysis from the ovarian cancer cohort consortium. J Clin Oncol
34:2888.

2. Merritt MA, Tzoulaki I, Van Den Brandt PA, Schouten LJ,
Tsilidis KK, et al. (2016) Nutrient-wide association study of 57
foods/nutrients and epithelial ovarian cancer in the European
prospective investigation into cancer and nutrition study and the
Netherlands cohort study. Am J Clin Nutr 103: 161-167.

3.  Felekkis K, Touvana E, Stefanou CH, Deltas C (2010)
MicroRNAs: A newly described class of encoded molecules that
play a role in health and disease. Hippokratia 14: 236.

4.  He L, Hannon GJ (2004) MicroRNAs: Small RNAs with a big
role in gene regulation. Nat Rev Gene 5: 522-531.

5. Ciaudo C (2021) Non-canonical functions of the microprocessor.
Nat Rev Mole Cell Biol 22: 372-372.

6. Gadducci A, Sergiampietri C, Lanfredini N, Guiggi I (2014)
Micro-RNAs and ovarian cancer: The state of art and
perspectives of clinical research. Gynecol Endocrinol 30:
266-271.

7. Kumari S, Prakash S, Gupta SK (2020) NRF2: A key regulator
of endothelial microRNA transcription. Cardiovasc Res 117:
1241-1242.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Merritt WM, Lin YG, Han LY, Kamat AA, Spannuth WA, et al.
(2008) Dicer, Drosha, and outcomes in patients with ovarian
cancer. New Eng J Med 359: 2641-2650.

To SKY, Mak ASC, Fung YE, Che CM, Li SS, et al. (2017) B-
catenin downregulates Dicer to promote ovarian cancer
metastasis. Oncogene 36: 5927-5938.

Alshamrani AA (2020) Roles of microRNAs in ovarian cancer
tumorigenesis: Two decades later, what have we learned?. Front
Oncol 10.

Berkel C, Cacan E (2021) Transcriptomic analysis reveals tumor
stage-or grade-dependent expression of miRNAs in serous
ovarian cancer. Human Cell 341: 862-877.

Avery-Kiejda KA, Bowden NA, Croft AJ, Scurr LL, Kairupan
CF, et al. (2011) P53 in human melanoma fails to regulate target
genes associated with apoptosis and the cell cycle and may
contribute to proliferation. BMC Cancer 11: 1-17.

Kim S, Song ML, Min H, Hwang I, Baek SK, et al. (2017)
MiRNA biogenesis-associated RNase III nucleases Drosha and
Dicer are upregulated in colorectal adenocarcinoma. Oncol Lett
14: 4379-4383.

Kim J, Park WJ, Jeong KJ, Kang SH, Kwon SY, et al. (2017)
Racial differences in expression levels of miRNA machinery-
related genes, dicer, drosha, DGCRS8, and AGO2, in Asian
Korean papillary thyroid carcinoma and comparative validation
using the cancer genome atlas. Int J Genom 2017.

Vaksman O, Hetland TE, Trope CG, Reich R, Davidson B (2012)
Argonaute, Dicer, and Drosha are up-regulated along tumor
progression in serous ovarian carcinoma. Human Pathol 43:
2062-2069.

Quitadamo A, Tian L, Hall B, Shi X (2015). An integrated
network of microRNA and gene expression in ovarian cancer.
BMC Bioinforma 16: 1-10.

Shan W, Sun C, Zhou B, Guo E, Lu H, et al. (2016) Role of
Dicer as a prognostic predictor for survival in cancer patients: A
systematic review with a meta-analysis. Oncotarget 7: 72672.
Zhu Y, Cai L, Guo J, Chen N, Yi X, et al. (2016) Depletion of
Dicer promotes epithelial ovarian cancer progression by
elevating PDIA3 expression. Tumor Biol 37: 14009-14023.
Khan S, Ayub H, Khan T (2019) MicroRNA biogenesis, gene
silencing mechanisms and role in breast, ovarian and prostate
cancer. Biochimie 167: 12-24.

Vincenzi B, Iuliani M, Zoccoli, A, Pantano F, Fioramonti M, et
al. (2015) Deregulation of dicer and mir-155 expression in
liposarcoma. Oncotarget 6: 10586.

Lalwani N, Prasad SR, Vikram R, Shanbhogue AK, Huettner PC,
et al. (2011) Histologic, molecular, and cytogenetic features of
ovarian cancers: Implications for diagnosis and treatment.
Radiographics 31: 625-646.

Deb B, Uddin A, Chakraborty S (2018) MiRNAs and ovarian
cancer: An overview. J Cellu Physiol 233: 3846-3854.

Zhang S, Lu Z, Unruh AK, Ivan C, Baggerly KA, et al. (2015)
Clinically relevant microRNAs in ovarian cancer. Mole Cancer
Res 13:393-401.

Yang Z, Jin P, Xu S, Zhang T, Yang X, et al. (2018) Dicer
reprograms stromal fibroblasts to a pro-inflammatory and tumor-
promoting phenotype in ovarian cancer. Cancer Lett 415: 20-29.

* Page 3 of 4«


https://dx.doi.org/10.1200%2FJCO.2016.66.8178
https://dx.doi.org/10.1200%2FJCO.2016.66.8178
https://dx.doi.org/10.1200%2FJCO.2016.66.8178
https://dx.doi.org/10.1200%2FJCO.2016.66.8178
https://doi.org/10.3945/ajcn.115.118588
https://doi.org/10.3945/ajcn.115.118588
https://doi.org/10.3945/ajcn.115.118588
https://doi.org/10.3945/ajcn.115.118588
https://doi.org/10.3945/ajcn.115.118588
https://doi.org/10.1038/nrg1379
https://doi.org/10.1038/nrg1379
https://doi.org/10.1038/s41580-021-00346-w
https://doi.org/10.1038/s41580-021-00346-w
https://doi.org/10.3109/09513590.2013.871525
https://doi.org/10.3109/09513590.2013.871525
https://doi.org/10.3109/09513590.2013.871525
https://doi.org/10.3109/09513590.2013.871525
https://doi.org/10.1093/cvr/cvaa347
https://doi.org/10.1093/cvr/cvaa347
https://doi.org/10.1093/cvr/cvaa347
https://doi.org/10.1038/onc.2017.185
https://doi.org/10.1038/onc.2017.185
https://doi.org/10.1038/onc.2017.185
https://dx.doi.org/10.3389%2Ffonc.2020.01084
https://dx.doi.org/10.3389%2Ffonc.2020.01084
https://dx.doi.org/10.3389%2Ffonc.2020.01084
https://doi.org/10.1007/s13577-021-00486-3
https://doi.org/10.1007/s13577-021-00486-3
https://doi.org/10.1007/s13577-021-00486-3
https://doi.org/10.1186/1471-2407-11-203
https://doi.org/10.1186/1471-2407-11-203
https://doi.org/10.1186/1471-2407-11-203
https://doi.org/10.1186/1471-2407-11-203
https://doi.org/10.1155/2017/5789769
https://doi.org/10.1155/2017/5789769
https://doi.org/10.1155/2017/5789769
https://doi.org/10.1155/2017/5789769
https://doi.org/10.1155/2017/5789769
https://doi.org/10.1016/j.humpath.2012.02.016
https://doi.org/10.1016/j.humpath.2012.02.016
https://doi.org/10.1016/j.humpath.2012.02.016
https://doi.org/10.1016/j.humpath.2012.02.016
https://doi.org/10.1186/1471-2105-16-S5-S5
https://doi.org/10.1186/1471-2105-16-S5-S5
https://doi.org/10.1186/1471-2105-16-S5-S5
https://dx.doi.org/10.18632%2Foncotarget.12183
https://dx.doi.org/10.18632%2Foncotarget.12183
https://dx.doi.org/10.18632%2Foncotarget.12183
https://doi.org/10.1007/s13277-016-5218-4
https://doi.org/10.1007/s13277-016-5218-4
https://doi.org/10.1007/s13277-016-5218-4
https://doi.org/10.1016/j.biochi.2019.09.001
https://doi.org/10.1016/j.biochi.2019.09.001
https://doi.org/10.1016/j.biochi.2019.09.001
https://dx.doi.org/10.18632%2Foncotarget.3201
https://dx.doi.org/10.18632%2Foncotarget.3201
https://dx.doi.org/10.18632%2Foncotarget.3201
https://doi.org/10.1148/rg.313105066
https://doi.org/10.1148/rg.313105066
https://doi.org/10.1148/rg.313105066
https://doi.org/10.1148/rg.313105066
https://doi.org/10.1002/jcp.26095
https://doi.org/10.1002/jcp.26095
https://doi.org/10.1016/j.canlet.2017.11.026
https://doi.org/10.1016/j.canlet.2017.11.026
https://doi.org/10.1016/j.canlet.2017.11.026

Citation: ~ Razmkhah S, Ghorbian S, Rabati RG, Mohassel S (2021) Dicer and Drosha Expression Levels in Ovarian Cancer Tissues. Cell Biol Res Ther 10:4.

25. Wang X, Chen H, Wen Y, Yang X, Han Q, et al. (2018) Dicer
affects cisplatin-mediated apoptosis in epithelial ovarian cancer
cells. Mole Med Repor 18: 4381-4387.

Volume 10 ¢ Issue 4 ¢ *Page 4 of 4 »

CBRT-21-41736




	Contents
	Dicer and Drosha Expression Levels in Ovarian Cancer Tissues
	Abstract
	Introduction
	Method
	Study cohort
	Extraction of RNA
	Real-time PCR
	Statistical analysis

	Results
	Discussion
	Conclusion
	Competing Interests
	Acknowledgments
	Availability of Data and Material
	Funding
	References


