










The Healing Power of
CHEMISTRY

Healing People Through 
Chemical Research

Yujin Kwon, BYU graduate student and recipient 
of  the 2022 Daniel L. Simmons Fellowship, is 
an accomplished chemist who wants to make 

the world a better place. A member of  the Willardson 
Research Lab, Kwon specializes in cellular complexes - 
particularly Gβ proteins - and recently graduated with 
her PhD.

As part of  the Barry M. Willardson Research Lab, 
Kwon says, “Our lab is mainly focusing on chaperonin-
mediated proteins folding. So, just to simply explain it, 
proteins will be transmitted from DNA and mRNA, and 
then they have to be able to function in cells properly.” 
The function of  these proteins is crucial in maintaining 
cell health, signaling cellular death, and other functions 
that are necessary for the function of  biological systems. 
“But,” Kwon says, “a lot of  proteins need to get folded 
and structured properly before they actually go work 
in cells. Most of  them need some help from another 
chaperonin complex, so we are trying to figure out how 
the chaperone helps the proteins to be folded; how they 
maintain the protein balance in cells; and how they 
avoid protein aggregation,” which is a major aspect of  
avoiding cancers and other degenerative diseases. Kwon 
and her team, under the direction of  Dr. Willardson, are 
working to understand how CCT, a main Gβ protein 

chaperone, and its mechanisms function in folding and 
stabilizing substrates.

When asked how her current research relates to 
her dreams of  working in the medical field, Kwon is 
optimistic about the Willardson Lab’s impact on the 
molecular foundations of  medicine. Their most recent 
research, a study a long time in the making which was 
published in the spring of  2023, has the potential to help 
drug manufacturers and scientists discover more effective 
ways to treat various types of  cancer and neurogenetic 
diseases. The mechanisms of  CCT in folding Gβ 
proteins has always been a bit of  a mystery; until now. 
“I’m very excited about it,” Kwon says. “Through this 
publication, we will be able to understand better. If  you 
are able to see how Gβ protein is folded and how it’s 
inappropriately functioned or folded, we will be able to 
think of  a mechanism to target this specific interaction. 
If  we can just break it down in cancer cells, it will be a 
pretty big idea for cancer [treatment and prevention]. 
That’ll be a huge publication for the lab; not only just 
for myself, but the lab and Dr. Willardson. I think that it 
will be a really great achievement.” 

Since this interview, Kwon has graduated with a PhD 
in biochemistry and now works as a BioTech Technial 
Account Manager CRO with Sino Biological, Inc.

For students at the BYU Department of Chemistry and Biochemistry, healing is 
a multidimensional concept. It includes stewardship, cultivation, nurturing, and 

bringing relief - to people and planet, water and air, body and soul. 
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the complexities that come with animal research. 
She, however, remains optimistic as she implements 
strict animal welfare guidelines in her laboratory. 
“The animals we test are probably taken care of  
way better than most pets in anybody’s home. We 
are very careful and protocols have to be filled out 
for everything. There are cages, the environment, the 
water; everything has to have special filters. It has 
to be a specific temperature in the room, [the mice 
have] special bedding, there has to be some sort of  
pain management, and every single day we check 
our animals for any kind of  pain or suffering to make 
sure they’re taken care of. It’s very important to me 
that we make sure that we’re very conscientious of  
those animals and treat them as if  they were a patient, 
because that’s what we want.” 

In fact, the miniature lung organoids Van Ry’s lab 
has produced are a huge milestone in ethical medical 
research. “It’s one of  the reasons why we have 
developed this human organoid model,” she explains, 
“because then we don’t have to use animal models. 
We can use patient cells in a precision medicine, or 
personalized medicine, approach.”

Van Ry’s role as advocate for thorough and ethical 
research doesn’t stop there. Collaborating with 
the Baker Lab and Dr. Ganesh Raghu of  the 
University of  Washington Medical Center, Van Ry’s 
research has recently been published in the Nature 
Communication journal, with another article soon 
to be published in the prestigious Lancet Respiratory 
Medicine journal. This article “talks about the idea 
that pulmonary fibrosis, and specifically idiopathic 
pulmonary fibrosis, patients, once they’re diagnosed, 

have about 3.8 years to live. That’s really a small 
amount of  time. One of  the reasons why that hasn’t 
really gotten any better over the years is because, 
when we have different therapeutics developed, 
there’s a lot of  biochemical and physiological assays 
that they do both in cells and animals. Then it 
goes to clinical trials, many times a different set of  
measurements are done.” Currently, there are no 
FDA or pharmaceutical guidelines that require exact 
procedures to be replicated in animal and human 
subjects. Van Ry explains that experiments performed 
on mice with lung fibrosis often do not include the 
mandated tests required in human clinical drug trials. 
“What we argue in that article,” she explains, “is that 
preclinical drug development research in mice needs 
to more closely mirror the drug trials in humans. For 
example, lung function and walking distance is one 
of  the quality of  life measures used to determine if  a 
patient is improving with a drug. We have the capacity 
to do very similar measurements in animals. However, 
because lung function can be a difficult measure to 
obtain and requires a high level of  expertise, these 
measurements are not required to move to human 
trials. But if  we aren’t testing in the same way with the 
same drugs, how are we ever going to know [if  they 
work]?”  Van Ry and her colleagues propose that this 
is why so many years of  research and drug testing in 
the fibrotic disease realm have yielded so few results. 

“Even the two drugs that are approved for clinical 
use, pirfenidone and nintedanib, really don’t extend 
the life [of  the patient] all that much,” she says. “Our 
argument is that researchers need to do the same 
experimental endpoints they do in humans [as] in 
the animals. And if  the drug doesn’t work in these 
“animal clinical drug trials”, then it shouldn’t be 
moved on to human clinical drug trials.” 

Knowing that her research is directly related to 
the ushering in of  a generation of  new treatment 
options is a major propellant in Van Ry’s motivation 
and success. With a career of  research and personal 
experiences so intricately woven with life, the hope 
found in death’s aftermath, and the prospect of  
undiscovered knowledge, Van Ry is a remarkable 
asset to not only Brigham Young University and the 
STEM community, but to individuals around the 
world that will benefit from her diligent work.

Written by Emily Smith
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