Cancer Therapy & Oncology

International Journal
ISSN: 2473-554X

JuniI:U)er

o ) BLISHERS
- J key to the Researchers

Conceptual Paper

Cancer Ther Oncol Int ]
Volume 32 Issue 2 - June 2026

DOI: 10.19080/CTOI.2026.32.556333 Copyright © All rights are reserved by Paulraj S

Modulation of Cancer Cell Plasma Membrane
Dynamics as a Potential Strategy Against HERV-
Associated Cancer Progression

Paulraj S'*, Ramalingam K? and Arulvasu A3

!Executive Chairman, Advanced Centre for Conservation Education, CSPT, Guindy, India
2Director, Advanced Centre for Conservation Education, CSPT, Guindy, India

3Professor & Head, Department of Zoology, University of Madras, Guindy Campus, India
Submission: May 26, 2026; Published: June 19, 2026

Corresponding author: Paulraj S, Executive Chairman, Advanced Centre for Conservation Education, CSPT, Guindy, Chennai - 600022, India, E
mail: paulrajifs@gmail.com

Abstract

Human endogenous retroviruses (HERVs) constitute approximately 8% of the human genome. Their aberrant activation in cancer cells is strongly
implicated in oncogenesis and malignancy progression. Current therapeutic interventions primarily focus on targeting HERV envelope (env)
proteins through traditional immunotherapy. However, these methods have yielded suboptimal clinical outcomes. This study aims to evaluate
the role of altered plasma membrane dynamics in propagating HERV-mediated pathogenicity. It seeks to establish a novel conceptual framework
for inhibiting cancer progression by targeting the structural biophysics and biochemistry of the host cell membrane. We synthesized literature
on tumour cell membranes’ lipidomic alterations and viral protein spreading mechanics. We analysed how modified membrane fluidity and lipid
raft clustering in cancer cells facilitate the endogenous dissemination of oncogenic viral proteins. Building upon established membrane-targeted,
resistance-avoiding oncology therapies, we modelled how pharmacological reconfiguration of plasma membrane structure can disrupt HERV
envelope protein trafficking and subsequent cellular signalling. This conceptualised approach could offer a promising alternative paradigm for
targeted oncological interventions.
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Introduction
reports confirm its activation and is responsible for origin and

Human endogenous retroviruses (HERVs) originate from
ancestral exogenous retroviral infections, where the proviral
element became stably integrated into the host genome, now
comprising approximately 8% of the human genome, and was
subsequently vertically transmitted through germline cells to
progeny generations [1]. Although most HERVs sequences have
accumulated mutations rendering them incapable of replication
or retrotransposition, a significant portion retains the ability
to be transcribed, particularly under certain pathological or
epigenetically dysregulated conditions [2]. Many recent scientific

growth of numerous types of cancer [3].

Hence, during recent times the HERV Env genome protein
has received special attention among the researchers for its
significant clinical utility as diagnostic biomarkers and therapeutic
targets across major malignancies [4-6,2,7]. Although the major
therapeutic attempts to neutralize its effects on cancer growth
use immunotherapy, other alternative therapeutic measures such
as preventing its initial colonization onto the host cell membrane
have not been attempted. Since the Env genome protein of the
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HERV depends on the ideal cell membrane chemical architecture
for its initial endogenous colonization and subsequent safety that
are provided by the cancer host, it is presumed that reversing such
facilities could prevent the virus genome from initial colonization
attempt.

It is well established that the cancer cells alter or modify
their membrane chemical architecture as a part of their survival
mechanism and thus differ in many ways from the normal cells
in their plasma membrane chemistry [8]. Therefore, modulating
such modified architecture of the Cancer cell membrane by some
therapeutic means, not only prevents the Virus genome from
initial spreading and getting shelter, but also do not harm the
normal cells. Further, the difference in lipid composition between
the cellular membranes of healthy cells and tumour cells allows for

the development of novel therapies based on targeting membrane
lipids in cancer cells to increase sensitivity to chemotherapeutic
agents and consequently defeat multidrug resistance [8].

The study of Tan et al, [9], Kaynak et al [10], and Paulraj et al
[11] pave way for targeting such modified chemical architecture
of the cancer cells as one of the novel methods in cancer therapy.
The significant aspect of cancer therapy via membrane disruption
is that it will not lead to any resistance which normally happen in
conventional therapies [12]. Keeping advantage of this approach,
it is attempted here to inhibit HERV spreading and Downstream
Pathogenicity through structural reconfiguration of the Cancer
Cell Plasma Membrane using various therapeutic means. This
necessitates the background study of the chemical architectures
of HIRV genome as well as plasma membrane of cancer cells.
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Figure 1: Structure of HERVs. A. The complete provirol sequence of HERVs composed of protein- coding sequences (Gag. Pro. Pol and

env) surrounded by two long-terminal repeat (LTR) promotor sequences. B. Functional domains of HERV Env. The position of Surface the

(SU) and Transmembrane (TM) subunits as well as main functional and regulatory domains relevant for the protein’s physiological activities;

signal peptide (SP), receptor transmembrane motif (TM), intracytoplasmic tail (CYT). C. Simplified model of structural configuration of

HERV Env subunits and their position in the cellular membranes.

(Adopted from: Alkazar et al (2020) and Grandi & Tramontano (2018)).
\ J

Chemical Configuration of HERV Genome:

Alcazar et al. [13] and Grandi & Tramontano [14] have given
a detailed account of HERV genome configuration and figuratively
explained the general structure of HERV DNA sequences (Figure
1A, B and C). The complete proviral sequence of HERVs is
composed of four protein-coding sequences (Gag, Pro, Pol and
Env) surrounded by two long-terminal repeat (LTR) promoter
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sequences which can act as promoters to drive the transcription
of HERVs in cancer. The env gene encodes envelope proteins
including transmembrane (TM) and surface envelope (SU)
proteins responsible for fusion and receptor recognition. (Refer
Figures: 1A, B and C for detailed configuration of the entire
genome and how the HERV env genome parts inserted onto the
host cell membrane).
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Structure of the Altered Chemical Configuration of
Cancer Cell Plasma Membrane:

The physical properties of the bilayer cellular membrane
depend on the density and location of phospholipids and
cholesterols inside the bilayer membrane. The liquid ordered
phase (Lo) typically harbours high density packing of saturated
phospholipids and cholesterol has relatively rigid nature while
under liquid -disordered phase (Ld) due less density of both

saturated phospholipids and cholesterol and addition of more
unsaturated phospholipids, loose packing occurs resulting in
less rigid nature (Figure 2). These two stages, Lo and Ld decide
differential functional rolls of the cells [15]. Cell membrane
of normal cells remains in a Ld state, while the cancer cells are
generally in Lo state because of their above said lipids and
cholesterol composition. Here, membrane fluidity is influenced
by the presence of unsaturated lipid content [15].
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Figure 2: Structural configuration of normal and Cancer cells membranes. A. Fluid Liquid ordered state (Lo) and Fluid Liquid-disordered
state of Cancer and normal cell membranes respectively. (i). Cholesterols (Cho) and Saturated phospholipids (SP) are packed tightly;
(ii). Presence of more Unsaturated phospholipids (USP) makes the membrane fluid and loosely packed. B. Addition of Cholesterols: (i)
increase tight packing, (ii) increase depth, (iii) make membrane surface curved. C. Differential composition of Cholesterol, phospholipids,
PC (Phosphatidylcholine), PE (Phosphatidylethanolamine), PS (Phosphatidylserine), Pl (Phosphatidylinositol), and glycerol-based lipid SM
(Sphingomyelin) in normal cell membrane (i) and Cancer cell membrane (ii). PS and PE, mainly confined in the inner leaflet of the normal
cell membranes, are present in high concentrations in the outer leaflet of cancer cells. Cancer cells have also higher concentrations of
cholesterol and consequently an increase in membrane thickness and rigidity is seen. Changes in lipid composition of the outer membrane
of cancer cells are also correlated to a more acidic extracellular pH.
(Figure 2A: Adopted from Zabla & Hagen (41); 2 B. Adopted from Yang et al (48); 2 C. Adopted from Bernardes & Fialho, (69).)
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Influence of Modified Structural Changes in Cancer Cell
Membrane on the Successful Colonization of HERV Env:

It an established fact that the physic- chemical nature of the
cancer cell membrane differs from normal cell membrane in many
ways which make the cancer cell membrane behave differently
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from normal cells thereby the cancels could express pathological
characters including encouraging the HERV to colonize. In this
respect it is important to find out the various molecular level
structural modifications in the cancer cell membrane that enable
the easy access and dissemination of HERV. Modulating the
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cancer cell’s plasma membrane can prevent HERV env attachment
by physically altering the “docking sites” and the biochemical
environment the protein requires to anchor itself. Because HERV
Env proteins often use specific cell-surface receptors to mediate
membrane fusion or anchor themselves, changing the membrane’s
physical properties can disrupt this process.

Key Membrane Modulation Strategies

The key membrane modulation strategies include; a.
cholesterol density, b. phospholipid composition, c. Fatty Acids
composition and d. Transmembrane domine protein.

Cholesterol density

A growing body of evidence supports the idea that cholesterol-
rich regions serve as platforms for the entry of many enveloped
viruses [16]. Cancer cell membranes are often enriched with
cholesterol and lipid rafts, [17-19]. Cholesterol intercalates
between the saturated hydrocarbon chains of sphingolipids,
increasing the lateral order and thickness of the bilayer. This
creates a “liquid-ordered” (Lo) phase that is more rigid and less
fluid than the surrounding membrane (Figure 2). This provides a
stable physical base for viral proteins [20].

Here is how cholesterol’s unique properties facilitate
the fusion process

Membrane fusion is not a straight path; it requires the two
flat membranes to bend into a high-energy, hourglass-shaped
intermediate called a fusion stalk. The Shape Factor of the
cholesterol facilitates the membrane fusion process. Cholesterol
is a “cone-shaped” lipid (small headgroup, bulky ring structure).
When it clusters in the outer leaflet of the cancer cell membrane,
it naturally pushes the lipid heads apart and induces negative
curvature. Cholesterol’s curvature-promoting ability helps create
concave “pits” or micro-domains. The HERV TM subunits migrate
into these curved areas because they fit better there than on flat
surfaces. Without cholesterol, the membrane is too flat and the
energy required for the viral protein to bend it would be too high
(Figure 2).

Phospholipid composition

One of the characteristics of Cancer cell membranes is the
expression of more PE and PS phospholipids at the outer phase of
the outer membrane [9]. Such symmetry is another advantageous
feature for the easy entry of the HERV. Fusion-active tumors show
an intense concentration of Phosphatidylserine (PS) and PE at
these junctions (Figure 2). The “point of contact” is a chemical
battlefield where the energy required to bend the membrane
is determined by the specific shape and flexibility of the lipids
present. Because the HERV Env protein needs to create extreme
curves to fuse cells, it only succeeds if the local lipid composition
at that exact spot is “cooperative.”

Lipids are not all shaped like cylinders; their geometric
“packing parameter” dictates which way the membrane wants
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to bend. Lipids with small heads and bulky tails (like PE) act
like wedges (Figure 2). At the point of contact, they force the
membrane to curve inward toward the tails. This is essential for
forming the “fusion stalk” If these are dominant at the contact
point, they will physically resist the HERV protein’s attempt to
form a fusion stalk, effectively “jamming” the process. The point
of contact is also influenced by the “stickiness” of the lipid heads.
The contact point is rich in negatively charged lipids, PS [10].
So, they can “pull” the positively charged parts of the HERV Env
protein closer, increasing the force applied to the membrane and
forcing a deeper curve.

PS is detected through two fundamentally distinct modes of
interaction: direct molecular recognition by PS-binding proteins
(e.g., annexins and related PS-binding domains) and electrostatic/
biophysical recognition of PS-rich membrane surfaces as
negatively charged platforms [10,21]. In the latter mode, proteins
respond not to individual PS molecules but to collective membrane
properties—most notably charge density and curvature-which
can strongly shape binding and downstream activity [21]. For two
membranes to fuse, the water layer between them must be pushed
out. Lipids like PE are “dehydrating”—they don’t hold onto water
tightly. If the contact point is rich in PE, the membranes can get
closer together, allowing the curvature to become much tighter.

Fatty acids composition

It was found that the saturated fatty acid makes the model
membrane more rigid, while the presence of unsaturated fatty
acid increases its fluidity [22]. In the context of HERV-mediated
fusion in cancer cells, the ratio of Saturated Fatty Acids (SFAs)
to Unsaturated Fatty Acids (UFAs) dictates the “stiffness” and
“organization” of the membrane platforms where these viral
proteins operate. UFAs (like oleate or linoleate) have “kinks” in
their chemical chains that prevent tight packing, making the
membrane more fluid and disordered [23]. Cancer cells often
ramp up de novo lipogenesis (fatty acid synthesis), leading to a
high concentration of SFAs (like palmitate and stearate).

Saturated fatty acid chains are straight and pack together
tightly (Figure 2). This tight packing is what allows cholesterol to
wedge in and form the rigid, stable lipid rafts. Without a high SFA
content and with a presence of high UFA, lipid rafts would be too
“leaky” or fluid (Figure 2). The SFAs provide the structural “walls”
that keep HERV Env proteins and their receptors (like ASCT2)
trapped in the same small area, ensuring they find each other to
initiate fusion. Many viral envelope proteins, including those from
HERVs, undergo a process called palmitoylation, where a saturated
fatty acid (palmitate) is chemically attached to the protein [24].

This acts as a “zip code” that anchors the HERV protein
specifically into the SFA-rich lipid rafts. Thus, the structural
modifications with high density cholesterols and SFAs, and
with hyper expression of PS & PE at the outer phase of the cell
membrane facilitate perfect accommodation and subsequent
dissemination for the HERV env antigen. Targeting the cell
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membrane by reducing the cholesterol and SFA contents,
enhancing the USFA composition and by deactivating the actions
of PS & PE are the therapeutic strategies proposed for inhibiting
role of HERV in cancer growth and spreading.

Discussion

Under normal physiological conditions, HERVs remain
transcriptionally silent; however, as shown by multiple studies,
that aberrant level of HERV env genome protein has been linked
to numerous types of cancers [3]. It is established that this viral
protein acts as a critical molecular switch for promoting growth
factors like beta-catenin, ERK, Akt and Notch1 [25,26] and down
regulation of this prompted a decrease in cell proliferation and a
concomitant reduction of RAS, p-ERK, and p-AKT expression [27].
Antibodies against HERV-K-originated protein products have been
detected at high titres in the sea of patients with various tumours
[28]. Remarkably, a bioinformatic analysis of different datasets
revealed that increased expression of HERV in cancer patients
was linked to reduced survival [29,30]. Analyzing differential
HERV expression and its correlation with clinicopathological
patient characteristics could be valuable for identifying novel
biomarkers and exploring potential therapeutic targets [31].
Thus, Endogenous retroviruses (ERVs) are emerging as promising
therapeutic targets in cancer [2,14].

Immunotherapy is the main therapeutic measure as this virus
has immunosuppressive capacity which aid cancer to escape
immunosurveillance. In that regard, virus-like-vaccine (VLV)
technology, combining adenoviral vectors and virus-like-particles
(VLPs), can be ideal to target ERVs and elicit B-cell responses, as
well as CD8+ and CD4+ T-cells responses [7]. Costa et al [32] in
their latest review highlighted the latest research advancements
and potential treatment strategies including usage of antiviral
drugs to combat HERV-induced diseases.

However, no studies have been attempted to prevent this virus
from endogenous spreading in the cancer cells microenvironment
and to stop its cancer promoting action at initial stage itself.
As discussed in this paper, cancer cells have developed some
adaptive features in their membrane which facilitate the virus to
invade into the cells. If we can deactivate these adaptive features
from their functioning or existence, it could be possible to stop
the virus from their colonization. In this respect the membrane
biology of cancer cells has been explained in detail above. As much
as those adaptive features of the cancer cells are their specific
characteristics and not expressed by normal cells, targeting such
characters not only makes them modify their role but also will
not affect the normal cells. Such adaptive features are generally
considered as hyper expressions [11] and targeting such
characters like cholesterol with statins and anti-cancer drugs
synergistically helps to overcome anti-cancer drug resistance
[33].
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The following are the hyper expressed characters in the cell
membrane which facilitate the virus to invade the cancer cells: i.
accumulation of cholesterol, ii. Hyper expression of PE and PS at
the outer phase of the outer membrane and iii. Over accumulation
of SFA. Targeting these characters may be considered as a double-
edged weapon as, such target results in affecting some essential
molecular functions and affect the invasion of the virus into the
cancer cells. For example, overexpressed cholesterol in cancer
cells serves as a critical “building block” for rapid proliferation
and a master regulator of oncogenic signalling pathways [34-
36]. High levels of Saturated Fatty Acids (SFAs) primarily support
the rapid demands of tumour growth and survival by acting
as building blocks for new membranes, energy sources, and
signalling molecules [37-39].

And high expression of phosphatidylethanolamine (PE) and
phosphatidylserine (PS) on the outer cell membrane—aloss of the
normal lipid asymmetry found in healthy cells—primarily serves
as amechanism for immune evasion, angiogenesis, and metastatic
progression [9,10,40]. Thus, structural reconfigurations of the said
cell membrane components result in multiple anti-cancer effects
including inhibition of pro-cancer effects of HERV. Given that
fundamental differences exist between the cellular membranes of
healthy cells and tumour cells, novel therapies based on targeting
membrane lipids in cancer cells is a promising approach that
deserves attention in the field of anticancer drug development [9].

Targeting membrane lipids of cancer cells

The selective targeting of membrane lipids represents
a promising therapeutic strategy in oncology [41].
et al. [9] mechanisms for targeting
phosphatidylethanolamine (PE), a phospholipid central to diverse
pathophysiological processes [42]. The development of PE-specific
probes derived from duramycin and cinnamycin has facilitated
recent breakthroughs in understanding PE’s biological functions
in vivo. Research indicates that PE-binding cinnamycin induces
significant membrane reorganization, ultimately triggering cell
death [43].

Tan
detailed various

Similarly, recent studies suggest that the upregulation
of surface phosphatidylserine (PS) exposure-induced by
chemotherapy, radiation, or external electric fields-serves as a
novel approach to sensitize malignant cells to PS-targeting agents
[10]. Cancer cells exhibiting elevated surface PS demonstrate
increased sensitivity to specialized treatments, such as SapC-
DOPS (saposin C embedded in dioleoyl phosphatidylserine
nanovesicles) [44-46]. Several clinical trials are currently
evaluating the efficacy of SapC-DOPS and bavituximab to improve
patient outcomes [10].

In a comprehensive review, Yoo and Kim [40] highlighted
emerging PS-targeting platforms,includingmonoclonalantibodies,
engineered PS-binding proteins, immunomodulatory adjuvants,
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and cellular therapies. Furthermore, PS-targeted nanoparticles
that leverage electrostatic recognition of PS-rich membranes
have been developed to enable selective tumour accumulation
and the precise delivery of therapeutic payloads [47]. Given that
both PE and PS are characteristically overexpressed on the outer
leaflet of cancer cell membranes, it is hypothesized that targeting
these lipids may not only induce direct cytotoxicity but also
inhibit the invasion of Human Endogenous Retroviruses as these
phospholipids help and facilitate successful invasion and spread
of HERV env as already discussed above.

Targeting membrane cholesterol

Targeting membrane cholesterol represents a strategic
therapeutic approach in oncology, as rapidly dividing cancer
cells exhibit an increased demand for cholesterol to support
membrane synthesis. Moreover, can organize
membrane fusion proteins in spatial arrangements that support
the ensuing fusion process of viruses [48]. Clinical and preclinical
data suggest that this requirement can be managed by reducing
low-density lipoprotein cholesterol (LDL-C) [49,50]. Depleting
cellular cholesterol levels significantly diminishes cholesterol
content within membrane lipid rafts, thereby altering membrane
fluidity and integrity. Modulation of membrane fluidity to revert
MDR resistance and increase sensitivity to chemotherapeutics is

cholesterol

the most promising strategy regarding lipid modulation [41].

Statins remain the primary pharmacological intervention
for lipid reduction, with global usage estimated at 145.8 million
individuals as of 2018 [51]. Recent evidence underscores the
multifaceted role of statins in cancer; for instance, Simvastatin
has been shown to reduce cellular cholesterol and disrupt
lipid raft architecture [52,53,33]. Beyond pharmacotherapy,
dietary interventions have demonstrated significant efficacy in
cholesterol management [54]. Schoeneck et al. [55] provided an
extensive classification of food supplements based on their lipid-
lowering potential, while Jenkins et al. [56] showed that a “dietary
portfolio”—comprising plant sterols, viscous fibers, soy protein,
and nuts—can reduce LDL-C by approximately 30%, a result
comparable to low-dose statin therapy.

Furthermore, Jacobo-Velazquez [57] highlighted the additive
and synergistic potential of combining functional foods with
statins, introducing a cholesterol-lowering capacity index to
evaluate these Collectively, these therapeutic
strategies limit cholesterol bioavailability for malignant cells,
consequently modifying lipid raft dynamics and compromising
membrane stability. Such interventions not only inhibit the role
of cholesterol in tumorigenesis and progression [58]. but may
also reduce the susceptibility of cancer cells to HERV endogenous
spreading.

interactions.

Modifying SFA and USFA Concentration in the Cell
Membrane:

It has been already discussed that the cancer cells prefer more
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concentration of SF in the cell membrane and less amount of USF
as, such condition enhance the rigidity of the cell membrane which
in turn facilitates the colonization of the HERV and provide the
resistance to anticancer drugs. By altering this configuration by
reducing the SFA and increasing the USFA in the cell membrane,
it is hypothesised that the invasion of HERV could be curtailed.
Mammalian cells can endogenously produce most fatty acids;
however, they lack the desaturase enzymes necessary to produce
n-6 or n-3 fatty acids de novo [59]. Therefore, these lipids must
be obtained via the diet and are considered essential. These fatty
acids absorbed and incorporated in cells from dietary sources. At
the same time, cancer cells are capable of de novo synthesis of
SFA using Fatty Acid Synthase (FASN) and incorporate in the cell
membrane apart from using it for other malignancies [60].

Researchers are investigating host-targeting antivirals (HTAs)
that block Fatty Acid Synthase (FASN) to “starve” viruses of
the lipids they need to replicate. Fhu & Ali [60] have discussed
several pivotal roles of FASN in lipid metabolism and considered
it as an attractive target in the clinic with several new inhibitors
currently being tested. The role of PUFA as antiviral agent has
been demonstrated by scientists. The PUFAs being lipophilic
molecules, they could interfere with the viral envelope itself,
changing its dynamics and inactivate viruses by disrupting
their envelopes [61]. Mechanistic experiments showed that EPA
disrupted the membrane integrity of viral particles, leading to the
release of viral RNA, together with the interruption of ZIKV from
binding, adsorption and entry, and ultimately the inhibition of
viral proliferation. Furthermore, EPA exerted antiviral effects in a
dose-dependent manner [62].

Thus, itis presumed that enrichment of cancer cell membranes
with omega 3 PUFA and depriving SFA may have profound effect
in curtailing the endogenous spread of HERV evn. Palmitoylation
is a process where a 16-carbon saturated fatty acid, palmitate, is
chemically attached to a protein. Palmitoylation adds a “greasy
tail” to viral proteins, making them highly lipophilic. For a virus,
this process is a critical “host-jacking” manoeuvre [63]. Because
viruses have tiny genomes, they rely on the host cell’s enzymes
(DHHC-palmitoyltransferases) to tag viral proteins with palmitate.
By anchoring these proteins to the membrane, the virus ensures
all the “parts” (envelope proteins, spikes, etc.) are in the same
physical location so they can bundle together and bud off as a new
virus particle.

The palmitate tail helps brace the spike protein against the
viral envelope. Without this anchor, the spike might not have the
mechanical stability required to “harpoon” and fuse with a new
host cell [64]. Thus, Palmitoylation is an essential process for the
virus to survive and propagate. By stopping this process, one could
prevent the survival of the virus. De-palmitoylation is a chemical
process used by researchers using Palmitoyl-Protein Thioesterase
Inhibitor (PPTI) enzyme which removes palmitate from the
host defence protein. Ahmed et al. [65] have found out that
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palmitoyltransferase inhibitors like two bis-piperazine backbone-
based DHHC9 inhibit SARS-CoV-2 spike protein palmitoylation
and the resulting progeny virion particles released are defective
in fusion and infection.

Moreover, palmitates are reported to poses pro-cancer effects
such as a palm oil diet, or palmitic acid (PA) treatment, induces a
prometastatic memory in human oral squamous cell carcinoma
and melanoma cells [66]. FASN is the primary enzyme responsible
for the de novo synthesis of palmitate. FASN inhibition presents
a promising therapeutic strategy for treating a variety of cancers
[67]. It is pertinent to point out here is that next-generation FASN
inhibitors, including TVB-3166 and TVB-2640 (Denifanstat),
have shown tremendous antitumor potential in preclinical breast
and CRC models, enabling patients to actually benefit from FASN
inhibition [68].

Therefore, targeting palmitate using FASN inhibitors has
double anticancer effects - one by the way of targeting viral
protein invasion and another by directly affecting pro-cancer
pathways. Apart from using FASN inhibitors and Palmitoyl-
Protein Thioesterase Inhibitor (PPTI) enzyme, naturalistically,
reducing saturated fats (like palmitic acid) while boosting
Polyunsaturated Fatty Acids (PUFAs) would act as additional anti-
cancer measures. Different classes of drugs are arising with the
purpose of modulating the biochemical and biophysical features
of cancer cells acting directly at the membrane and interacting
with lipids and membrane-resident proteins or at the enzymes
responsible for sensing and synthesis of membrane lipids [69].

Conclusion

Evidence suggests that Human Endogenous Retrovirus (HERV)
envelope proteins serve as significant pro-oncogenic drivers,
contributing to tumour progression and metastatic spread across
diverse tissues. As such, HERVs represent promising targets for
innovative anti-cancer strategies, including targeted inhibitors and
immunotherapeutic interventions [14]. Crucially, because HERV
activity and invasive capacity are contingent upon the specific
structural configuration of the cancer cell plasma membrane,
the pharmacological modulation of membrane lipids may offer
a compelling therapeutic avenue. By reducing cholesterol and
saturated fatty acid (SFA) levels and targeting the hyperexpression
of phosphatidylserine (PS) and phosphatidylcholine (PC), it may
be possible to disrupt the permissive environment required for
virion-mediated invasion.

This structural reconfiguration triggers pleiotropic effects,
notably the disassembly of lipid rafts and the displacement of
oncogenic receptors. These alterations collectively enhance
apoptotic signalling and diminish chemoresistance [8]. The
modulation and modification of membrane components will be
also used as an adjuvant in cancer therapy [41]. Consequently,
it is hypothesized that therapeutic approaches that integrate
HERV inhibition with membrane remodeling provide a dual-
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action benefit: suppressing viral-driven progression while

simultaneously restoring cancer cell sensitivity to conventional
therapies. This study paves the way for experimental work to
provide direct evidence strengthening the concept.
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