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Bio

A native of Lisbon Falls, Maine, Dr. Partridge completed her undergraduate degree in
Biology at Elmira College in upstate New York, where she was first introduced to
cancer research. She received her DVM degree from Kansas State University, where
her contribution to cancer research continued as part of the Veterinary Research
Scholars Program. Fascinated by cancer biology and motivated to make an impact in
the field of oncology, Dr. Partridge, went on to complete a small animal rotating
internship at a private specialty practice in Spring, TX, followed by a one-year specialty
internship in medical oncology at Virginia Tech. She remained at Virginia Tech to
complete her medical oncology residency during which time she was given the
incredible opportunity to join Dr. Rossmeisl’'s research team as a PhD student
investigating novel ablation therapies as a treatment for malignant brain tumors. Dr.
Partridge became board-certified in veterinary medicine oncology in August 2021 and
has served as a medical oncology locum at the Animal Cancer Care and Research
Center since January 2022. In her spare time, Dr. Partridge enjoys spending time
outside with her husband (Kurt), daughter (Lily) and two rescue dogs, Buddy and
Kumar. She is also passionate about ice hockey and has been a member of the
Roanoke Grizzlies team since 2018!
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Lay Language Abstract

Glioblastoma (GBM) is the most common and deadliest form of primary brain cancer in
humans, with only 6.8% of people surviving 5 years after their diagnosis. GBM is
characterized by a number of unique features that make it resistant to standard treatments,
such as surgery, radiation and chemotherapy. Examples include: (1) extensive invasion of
tumor cells into the brain, making complete removal via surgery very difficult; (2) tumor cells
are protected by a structure called the blood-brain barrier (BBB), which restricts the entry of
most drugs (i.e. chemotherapy) and many immune cells into the brain, thereby preventing
them from reaching the tumor; (3) tumor cells produce substances that block the immune
system from being able to detect the tumor itself, which allows it to continue to grow
undetected.

High-frequency irreversible electroporation (H-FIRE) represents a new approach for the
treatment of GBM. H-FIRE uses electric pulses to temporarily or permanently injure cell
membranes without the use of heat, which allows for very precise treatment. The following
work explores the ways in which H-FIRE can interfere with specific GBM features that drive its
resistance to treatment. Here, we demonstrate that H-FIRE is capable of temporarily
disrupting the BBB and characterize the mechanisms by which this occurs. This allows for
drugs and immune cells within the blood to enter the brain and access the tumor cells,
particularly those extending beyond the visible tumor mass and invading the brain. We also
illustrate the potential for H-FIRE treatment within the brain to stimulate local and systemic
immune responses by causing the release of proteins from injured cells. Similar to a vaccine,
we predict these proteins are recognized by the immune system, which becomes primed to
help fight off cancer cells within the body. The end result is an anti-tumor immune response.
Collectively, this work supports the use of H-FIRE as an alternative treatment approach to
standard therapy for GBM given its potential to overcome certain causes of treatment
resistance.
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