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HEALTH AND MEDICINE 

Ovarian Cancer Cells Are More Aggressive 
On Soft Tissues

When ovarian cancer spreads from the ovaries it almost always 

does so to a layer of fatty tissue that lines the gut. A new study has 

found that ovarian cancer cells are more aggressive on these soft 

tissues due to the mechanical properties of this environment. The 

finding is contrary to what is seen with other malignant cancer cells 

that seem to prefer stiffer tissues. 
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“What 

we 

found 

is that 

there 

are 

some 

cancer cells that respond to softness as opposed to stiffness,”  said Michelle Dawson, an 

assistant professor in the School of Chemical and Biomolecular Engineering at the Georgia 

Institute of Technology. “Ovarian cancer cells that are highly metastatic respond to soft 

environments by becoming more aggressive.” 

Ovarian cancer cells spread, or metastasize, by a different method than other cancer cells. 

Breast cancer cells, for example, break off from a solid tumor and flow through the blood until 

they arrest in small blood vessels. The cancer cells then penetrate the vessel surface to form a 

tumor. Because ovarian tumors are in the abdomen, these cancer cells are shed into the 

surrounding fluid and not distributed through the blood. They must be able to adhere directly to 

the fatty tissue that lines the gut, called the omentum, to begin forming a tumor. The new study 

discovered details about how ovarian cancer cells seem to prefer the mechanical properties of 

this soft tissue.

The study was published in a recent advance online edition of the Journal of Cell Science and 

was sponsored by the National Science Foundation and the Georgia Tech and Emory Center 

for Regenerative Medicine. 

The research team, led by Daniel McGrail, a graduate student in the Dawson lab, found that 

ovarian cancer cells in vitro were more adherent to a layer of soft fat cells than a layer of stiffer 

bone cells, and that this behavior was also repeated using gels of similar rigidities. 

“All the behaviors that we associate with breast cancer cells on these more rigid environments 

are flipped for ovarian cancer cells,”  Dawson said. 
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Professor Michelle Dawson and graduate student Daniel McGrail used traction force microscopy to 

measure the forces exerted by cancer cells on soft and stiff surfaces. Rob Felt, Georgia Institute of 

Technology
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After adhering to these soft surfaces, metastatic ovarian cancer cells became more 

aggressive. Their proliferation increased and they were less responsive to chemotherapeutics. 

The ovarian cancer cells were also more motile on soft surfaces, moving nearly twice as fast 

as on rigid surfaces.

The team also found that less aggressive cells that do not metastasize do not exhibit any of 

these changes. 

The researchers used techniques that haven’t been traditionally used in the study of ovarian 

cancer. They measured the force exerted by the cells by tracking the displacement of beads in 

the environment around the cells. The researchers found that the metastatic cells increased 

their traction forces – used to generate motion – by three-fold on soft surfaces, but no such 

change was present in the less aggressive cells. 

“We think the behavior that metastatic ovarian cancer cells exert on these soft surfaces is 

representative of the mechanical tropism that they have for these softer tissues in the gut,”  

Dawson said.

In future work, the researchers will investigate whether ovarian cancer cells have some natural 

inclination towards this uniquely more aggressive behavior in softer environments. 

“We’re trying to find out whether there is some internal programming that leads to this 

aggressive behavior,”  Dawson said. 

This research is supported by the National Science Foundation under award number 

1032527, and the Georgia Tech and Emory Center for Regenerative Medicine under award 

number 1411304. Any conclusions or opinions are those of the authors and do not 

necessarily represent the official views of the sponsoring agencies.

CITATION: Daniel J. McGrail, et al., “The malignancy of metastatic ovarian cancer cells is 

increased on soft matrices through a mechanosensitive Rho-ROCK pathway.”  (Journal of Cell 

Science, 2014). http://dx.doi.org/10.1242/?jcs.144378
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More Headlines

Capitol Hill Roundtables Highlight Power of Georgia Tech 
Research Partnerships

Georgia Tech hosted a roundtable discussion on driving innovation in pediatric healthcare in 
Washington D.C. to inform policymakers of challenges and successes in research partnerships.

 

JUNE 24, 2014

Czech Days at Georgia Tech Foster International Collaboration

The event was organized with a goal of fostering partnerships between researchers and innovators from the Czech 
Republic and Georgia Tech.

JUNE 24, 2014

Engineering a Better Way to Rebuild Bone Inside the Body

A new technology under development at the Georgia Institute of Technology could one day provide 
more efficient delivery of the bone regenerating growth factors with greater accuracy and at a lower 
cost.
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Gene Expression Signature Identifies Patients at Higher Risk for 
Cardiovascular Death

 

MAY 29, 2014



A study of 338 patients with coronary artery disease has identified a gene expression profile 
associated with an elevated risk of cardiovascular death.

Georgia Tech Health Research Reveals Online Search Patterns, 
New Customized Software

By creating proactive, accessible health and wellness technologies, Georgia Tech has taken significant 
steps in enabling people to control their own health to greater, more effective degrees.
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