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MicroRNAs
MicroRNAs (miRNAs) are endogenous short single-stranded

noncoding RNAs and they are post-transcriptional negative regulators
of gene expression. They selectively bond the complementary 3′ UTR
mRNAs and, consequently, target them for either cleavage or for
translational repression [1]. To date, over 1000 human miRNAs have
been identified.

Although their functions have not been fully characterized, miRNAs
are known to have important roles in regulating cell differentiation,
proliferation and survival. Dysregulation in miRNA expression has
recently been implicated in the pathogenesis of various types of human
cancers, including esophageal, breast, gastric, colorectal, pancreatic,
lung and thyroid tumors [2-4]. A possible role for miRNAs in
cancerogenesis may be to function as tumor promoters or tumor
suppressors, specifically targeting the genes involved in cancer cell
biology [5,6].

Understanding miRNA expression patterns and their effects on gene
expression may provide a better understanding of tumor development
and progression and pave the way to risk-stratified patient
management programs and potential therapies.

Medullary thyroid carcinoma (MTC) is an indolent slow-growing
tumor but patients with metastatic disease have a 5-year overall
survival rate around 40-50%. At the time, the only definite prognostic
factors for MTC are Calcitonin levels and TNM staging at the
diagnosis. Many studies were been conducted to find the way to
distinguish MTCs with better prognosis to MTCs with metastatic
evolution. In hereditary MTCs, prophylactic thyroidectomy is the
radical therapy but in sporadic MTCs the known RET and RAS point
mutations are not sufficient to identify the tumors with the worst
prognosis.

Recent studies have demonstrated that differentiated thyroid
cancers are characterized by a dysregulation of different sets of
miRNAs [2-4], and distinctive miRNA expression profiles cluster also
correlating with different degrees of clinical aggressiveness.

However, only few studies have evaluated the role of microRNA
expression in MTCs. Initially, Nikiforova et al. found a subset of 10
specific upregulated miRNAs in two FNAB specimens obtained from
MTC [7]. More recently, Abraham et al. found a three miRNAs
signature (miR-183, miR-375, and miR-9*) capable of differentiating
between familial and sporadic cases. Overexpression of miR-183 and
miR-375 also proved to be a molecular predictor of extensive disease at
diagnosis and pointed to a worse prognosis during the follow-up [8].

Santarpia et al. identified a miRNA signature associated with
metastatic MTC and distinct biological process as epithelial-
mesenchimal transition (EMT) and TNFbeta-pathway [9]. Mian et al.
reported that a subset of miRNAs (miR-127, miR-154, miR-224,

miR-323, miR-370, miR-183, miR-375, miR-9*) and in particular
miR-21 is upregulated in MTC [10]. Hudson et al. reported an
overexpression of miR-10a and miR-375 in MTCs' tissues and a
correlated downregulation of the growth inhibitor Yes-associated
protein 1 (YAP1) that was identified as a potential important
downstream target of miR-375 [11].

In addition to the mere expression levels of different microRNAs in
MTC tissues, new data show how their deregulation significantly
correlates with prognosis. Two recent studies correlated the over-
expression of miR-224 and miR-375 in MTC tissues with the clinic-
pathological features and the outcome. Cavedon et al. demonstrated
that miR-224 is upregulated in RAS-mutated MTCs and in patients
with a better prognosis and could represent an independent prognostic
marker in MTC patients [12].

Instead, Galuppini et al. found that miR-375 is significantly
associated with tumor progression during the follow-up, suggesting
that higher miR-375 levels in MTC tissues could predict a worst
prognosis and the progression of the disease and could help the
clinicians to program a stricter follow-up [13]. Furthermore, the very
high levels of over-expression of miR375 in tumor tissue compared to
non-neoplastic tissue would suggest its possible monitoring in the
blood, thus supporting the only marker currently available for the
follow-up of the disease, the serum Calcitonin.

Also in the MTC field, the curiosity of the Research has led to the
opening of the Pandora’s Box of microRNAs, now well-recognized as
"evils", since they are involved in the acquisition and enhancement of
malignant properties by cancer cells.

However, as in the Greek myth, the whole contents of the jar had
escaped except for one thing that lay at the bottom, the “Hope”. Indeed,
miRNAs and their interacting mRNAs are regarded as potential targets
for example using a RNA-based therapy by inhibiting miRNA
expression using specific 2′-O-methyl-modified antisense RNA
(antagomirs) [14]. Therefore, it is important to continue to investigate
these promising molecules even in MTC, in the hope of finding new
treatments, in particular for metastatic and indolent tumors.

References
1. Zeng Y, Yi R, Cullen BR (2003) MicroRNAs and small interfering RNAs

can inhibit mRNA expression by similar mechanisms. Proc Natl Acad Sci
U S A 100: 9779-9784.

2. Croce CM (2009) Causes and consequences of microRNA dysregulation
in cancer. Nat Rev Genet 10: 704-714.

3. Pallante P, Visone R, Croce CM (2010) Deregulation of microRNA
expression in follicular-cell-derived human thyroid carcinomas. Endocr
Relat Cancer 17: 91-104.

4. Chou CK, Chen RF, Chou FF (2010) miR-146b is highly expressed in
adult papillary thyroid carcinomas with high-risk features including

Pennelli, J Clin Exp Pathol 2017, 7:6
DOI: 10.4172/2161-0681.1000e122

Editorial Open Access

J Clin Exp Pathol, an open access journal
ISSN:2161-0681

Volume 7 • Issue 6 • 1000e122

Jo
ur

na
l o

f C
lin

ica
l & Experimental Pathology

ISSN: 2161-0681

Journal of 
Clinical & Experimental Pathology

https://doi.org/10.1073/pnas.1630797100
https://doi.org/10.1073/pnas.1630797100
https://doi.org/10.1073/pnas.1630797100
https://doi.org/10.1038/nrg2634
https://doi.org/10.1038/nrg2634
https://doi.org/10.1089/thy.2009.0027
https://doi.org/10.1089/thy.2009.0027


extrathyroidal invasion and the BRAF(V600E) mutation. Thyroid 20:
489-494.

5. Santarpia L, NicolosoM, Calin GA (2010) MicroRNAs: a complex
regulatory network drives the acquisition of malignant cell phenotype.
Endocr Relat Cancer 1 F51–F75.

6. Iorio MV, Croce CM (2012) MicroRNA dysregulation in cancer:
diagnostics, monitoring and therapeutics. A comprehensive review.
EMBO Mol Med 4: 143-159.

7. Nikiforova MN, Tseng GC, Steward D (2008) MicroRNA expression
profiling of thyroid tumors: biological significance and diagnostic utility. J
Clin Endocrinol Metab 93: 1600-1608.

8. Abraham D, Jackson NE, Gundara JS (2011) MicroRNA profiling of
sporadic and hereditary medullary thyroid cancer identifies predictors of
nodal metastasis, prognosis and potential therapeutic targets. Clin Cancer
Res 17: 4772-4781.

9. Santarpia L, Calin GA, Adam L (2013) A miRNA signature associated
with human metastatic medullary thyroid carcinoma. Endocr Relat
Cancer 20: 809-823.

10. Mian C, Pennelli G, Fassan M, et al. (2012) MicroRNA profiles in familial
and sporadic medullary thyroid carcinoma: preliminary relationships
with RET status and outcome. Thyroid 22: 890-896.

11. Hudson J, Duncavage E, Tamburrina A (2013) Overexpression of miR-
10a and miR-375 and downregulation of YAP1in medullary thyroid
carcinoma. Exp Mol Pathol 95: 62-67.

12. Cavedon E, Barollo S, Bertazza L (2017) Prognostic Impact of miR-224
and RAS Mutations in Medullary Thyroid Carcinoma. Int J Endocrinol
4915736

13. Galuppini F, Bertazza L, Barollo S, et al. (2017) MiR-375 and YAP1
expression profiling in medullary thyroid carcinoma and their correlation
with clinical-pathological features and outcome. Virchows Arch 471:
651-658.

14. Pishkari S, Paryan M, Hashemi M, Baldini E, Mohammadi-Yeganeh S
(2017). The role of microRNAs in different types of thyroid carcinoma: a
comprehensive analysis to find new miRNA supplementary therapies. J
Endocrinol Invest 1-15.

 

Citation: Pennelli G (2017) MicroRNAs in Medullary Thyroid Carcinoma: A New Pandora’s Box?. J Clin Exp Pathol 7: e122. doi:
10.4172/2161-0681.1000e122

Page 2 of 2

J Clin Exp Pathol, an open access journal
ISSN:2161-0681

Volume 7 • Issue 6 • 1000e122

https://doi.org/10.1089/thy.2009.0027
https://doi.org/10.1089/thy.2009.0027
https://doi.org/10.1002/emmm.201100209
https://doi.org/10.1002/emmm.201100209
https://doi.org/10.1002/emmm.201100209
https://doi.org/10.1210/jc.2007-2696
https://doi.org/10.1210/jc.2007-2696
https://doi.org/10.1210/jc.2007-2696
https://doi.org/10.1158/1078-0432.CCR-11-0242
https://doi.org/10.1158/1078-0432.CCR-11-0242
https://doi.org/10.1158/1078-0432.CCR-11-0242
https://doi.org/10.1158/1078-0432.CCR-11-0242
https://doi.org/10.1530/ERC-13-0357
https://doi.org/10.1530/ERC-13-0357
https://doi.org/10.1530/ERC-13-0357
https://dx.doi.org/10.1089%2Fthy.2012.0045
https://dx.doi.org/10.1089%2Fthy.2012.0045
https://dx.doi.org/10.1089%2Fthy.2012.0045
https://dx.doi.org/10.1016%2Fj.yexmp.2013.05.001
https://dx.doi.org/10.1016%2Fj.yexmp.2013.05.001
https://dx.doi.org/10.1016%2Fj.yexmp.2013.05.001
https://doi.org/10.1155/2017/4915736
https://doi.org/10.1155/2017/4915736
https://doi.org/10.1155/2017/4915736
https://doi.org/10.1007/s00428-017-2227-7
https://doi.org/10.1007/s00428-017-2227-7
https://doi.org/10.1007/s00428-017-2227-7
https://doi.org/10.1007/s00428-017-2227-7
https://doi.org/10.1007/s40618-017-0735-6
https://doi.org/10.1007/s40618-017-0735-6
https://doi.org/10.1007/s40618-017-0735-6
https://doi.org/10.1007/s40618-017-0735-6

	Contents
	MicroRNAs in Medullary Thyroid Carcinoma: A New Pandora’s Box?
	MicroRNAs
	References


