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‘ W) Check for updates‘
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The oncogenes underlying the development of breast cancer
are not fully understood and careful and rigorous research is
still necessary in this area. Before considering the role of
these molecules in the pathophysiology of breast cancer, as
proposed by Lu et al. [1], it is necessary to outline some
aspects of the molecules involved:

CDK13

CDK13 phosphorylates the C-terminal end of RNA poly-
merase type II in order to stop gene transcription from
DNA. Its role is pivotal in the regulation of cellular develop-
ment. Mutations in the gene encoding for this protein result
in CDK13-related disorder, also known as congenital heart
defects, dysmorphic facial features and intellectual develop-
mental disorder (CHDFIDD), which was recently defined
nosologically [2].

This protein in physiological conditions is expressed ubi-
quitously at low levels, with higher levels in the gastrointes-
tinal tract, kidney, bladder and testicle. In physiological
breast tissue, the amount of CDK13 normally found is min-
imal, often not detectable.

Several studies have suggested a role of this molecule in
the pathological progression [3] and in the prognostic strati-
fication of hepatocarcinoma [4], as well as in the treatment
of ovarian cancer [5]; indications that it may have a role in
the oncological development of breast cancer are concrete,
but still to be verified.

HIF-1alpha

The role of HIF-lalpha in oncogenesis is widely demon-
strated and already studies back in the early 2000s suggested
that this subunit of the HIF-1 heterodimer was involved in
the development of a large number of malignancies [6].
Consideration should be given to the significance of the
work of William G. Kaelin Jr, Sir Peter J. Ratcliffe and
Gregg L. Semenza, awarded the Nobel Prize for Medicine in

2019 for their studies into the role of HIF-lalpha in the cel-
lular response to hypoxia and its implications in the field of
carcinogenesis.

In hypoxic environment, the alpha subunit of HIF1 binds
with the beta subunit in the nucleus, forming a heterodimer
that by binding to the HRE gene results in metabolic and
replicative activation, promoting angiogenesis (through
VEGEF), erythropoiesis and glycolysis. It is no coincidence
that in breast cancer, as in several other types of cancer, this
molecule is over-expressed.

Beclin1

The BECN1 gene encodes for the beclinl protein, which, by
interacting with bcl2 and P13ks, plays a key role in regulat-
ing apoptotic processes. Other studies have suggested that
low levels of this protein might be a negative predictive fac-
tor in oncological and neurodegenerative diseases.

Conversely, an overexpression of this protein has been
shown to result in less aggressive malignancies and its over-
expression has been hypothesized as a therapeutic target in
varjous oncological conditions [7].

Furthermore, an alteration in autophagic processes has
been hypothesized to result in pathological conditions such
as schizophrenia [8].

In view of the aforementioned definition of the role in
cellular processes of the molecules involved in this study by
Lu et al. [1], we should now consider their specific role in
the pathophysiology of breast cancer.

For this purpose, a distinction has to be established
between the action of beclinl and HIF-1alpha, whose role in
the development of breast cancer has already been hypothe-
sized and partially proven [9-11]; and the role of CDK13,
for which there is very limited evidence. Noteworthy
amongst such studies is the article by Quereda et al. in
which the therapeutic role of CDKI2-13 inhibitors is
explored [12].
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In recent years, many therapeutic targets have been iden-
tified for the treatment of breast cancer, such as anti-CDK4-
6 (palbociclib, abemaciclib, ribociclib) in target-therapy. The
research in this field is intense, and the correlations estab-
lished by Lu et al. [1] are a starting point for further enquiry
[13,14].

Also of interest is the investigation of a correlation, posi-
tive or negative, between the three molecules studied;
although the correlation between causes and manifestations
are neither clarified nor perfectly hypothesized at this stage.
Lastly, it is worth highlighting how the expression of this
molecule, especially CDK13, may represent a possible future.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Luigi Losco ([5) http://orcid.org/0000-0001-9105-1839

References

1. Lu XL, Zhan R, Zhao GM, Qian ZH, Gong CC, Li YQ.
Expression of CDKI3 was associated with prognosis and expres-
sion of HIF-1o and beclinl in breast cancer patients. J Invest
Surg.  2020;1-6.  doi:10.1080/08941939.2020.1852344.  Online
ahead of print.

2. Bostwick BL, McLean S, Posey JE, Members of the Undiagnosed
Diseases Network, et al. Phenotypic and molecular characterisa-
tion of CDKI13-related congenital heart defects, dysmorphic
facial features and intellectual developmental disorders. Genome
Med. 2017;9(1):73 doi:10.1186/s13073-017-0463-8.

3. Wang J, Zhang Y, Lu L, Lu Y, Tang Q, Pu J. Insight into the
molecular mechanism of LINC00152/miR-215/CDK13 axis in

10.

11.

12.

13.

14.

hepatocellular carcinoma progression. J Cell Biochem. 2019;
120(11):18816-18825. doi:10.1002/jcb.29197.

Dong X, Chen G, Cai Z, et al. CDK13 RNA over-editing medi-
ated by ADARI associates with poor prognosis of hepatocellular
carcinoma patients. Cell Physiol Biochem. 2018;47(6):2602-2612.
doi:10.1159/000491656.

Zeng M, Kwiatkowski NP, Zhang T, et al. Targeting MYC
dependency in ovarian cancer through inhibition of CDK7 and
CDK12/13. Elife. 2018;7:1-20. doi:10.7554/eLife.39030.

Zhong H, De Marzo AM, Laughner E, et al. Overexpression of
hypoxia-inducible factor lalpha in common human cancers and
their metastases. Cancer Res. 1999;59(22):5830-5835.
Vega-Rubin-de-Celis S, Zou Z, Fernandez AF, et al. Increased
autophagy blocks HER2-mediated breast tumorigenesis. Proc
Natl Acad Sci U S A. 2018;115(16):4176-4181. doi:10.1073/pnas.
1717800115.

Merenlender-Wagner A, Malishkevich A, Shemer Z, et al.
Autophagy has a key role in the pathophysiology of schizophre-
nia. Mol Psychiatry 2015;20(1):126-132. doi:10.1038/mp.2013.
174.

Bos R, van der Groep P, Greijer AE, et al. Levels of hypoxia-
inducible factor-lalpha independently predict prognosis in
patients with lymph node negative breast carcinoma. Cancer
2003;97(6):1573-1581. doi:10.1002/cncr.11246.

Bos R, Zhong H, Hanrahan CF, et al. Levels of hypoxia-inducible
factor-1 alpha during breast carcinogenesis. ] Natl Cancer Inst.
2001;93(4):309-314. do0i:10.1093/jnci/93.4.309.

Vera-Ramirez L, Vodnala SK, Nini R, Hunter KW, Green JE.
Autophagy promotes the survival of dormant breast cancer cells
and metastatic tumour recurrence. Nat Commun. 2018;9(1):1944
do0i:10.1038/s41467-018-04070-6.

Quereda V, Bayle S, Vena F, et al. Therapeutic targeting of
CDK12/CDK13 in triple-negative breast cancer. Cancer Cell.
2019;36(5):545-558.¢7. doi:10.1016/j.ccell.2019.09.004.

Cuomo R. Submuscular and pre-pectoral ADM assisted immedi-
ate breast reconstruction: A literature review. Medicina (Kaunas).
2020;56(6):256. doi:10.3390/medicina56060256.

Cuomo R, Gardino FR, Neri A, et al. Optimization of prepec-
toral breast reconstruction. Breast Care. 2020.doi:10.1159/
000506347. Online ahead of print.


https://doi.org/10.1080/08941939.2020.1852344
https://doi.org/10.1186/s13073-017-0463-8
https://doi.org/10.1002/jcb.29197
https://doi.org/10.1159/000491656
https://doi.org/10.7554/eLife.39030
https://doi.org/10.1073/pnas.1717800115
https://doi.org/10.1073/pnas.1717800115
https://doi.org/10.1038/mp.2013.174
https://doi.org/10.1038/mp.2013.174
https://doi.org/10.1002/cncr.11246
https://doi.org/10.1093/jnci/93.4.309
https://doi.org/10.1038/s41467-018-04070-6
https://doi.org/10.1016/j.ccell.2019.09.004
https://doi.org/10.3390/medicina56060256
https://doi.org/10.1159/000506347
https://doi.org/10.1159/000506347

	Outline placeholder
	CDK13
	HIF-1alpha
	Beclin1
	Disclosure statement
	Orcid
	References


