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Abstract: The incidence of cancer in the world is growing exponentially. Therefore, the search for
targeted cancer therapy methods is the most urgent and actively developing the biomedicine field. This
work is devoted to studying RHAMM-target peptides' effect on the proliferation and viability of ovarian
cancer, prostate cancer, breast carcinoma, and adenocarcinoma of the breast duct cells. Cell proliferation
was examined by a BrdU-based proliferation assay. Cell viability was assayed by the fluorescence
method. It has been established that RHAMM-target peptides at a concentration of 2x10” M inhibited
on ~ 55 % proliferation of MDA-MB-231 cells, on ~ 85 % proliferation of PC3m-LN4, and ~ 50 %
proliferation of SKOV3 cells for 24 h. The results showed that the peptides inhibited the viability of
ovarian cancer cells. In particular, peptide EEDFGEEAEEEA inhibited ovarian cancer cells' viability
by 54%, peptide VEGEGEEGEEY by 63%, and peptide FTEAESNMNDLYV by 57%. RHAMM-target
peptides did not affect fibroblasts (non-tumor cells) and fibroblasts RHAMM®"). This work showed that
RHAMM-target peptides at low concentrations of inhibited cancer cells' proliferation and viability. This
effect was RHAMM mediated. RHAMM-target peptides are promising candidates for anti-cancer
drugs.
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1. Introduction

Cancer is the second most fatal disease in the world after cardiovascular disease.
Malignant neoplasms are still a severe problem to the scientific and medical community.
Cancer is not a separate disease but a group of diseases characterized by abnormal cells'
unregulated growth. The driving force behind this uncontrolled growth is a series of mutations
that cause aberrant expression of gene products required to regulate cell proliferation, survival,
and growth. Consequently, cancer arises from defects in the most basic biological functions of
cells: the ability to respond to growth signals, activate cell death programs to eliminate
unnecessary, excess, or damaged cells, and the formation of new blood vessels and the ability
to penetrate tissues. Currently, prostate cancer is one of the most common malignant neoplasms
in men. The incidence of prostate cancer ranks 7th-8th place (about 6%) [1]. A feature of
prostate cancer in countries is the late diagnosis when the tumor is diagnosed at stage I11-1V
[2]. Breast cancer is the most common form of cancer among women globally, with an
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incidence rate of 99.4 per 100,000 women aged 13 to 90 years [2]. Ovarian cancer is considered
one of the most aggressive types of malignant tumors in women. According to statistics, more
than 225 thousand new ovarian carcinoma cases are registered every year globally, of which
about 140 thousand ends in death [3]. Despite the progress achieved in the diagnosis of ovarian
carcinoma, about 75% of it is detected at the late stages. Therefore, the relevance of the
development of targeted anti-cancer drugs is determined by the high incidence of oncological
diseases worldwide, the low survival rate of cancer patients, and the expensive cancer
treatment.

The challenge facing clinicians and researchers seeking effective therapeutic
approaches for cancer treatment is to eliminate cancer cells while maintaining normal, healthy
tissue. In a new era of personalized/precision medicine, the therapeutic treatment aims to use
tumor- and patient-specific genetic and molecular characteristics to select specific targeted
therapy for each patient [4-6]. The antitumor efficacy of a drug or compound is limited by its
membrane permeability, targeted delivery, and tumor localization. The ability to target cancer
tissues and concentrate on the desired therapeutic agent in these tissues can be achieved using
tumor-specific markers, especially those found on the tumor or in the tumor vasculature. The
identification and characterization of tumor markers is the foundation of the knowledge-based
on which tumor-targeting peptides (TTP), also known as homing peptides, are developed.
Tumor-targeted peptides can bind directly to a tumor marker (receptors) and, as a consequence,
internalize the drug (cargo) into the cell. One of the first CPPs to be discovered was the TAT
peptide, obtained from the human immunodeficiency virus [7, 8]. Tumor-targeted peptides
hold great promise because their main mechanism of action targets a specific molecular target
of tumor cells, which leads to their death. Therefore, the identification of such peptides, the
study of the molecular mechanisms of their interaction with receptors in tumor cells is very
urgent.

The RHAMM/HMMR oncoreceptor (hyaluronan-mediated motility receptor) is such a
tumor marker for diagnosing and treating cancer [9]. RHAMM/HMMR is a multifunctional
protein that can reside inside and on the cell surface [10, 11]. Intracellular RHAMM is a nuclear
protein that binds to mitotic spindle tubulin as well as motor proteins such as dynein [12, 13].
RHAMM plays a key role in the formation of the mitotic spindle, as well as in the regulation
of correct chromosomal segregation and genomic stability [14, 15]. It has been established that
overexpression of RHAMM, as well as its absence, leads to deformation of the mitotic spindle
[16]. These effects of RHAMM are a consequence of its docking with MEK1/ERK1,2 since
damaged mitotic spindles resulting from loss of RHAMM expression can be restored by MEK1
activity [17].

Hyaluronic acid (HA) is a physiological ligand and signaling molecule of the RHAMM
receptor [18, 19]. HA plays an important role in the progression and prognosis of cancer
through RHAMM-mediated signaling pathways. Hyaluronic acid is an unsulfonated poly-(2-
acetamido-2-deoxy-D-gluco)-D-glucuronoglycan composed of repeating residues of D-
glucuronic acid and D-N-acetylglucosamine. Increased levels of HA and RHAMM are
observed in various types of tumors, including carcinomas of breast, prostate, lung, bladder,
and ovarian cancer [20-23]. It has been demonstrated that HA specifically binds with high
affinity to the RHAMM of intact cells [24, 25]. Later, it was found that RHAMM and HA play
an important role in the processes of proliferation, migration, invasion, angiogenesis of tumor
cells, inflammation, wound healing, as well as in the development and progression of malignant
neoplasms [26-31]. RHAMM is also involved in regulating the cell cycle since its expression
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increases in the G2/M phase of the cell cycle [32, 33]. As predicted, due to the ability of
RHAMM to control gene expression of the cell cycle, RHAMM also affects cell proliferation,
and blocking surface RHAMM or RHAMM in the mitotic spindle leads to blocking the G2/M
phase of the cell cycle [34, 35].

It was shown on model tumor systems that the RHAMM receptor contains a binding
site for HA, tubulin, and special regions necessary to manifest its oncogenic properties [36,
37].

Thus, the development of novel potent inhibitors designed to compete with HA and
block the RHAMM-receptor and its downstream signaling pathway is urgently needed.
RHAMM-target peptides that specifically interact with the RHAMM receptor have been
identified and characterized earlier [38, 39]. It was shown that RHAMM-target peptides
compete for the binding site with HA, selectively bind with recombinant RHAMM, and easily
penetrate cancer cells [39]. However, RHAMM-target peptides' effect on the proliferation of
tumor cells in the breast, prostate, and ovarian cancers has not been investigated. This work is
devoted to studying the effect of RHAMM target peptides on tumor cells' proliferation and cell
viability.

2. Materials and Methods
2.1. Materials.

DMEM (Dulbecco’s modified Eagle’s medium) and FBS (fetal bovine serum) were
purchased from  Multicell (Canada), HEPES (2-[4-(2-hydroxyethyl)piperazin-1-
yl]ethanesulfonic acid) was purchased from Sigma (USA), trypsin was purchased from Gibco
BRL (USA), Triton X-100 was purchased from Bioshop (Canada), plastic tissue culture dishes
were purchased from BD Falcon (USA), the cell proliferation ELISA, BrdU (colorimetric) kit
was purchased from Roche Diagnostic (Laval, Quebec, Canada), AlamarBlue reagent was
purchased from Invitrogen (USA).

2.2. Cell lines and cell culture.

The following cancer cells were used in work: human breast carcinoma cell line (MDA-MB-
231), prostate cancer cell line (PC3m-LN4), ovarian cancer cell line (SKVO3), epithelial-like
cell line derived from invasive adenocarcinoma of the human breast duct (MCF-7). Also, MEF
(mouse embryonal fibroblasts) were used in this work. All cell lines were obtained from the
American Type Culture Collection (Manassas, Virginia, Merck, USA). All these tumor cells,
except MCF-7, are characterized by increased expression of RHAMM (Oncomine Research,
https://www.oncomine.org/resource/login.html ). MEF-RHAMM®) cells were obtained
according to the protocol described in the article [40]. The origin of all the indicated cell lines:
human, mouse. Cells cultured in DMEM growth media supplemented with 10% (v/v) FBS and
10 mM HEPES at pH 7.2. All cultures were incubated in a humidified atmosphere of 5% CO:2
at 37°C.

2.3. Peptide synthesis.

RHAMM-target peptides (EEDFGEEAEEEA, VEGEGEEGEEY,
FTEAESNMNDLYV) were obtained as previously described [38, 39].
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2.4. Cell proliferation ELISA BrdU (colorimetric) assay.

Prostate cancer cell line (PC3M-LN4), tumor cells of ovarian cancer (SKOV3), and
human breast cancer cells (MDA-MB-231), adenocarcinoma of the human breast duct (MCF-
7) were cultured in flat-bottomed 96-well plates (tissue culture grade) at density 1, 000
cells/well and allowed cells to adhere and grow for 24 hrs in an incubator at 37°C, 5 % CO:2
and 95 % humidity, before proceeding with the assay. Then RHAMM-target peptides 10
Mkr/mi (2x107'M) were added to cells and incubated for 24 hrs at 37°C or left untreated as the
control. The cell proliferation ELISA (Enzyme-linked immunosorbent assay), BrdU
(colorimetric) kit (Roche Diagnostic, Laval, Canada) has been used for the quantification of
cell proliferation. Subsequently, BrdU (5-bromo-2’-deoxyuridine, 100 uM) was added to the
cells (10 pl/well), and the cells were re-incubated for 24 hrs. Then the culture medium was
removed, and cells were fixed. DNA was denatured by adding FixDenat solution (90 % ethanol,
incubated 5 min, following aspiration of ethanol and adding 2M HCI/0.5 % Triton X-100, 30
min incubation). The FixDenat solution was removed thoroughly by flicking off and tapping.
Anti-BrdU antibody-working solution (100 ul/well) was added and incubated for 90 min at
25°C. Antibody conjugate was removed by flicking off, and wells were rinsed three times with
300 pl/well washing solution (1x PBS). The washing solution was then removed by tapping
and adding 100 pl/well TMB (3, 3', 5, 5'-tetramethylbenzidine substrate solution). The reaction
was incubated at 25°C for 15 min. The reaction product was quantified by measuring
absorbance in a microplate ELISA reader at 450 nm (reference wavelength: 690 nm).

2.5.Cell viability assay.

To analyze RHAMM-target peptides' effect on cells' viability, we used a fluorescent
Alamar Blue®Cell Viability Assay (ThermoFisher Scientific, USA), the active ingredient of
which is resazurin. This non-toxic, cell-permeable dye has a “blue” color and weak
fluorescence. This method measures the activity of mitochondrial NADH dehydrogenases,
which break down NADH into NAD and H*, and the resulting proton reduces the "blue",
weakly fluorescent resazurin to resofurin. Reduced resofurin is pink in color and highly
fluorescent [41].

Ovarian cancer cell line (SKVVO3), adenocarcinoma of the human breast duct (MCF-
7), mouse embryonal fibroblasts (MEF), and MEF-RHAMM®") cells were cultured in a 96-
well plate (tissue culture grade) at a density of 1,000 cells/well and allowed cells to adhere and
grow for 24 hrs in an incubator at 37°C, 5 % CO2 and 95 % humidity, before proceeding with
the assay. Then RHAMM-target peptides 10 mxr/mn (2x107'M) were added to cells and

incubated for 48 hrs at 37°C or left untreated as the control. Then 1/10th volume of Alamar

Blue reagent (resazurin) was added directly to cells in culture medium and measured
fluorescence in 48 hrs. Fluorescence intensity was measured at 570/590 nm, using a
fluorescence microplate reader.

2.6. Statistical analysis.

Prism 4 software (GraphPad Software, Inc.) was used to perform tests for statistical
significance. All experiments were performed in triplicate and repeated three times. For
statistical comparison, one-way analysis of variance (ANOVA) was used with *P<0.05
considered significant.
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3. Results and Discussion
3.1. RHAMM-target peptides inhibited cell proliferation of cancer cells.

We measured the effect of RHAMM-target peptides on the proliferation of various
cancer cells in which RHAMM expression levels vary from high (PC3m-LN4, MDA-MB-231,
SKVO3 cell lines) to low (MCF-7 cell line) [42, 43]. To clarify whether RHAMM-target
peptides can inhibit the growth of breast cancer cells, we treated MDA-MB-231 cells with
RHAMM-target peptides at a low concentration of 10 mxr/mn (2x107'M) for 24 hrs. Then cell
proliferation was examined by an ELISA BrdU-based proliferation assay described in
“Materials and methods”. Results showed that RHAMM-target peptides inhibited the
proliferation of MDA-MB-231 cells (Figure 1).

3
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cells (control) 1 2 3

Figure 1. Effect of RHAMM-target peptides on the proliferation of MDA-MB-231 cells: cells (without
peptides, control), 1-cells treated with peptide EEDFGEEAEEEA, 2- cells treated with peptide
VEGEGEEGEEY, 3-cells treated with peptide FTEAESNMNDLYV.
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Figure 2. Effect of RHAMM-target peptides on the proliferation of MCF-7 cells: cells (without peptides,
control), 1-cells treated with peptide EEDFGEEAEEEA, 2- cells treated with peptide VEGEGEEGEEY, 3-cells
treated with peptide FTEAESNMNDLYV.

All three peptides demonstrated the inhibition of proliferation of MDA-MB-231 cells
up to 55 %. At the same time, treatment of MCF-7 cells, characterized by low expression of
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RHAMM receptor, showed that the RHAMM-target peptides had practically no effect on the
proliferation of these cells (Figure 2).

Thus, we have shown that RHAMM-target peptides act selectively on cancer cells,
inhibit cell proliferation with a high receptor content, and do not affect cells with a low receptor
content. This indicates that the action of the peptides is RHAMM mediated. In addition,
functional analysis with RHAMM target peptides showed that these peptides restrict the
proliferation of MDA-MB-231 cells at low peptide concentration (2x107'M).

Then we measured RHAMM-target peptides' effect on the proliferation of the ovarian
cancer cell line (SKVVO3), characterized by overexpression of the RHAMM receptor [44]. The
results showed that incubation of cells SKVO3 with peptides for 24 hours of inhibited cell
proliferation by ~ 50% (Figure 3).

3
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cells (control) 1 2 3

Figure 3. Effect of RHAMM-target peptides on the proliferation of SKVO3 cells: cells (without peptides,
control), 1-cells treated with peptide EEDFGEEAEEEA, 2- cells treated with peptide VEGEGEEGEEY, 3-cells
treated with peptide FTEAESNMNDLYV.

We also investigated the effect of the RHAMM-target peptide on the proliferation of
prostate cancer cells (PC3m-LN4), which are also characterized by increased expression of
RHAMM receptor [45, 46]. The study results showed that the peptides (at concentration 2x10
™) significantly inhibited prostate cell proliferation by up to 85% (Figure 4).

optical density at 450 nm, rel.units

¢ cells (contral) 1 2 3
Figure 4. Effect of RHAMM-target peptides on the proliferation of PC3m-LN4 cells: cells (without peptides,
control), 1-cells treated with peptide EEDFGEEAEEEA, 2- cells treated with peptide VEGEGEEGEEY, 3-cells

treated with peptide FTEAESNMNDLYV.
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Thus, the peptides suppressed prostate cells' proliferation, most strongly in comparison
with other cell lines. This is probably due to the physiological, metabolic characteristics of
prostate cells and the highest expression of the RHAMM receptor in these cells.

It should be emphasized that the proliferation of cancer cells was significantly
suppressed by low concentrations of RHAMM-target peptides, which indicates that RHAMM-
target peptides are promising candidates for anti-cancer drugs.

3.2. RHAMM-target peptides inhibit the viability of cancer cells.

Because the RHAMM-target peptides inhibited cancer cells' proliferation, we would like to
examine the effect of these peptides on the viability of cancer cells. For this, we measured the effect of
RHAMM-target peptides on the viability of ovarian cancer (SKVVO3) and adenocarcinoma of the human
breast duct (MCF-7) cells. RHAMM-target peptides (2x107M) were incubated with cells for 48 hours.
Cell viability was assayed using resazurin (AlamarBlue reagent) as described in Research Methods. The
results showed that the peptides inhibited the viability of ovarian cancer cells (Figure 5).
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—o—cells(control}
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—8-peptide#]

peptide#2

100000 - —»—peptide#3

80000 -

60000 -

Fluorescence intensity, rel.units

40000 -

20000 -

03 3 12 24 48

Time, hours

Figure 5. Effect of RHAMM-target peptides on cell viability ovarian cancer cells (SKVVO3): cells (without
peptides, control), 1-cells treated with peptide EEDFGEEAEEEA, 2- cells treated with peptide
VEGEGEEGEEY, 3-cells treated with peptide FTEAESNMNDLYV. The values obtained after peptide treatment
are statistically significant relative to the control, *P <0.05.

At the same time, the treatment of MCF-7 cells with peptides showed that they
insignificantly affected cell viability. Besides, we showed that peptides also did not affect the
viability of fibroblasts and RHAMM-knockout cells (Table 1).

This indicates the selective action of the RHAMM-target peptides on certain tumor cell
lines characterized by a high level of RHAMM expression. This is consistent with previously
published data that RHAMM is important for peptide action [47].

Thus, our results showed that RHAMM-target peptides inhibit cancer cells’
proliferation and viability, characterized by a high level of RHAMM expression. This indicates
that the peptides’ action is RHAMM-mediated and is probably due to blocking the receptor and
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affecting its signaling pathways. These data suggest that RHAMM-target peptides can be used
as drugs for targeted therapy of cancer.

Table 1. Effect of RHAMM-target peptides on cell viability MCF-7, MEF, and MEF- RHAMM") cells. The
values obtained after peptide treatment are statistically significant relative to the control, *P <0.05.

# Cell type Cell viability (fluorescence intensity at 590 nm, rel. units)
1 MCF-7 16243
2 MCF-7+peptide EEDFGEEAEEEA 13332
3 MCF-7+peptide VEGEGEEGEEY 14536
4 MCF-7+peptide FTEAESNMNDLV 15128
5 MEF 14625
6 MEF +peptide EEDFGEEAEEEA 13981
7 MEF+peptide VEGEGEEGEEY 13256
8 MEF+peptide FTEAESNMNDLV 13016
9 MEF-RHAMM") 14869
10 MEF-RHAMM®" + peptide EEDFGEEAEEEA 13987
11 MEF- RHAMM®") + peptide VEGEGEEGEEY 13568
12 MEF-RHAMM(") + peptide FTEAESNMNDLV 13201

Currently, chemotherapy is used as the first step treatment for cancer therapy. However,
platinum-based chemotherapy causes severe toxicity to cancer cells. It destroys healthy cells
with a rapid replication rate due to its ability to disrupt DNA repair and produce side effects
[48, 49]. The need for novel anti-cancer drugs with higher specificity and selective targeting of
malignant tissues is increasingly urgent.

RHAMM is the ideal molecular target for anti-cancer therapeutic agents because it is
hyper expressed in tumor tissues, such as breast, prostate, ovarian cancer, leukemia, colon
cancer, and endometrial carcinoma as multiple myeloma [16, 50-56]. RHAMM mRNA and
protein expression are downregulated by p53, a central regulator of the cell cycle, tumor
suppressor, and major mediator of apoptosis in response to stress signals [17, 32-34, 57, 58].
Intracellularly RHAMM interacts with the tumor suppressor BRCAL at the mitotic spindle
regulating spindle integrity and stability [16, 35, 36]. Based on this, blocking RHAMM with
selective drugs (peptides) will inhibit its function and probably, mimic the action of p53, which
inhibit tumor spread and growth. Additionally, probably, posttranscriptional regulation and
protein stability are also important in the regulation of RHAMM function.

Previously, we demonstrated that HA-mimetic peptides interact with the HA binding
domain of RHAMM with high selectivity and specificity [39]. These HA-mimetics peptides
have an analogous distribution of negative charges, such as seen in HA. They interact with cell
surface RHAMM and easily penetrate inside of cancer cells. We demonstrated that these
RHAMM-target peptides were stable in serum. They blocked RHAMM/HA interactions in
various in vitro assays. These RHAMM-target peptides probably bind to MAPs and motor
proteins because their molecules were possessing a similar degree of negative charges, such as
seen in HA. Our previous study showed that these RHAMM-target peptides induced apoptosis
and inhibited cell viability of breast and prostate cancer cells [39, 59]. These results indicated
that these RHAMM-target peptides might be used as therapeutic agents for treating cancers.
RHAMM and HA hyper-expression or accumulation are linked to poor outcome [60-67].
However, the effect of RHAMM-target peptides on cell proliferation MDA-MB-231, PC3m-
LN4, SKVO3, MCF-7, and on cell viability MCF-7, SKVO3, MEF, MEF-RHAMM®™) cells
has not been studied. Therefore, this work was devoted to these studies. It is known that cancer
cells have differences in transcriptional activity, signal transduction, and metabolism, so they
respond differently to drugs.
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In the present work, we examined RHAMM-target peptides' effect on cancer cells,
using different cell lines: MDA-MB-231, PC3m-LN4, SKVO3, and MCF-7. Analysis of the
data in Oncomine (www.oncomine.org) showed that all cells, except MCF-7, have an
RHAMM overexpression profile [68, 69]. However, since these cancer cell lines have different
metabolism and RHAMM expression levels, we expected to demonstrate the different
responses to RHAMM-target peptides treatment. It is known that breast tumor MDA-MB-231
cells are epithelial, adenocarcinoma cells with highly metastatic characteristics, higher
RHAMM, CXCR4 expression, constitutively active PI-3K/AKT pathway, higher SDF-1a
expression, and higher cell motility and migration [70-73]. Breast cancer MDA-MB-231 cells
preferentially metastasize to the lymph node, bone marrow, lung, and liver [74, 75]. In contrast,
the MCF-7 cells are luminal cell lines retained several characteristics mammary epithelium,
including the ability to process estradiol via cytoplasmic estrogen receptors and the capability
of forming domes. They show a lower RHAMM expression level [76-78]. It was demonstrated
that tumor necrosis factor-alpha (TNF alpha) inhibits MCF-7 breast cancer cells' growth, and
treatment with anti-estrogens can modulate the secretion of insulin-like growth factor-binding
proteins [79-81].

It is known that an ovarian cancer cell line (SKOV3) was derived from the ascites of a
female with an ovarian serous cystadenocarcinoma [82]. Ovarian cancer cells are hormone-
sensitive. They express hormone receptors, the progesterone receptor, and the estrogen
receptor, which correlate with cancer patients' survival [83]. It has been shown that
overexpression RHAMM s a prognostic indicator for ovarian cancer [44, 83]. It was found
that RHAMM expression is increased in ovarian cancer cells as compared to normal cells [44,
84]. It was shown that in 91% of patients with ovarian cancer, positive RHAMM staining was
found, which was localized mainly in the cytoplasm, cell membrane, cystic fluid, and,
sometimes, in the nucleus [44]. The increase in RHAMM levels observed in ovarian cancer has
been demonstrated to correlate with invasiveness and disease progression [44].

Cells prostate carcinoma (PC3m-LN4) derived from metastatic site bone are hormone-
sensitive and also have several features [85]. In particular, it was shown that these cells have
novel molecular features and major genetic alterations, including hypermethylation of tumor-
suppressor genes [85, 86]. It was found that in prostate tumors and metastases, there is also a
significant overexpression of RHAMM compared to benign prostate tissue [87-91]. In addition,
it showed that androgen stimulation leads to overexpression of RHAMM and hyaluronan-
stimulated activation of the RHAMM-ROCKT1 cascade in PC3m-LN4 cells, suggesting that
RHAMM plays a role in androgen-dependent as well as in the castration-resistant stage of
prostate cancer [88, 89].

Thus, scientific research results have shown that these cell lines have different
metabolic and physiological characteristics. This study showed that RHAMM-target peptides
significantly inhibited the proliferation of cancer cells (PC3m-LN4, SKVVO3, and MDA-MB-
231). However, their effect on MCF-7 cells was not significant. Different effects of RHAMM-
target peptides on MDA-MB-231 and MCF-7 cells can be explained by a lower level RHAMM
expression in MCF-7 cells compared with MDA-MB-231 cells. This effect of RHAMM-target
peptides on cells is consistent with the interaction of RHAMM with the mitotic spindle, effect
RHAMM on microtubule spicing, stability, and regulator role of RHAMM in the cell cycle
[92-95]. We can suggest that RHAMM-target peptides bind with RHAMM, suppress its
function, and inhibit proliferation of PC3m-LN4, SKVO3, and MDA-MB-231 cancer cells. In
the case of a low expression of the RHAMM receptor in the cells, the peptides cannot
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significantly affect the cell viability. In the complete absence of the receptor, peptides cannot
bind to the receptor and affect its function. Their results indicate that RHAMM-target peptides’
effect on the proliferation of cancer cells is selective and RHAMM mediated. We also
demonstrated that RHAMM-target peptides inhibited cancer cells' proliferation at low
concentration, which is a real benefit for using these peptides as anti-cancer agents.

4. Conclusions

Based on our results, we can conclude that RHAMM-target peptides selectively attack
the cancer cells. They promise anti-cancer agents. The strategy of suppressing the viability and
proliferation of cancer cells for established tumors can improve clinical outcomes. In general,
our results indicate that RHAMM-—target peptides are attractive anti-cancer agents because they
inhibit the proliferation and cell viability of different cancer cells. These findings suggest that
RHAMM-target peptides can be used as peptide drugs that are target-specific, cost-effective,
and easily designed for cancer therapy. We can conclude that RHAMM-targeted peptides are
potential therapeutic agents. In the future, targeted cancer peptides that can specifically Kill
tumor cells will avoid side effects, lower doses of the chemotherapeutic drugs, and decrease
cancer cells' chemo-resistance, prevent metastasis.
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