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How does the gut microbiome 
influence the outcomes of breast 
cancer treatment? 

Translational cancer 
research

There are trillions of microorganisms living in your gut. In addition to helping you digest 
food, your gut microbiome can impact how well you respond to medical treatments. At 
Wake Forest University School of Medicine in the US, Dr. Katherine Cook is analyzing 
fecal samples from breast cancer patients. She is exploring how the gut microbiome 
interacts with breast cancer therapies and whether simple dietary changes could 
improve treatment outcomes.
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      Talk like a ... translational 
cancer researcher 
Gut microbiome — the 
combination of microorganisms 
(e.g., bacteria, viruses, fungi) 
that live in the gut and support 
digestion, immunity, and overall 
health

Mediterranean diet — a 
diet high in healthy fats, such as 
olive oil and fish oil

Probiotic — a supplement 
(commonly found in yogurt) 
containing live, beneficial 
microorganisms that support a 
healthy gut microbiome

Receptor — a structure 
on or inside a cell that attaches 
to specific molecules, such as 
hormones, and triggers a response 
in the cell

Translational research 
— a combination of lab-based 
and clinical research, with results 
from each informing the other

Western diet — a diet high 
in unhealthy saturated fats, sugar, 
and salt

W hen Dr. Katherine Cook was 
eight, her grandmother passed 
away from breast cancer. A few 
months later, Katherine’s aunt 

was also diagnosed with the disease. And since then, 
both Katherine and her mother have had surgery 
after discovering lumps in their breasts. 

Katherine and her family are not alone. In most 
countries, breast cancer is the most common 
form of cancer in women. And in the US, 1 in 
8 women will be diagnosed with breast cancer 

during their lifetime. “My own 
experience, coupled with my family 
history, has served as motivation 
for my career as a breast cancer 
researcher,” says Katherine. She 
conducts translational research 
at Wake Forest University School 
of Medicine to study how the gut 
microbiome interacts with breast 
cancer therapies.

What is the gut 
microbiome?
Your gut contains trillions of 
microscopic organisms, including 
bacteria, viruses, and fungi. 
Together, they are known as the gut 
microbiome and play a vital role in 
keeping you healthy. “In a healthy 
person, these microorganisms 

live within us in a balanced state,” 
explains Katherine. “Your gut 
microbiome helps you digest the 
food you eat, generates vitamins 
to support your health, helps your 
immune system function, and 
protects you from infections.” 
Lifestyle factors, such as diet and 
medications, affect the health of 
your gut microbiome which, if it 
becomes unbalanced, can affect the 
health of the whole body.  

How is the gut 
microbiome relevant to 
cancer research?
Some breast cancer patients 
are given oral medication that is 
absorbed into the body from the gut. 
This means the drugs will interact 



with the microorganisms in their gut, and 
Katherine wants to understand how this 
impacts the outcome of cancer treatment. 
Other patients are given immunotherapy 
– drugs that stimulate the immune 
system to kill cancer cells. “As the gut 
microbiome influences immune cell 
activity, it impacts immunotherapy 
efficacy,” explains Katherine. To explore 
these issues, Katherine is analyzing fecal 
samples from breast cancer patients. 

Why are fecal samples useful?
“Everybody poops!” says Katherine. 
“Fecal samples are non-invasive 
biospecimens that could help us 
determine whether a patient will respond 
to their therapies.” Patients in Katherine’s 
clinical trials collect fecal samples and 
send them to Katherine’s lab, where she 
analyzes the DNA they contain. This 
allows her to determine what bacteria 
are present in the feces and, therefore, 
in the gut microbiome. “We can then use 
this information to understand how the 
bacteria may be influencing the patient,” 
she explains.

How is Katherine conducting 
clinical trials?
In one trial, Katherine is researching 
hormone receptor-positive (HR+) breast 
cancer. This is the most common type of 
breast cancer, in which cancer cells have 
receptors that respond to estrogen and 
progesterone. These hormones help the 
cancer to grow, so treatment involves drugs 
that reduce the hormones’ ability to send 
signals to the receptors. 

Katherine is collecting fecal samples from 
patients before they start treatment and 
after one and three months of taking the 
drugs. “We will sequence DNA isolated from 

the samples and measure how the bacterial 
species change when HR+ breast cancer 
patients start therapy,” she says. “Some 
types of bacteria may affect how therapies 
are excreted from the body, which could 
change the drug bioavailability (the amount 
that enters the body).”

In another trial, Katherine is researching 
triple-negative breast cancer (TNBC), a 
type of breast cancer that is more common 
in young and minority women. It requires 
a different type of treatment because the 
cancer cells lack hormone receptors, so 
patients are treated with a combination of 
chemotherapy (drugs that kill cancer cells) 
and immunotherapy. 

Katherine is collecting fecal samples, blood 
samples, and diet information from TNBC 
patients before and after they complete 
their treatment. “We aim to investigate if 
certain diets or gut microbiome species are 
associated with better health outcomes,” she 
says.

Why is translational research 
important?
In addition to her clinical trials, Katherine 
uses mouse models to test her clinical 

observations in the lab. “For example, if we 
identify bacteria that are enriched in the gut 
microbiome of breast cancer patients, we can 
feed these bacteria to mice with tumors,” 
she says. “This allows us to determine 
whether these bacteria may promote tumor 
growth or increase anti-cancer outcomes.”

Each discovery informs the next stage of 
Katherine’s work. By understanding how diet, 
the gut microbiome, and cancer therapies 
interact, Katherine can design future clinical 
trials to test whether key dietary features 
could improve patients’ outcomes. “For 
example, if our clinical trial identifies that 
TNBC patients who eat at least 25 grams of 
fiber a day respond better to chemotherapy 
and immunotherapy, then we could design a 
study to determine whether fiber improves 
anti-cancer efficacy,” explains Katherine.

What has Katherine discovered?
Katherine’s clinical trials are still ongoing, but 
she has already made exciting discoveries 
from her lab-based research. She has shown 
that, if mice are fed an unhealthy Western 
diet, a probiotic made from the bacterium 
Lactobacillus improves the effectiveness of 
drugs to prevent HR+ breast cancer from 
recurring. “We have also demonstrated 
that mice with TNBC tumors respond 
better to immunotherapy if they are fed a 
Mediterranean diet rather than a Western 
diet,” she says. “In our clinical trial, we are 
now investigating whether women who 
eat more healthy fats respond better to 
immunotherapy.”

Katherine hopes her research findings will 
improve outcomes for future breast cancer 
patients. “Ultimately, I want our studies to 
improve clinical care to reduce breast cancer 
related deaths.”
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Some types of bacteria may 
affect how therapies are 
excreted from the body, 
which could change the drug 
bioavailability.
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Explore careers in 
translational cancer research 

“There are a lot of job opportunities for people with 
a PhD in biomedical sciences,” says Katherine. This 
includes roles in academia (conducting research at 
universities), industry (working for pharmaceutical 
companies), and government (working for 
organizations such as the National Cancer Institute 
[cancer.gov] or Food and Drug Administration [fda.
gov]). “These paths can leverage your expertise and 
overall career interests.”

Explore organizations such as the American 
Association for Cancer Research (aacr.org), the 
American Institute for Cancer Research (aicr.org), 
the Cancer Research Institute (cancerresearch.org), 
and the American Cancer Society (cancer.org) to 
learn about recent cancer research and the type of 
careers available in the field.

Meet 
Katherine

I’ve always been interested in science, taking advance placement biology 
and chemistry coursework during high school. I also played soccer 
throughout high school and for a local team. My first job was a cashier 
at a grocery store. I hate to admit but to this day, I still remember those 
produce codes!

Breast cancer has profoundly impacted my family and served as a 
driver behind my desire to become a breast cancer researcher. My 
grandmother was diagnosed with the disease when I was young and, 
unfortunately, passed away. My mother and aunt have each had a double 
mastectomy (removal of both breasts). Then, when I was in graduate 
school in the middle of writing my PhD thesis, I found my own breast 
lump. I underwent surgery to remove the lump which, thankfully, was 
benign (not cancerous). 

One of the most rewarding aspects of my job as a translational breast 
cancer researcher is seeing our laboratory-based discoveries move 
into the clinic. Working on clinical trial projects means participating in 
real-time to fulfill our ultimate goal of improving breast cancer patients’ 
outcomes and quality-of-life. 

I started my research lab 10 years ago and in that time, I have 
experienced several momentous career achievements: my first graduate 
student obtaining her PhD degree, seminal lab discoveries on how diet 
influences breast tissue-resident microbiome populations, being awarded 
my first research grant, starting our first clinical trial at the Wake Forest 
Comprehensive Cancer Center. I have been proud of each of these 
moments.

I have the pleasure of working with brilliant students and colleagues 
who share the goal of reducing breast cancer risk and improving 
survivorship. My hopes for the future are to continue making meaningful 
advances in the field and to teach the next generation of cancer 
researchers.   

In my free time, I run, work out, and go to yoga class. Staying active 
helps clear my mind. I also enjoy traveling and experiencing new places.

Katherine’s top tips 

Katherine discusses ongoing experiments with Zipporah 
Cornelius (a current PhD graduate student).
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1. Be curious and don’t be afraid of asking questions. 
2. Don’t be discouraged when things don’t work out. Keep trying. 

Sometimes, the experiment that doesn’t work will be the most 
informative and will point you in a new direction.

https://cancer.gov
https://fda.gov
https://fda.gov
https://www.aacr.org/
https://aicr.org
https://cancerresearch.org
https://cancer.org
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Photo montage

Top: Dr. Katherine Cook presents her research at the Endocrine 
Society’s 2025 Annual Meeting in San Francisco.

Middle row: Left: Undergraduate student Ellie Cyrus presents the 
results of her summer research project in Katherine’s lab.

Center: Katherine aged 8, with her grandmother Loree (who died 
of breast cancer) and Aunt Cindy (who was diagnosed with breast 
cancer shortly after this photo was taken).

Right: Katherine celebrates the graduation of her PhD student, 
Dr. Yismeilin Feliz-Mosquea, along with her co-mentor Dr. David 
Soto-Pantoja.

Bottom: Katherine and her research team in the lab. © Wake 
Forest University School of Medicine
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