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ABSTRACT

Low-density lipoprotein receptor-related protein 1 (LRP1, also known as CD97) is a multifunctional endocyt-
ic and cell-signalling receptor widely expressed in various cell types, including neurons, fibroblasts, hepa-
tocytes, muscle cells, astrocytes, and tumour cells. It maintains cellular homeostasis by mediating interac-
tions with extracellular matrix proteins, growth factors, and proteases. These interactions enable LRPT to
act as a co-receptor that modulates and influences signalling pathways associated with cell migration, sur-
vival, and proliferation. In ovarian cancer, LRP1 is frequently activated and contributes to tumour progres-
sion. Functional studies have demonstrated that LRP1 promotes these malignant traits through activation
of PI3K/Akt and MAPK/ERK pathways, while its inhibition suppresses proliferation and invasion. This review
aims to comprehensively examine the functional role of LRP1 in ovarian cancer, with particular emphasis on
its capacity to regulate tumour cell migration and invasion through key molecular pathways. Understanding
these mechanisms may provide insights into novel therapeutic strategies for ovarian cancer treatment.

Journal of Medical Science 2025 September;94(3)

189



190

Introduction

Ovarian cancer (OC) is one of the most lethal
gynaecologic malignancies, primarily due to late-
stage diagnosis [1]. It originates from ovarian
tissue or, more commonly, from adjacent struc-
tures such as the fallopian tubes or the perito-
neal lining, which are connected to the ovaries.
The ovary consists of three distinct cell types:
stromal, germ, and epithelial. When epithelial
cells undergo abnormal growth, they can prolif-
erate uncontrollably, leading to tumour forma-
tion [2,3]. According to the Global Cancer Obser-
vatory 2022, OC accounts for approximately 6.7
cases per 100,000 women globally, with an esti-
mated 324,603 new cases reported in that year.
In India, the incidence rate is around 6.6 cas-
es per 100,000 women, totalling approximately
47,333 new cases. A major contributor to OC's
high mortality is the lack of early, recognisable
symptoms, resulting in delayed diagnosis [4].
However, vaginal ultrasound and serum Cancer
Antigen 125 (CA125) testing are commonly used
diagnostic tools; their low sensitivity and speci-
ficity limit early-stage detection [5]. The current
standard of care involves cytoreductive sur-
gery followed by platinum-based chemotherapy,
often in combination with taxane agents. While
these regimens initially induce remission in most
patients, recurrence is frequent, and many even-
tually develop platinum-resistant ovarian cancer
[6,7]. This therapeutic resistance underscores the
urgent need for novel strategies that can over-
come chemoresistance and improve long-term
outcomes. Recent research efforts have focused
on molecular targets, immune modulation, and
receptor-mediated pathways, including the low-
density lipoprotein receptor-related protein 1
(LRPT), which has emerged as a promising candi-
date for therapeutic intervention.

Initially identified as a receptor involved in
lipid metabolism, LRP1 was subsequently shown
to be a receptor for active a2-macroglobulin [8].
LRPT was once thought to function as a scaven-
ger receptor. Still, an increasing amount of evi-
dence points to the possibility that it may also
control the activity of other membrane receptors,
such as adhesion and tyrosine kinase receptors,
and facilitate intracellular signalling [9]. LRP1
influences tumour cell invasion and migration
by regulating the expression of matrix metallo-
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proteinases MMP2 and MMP9, which degrade
the extracellular matrix and facilitate cancer cell
movement. Additionally, LRP7-mediated acti-
vation of ERK signalling enhances tumour cell
adhesion and motility, while its suppression of
JNK signalling prevents apoptosis, further sup-
porting invasive behaviour [9,10].

Among emerging molecular targets, LRPT has
garnered significant interest due to its multifac-
eted role in cancer biology. LRPT is a transmem-
brane receptor involved in endocytosis and sig-
nal transduction, and its dysregulation has been
associated with malignant behaviours such as
enhanced cell motility, extracellular matrix remod-
elling, and reduced treatment efficacy. Notably,
LRP1 plays a key role in lipoprotein metabolism,
facilitating the uptake of lipid-rich particles into
cells. Tumours, including OC, often exploit these
lipoprotein metabolic pathways to support rapid
proliferation, with increased lipid intake and stor-
age accelerating tumour growth and contributing
to chemoresistance [11]. The viable therapeutic
strategy for ovarian cancer involves inhibiting
LRP1 [12]. Inhibitors targeting LRP1 and related
proteins are being researched as potential ther-
apeutic agents since they have demonstrated
promise in preclinical trials. It may be possible to
prevent tumour growth and metastasis, as well as
improve the efficiency of currently available ovar-
ian cancer treatments, by impairing the functions
of LRP1 [12-15]. While LRP1 shows potential as a
therapeutic and diagnostic biomarker in ovarian
cancer, its functional specificity and clinical util-
ity remain to be fully elucidated.

Structure and Function of LRP1

LRP1 is alarge endocytic receptor. During biosyn-
thesis, the 600 kDa protein LRPT is cut into two
polypeptides, which are permanently associated
with the N-terminal extracellular domain (~515
kDa) and a transmembrane C-terminal frag-
ment (~85 kDa) [13]. LRP1 has a variety of bio-
logical functions that include lipid metabolism,
cell proliferation, migration, inflammation, and
death. LRP1 functions as a key regulatory recep-
tor in multiple physiological processes, including
blood-brain barrier permeability, vascular tone
modulation, and platelet-derived growth factor
(PDGF) receptor signalling, which collectively
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Figure 1. Low-density lipoprotein receptor-related protein 1 (LRP1) increases cell division by activat-
ing the Mitogen-Activated Protein Kinase/Extracellular Signal-Regulated Kinase (MAPK/ERK) pathway,
and itimproves cell survival by blocking the phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)
pathway, which prevents apoptosis, or programmed cell death. The alteration of extracellular matrix
(ECM) elements promotes the invasion and migration of cancer cells, aiding in the internalisation and
degradation of signalling molecules, thereby inhibiting their access and activity. Interacting with several
growth factors also affects the development and spread of cancer cells. Image created using Microsoft

PowerPoint.

influence cellular migration and tissue remodel-
ling. LRP1 is also connected to diseases such as
cancer, atherosclerosis, and neurological disor-
ders [14,15]. LRPT may also affect several physio-
logical processes by regulating cellular signalling
and functioning as an endocytic receptor, accord-
ing to earlier research. LRP1 has been implicated
in several cancers, including glioblastoma, breast
cancer, and ovarian cancer, where it influences
tumour progression through pathways involving
vascular endothelial growth factor (VEGF). Stud-
ies suggest that LRP1 can regulate VEGF expres-
sion, contributing to angiogenesis, tumour prolif-
eration, and metastasis [8-10].

The function of this receptor is to regulate cell
signalling pathways, such as the MAPK pathway
(see Figure.1), which includes enzymes impli-
cated in cancer invasion. It also participates in
the metabolism of several external ligands, such
as PDGF and MMP. By activating the MAPK/ERK
pathway, LRPT promotes cell division. Several

studies have examined LRP1 gene expression
and its function in various tumours. Additionally,
LRP1 modulates the TGF-B signalling axis, which
plays a dual role in OC, suppressing early tumori-
genesis but promoting epithelial to mesenchy-
mal transition (EMT) and metastasis in advanced
stages. Through its interaction with urokinase-
type plasminogen activator (UPA) and MMPs,
LRP1 contributes to extracellular matrix (ECM)
remodelling, facilitating tumour cell migration and
invasion. The modification of ECM components
facilitates the migration and invasion of tumour
cells and helps internalise and degrade signal-
ling molecules to regulate their exposure and
activity. Tumours activate lipoprotein metabolic
pathways, leading to increased lipid uptake and
storage in various malignancies. This enhanced
lipid metabolism supports rapid tumour growth
and progression [16,17]. Several studies were
conducted for the LRP1 gene expression and
functions in other tumours; however, its specific
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involvement in the development of OC has not
been thoroughly characterised [18].

Expression and
localisation of LRP1

The LRP1 gene is located on chromosome
12q13.14. There are 89 coding exons in the 85
kb gene. In addition, it has eight B-propeller
domains, 22 EGF repeats, and 31 ligand-binding
repeats. The endoplasmic reticulum synthesises
LRP1, which is then cleaved into two subunits in
the Golgi complex. LRPT is expressed in the cyto-
plasm of various cell types, including adipocytes,
mesothelial cells, smooth muscle cells, fibro-
blasts, astrocytes, neurons, hepatocytes, mac-
rophages, and malignant cells (see Table 1). It is
essential for signalling pathways and endocyto-
sis. It is found in the nucleoplasm and vesicles
[19,20]. Amyloid-B (AB) peptide metabolism and
lipid transport are regulated by LRP1, which is
primarily present in the postsynaptic domain and
the cell body of neurons [21].

The contribution of LRPT in ovarian cancer
is complex, as both higher and lower expres-
sion have been implicated in tumour progression,
depending on the cellular context. Elevated LRP1
expression has been associated with enhanced
tumour invasion and metastasis, primar-
ily through its regulation of MMP2/MMP9. Con-
versely, LRP1 downregulation has been linked to
reduced tumour cell migration and proliferation,
suggesting its involvement in maintaining tumour
aggressiveness [22].

Role of LRPT in cancer
progression and metastasis

In ovarian cancer, LRPT has been linked to both
tumour growth and survival. It is capable of
regulating several signalling pathways that are
involved in cell survival, proliferation, and apop-
tosis resistance. The ability of ovarian tumour
cells to spread is correlated with LRP1 expres-
sion [22-24]. Through its modulation of process-
es such as extracellular matrix disintegration,
cytoskeletal restructuring, and the EMT, it pro-
motes invasion and metastasis [25,26].
Angiogenesis, which is essential for the devel-
opment and spread of ovarian cancers, LRP1 pro-
motes angiogenesis, a key process in tumour
growth and dissemination. It regulates the
expression and activity of angiogenic mediators,
including MMP and VEGF [27]. Chemotherapy
resistance in OC has been linked to LRPT expres-
sion. It regulates the efflux of chemotherapeu-
tic agents from cancer cells [28]. LRPT interacts
with immune cells, extracellular matrix proteins,
and stromal cells in the tumour microenviron-
ment. This interaction affects immune suppres-
sion, inflammation, and the response to therapy,
among other aspects of tumour growth [22,29].
Growth components, extracellular matrix pro-
teins, toxins, protease inhibitor complexes, and
viral proteins are examples of ligands for LRP1.
LRP1 maintains the integrity of the extracellular
matrix and regulates the homeostasis of several
secreted proteins by clearing proteases such as
MMPs and extracellular proteins like coagula-

Table 1. LRPT plays distinct roles depending on its cellular localisation.

Localization

Function

Neurons

Regulates A metabolism, lipid transport, and synaptic plasticity.
Implicated in Alzheimer's disease due to its role in A clearance.
Liver Facilitates lipoprotein metabolism, including uptake of chylomicron
remnants and regulation of cholesterol homeostasis.

Macrophages Modulates inflammatory responses, phagocytosis, and clearance of
apoptotic cells. Plays arole in atherosclerosis by influencing lipid uptake.
Cancer cells Regulates tumor invasion and metastasis by regulating MMP2/MMP9

expression and interacting with PI3K/Akt and MAPK/ERK pathways.

Influences vascular remodeling, migration, and proliferation,
contributing to atherosclerosis and vascular diseases.

Vascular Smooth Muscle Cells

Amyloid-B (AB), Extracellular signal-regulated kinase (ERK), Matrix Metalloproteinase (MMP), Mitogen-acti-
vated protein kinase (MAPK), Phosphatidylinositol 3-kinase (PI3K), Protein kinase B (Akt).
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tion factor VIII [20]. LRPT may influence tumour
growth by regulating the attachment and detach-
ment of malignant cells. LRP1 promotes inva-
sion and metastasis, as demonstrated by in vit-
ro migration assays and in vivo mouse models
showing enhanced metastatic potential via ERK-
mediated MMP regulation [30]. It modulates focal
adhesion dynamics through interactions with
key proteins such as paxillin and focal adhesion
kinase (FAK), which are involved in cell migration
and invasion. This regulates integrin stimulation
and the turnover of focal adhesions. The intricate
nature of LRP1's function in tumour cell invasion
and migration is probably influenced by the type
of tumour cell as well as the makeup and struc-
ture of the surrounding environment [31].

Researchers used short hairpin RNA (shRNA)
to suppress LRPT expression in CL16 cells. This
knockdown led to reduced VEGF expression and
increased cell mortality under hypoxic conditions
in vitro. In Severe Combined Immunodeficiency
mice, LRP1-silenced cells created tumours and
spread to the lungs, but the metastases did not
expand, indicating a problem with cell prolifera-
tion or survival. These findings are supported by
both in vitro and in vivo studies, which collective-
ly validate the functional role of LRP1 in ovarian
cancer progression, angiogenesis, and chemore-
sistance [32].

LRP1-Mediated tumour survival
mechanisms in ovarian cancer

LRP1 significantly influences the regulation of cell
apoptosis through its interactions with signalling
pathways and apoptotic mediators. Through reg-
ulation of the expression of Caspase-3, the insu-
lin receptor, the serine/threonine kinase signal-
ling pathway, and LRP1 has been shown to pre-
vent cell apoptosis. The activation of caspase-3,
an essential enzyme in cell death, is stimulated
by LRP1 [32]. AKT phosphorylation, insulin recep-
tor signalling, apoptosis, and Caspase-3 activa-
tion were all markedly reduced in neurons upon
LRP1 knockdown. This implies that LRPT may
inhibit Caspase-3 activation, hence preventing
cancer cells from undergoing apoptosis [33]. The
forebrain of mice lacking LRP1 showed increased
cell apoptosis, supporting LRP1's facilitation of
insulin receptor signalling and AKT pathway acti-

vation, which regulates cell survival and meta-
bolic regulation. The function of LRP1 in apopto-
sis and its potential as a therapeutic target and
its viability as a therapeutic target in the treat-
ment of cancer require more investigation [34].
Apoptosis is orchestrated by a complex interplay
of intracellular signalling pathways, including the
insulin receptor, ERK, AKT, and JNK cascades.
The insulin receptor activates downstream PI3K/
AKT and MAPK/ERK pathways, which promote
cell survival by inhibiting pro-apoptotic media-
tors such as BAD and caspase-9. AKT phospho-
rylation is particularly critical for suppressing
apoptosis through modulation of transcription
factors and metabolic regulators. ERK signalling,
while primarily associated with proliferation, can
exert anti-apoptotic effects depending on cel-
lular context. In contrast, JNK activation is typi-
cally related to stress-induced apoptosis through
c-Jun phosphorylation and the upregulation of
death receptors [35].

Mechanisms of LRP1
involvement in ovarian cancer

LRP1 was initially thought to have a tumour-
suppressive function when multiple research
groups reported lower LRPT expression in vari-
ous tumour cell lines and tissues. It was recently
demonstrated that LRPT acts as an internal sup-
pressor of the melanoma aggressive phenotype
in response to ApoE [36]. Nevertheless, conflict-
ing data point to LRPT's potential contribution
to breast and ovarian cancer cell invasion and
metastasis. Furthermore, it was discovered that
elevated LRPT expression in endometrial carcino-
mas was linked to a higher histological grade and
indicative of a more aggressive tumour behav-
iour. Since the extracellular portion of LRP1 was
initially discovered to be soluble in human plas-
ma, LRP1 shedders have been recognised as pro-
teolytic enzymes belonging to various classes.
These include BACE-1 and the serine proteinase
tPA, MMP2 and MMP14, and others. The intracy-
toplasmic region of LRPT is capable of exiting the
cytoplasmic membrane by y-secretes after LRP1
is shed, and this could serve as a mediator for
signalling [36,37].

Early research on LRPI1's potential connec-
tion to cancer primarily used tumour cell lines
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and hypothesised that the development of can-
cer is linked to a decrease in LRPT expression
or, possibly, the gene's total deletion [38]. How-
ever, another study showed that hypoxic environ-
ments, which are typical of in vivo cancers, sig-
nificantly boost LRPT expression. Therefore, the
level of LRP1 expression in cancer may not accu-
rately reflect the expression of the protein in can-
cer cells grown under ambient conditions with
abundant oxygen [39]. The involvement of LRP1
in cancer, acting as both a promoter and suppres-
sor of tumour progression, is regulated in a cellu-
lar context. On one hand, LRPT enhances tumour
invasion and metastasis by regulating MMP2 and
MMP9 and activating ERK signalling, which sup-
ports cancer cell migration.

On the other hand, LRPT has been shown to
suppress tumour growth in specific conditions
by modulating apoptotic pathways and immune
responses, potentially limiting cancer cell survival
[31,40]. Understanding these opposing functions
is crucial for determining the therapeutic poten-
tial of LRP1 in ovarian cancer. It has been found
that LRP1 is increased in triple-negative breast
cancer, malignant gliomas, and endometrial car-
cinomas. It is also associated with poor prognosis
and tumour spread. LRPT is also an unfavourable
prognostic factor for renal and urothelial can-
cers. It's interesting to note that tumour cell lines
from ovarian, breast, and melanoma cancers all
express LRP1T, albeit to varying degrees, inhibiting
the complexity of the link between LRPT expres-
sion and the development of cancer [41,42].

Proteomics research has demonstrated that
the serum of OC patients contains higher levels
of exosomal LRP1 than that of healthy individuals
[43]. Its function in the development of cancer has
recently come into focus. OC progression is influ-
enced by angiogenesis regulation, matrix metal-
loproteinase activity, and interactions with ERK
signalling. These factors contribute to tumour
invasion, metastasis, and resistance to apoptosis,
highlighting key molecular mechanisms involved
in OC pathophysiology. However, LRP1 expres-
sion levels both low and high have been linked
to worse prognosis in various cancer types (see
Figure 2) [17]. Silencing LRPT disrupts cancer cell
migration in a three-dimensional matrix by inhib-
iting FAK activation and increasing myosin light
chain-2 (MLC-2) phosphorylation. This altera-
tion in cytoskeletal dynamics reduces cell protru-
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sion and motility, highlighting LRP1's regulation
in tumour invasion. In fact, despite a significant
increase in pericellular proteolytic activity, LRP1
knockdown limits cancer cell invasiveness. LRP1
promotes cell invasion by precisely regulating the
structure and adhesive properties of the actin
network, facilitating cytoskeletal remodelling and
dynamic cell movement. LRP1 facilitates ovar-
ian cancer cell invasion by regulating focal adhe-
sion disassembly and activating key signalling
cascades, notably the MAPK/JNK and ERK path-
ways [44]. It also modulates phosphatidylinosi-
tol 3-kinase signalling through adaptor protein
interactions, contributing to enhanced cell sur-
vival [45]. Bioinformatics analyses have identified
LRP1 as a central node within the Notch signal-
ling pathway's network, implicated in the dys-
regulation associated with various malignancies
[46]. In both in vitro and in vivo models, LRP1 has
been shown to influence ovarian cancer migra-
tion through multiple pathways, including p-ERK/
MMP2/MMP9 and Wnt signalling [47, 48].

LRP1 gene polymorphism

Cancer specimens were found to have mutations
in the LRPT gene (see Table 2). The C766T poly-
morphism has been linked to an increased risk of
breast carcinoma in Caucasian females. Despite
being a silent variation that does not result in an
amino acid change, it has also been associated
with Alzheimer's disease and coronary artery dis-
ease [49]. The polymorphism 663 C>T (rs1800127)
affects exon six and is linked to an increased like-
lihood of recurrent venous thromboembolism
and coronary heart disease. Although the poly-
morphism's whole effect on the LRPT gene is
unknown, it most certainly affects ligand binding.
The exon 8 polymorphism rs1800137 results in a
frameshift in exon 9, leading to a premature stop
codon and potential mRNA instability and poten-
tial disruption of protein function [50].

Clinical implications of the LRP1
gene as a key therapeutic target

A novel biomarker of OC cancer is necessary to
enable early detection. While elevated carcinoem-
bryonic antigen levels are considered a poor prog-
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Figure 2. LRPT-mediated signalling pathways are involved in regulating various cellular processes, particularly those related to
tumorigenesis and progression. LRPT modulates multiple signalling pathways in a manner regulated by phosphorylation. One such
pathway is activated when LRPT binds to the growth factor (GF) receptor, triggering the mitogen-activated protein kinase (MAPK)
signalling cascade. This activation eventually promotes the invasion and proliferation of cancer cells by activating the extracellular
signal-regulated kinase (ERK) pathway and inhibiting c-jun N-terminal kinase (JNK). Furthermore, ERK promotes MMP2 and MMP9
gene expression patterns, which aid in the invasion of cancer cells. This figure was created using Microsoft PowerPoint.

Table 2. LRPT gene polymorphism and disease [23].

Known SNPs Disease Association Affect
rs1800127 Cardiovascular disease, obesity, cancer LRP1 expression and function
r1s715948 Cancer LRP1 function
rs1799986 Hyperlipidemia and dyslipidemia, cancer, diabetes and metabolic syndrome LRP1 structure
rs138854007 Coronary atherosclerosis, familial hypercholesterolemia LRP1 expression
rs1800137 Obesity, hypertension, cancer LRP1 expression
rs1799986 Metabolic syndrome, cardiovascular disease, Alzheimer's disease LRP1 function
1s1800194 Cardiovascular disease, cancer, Alzheimer's disease LRP1 function
rs12814239 Unknown LRP1 function
rs34577247 Unknown LRPT structure
rs7397167 Unknown LRPT structure

c-Jun N-terminal Kinase (JNK), Extracellular Signal-Regulated Kinase (ERK), Low-Density Lipoprotein Receptor-Related Protein 1 (LRPT),

Matrix Metalloproteinase (MMP), Mitogen-Activated Protein Kinase (MAPK).
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Figure 3. One particular inhibitor targets the ovarian cancer cell's surface LRPT receptor explicitly and blocks it. Signalling pathways
like MAPK/ERK, which are essential for cell division and development, are disrupted by LRP1. The cancer cell's capacity to multiply is
therefore reduced. Additionally, LRPT inhibition impacts the PI3K/AKT pathway, which often enables cancer cells to evade apoptosis.
Inhibiting LRPT limits the cell's capacity for interaction with ECM, which in turn restricts the cell's ability to move around and invade
other tissues—two essential processes in the metastasis of cancer—created using Microsoft PowerPoint.

nostic indicator in early-stage ovarian cancer, the
favourable detection rates of a-fetoprotein and
CA19-9 are comparatively low. However, CA125
and HE4 remain the most reliable biomarkers for
ovarian cancer detection, with HE4 demonstrat-
ing higher specificity in differentiating malignant
from benign pelvic masses. In OC tissues with
downregulated LRP1T, there was a decrease in the
levels of MMP2, MMP9, and p-ERK (see Figure 3).
Meanwhile, following LRP1 knockdown, the MMP
agonist 4-aminophenylmercuric acetate restored
MMP2 and MMP9 expression. OC cells exposed
to exosomes from healthy volunteers exhibited
significantly higher levels of MMP9, MMP2, LRP1,
and phosphorylated ERK (p-ERK) protein com-
pared to OC cells treated with siRNA-mediated
LRP1 knockdown (SI-LRP1-Exos). Both exosom-
al and secreted forms of LRP1 have been shown
to influence ovarian cancer cell motility, primar-
ily through activation of downstream signalling
cascades such as p-ERK and matrix metallopro-
teinases [MMP2/MMP9]. The secreted LRP1 and
exosomal LRPT1 had a comparable mechanism
influencing OC migration. Exosomes produced
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from tumour cells have been shown in accumu-
lating data to facilitate cancer spread potentially.
It was also demonstrated that the serum exo-
somes of OC patients encouraged the migration
of OC cells.

Recent studies (see Table 3) have explored
various strategies to inhibit LRP1, including
receptor-associated protein, monoclonal anti-
bodies, and siRNA-mediated knockdown. These
approaches primarily function by blocking ligand
binding, disrupting endocytic trafficking, or atten-
uating downstream signalling cascades such as
ERK/MAPK and PI3K/AKT pathways known to
regulate cell survival, migration, and chemoresis-
tance [3,56]. Inhibiting the proliferation of tumour
cells was observed in pancreatic cancer PANC-1
cells with the knockdown of LRPI. In pancreatic
cancer, LRP1 overexpression is linked to both cell
invasion and a poor prognosis. LDLR is upregu-
lated in tumour cells, and cholesterol levels rise
as a result of the lipoprotein metabolic pathway
in pancreatic cancer. High-grade gliomas, such
as glioblastoma multiforme, are distinguished
from low-grade astrocytomas by significantly



Table 3. Overview of in vitro and in vivo approaches targeting LRPT inhibition.

Author Placeand  Study type Sample Description of the study Finding
Nameand study year Size
reference
Wei Zhou  China, 2023 Experimental Case-5  Serum exosome proteomics analysis. Exosomal LRP1 levels were
etal.[3] studies Control-5  Comparison of exosomal LRPT levels  significantly higher in ovarian
between ovarian cancer patients and cancer patients compared to
healthy individuals. healthy individuals.
In-vitro and in-vivo migration assays to LRP1 influenced MMP2/MMP9
assess LRP1's role in MMP2/MMP9 production via ERK signaling,
regulation via ERK signaling. affecting cell migration
Mengying  China, 2023 Experimental  Cell line Bioinformatics analysis of LRP1 LRP1 knockdown in
Zhu et al. studies expression in Gl cancer. gastrointestinal cancer cells
[24] Western blot validation of LRPT reduced CD36 expression,
protein presence in HepG2, BxPC-3, inhibiting migration, invasion,
and HGC-27 cells. and proliferation.
Lentivirus-mediated ShRNA
knockdown of LRP1.
Functional assays to evaluate
migration, invasion, and proliferation.
Aline France,  Experimental 3D Cell FTC-133 thyroid cancer cell model. LRP1 suppression altered cell

Appert- 2017 studies line 3D collagen type | matrix experiments. morphology, inhibited FAK

-Collin Analysis of morphological changes,  activation, and increased RhoA
etal. [20] actin-cytoskeleton reorganization, and activity, leading to reduced

cell-matrix interactions. migration.
Assessment of FAK activation, RhoA
activity, and MLC-2 phosphorylation.

Océane France,  Experimental Cell line RNA interference to silence LRPT in LRPT suppression in TNBC
Campion 2021 studies MDA-MB-231 cells. models delayed tumor growth by
etal. [23] In-vivo tumor growth assessment 60%, disrupted vascular

using angiogenic assays and structures, and inhibited

orthotopic xenograft models. angiogenesis via plasminogen/

DCE-MRI, FMT, and IHC for vascular TGF signaling
structure and function analysis.
Proteomic analysis of LRPT-regulating
signaling pathways.
Cao France,  Experimental Cell line 3D collagen matrix experiments. LRP1-mediated DDR1

Cuong Le 2020 studies Analysis of LRP1-DDR1 molecular endocytosis enhanced colon
etal. [58] interactions at the plasma membrane. cancer cell proliferation, reduced

Endocytosis studies to assess DDR1
expression regulation.
Cell cycle progression and apoptosis
assays.

apoptosis, and regulated tumor
microenvironment interactions

Cluster of Differentiation 36 (CD36), Discoidin Domain Receptor 1 (DDR1), Dynamic contrast enhanced MRI (DCE-MRI), Extracellular Signal-
Regulated Kinase (ERK), Faecal Microbiota Transplantation (FMT), Focal Adhesion Kinase (FAK), Gastrointestinal Cancer (Gl cancer),
Immunohistochemistry (ICH), Low Density Lipoprotein Receptor-related Protein 1 (LRPT), Matrix Metalloproteinase (MMP), Myosin Light

Chain 2 (MLC-2), Ras homolog gene A (RhoA), Triple-Negative Breast Cancer (TNBC)

elevated levels of LRP1 protein and mRNA. Low
hepatocellular carcinoma metastatic potential is
associated with high LRPT expression.

In contrast to similar normal tissues, LRPT was
found at increased levels in cancer cells, such as
pancreatic, ovarian, renal, and breast malignan-
cies, among others [51,52]. The effect of LRPIT
inhibition is a marked decrease in the aggressive
characteristics of ovarian cancer cells, including
their capacity for unchecked proliferation, sur-
vival in harsh environments, and metastasis to

other bodily regions. This highlights the poten-
tial therapeutic benefits of targeting LRPT in the
treatment of ovarian cancer.

Challenges and future directions

Exploring how LRP1 contributes to ovarian cancer
remains challenging due to its complex involve-
ment in tumour initiation, progression, and ther-
apy response. Overcoming these obstacles is
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essential to elucidating its specific functions
in cancer biology fully. Scientists are attempt-
ing to determine if mutations in or levels of LRP1
expression can act as predictive or prognostic
indicators for ovarian cancer. Patient classifica-
tion and personalised treatment plans may ben-
efit from this. Another crucial avenue to pursue
is the investigation of LRPT targeting's thera-
peutic potential in ovarian cancer. This involves
creating antibodies, small-molecule inhibitors, or
other targeted treatments that can successfully
block LRPT-mediated pathways linked to tumour
growth and metastasis [53,54].

There are several obstacles to overcome
to comprehend the function of LRPT in ovar-
ian cancer, especially when considering tumour
genesis, development, and treatment resis-
tance. Their unintentional contribution to drug
resistance may compromise the effectiveness
of treatments targeting LRP1-related pathways.
Essential processes that inhibit LRPT expres-
sion and affect cancer cell survival include epi-
genetic changes, such as DNA methylation and
histone alterations, as well as noncoding RNA
activity. Additionally, microRNAs (miRNAs) mod-
ulate LRP1 levels, influencing response to thera-
py. Beyond genetic regulation, LRPT-expressing
ovarian cancer cells interact with extracellular
matrix components, immune cells, and stromal
cells, shaping tumour progression and resis-
tance pathways. Investigating these interac-
tions is crucial for predicting disease trajectory
and therapeutic response. Translating preclinical
findings into clinical trials is another challenge,
as assessing the safety and efficacy of LRPI-
targeted therapies requires extensive validation.
Furthermore, identifying LRP1 as a biomarker for
therapy prediction could enhance precision med-
icine approaches, improving patient outcomes.
Addressing these complexities will be essential
for advancing ovarian cancer research and treat-
ment strategies [55-57].

Conclusion

Although bioinformatics analyses have suggest-
ed that LRPT may serve as a prognostic indica-
tor in OC, direct clinical validation remains limit-
ed, and further studies are required to establish
its diagnostic significance. High LRPT expression

Journal of Medical Science 2025 September;94(3)

correlates with advanced disease stage, poor dif-
ferentiation, and worse clinical outcomes. LRP1
is being explored as a therapeutic target in ovar-
ian cancer. Strategies targeting LRP1 signalling
or its downstream effectors have shown encour-
aging outcomes in preclinical research, including
the reversal of chemotherapy resistance and the
prevention of tumour growth and metastasis. Pri-
or research indicates that LRP1 inhibited MMP2
and MMP9 expression via ERK signalling path-
ways. Enhancing the prognosis and survival of
individuals with OC is contingent upon the time-
ly identification of OC genesis. Although vaginal
ultrasonography and blood CA125 testing are
widely used for ovarian cancer diagnosis, their
low sensitivity and specificity limit early-stage
detection. Given these challenges, recent stud-
ies have explored alternative biomarkers, includ-
ing LRP1, which has been found at elevated levels
in ovarian cancer patients. This review highlights
the role of LRPT in modulating the p-ERK/MMP2/
MMP9 signalling axis, which facilitates ovarian
cancer cell motility and invasion. Based on cur-
rent evidence, we propose that LRP1 expression
holds potential as a diagnostic and prognostic
biomarker in ovarian cancer. However, its clini-
cal relevance remains to be fully elucidated, and
further validation through comprehensive in vitro
and in vivo studies is warranted.

Glossary

OC: Ovarian Cancer, LRP1: Low-density lipoprote-
in receptor-related protein-1, MMP: Matrix metal-
loproteinases, LDL-R: Low-density lipoprotein
receptor, ECM: Extracellular matrix, EMT: Epithe-
lial-to-mesenchymal transition, VEGF: Vascular
endothelial growth factor, shRNA: Short hairpin
RNA, PDGF: Platelet-derived growth factor, FAK:
Focal adhesion kinase.
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