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Abstract

Ovarian Cancer is the fifth leading cause of cancer-related mortalities in women.
Ovarian cancer is typically detected and diagnosed after extensive intraperitoneal (IP)
metastases, contributing to 5-year survival rates that have not substantially improved
in over 30 years. Unlike other cancers, ovarian cancer metastasis occurs when tumor
cells detach from the primary tumor, permeate throughout the peritoneal cavity in the
peritoneal fluid, adhere to the mesothelial layer of peritoneal tissues and invade the
collagen-rich submesothelial matrix. The peritoneum is a tissue membrane under
longitudinal tensile stress which fluctuates in response to changes in IP fluid volume.
Normal intraperitoneal pressure (IPP) is ~5 mmHg, but averages 22.1 mmHg in
women with ovarian cancer and tense ascites. Previous research indicates that high
IPP is associated with increased abdominal metastasis in a murine ovarian cancer
model. Our lab previously found that increased IPP results in increased tissue
stiffening. Moreover, nano-indentation, a technique used to test the mechanical
properties of materials, also demonstrated an increase in tissue stiffness in peritoneum
tissues from aged versus young mice. Aged tissue exhibits an elevated melting point
for collagen, indicating increased collagen crosslinking, resulting in stiffer tissue.
Epidemiologic data suggests that age is a significant risk factor for ovarian cancer
incidence. Nevertheless, there have been few investigations of age-related changes in
peritoneal tissues and their impact on ovarian cancer metastasis. The purpose of this
study is to further examine how age-induced changes in peritoneum physical
properties, specifically tissue rigidity, affect ovarian cancer cell adhesion, spreading,
and gene expression using an innovative biomimetic stiffened gel model. We report
that two human ovarian cell lines have increased adhesion and spreading on the
stiffened gels, which are both key indicators of metastatic process. Taken together,
these findings suggest that aged peritoneum stiffening may play a role in metastatic

susceptibility.



Introduction

1. Ovarian Cancer

Although ovarian cancer is rare, it is the fifth leading cause of cancer-related deaths in
women with the highest case-fatality ratio of all gynecologic malignancies, more than
three times than breast cancet’s case-fatality ratio [1, 2, 3]. Ovarian cancer’s
disproportionately high mortality rate is due to its late presentation. Symptoms are
typically non-specific and can include bloating, appetite-changes, indigestion, and
nausea due to extension or encasement of the peritoneum, reproductive organs,
sigmoid colon, and omentum [4]. There are also no current screening tests that have
proven to reduce mortality or improve diagnosis rates [5, 6]. Moreover, five-year
survival rates have not substantially improved in over thirty years, remaining steady at
approximately 25% [4]. Thus, ovarian cancer often goes undiagnosed until advanced

metastasis within the peritoneal cavity occurs, stage 111 to IV, and prognosis is poor.

Generally, there are three types of ovarian cancer: epithelial, germ cell, and specialized
stromal cell tumors. Epithelial ovarian cancer, the focus of this thesis, is the most
common type. There are two subtypes of epithelial ovarian cancer tumors, type 1 and
type 2 [7]. Type 1 tumors develop insidiously from normal ovarian tissue into low-
grade serous, mucinous, endometrial, and clear cell carcinomas. Somatic mutations in
genes KRAS, BRAF, PI3KCA, ERRB2, and PTEN are characteristic of type 1
epithelial ovarian cancer tumors. In comparison, type 2 tumors are typically more
agegressive malignancies like high-grade carcinoma, malignant mixed mesodermal
tumors, and undifferentiated carcinomas [8]. Additionally, type 2 tumors are usually
associated with mutations in the tumor suppressor gene TP53 [9]. The cells used in
this study are type 2 epithelial ovarian cancer cells, OVCARS (RRID:CVCL_1629)
and OVCARS5 (RRID:CVCL_1628) cell lines. OVCARS cells derive from a human



patient with high grade ovarian serous adenocarcinoma. OVCARS cells are also high

grade serous adenocarcinoma cells and derived from a metastatic site, the ascites fluid.

2. Method of Metastasis

In most cancers, like breast and colon cancer for instance, cancer cells transgress
through intra- and extravasation before metastasizing to other organs such as bone,
liver, and the brain [10]. However, ovarian cancer metastasis occurs uniquely through
the intra-abdominal cavity. First, tumor cells detach from the primary tumor. Cancer
cells then permeate throughout the peritoneal cavity in the peritoneal fluid. The
passive movement in the peritoneal fluid allows cancer cells to adhere to the
mesothelial layer of peritoneal tissues and invade the collagen-rich submesothelial

matrix as seen in Figure 1 [11].
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Figure 1. Epithelial ovarian cancer model.




In their first step of metastasis, exfoliation from the primary tumor, epithelial ovarian
cancer cells undergo an epithelial-to-mesenchymal transition (EMT). EMT permits
biochemical changes that loosen both the attachment to the basement membrane and
the intercellular adhesions between cancer cells by lowering E-cadherin expression
[12]. EMT also enables epithelial ovarian cancer cells to assume a mesenchymal cell
phenotype characterized by enhanced migratory capacity, invasiveness, increased
resistance to apoptosis, and increased production of extracellular matrix components
[13]. Collagen-binding integrins on the cancer cell induce matrix metalloproteinase
(MMP)-9 which cleave E-cadherin ectodomain allowing the more invasive cells to
shed into the ascites fluid [14]. Free floating single ovarian cancer cells and multiple
cellular aggregates next adhere to a secondary site, most commonly the peritoneum
and the omentum. Adherence to mesothelial cells is mediated by integrins and surface
cell receptors. Following adherence, ovarian cancer cells invade the mesothelial layer
and the submesothelial matrix. The submesothelial basement membrane is composed
of a variety of extracellular matrix proteins, including collagen I, collagen 1V,
tibronectin, and laminin. Finally, after implanting on the omentum and peritoneum,

primary ovarian cancer cells proliferate to form secondary tumors [7].

3. Collagen and the Extracellular Matrix

Host mesothelial and peritoneal tissue play an important role in ovarian cancer’s
unique method of metastasis. The adhesion and invasion of host tissues is a
paramount precursor in the transgression from a primary tumor to secondary lesions.
Therefore, a careful, parallel examination of these processes and the tumor

microenvironment may provide greater insight into metastasis.

The peritoneum, the primary microenvironment for metastatic lesions, covers the

visceral organs and abdominal and pelvic cavities. There are five layers of the



peritoneum. The first layer is composed of endothelial cells lining the intravascular
space of capillaries, and the second layer is the basement membrane of these cells.
The third layer contains fibroblasts, collagen, and hyaluronic acid. The fourth layer is

the submesothelial basement membrane of the fifth layer, mesothelial cells [16].

Numerous studies have implicated the role of extracellular matrix restructuring in
tumor progression. Shed ovarian cancer cells adhere preferentially to type 1 collagen,
the most abundant fibrous proteins of the extracellular matrix [16]. Collagen 1 has
been shown to enhance migration of multiple epithelial ovarian cancer cell lines as
well [17, 18]. The alignment of collagen 1 is correlated with cell invasion and poor
prognosis in cancers [19, 20, 21]. Physiologically healthy collagen alignment is typically
random, isotropic wavy fibrils parallel to the epithelial boundary [20]. However,
tumorigenesis is associated with collagen characterized by decreased fiber density and
sinusiodosity, increased fiber alignment, and collagen tracts perpendicular to the
epithelial boundary [22]. This pattern is known as the “tumor-associated collagen
signature” (TACS) [6, 11]. Remodeling of the extracellular matrix is associated with
increased stiffness and increased invasion and migration of cancer cells. The collagen-
rich tumor microenvironment is thus an important mediator in epithelial ovarian

cancer progression and an alluring avenue for understanding ovarian cancer.

4. Intraperitoneal Pressure and Ascites Fluid

The peritoneum is a tissue membrane under longitudinal tensile stress which
fluctuates in response to changes in IP fluid volume [23-24]. Normal intraperitoneal
pressure (IPP) is ~5 mmHg [25], but averages 22.1 mmHg in women with ovarian

cancer and tense ascites [20].



Normally, oncontic pressure across the peritoneal membrane is high at the endothelial
layer and low at the mesothelial layer thereby limiting capillary fluid from filtering into
the peritoneal cavity. However, secondary ovarian cancer tumors lining the peritoneal
membrane increase the surface area of microvessels, allowing for increased filtration
surface of fluid [17]. Vascular endothelial growth factor (VGEF) is also implicated in
the altercation of peritoneal permeability and subsequent accumulation of ascites fluid
[27, 28]. VGEF is a component of normal ovarian function, but overexpression in
epithelial ovarian cancer patients is correlated with increased ascites [29, 30]. VGEF is
believed to increase permeability through downregulation of claudin 5 in the
peritoneal endothelium [31,32]. The inducer of the upregulation of VGEF is not well-
defined, but includes lysophosphatidic acid, tumor necrosis factor, epidermal growth
factor and transforming growth factor-B (among other factors) [33]. The increased
concentration of proteins within the ascites creates a flow of fluid into the peritoneal
cavity as well. These alterations combine to alter the flow of fluid within the
peritoneal cavity and change the oncotic pressure across the peritoneal membrane
[17]. As noted previously, normal IPP is ~5 mmHg [25], but averages 22.1 mmHg in
women with ovarian cancer and tense ascites [26]. Previous research indicates that
high IPP is associated with increased abdominal metastasis in a murine ovarian cancer

model [34].

Our lab has investigated the effect of compressive force associated with accumulated
ovarian cancer ascites by subjecting peritoneal tissue explants to mechanical strain and
measuring the stiffness by atomic force microscopy (AFM). AFM determined
unstretched peritoneal tissue had a stiffness of 650 Pascal (Pa) and stretched tissues
measure 3 kiloPascal (kPa), enabling us to model tissue stiffness changes present in

ovarian cancer patients with tense ascites. Therefore, the accumulation of ascites,



combined with extracellular matrix remodeling, suggest a stiffer peritoneum

microenvironment for ovarian cancer cells to adhere.

5. Tissue stiffness and Ovarian Cancer

Various studies have demonstrated the effect of substrate and extracellular matrix
stiffness on cancer progression, particularly in breast cancer [35, 36, 37]. Nevertheless,
two previous studies reached conflicting results on the effect of stiff versus soft
matrices on ovarian cancer cells EMT-transition phenotype changes, spreading, and
adhesion [37, 38]. However, in addition to the AFM experiment previously
conducted, our lab observed increased adhesion on stiffer peritoneum stretched to
model ascites induced mechanical forces. In this experiment, peritoneal tissue was
dissected from mice and subjected to mechanical strain. Fluorescently labeled Skov3-
ip cells were applied to the tissue and allowed to incubate for 2 hours. The ex-vivo
peritoneal explant adhesion assay demonstrated a significant increase (p <0.05) of
human ovarian cancer cells (Skov3-ip-RFP) adhesion on stretched (stiffened)

peritoneum compared to non-stretched tissue as seen in Figure 2.
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Figure 2. Non-stretched vs. stretched mouse peritoneum. A Skov3-ip-RFP ex-

vivo assay demonstrated increased adhesion on the stiffer, stretched

peritoneum. Cells were incubated for 2 hours on strained and unstrained



peritoneum. Adherent cells were enumerated in 11 fields and a significant

increase in adhesion to stretched tissue was observed.

This data suggests that stretched peritoneum, due to ascites-induced forces, may

indeed increase susceptibility of metastasis.

6. Aging and Ovarian Cancer

Epidemiologic data suggests that age is a significant risk factor for ovarian cancer
incidence [3]. Older patients also have poorer prognosis [39]. Yet, it is unclear why
aged hosts are most susceptible to metastasis. A study in our lab found that aged
peritoneal adipose tissue immune composition changes contributes to the age-related
differences in metastasis [40]. These findings implicate the aged-host’s tumor
microenvironment in disease progression. Upon further investigation of aged versus
young peritoneum, nano-indentation, a technique used to test the mechanical
properties of materials, demonstrated an increase in tissue stiffness in peritoneum
tissues from aged versus young mice. These values were similar to those determined
by AFM associated with ascites forces (650 Pa and 3 kPa). Additionally, thermal
denaturation of collagen in young versus aged murine peritoneal tissues exhibited an
elevated melting point for collagen in aged tissue, indicating increased collagen cross-
linking, resulting in stiffer tissue. Taken together, we hypothesize that alterations in
aged collagen affect the mechanical properties of host peritoneum, and thus affect

susceptibility to metastasis.

7. Current study

The overall goal of this project is to model and examine how age-induced changes in

peritoneal tissue affect ovarian cancer cell adhesion following the schematic in Figure

3.
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Figure 3. Study workflow. Gels of 650 Pa and 3000 Pa stiffness are generated,

Epithelial ovarian cancer cells applied, and adhesion, spreading, and RNA

studied.
We hope to elucidate the impact of age-induced collagen crosslinking, and subsequent
stiffening of the matrix, on ovarian cancer cell metastatic anchoring with this gel
model approach. Using this model, we will be able to quantify ovarian cancer cell
adhesion and measure cell spreading, which is characteristic of increased ovarian
cancer cell migration and invasion. Furthermore, the RNA sequencing and
bioinformatic analysis from adherent ovarian cancer cells on collagen gels may
identify genes that are involved in transducing mechanical signals into cell gene
expression. As age-induced biophysical changes in cancer are still relatively
unexamined, the RNASeq data generated in this study will aid in the identification of
genes that can be used in future studies that look at abnormally-expressed proteins or

oncogenic signaling pathways as biomarkers or potential therapeutic targets.



Ultimately, the disruption of identified mechano-sensitive pathways may be an
approach to inhibit ovarian cancer cell adhesion, spreading, and subsequent

metastasis.

10
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Materials and Methods
1. General Cell Culture

The human epithelial ovarian cancer cell lines OVCAR5 and OVCARS were
maintained in a humidified incubator at 37°C in Dulbecco’s Modified Eagle Media
(DMEM) supplemented with 10% fetal bovine serum, 1% penicillin and
streptomycin, and 1% MEM non-essential amino acids solution. Cells were

trypsinized and split every 3-4 days to maintain subconfluency.

2. Adbesion Assay

In order to evaluate the contribution of the host peritoneal mesothelial cell aging to
age-related stiffness in the intraperitoneal microenvironment, gels with measured
stiffness of 650 Pa and 3 kPa (~5 mmHg and 22.1mmHg respectively) were
generated. The gels were engineered based off a protocol adapted from research in
the Zorlutuna Lab, Notre Dame. Glass sides of size 12-14 mm?® were treated with (3-
Aminopropyl)triethoxysilane , washed, and treated with 400 ulL of 0.5%
glutaraldehyde in water. Gel solutions were made based on Table 1 below. Twenty ulL
of the polymerizing solution was immediately pipetted on the prepared glass and a 12
mm?” glass cover slip placed on top. Gels were allowed to polymerize approximately

15 minutes in a moisture chamber before cover slip removed and placed in PBS in a

12-well plate.
650 Pa 3000 Pa
Rat tail type 1 collagen 171 ulL 171 ulL
(Corning REF#354236)

40 mM Hepes 689 ulL 609 ulL
40 % Acrylamide 125 ulL 200 ulL

2.0% BIS 10 ulL 15 ul

10% APS 4 ulL 4 ulL

Temed (1:1 diluted) 1 ulL 1 ulL
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Table 1. Gel components and volumes. Gels were made with 600 mg collagen.

OVCAR5 and OVCARS cells were prepared for plating using sterile cell culture
techniques. Each cell line was trypsinized, resuspended in serum-medium, and diluted
to a concentration of 50,000 cells/mlL. The cells were seeded 2 mL per gel in
duplicate. They were then incubated at 37°C for 15 minutes, 30 minutes, and 1 hour.
After the given time point, gels were removed from the well, dipped in PBS, and
placed in a new well with 1 mL of 4.0% paraformaldehyde and incubated at 37°C for
45 minutes. Next, gels were washed with PBS and stained with 1 mL of 0.01% crystal
violet for approximately 30 minutes. Finally, gels were washed with PBS and were
ready for analysis. Independent validation of gel stiffness was completed by the

Z.orlutuna L.ab with nano-indentation.

3. Visunalization of Cell Spreading

To visualize the spreading of cells adhered to the 650 Pa and 3000 Pa gels, a
phalloidin (F-actin binding phallotoxin) fluorescent probe was used. Gels and
adherent cells were prepared in the same manner discussed in the adhesion assay.
After cells were fixed in 4.0% paraformaldehyde, they were washed with PBS and
treated with 0.05% tween20 in PBS. Cells were blocked with 2.5% goat serum for 1
hour. Next, cells were treated with 1:120 phalloidin in 2.5% goat serum for 20
minutes and washed with PBS. Finally, gels were treated with TO-PRO-3 Stain
(ThermoFisher REF#T3605) and mounted for confocal microscopy.

4. RNA Sequencing

RNA sequencing was used in order to assess differences in gene expression between

Ovarian Cancer cells on 650 Pa and 3000 Pa gels. Gels and adherent cells were
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prepared in the manner previously described in the adhesion assay. OVCAR5 and
OVCARS cells were incubated on the gels at 37°C for four hours. Gels were dipped
in PBS and a lysis buffer applied. Following lysis, the RNAeasy Plus Mini Kit was
used to isolate RNA (Qiagen 74134). RNA purity was verified through nanodrop.
Three independent trials were conducted and RNA sent to Novogene for sequencing.

The top 10 differentially regulated genes will be validated with qRT-PCR.
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Results

Cell adhesion measurement was performed through bright field microscopy and cell
counting in Image]. Cells were plated on gels in duplicate. Once crystal violet staining
was complete, four pictures at a magnification of 10X were taken of each gel. Cells
were enumerated on Image] and averaged. OVCARD adhesion increased on 3000 Pa
gels compared to the 650 Pa gels. Adhesion increased expectedly at each time point as
well as seen in Figure 4. Quantification of adhesion showed statistically significant

differences in adhesion in OVCARS cells at each time point as seen in Figure 5.

15 minutes 30 minutes 60 minutes
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Figure 4. OVCARS Adhesion Imaging. OVCARS cells were allowed to adhere

650 Pa

3kpa

to 3000 Pa and 650 Pa gels for 15, 30, and minutes. Cells were stained with

crystal violet and images were taken at 10X magnification.
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Figure 5. Quantification of OVCARS Adhesion. Cell Adhesion was quantified

using Image] software. Significant data was determined with a Student’s t-test.

*(p<0.05).

The OVCARS cell line adhesion was imaged and quantified in the same manner as
OVCARS cell line. Adhesion also increased on the 3000 Pa gels compared to the 650
Pa gels as seen in Figure 6. Quantification of adhesion showed statistically significant

differences in adhesion in OVCARS cells at each time point as seen in Figure 7.
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15 minutes 30 minutes 60 minutes

Figure 6. OVCARS Adhesion Imaging. OVCARS cells were allowed to adhere to

3000 Pa and 650 Pa gels for 30 minutes, 1 hour, and 4 hours. Cells were stained with

crystal violet and images were taken at 10X magnification.
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Figure 7. Quantification of OVCARS Adhesion. Cell Adhesion was quantified

using Image] software. Significant data was determined with a Student’s t-test.
*(p<0.05).
Cytoskeleton spreading on gels was visualized using confocal microscopy. Gels were
imaged at 20X and 60X. Confocal imaging was compressed and compiled as
composite images in Image]. OVCARS5 and OVCARS cells showed increased
spreading on the 3000 gels compared to 650 gels as seen in Figure 8 and Figure 9.

15 minutes 30 minutes 60 minutes

650 Pa

3kpa

Figure 8. Confocal Images of OVCARS cells. Green fluorescence is the phalloidin
probe illuminating OVCARS f-actin filaments. Pseudopodia and cells disaggregation
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increased at each time point and on the 3000 Pa gels compared to the 650 Pa gels. All

images are at 60X magnification.

15 minutes 30 minutes 60 minutes

650 Pa

3kpa

Figure 9. Confocal Images of OVCARS cells. Green fluorescence is the
phalloidin probe illuminating OVCARS f-actin filaments. Pseudopodia and
cells disaggregation increased at each time point and on the 3000 Pa gels

compared to the 650 Pa gels. All images are at 40X magnification.

RNA isolation from adherent OVCARS and OVCARS cells on 3 kPa and 650 Pa
collagen gels is complete. High quality RNA was verified by BioAnalyzer (Agilent) for
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quality control as seen in Figures 10-13. RNA sequencing is currently underway, but

results will not be available for some time.
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rRNA Ratio [28s / 18s]): 19 Result Flagging Label: RIN:10
Fragment table for sample 9 : ovcar5 650pa

Name Start Size [nt] End Size [nt] Area % of total Area

18S 1,621 2,145 15.7 212

28S 3,398 4,178 298 40.3

Figure 10. Quality control results for RNA isolated from adherent OVCARD cells on

collagen gels with 650 Pa Young’s Modulus. BioAnalyzer’s RNA Integrity Number
for this sample was 10, indicating high quality RNA.



OVCARS5 RNA Integrity from 3 kPa gels
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20

Figure 11. Quality control results for RNA isolated from adherent OVCARD cells on

collagen gels with 3 kPa Young’s Modulus. BioAnalyzer’s RNA Integrity Number for

this sample was 10, indicating high quality RNA.
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[Fu) OVCARS RNA Integrity from 650 Pa gels
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Fragment table for sample 7 : ovcar8 650pa

Name Start Size [nt] End Size [nt] Area % of total Area

18S 1,573 2,023 145 194

285 3,407 4,238 275 368

Figure 12. Quality control results for RNA isolated from adherent OVCARS cells on

collagen gels with 650 Pa Young’s Modulus. BioAnalyzer’s RNA Integrity Number

for this sample was 10, indicating high quality RNA.
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OVCAR8 RNA Integrity from 3 kPa gels
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Fragment table for sample 8 : ovcar8 3kpa
Name Start Size [nt] End Size [nt) Area % of total Area

185 1,605 1,995 18.1 19.0
28S 3,383 4,189 344 36.2

Figure 13. Quality control results for RNA isolated from adherent OVCARS cells on

collagen gels with 3 kPa Young’s Modulus. BioAnalyzer’s RNA Integrity Number for
this sample was 10, indicating high quality RNA.
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Discussion

Aging is associated with increased incidence and poorer prognosis of ovarian cancer.
Ovarian cancer metastasizes by shedding away from the primary ovarian tumor and
tloating freely in the abdominal cavity in ascites fluid before adhering to secondary
sites. The peritoneum is the most common site of ovarian cancer metastasis. To
investigate the ability of ovarian cancer cells to adhere and spread on aged versus
young peritoneum, adhesion assays were performed on collagen gels that mimic the
Young’s modulus of young and aged murine peritoneum (650 Pa and 3000 Pa).
Results suggest that the increasing substrate rigidity associated with aged tissue
enhances epithelial ovarian cancer cell metastatic potential (adhesion and
disaggregation). The results of the current work also concur with McKenzie et. al’s
conclusion that epithelial ovarian cancer is a “mechano-responsive malignancy” [37].
It should be noted that there are no current studies that identify the Young’s modulus
of aged human peritoneum versus young human peritoneum. Nevertheless, this study
underscores the importance of the role of host mechanobiology in modulating the
progression of epithelial ovarian cancer. This area of study in epithelial ovarian cancer
has been previously neglected, and may provide more insights into why aging is an

influential epidemiologic factor in ovarian cancer.

Although RNA-sequencing results are forthcoming, we hypothesize that adhesion
molecules such as AMIGO-2 (an adhesion molecule currently being investigated in
our lab) and E-Cadherin may be upregulated in cells adhered to the stiffer (aged)
collagen gels. ECM remodeling proteins such as MMP2, MMP9, and LOX may also
be upregulated in cells adhered to the stiffer collagen gels. McKenzie et. al. observed
that FAK may be involved in a mechanotransduction pathway that regulates
spreading and thus may differentially expressed on our stiffer collagen gels [37]. We

also anticipate that genes involved in disaggregation such as ROCK1 and myosin may
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be differentially regulated. The top ten differentially regulated genes will be verified by
qt-PCR. Following validation, these genes may be further investigated by repeating
the methods described in this study and knocking out genes or inhibiting their protein
products in the OVCAR-5 and OVCARS cell lines.

It should also be noted that the findings in this study contradict McGrail et.al. who
reported that epithelial ovarian cancer cells preferentially adhered, migrated, and had
increased polarity of traction forces on softer matrices [38]. This study used collagen 1
but had stiffer matrices (3 kPa and 30 kPa) as well as a different cell line (SKOV3).
However, our lab has previously observed that SKOV3 adhesion increases on stiffer
peritoneum. McKenzie et. al. noted that the major difference in McGrail’s study was
culture conditions. This study and McKenzie et. al. used serum-containing medium
while McGralil et. al. did not. Serum-media more closely mimics the biochemically rich
ascites fluid. Moreover, bioactive molecules in serum like lysophophatidic acid (LPA)
reversed the rigidity-dependence end-points of migration and traction experiments

[38].

The aging process is an important modulator for the tumor microenvironment for
ovarian cancer [40]. The results of this study implicate the extracellular matrix
remodeling of collagen in aged peritoneum as a promoter of the metastasize of
ovarian cancer cells. Following RN A-sequencing results, future studies focusing on
these differentially regulated genes may further elucidate how the mechanobiology of

aged host peritoneum affects mechanotransduction pathways and metastasis.
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Conclusion

This study manipulated the Young’s Modulus, or stiffness, of collagen gels to mimic
the differentiated biological stiffness of aged and young murine peritoneal tissue (650
Pa and 3000 Pa). The human epithelial ovarian cancer cell lines OVCARS and
OVCARS displayed increased metastatic behavior on stiffer collagen gels including
adhesion and disaggregation. The RN A-sequencing results in this study are
torthcoming, but may elucidate differentially regulated adhesion, spreading, and
extracellular matrix remodeling proteins that enable this increased metastatic behavior.
Ultimately, these results underline the role of intraperitoneal mechanobiology in
ovarian cancer progression and a focus for the development of new therapeutics or

biomarkers.
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