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ABSTRACT

Aurora kinases are a family of serine/threonine kinases of whom function to preserve the
integrity and fidelity of chromosomal segregation. In mammals, aurora kinase A (AURKA) is
vital to the mitotic phase of the cell cycle as a consequence of its spatial and timely interac-
tions with various types of cell cycle substrates. Since AURKA is present in all of the mamma-
lian somatic cell cycles, it is also detectable in many different types and stages of cancers.
Specific activation sites, feedback loops, and substrate interactions have been identified and
linked to the progression of urological cancers. It is inarguable that the slightest hint of dis-
order among AURKA can disrupt the cell cycle’s ability to regulate the growth and progression
of cells in all conditions due to its direct interactions with tumor suppressing molecules. Dis-
covering that AURKA interacts with PDGFR-3, FOXO3a, PLK1, TPX2, SPOP, YBX1 and CXCR7 in
ways that were unknown during last five years has revealed new targeted treatment options
that may surpass current methodology in efficiency and length of remission. The aim of this
paper is to highlight AURKA’s oncogenic role in urological cancers, in addition to emphasizing
newfound pathways and mechanisms that introduce the prostate cancer research field to
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more options for therapeutic approaches.

Introduction

The aurora kinases are serine/threonine kinase
family associated with cell cycle regulation. In 1993,
Clarence S. M. Chan and David Botstein discovered
the ancestorial aurora kinase in Saccharomyces cere-
visiae, baker’s yeast, and named it IPL1 [1]. The fol-
lowing year, Chan and two other colleagues revealed
IPL1 to be protein kinase responsible for the preci-
sion and accuracy in chromosomal segregation [2].
By 1995, Glover, et. al identified AURKA in fruit flies
and identified it to be homologous to IPL1 via spe-
ciation [3]. Invertebrates possess AURKA and aurora
kinase B (AURKB) as orthologs, and a duplication of
AURKSB led to the existence of three aurora kinase
family members in mammalian vertebrates. Despite
playing different roles within the cell cycle, aurora ki-
nase orthologs A and B share such a high sequence
similarity that a single G-N amino acid change has
the ability to convert a functional aurora kinase A
into a mutant that takes on aurora kinase B’s func-
tion [4]. Furthermore, the percentage of conserva-
tion between AURKA and AURKB is 71%, which
leads researchers to theorize that the division of the
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aurora kinase family is relatively recent compared to
non-vertebrates [5].

Aurora Kinase Family Background

Aurora kinase homologs A, B and C all consist
of a protein kinase, N-terminal, and C-terminal do-
main [6]. Regulatory sequences that guide the dock-
ing of other substrates and proteins are found within
the N- and C-terminals (Figure 1). Twelve kinase
subdomains exist between the two lobes, and each
serves an individual role in the control of substrate
binding traffic. The destruction box (D-Box), respon-
sible for the ubiquitination and degradation of the
aurora kinase following cell division, is located on
the C-terminal. Within the protein kinase domain,
the activation loop resides. The activation loop allows
for a post-translational intermolecular trans-phos-
phorylation to occur and allow the kinase to take on
an active conformation [7]. This process, known as
auto-phosphorylation, is a prerequisite for co-factor
binding in each aurora kinase homolog. Auto-phos-
phorylation via Thr288 AURKA establishes a positive
feedback loop fixes AURKA in its active conforma-
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Figure 1: Schematic representation of the Aurora A, B and C proteins with the indicated domains. The N-terminal and C-ter-
minal domains contain regulatory motifs. The KEN regulatory motif recognizes anaphase-promoting complex. The D-box identify
ubiquitin and the D-box activating domain (DAD). The activation loop is required for kinase activity. Phosphorylation of conserved
threonine residues at Thr288 (AURKA), Thr232 (AURKB) and Thr195 (AURKC).
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tion from the G2 phase to the end of the M phase.
AURKA is responsible for the flawless maturation
and separation of centrosomes at the beginning of
the mitotic phase, in addition to the proper assembly
of mitotic spindles. Without this positive feedback
loop, AURKA would not be able to peak in its activity
throughout the M phase. Abnormal AURKA expres-
sion directly promotes oncogenic phenotypes in the
cell cycle’s products, which has been linked to the or-
igin of various urological cancers.

The first detectable level of AURKA expression
is at the G2 checkpoint. Following auto-phosphor-
ylation, AURKA is structurally able to allosterically
bind other substrates that will alter its function. In
the G2 phase, the cyclin A-CDK2 complex phosphor-
ylates Bora via serine 112 [8]. Phosphorylated Bora
seeks out AURKA to bind to its S112 site and acti-
vate the kinase. Previously, it was theorized that au-
rora kinase required phosphorylation of its activation
loop at Thr288 in order to bind phosphorylated Bora.
However, new evidence has revealed that phosphor-
ylated Bora is able to allosterically bind aurora kinase
A regardless of its activation state [9]. It is necessary
to understand this mechanism for AURKA activa-
tion since it introduces AURKA to varying substrates
during the G2-M phase.

Roles of AURKA in Urological Cancers
Since AURKA participates in every somatic cell’s
division cycle, its oncogenic association is observed

among varying types of cancers. Included in this
group of cancers are the urological cancers: prostate,
renal, penile, testicular and bladder. Poor prognoses
for patients are linked to an increased expression of
AURKA in prostate and bladder cancers, as well as
kidney diseases, specifically [10]. In addition to pro-
moting cancerous phenotypes, AURKA is able to
influence cancerous cells into adapting resistance to
treatment in later stages. Its direct and indirect rela-
tionship with a multitude of feedback loops allow for
it to be especially effective in complicating treatment
options that would, otherwise, be sufficient in inhib-
iting tumor growth and cancer progression. Recent
research has uncovered a multitude of high-profile
substrates that interact with AURKA, commonly
via phosphorylation, in the onset and progression of
cancer. In this review, we provide a summary of sub-
strates/interacting partners of AURKA to promote
kidney, bladder and prostate cancers progression for
the past five years (Figure 2 & Table 1). In addition,
we summarize the inhibitors of AURKA tested in
treating urological cancers (Table 2).

Kidney Cancer

PDGFR-f

In the context of kidney, abnormal expression of
AURKA has been reported in renal cancers and poly-
cystic kidney disease (PKD)-related renal cysts. A
recent study reported high expression of AURKA in
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Figure 2: Summary of AURKA substrates and its interacting partners in Urological Cancer progression.
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Table 1. Multifaceted role of AURKA in Urological disease.

U.rologlcal Sl'lbsfrates/ Biological functions References
disease Binding partners
Inhibition of AURKA by MK-5108 markedly attenuated renal fibrosis
KD PDGEFR| 11
¢ GEFRP through decreasing the total and phosphorylation levels of PDGFRp. (1]
AURKA causes an increase phosphorylation of FOXO3A, which its ubiqui-
ccRCC FOXO3a tylation and degradation by SKP2 mediating depends on the kinase activity | [14]
of AURKA.
Bladder PLK1 AURKA phosphorylates and activates Polo-like kinase 1 (Plk1) on threonine (17]
Cancer residue 210 (T210) to regulate mitosis and cell division.
AURKA promotes the activation of PLK1 at the centrosomes, which in turn
Cepl192 phosphorylates CEP192, further enhancing its role in mitotic spindle for- | [27]
mation.
AURKA interacts and phosphorylates TPX2 at S121 and S125. This phos-
TPX2 phorylation event is crucial for normal spindle function and proper cell di- | [30]
vision.
CXCR7-ARRB?2 scaffold activates AURKA, leading to AURKA phosphoryla-
CXCR7 _ . (37]
Prostate tion and subsequent promotion of NEPC growth.
Cancer AURKA phosphorylation of SPOP on its S33, S105, and T56 sites, leads to
SPOP . . : (39]
SPOP ubiquitylation and contributes to CRPC progression.
AURKA phosphorylates LIMK2 at Serine 283, Threonine 494, and Thre-
LIMK2 onine 505, which increases LIMK2's stability and promotes aggressive pros- | [42]
tate cancer.
AURKA phosphorylates YBXI1 at its S62 and S102 sites and stabilizes YBX1
YBX1 and promotes its nuclear translocation, therefore increasing EMT, chemore- | [45]
sistance and tumorigenesis.
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Table 2. AKIs in urological cancers studies.

Compound Disease Mechanism Clinical stage References
MEK-5108 CKD MK-5108 inhibited the pro-fibrotic response in renal cells induced Pre-clinical [12]
by PDGFRB.
ccRCC MLN8237 reduces SKP2 expression by enhancing FOXO3. Pre-clinical [14]
o Urothelial | Longer progression-free survival was observed in carriers of the phase II [47]
Alisertib Cancer minor allele A of rs2273535 in AURKA (NCT02109328)
(MLN8237) Patients with molecular features supporting Aurora-A and N-myc
NEPC activation achieved significant clinical benefit from single-agent phase II [48]
alisertib (NCT01799278)

fibrotic kidneys of chronic kidney disease (CKD) pa-
tients and UUO mice, indicating its potential role in
CKD and renal fibrosis. Additionally, it also showed
that pharmacological inhibition (MK-5108) of AUR-
KA significantly decreased the total and phosphory-
lation levels of platelet-derived growth factor recep-
tor p (PDGFRp) [11]. Previous studies have shown
that upregulation of PDGFR-p promotes prolifera-
tion and differentiation in renal fibroblasts in CKD
patients, which often introduces the pathway into
end-stage renal disease (ESRD) [12]. Furthermore,
sham-operated kidneys showed weak expressions of
PDGFRp and p-PDGFR-f at Tyr751 [11]. Summar-
ily, inhibition of AURKA suppressed renal fibrosis
possibly by regulating PDGFRp signaling, suggest-
ing that AURKA is a potential target for treatment of
CKD. However, more investigating is required to so-
lidify the mechanistic connection between AURKA
and PDGFR-.

FOXO3a

In addition to renal fibrosis, AURKA is recog-
nized as an oncogenic driver in clear cell renal cell
carcinoma (ccRCC). FOXO3a, which usually acts
as a transcriptional repressor in the presence of the
FOXO response element located on the SKP2 pro-
moter region; however, phosphorylated FOXO3a, is
unable to bind the SKP2 promoter, act as transcrip-
tional activator [14]. AURKA is positively correlated
with SKP2 by increasing phosphorylation of FOXO3a
and contributes to the advancement of tumor forma-
tion and growth in ccRCC. Additionally, SKP2 me-
diated ubiquitylation and degradation of FOXO3a
depend on kinase activity of AURKA. [13-14]. Since
AURKA possesses the ability to inhibit FOXO3a via
phosphorylation and prevent it from binding to and
inhibiting SKP2 expression, it is evident that the in-
creased expression of SKP2 is a direct result of in-
creased AURKA activity [15].

Given that FOXO3a’s repression of SKP2 is de-
pendent on AURKA, it is logical to assume that Al-
isertib (MLN8237), a popular AURKA inhibitor
choice for tumor suppression, would be successful in
the case of ccRCC. While MLN8237 is successful in
reducing tumorigenesis and cancer progression, the
efficacy of this targeted therapy is limited by the on-
cogenic overexpression of other cancerous substrates,
such as SKP2 in this case [13]. Thus, the inhibition of
AURKA does not directly inhibit SKP2. This raises
the question of whether dual inhibition of AURKA
with its synergistic substrates can increase the effica-
cy of tumor suppression and promote a more positive
prognosis.

Bladder Cancer

PLK1

When considering the bladder, AURKA regula-
tion of Polo-like kinase 1 (Plk1) is regulated by Bora.
Bladder cancer tissues exhibit elevated levels of Bora
and PIk1 in comparison to healthy tissue and bladder
cancer patients with elevated Plkl expression expe-
rience poorer prognoses. Plkl, a novel regulator in
the progression of the cell cycle through its check-
points, on Thr210. AURKA regulates Plkl depen-
dent on Bora. Following the activation of AURKA
by phosphorylated Bora, phosphorylated Plk1 simul-
taneously activates the cyclin B-CDK1 complex and
prevents Weel from inactivating CDK1. This cascade
commits AURKA to the mitotic transition in the cell
cycle, where it can influence centrosome maturation
and separation.

Since AURKA depends on Bora for activation
and regulates Plkl via phosphorylation, researchers
theorized that decreasing BORA activity may reduce
the migration and invasion incidence rates within the
epithelial-mesenchymal transition (EMT) pathway
[16]. Without Bora present to sufficiently activate




AURKA, entry to the mitotic cell cycle will not be
granted and the cycle will remain in G2 arrest. How-
ever, the percentage of reliance the AURKA-PIk1 cas-
cade places on Bora is complex and not well under-
stood. Furthermore, targeting AURKA or Bora alone
has not been as efficient in the inhibition of bladder
cancer progression as targeting Plk1 might be.

Fortunately, Plkl-specific inhibitors are already
under investigation since Plk1 is upregulated in many
cancers, similar to AURKA. In bladder urothelial
carcinoma, grade and stage is dependent on PIk1 ex-
pression. It was found that RO3280, a Plk1 inhibitor,
stopped bladder cancer progression in a xenograft
growth and rendered the cancer more sensitive to
therapeutic intervention [17]. In addition, the milk
thistle extract, silibinin, has an antitumor effect on
Plk1’s cell cycle kinetics. Silibinin is able to target
the G2 and M phase of the cell cycle and downregu-
late PIk1 in bladder cancer, independent of Bora and
AURKA targeting [18]. Another form of Plk1 inhib-
itor worth mentioning is use of selenium nanopar-
ticles to deliver Plkl siRNAs to bladder tumor sites
[19]. While the variety of treatments for bladder can-
cer tumor proliferation target Plk1, more research is
required to better understand the best target between
the Bora, AURKA and PIlkl activation cascade in
treating bladder cancers.

Prostate Cancer

In addition to bladder and kidney cancers, AUR-
KA is prevalent in prostate cancer. Moreover, AUR-
KA had been identified as an oncogene in prostate
cancer since it contributes to therapeutic resistance
and tumor progression [20]. Prostate cancer remains
to be one of the most common causes of mortality in
malignant male patients. When diagnosed late, pros-
tate cancer is often fatal and lacks a specific line of
treatment with trusted success. In other words, most
late-stage prostate cancer patients are encouraged to
enroll in clinical trials for the best chance of survival.
Substrates of AURKA, specifically, have been identi-
fied as major contenders in the development of che-
moresistance and progression into castration resis-
tance prostate cancer (CRPC).

PLKI1 and Cep192

Similar to the effect of Plkl in bladder cancer,
PIk1 is upregulated in prostate cancer and enhances
the migration and invasion of malignant cells [21].
Thus, Plk1 has been identified as a promising thera-
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peutic target. Utilizing LNCaP and PC3, human pros-
tate cancer cell lines, the therapeutic agent L-shaped
ortho-quinone analog TE6 was able to inhibit Plk1l
in both the G2 and M phases with an acceptable
safety profile [22]. PIkl, thus far, has only been in-
troduced as a key regulator of cell cycle entry from
the G2 phase. To further understand the importance
of inhibiting it within the M phase, it is necessary to
establish its function after the G2 phase. Following
the G2-M transition, Plkl promotes the degradation
of Bora by the B-TrCP/SCF ubiquitin ligase, releasing
an inactivated AURKA and Plkl upon mitotic entry
[23].

The Cepl92-AURKA-PIkl complex initiates
a cascade that is the key to centrosome maturation
and spindle formation in prophase. AURKA is bound
by Cepl92, a centrosome protein, via its Helix-1
site [24]. The Helix-1 site allows for Cep192 to non-
competitively bind AURKA, which allows AURKA
to interact with other downstream substrates [25].
Cep192 is responsible for oligomerizing and localiz-
ing AURKA to the centrosome, where it is oxidized
by Cys290. The formation of a disulfide Cys290-
Cys290 linkage conformationally alters AURKA to
induce trans-autophosphorylation activation [26].
Autophosphorylated AURKA phosphorylates Plkl
on its T-loop, activating Plk1l. Once activated, Plkl
binds Cep192 [27].

Cep192-bound AURKA influences the path Plk1
takes when docking to Cepl92 to promote the re-
cruitment of y-tubulin and formation of bipolar spin-
dles. In the presence of Cep192-bound AURKA, Plk1
favored an interaction with the p-T44 motif. In the
presence of Cep192 alone, Plk1 favors a C-terminal
p-5995 motif instead [28]. However, Plk1 does prefer
presence of Cepl192-bound AURKA, which makes
reversible oxidative modulation of Cys290 a plausible
mechanism for inactivating Plk1 [29]. More research
is needed to determine whether Plk1’s bimodal acti-
vation will be affected by oxidation regulation.

TPX2

Targeting protein Xklp2 (TPX2) is an AURKA
activator with phosphorylation sites at Ser121 and
Ser125. As the nuclear envelope breaks down in pro-
metaphase, spindle assembly molecule targeting pro-
tein Xklp2 (TPX2) is released to bind AURKA on its
N-lobe in a fashion similar to Bora. Tpx2 places its
N-terminal in alignment against AURKA' kinase do-
main to induce activation phosphorylation on AUR-
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KA. Binding of Tpx2 and autophosphorylation are
required for AURKA to localize to the spindle micro-
tubules and participate in spindle assembly [30]. The
expression of Tpx2-bound AURKA prevents spindle
assembly defects that would result in apoptosis. Fur-
thermore, Tpx2 stabilizes AURKA through its bind-
ing since it blocks inhibitors from docking its N-lobe
[31].

Tpx2 is recognized as a therapeutic target for the
inhibition of prostate cancer cell growth since de-
creased levels of Tpx2 leave AURKA unbound and
likely inhibited, leading to defective spindle assem-
blies and apoptosis [32]. Other studies have noted
that Tpx2 decreased prostate cancer cellular activi-
ty [33]. Once again, the oncogenic contributions of
Tpx2 are not yet clear and require more investigation
before it can be considered a strong medical target.

The Advanced Prostate Cancer Consensus Con-
ference of 2024 identified major areas of clinical con-
troversy associated with advanced prostate cancer
patients. The major side effects caused by current
hormonal therapy treatments were emphasized and
categorized as a priority since the side effects of the
most effective treatments are limited by the harm
they introduce to the patient. In addition, metastatic
patients are not guaranteed that their malignancy will
not take on hormone- or castration-resistance during
treatment, regardless of how rigorous [34].

CXCR7

Following androgen deprivation treatment
(ADT), it is not uncommon for metastatic prostate
cancer patients to relapse with CRPC within the first
5 years of remission. In addition, the loss of depen-
dence on androgen receptor (AR) signaling leads
to neuroendocrine features in CRPC tumors. The
combination of neuroendocrine features and metas-
tases in prostate cancer is known as neuroendocrine
prostate cancer (NEPC) [35]. The upregulation of
chemokine receptor CXCR7 has been identified in
enzalutamide-resistant tumors, a common feature
leading to NEPC [36]. Despite being classified as a G
protein-coupled receptor, CXCR7 binds cytoplasmic
B-arrestin (ARRB2) to form an active protein scaffold
fit for kinases. The CXCR7-ARRB2 protein scaffold
complex historically internalizes to clathrin-coated
endosomes; however, recent investigation revealed
that the complex is present in the centrosome of
cycling cells. Unsurprisingly, AURKA is also upreg-
ulated in CRPC and NEPC, and AURKA activation
is further enhanced by the presence of this complex.

The structure of the CXCR7-ARRB2 scaffold allows
for AURKA binding and substrate-activating for
more efficient AURKA phosphorylation. The poten-
tial for CXCR7-ARRB2 to regulate AURKA through
this discovered mechanism offers more variation in
treatment development [37].

SPOP

In the cytoplasm, AURKA phosphorylates
Speckle-type POZ protein (SPOP) within the MATH
domain on its $33, $105, and T56 sites. SPOP, a tumor
suppressor gene in prostate cancer, has been found
to experience the highest frequency of mutations in
prostate cancer [38]. Recently, the MATH domain
was discovered to be post-translationally modified,
rendering SPOP ineffective in tumor suppression. In
healthy cells, wild-type SPOP ubiquitylates AURKA
via proteasomal degradation, reducing oncogenic
cellular growth and migration [39]. However, AUR-
KA phosphorylation of SPOP increases CRPC pro-
gression by disrupting SPOP’s ability to interact with
its target proteins, such as c-Myc, AR, and ARv7, ulti-
mately leading to the stabilization of these oncogenic
proteins. Additionally, SPOP upregulation is one of
the mechanisms by which enzalutamide exerts its ef-
ficacy, therefore, phospho-resistant SPOP decreases
the tumor’s sensitivity to enzalutamide [39]. Thus,
researchers hypothesize that AURKA inhibitors may
increase the amount of wild-type SPOP in prostate
cancer patients, favoring AURKA inhibition as the
most efficient treatment for CRPC patients currently
known.

LIMK2

LIM kinase2 (LIMK2), similar to AURKA, is
overexpressed in prostate cancer and has been iden-
tified as a CRPC-specific target. Castration following
ADT creates a hypoxic cellular environment, leading
to the increased expression of LIMK2. LIMK2 over-
expression is representative of aggressive cancerous
phenotypes expressing EMT, chemoresistance and
metabolic reprogramming [40]. In fact, phosphoryla-
tion resistant SPOP recognizes and degrades LIMK2
as a prostate cancer tumor suppressor in CRPC cells
to reduce tumorigenesis [42]. In PC3 cells, which are
metastatic, Aurora-A phosphorylates LIMK2 at Ser-
ine 283, Threonine 494, and Threonine 505, which
increases LIMK2’s stability and promotes aggressive
prostate cancer. This phosphorylation is part of the
oncogenic feedback loop where LIMK2 also stabiliz-
es AURKA [43]. While LIMK2 and AURKA are not



currently known to directly bind or activate each oth-
er, dual inhibition of the two kinases may be more
effective in CRPCs opposed to AURKA inhibition
alone.

YBX1

While it has been scientifically known that the
expression of Y-box binding protein-1 (YBX1) in-
creases after androgen deprivation therapy (ADT), its
connection to AURKA remained unknown [43]. In
2020, YBX1 was revealed to be a substrate of AURKA
in prostate cancer. YBXI1 is a cytoplasmic transcrip-
tion factor that is translocated to the nucleus follow-
ing events such as UV irradiation and chemotherapy
[44]. In the nuclear presence of AURKA, AURKA
phosphorylates YBXI1 at its S62 and S102 sites, stabi-
lizing YBX1 to the nucleus. In turn, YBXI obstructs
the ubiquitylation of AURKA and stabilizes AURKA,
initiating a synergistic interaction that strongly pro-
motes the progression into cancer stem cells (CSC)
and EMT. To add, inhibiting the AURKA-YBX1 syn-
ergistic loop results in Enzalutamide sensitivity in
C4-2 cells and Docetaxel in DU145 and C4-2 cells.
In other words, the AURKA-YBX1 feedback loop in-
duces resistance to chemotherapy medication [45].

Increased expression of phosphorylated YBX1
was discovered to decrease the ubiquitylation of an-
drogen receptor (AR) proteins following translation,
in addition to increasing the androgen receptor splice
variant (ARv7) mRNA levels in castration-resistant
prostate cancer cells. The mechanism that outlines
phosphorylated YBX1’s impact on AR and ARv7
mRNA and protein levels, respectively, is not yet
understood. However, YBX1’s phosphorylation via
AURKA suggests that YBX1 is a novel substrate that
may serve as a therapeutic target in late-stage prostate
cancer patients exhibiting chemoresistance.

AURKA inhibitor in Urological Cancers

A series of molecules have been identified with
anticancer activity in preclinical studies and clini-
cal trials, including Y3295668, MK-8745, AKI603,
MLN8237 ENMD-2076 and MK-5108 etal [46],
among them MK-5108 and Alisertib (MLN8237) has
been taken into consideration to overcome urological
cancers as showing in (Table 2).

MK-5108, an oral aurora a kinase inhibitor,
shows robust selectivity for AURKA and antitumor
effects on the growth of 14 tumor cell lines with IC50
values between 0.16 and 6.4 uM [47]. A recent study
further confirming the pro-fibrotic role of AURKA
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while silencing AURKA showed anti-fibrotic effect.
Furthermore, inhibition of AURKA by MK-5108
markedly attenuated renal fibrosis in vitro, indicating
that AURKA inhibition may serve as a potential strat-
egy for the prevention and treatment of CKD [12].

MLN8237 has been tested in clinical trials for
multiple cancers for properties of MLN8237 in pa-
tients with advanced tumors and hematologic malig-
nancies [46]. A recent study revealed that Aurora-A/
FOXO3A/SKP2 axis promotes tumor progression
in ccRCC, and the double inhibition of SKP2 (SZL
P1-41) and Aur-A (MLN8237) shows significant syn-
ergistic effect in vivo and in vitro of ccRCC models,
which indicates a potential new therapeutic strategy
for ccRCCJ[13]. A phase 2 study of Alisertib in pa-
tients with relapsed or refractory transitional-cell
carcinoma of the bladder and urothelial tract revealed
that longer progression-free survival was observed in
carriers of the minor allele A of rs2273535 in AUR-
KA than in patients who were homozygous for the
major allele T [47]. In prostate cancer, a phase II trial
of the Alisertib for patients with castration-resistant
and neuroendocrine prostate cancer has revealed
that a subset of patients with Aurora-A and N-myc
activation achieved significant clinical benefit from
single-agent Alisertib at 50 mg twice daily for 7 days
repeated every 21 days [48].

Future therapeutic direction

Throughout the past five years, AURKA has been
categorized as an oncogene and novel therapeutic
target in various cancers that plague the body. While
this paper only focuses on the kidney, bladder and
prostate, many other cancers are affected by AURKA
expression and concentration levels. Research in
breast, colorectal, pancreatic, and other cancers have
tipped urological researchers to look into similar
interactions in their own fields. Many of the substrates
that were mentioned in this paper are not new to the
urological field, but their positive correlation and
regulatory roles with AURKA are more understood
currently than they have been in the past. To add,
the depth of AURKA’s impact on CRPC and NEPC
has not been as clear without the discovery of its
interactions with YBX1, CXCR7, SPOP and LIMK2.
Having uncovered the many different ways that
AURKA is activated and enhanced has initiated the
research deep dive into potential dual inhibitors and
alternative medical approaches to AURKA. Further
investigation and more information are required
moving forward to determine the effectiveness of
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newer approaches. Additional preclinical animal
studies and clinical studies are required to illustrate
the efficacy of AURKA inhibitor urological cancers,
and combination effect of AURKA inhibitor with
chemotherapy, radiotherapy and immunotherapy
may provide a promising strategy for cancer
treatment.
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