
Decades of innovative research inform breakthroughs in  
type 1 diabetes, asthma and more. 

Beyond Insulin: Inside BRI’s 
Quest to Stop T1D
The discovery of insulin 100 years ago transformed 
type 1 diabetes (T1D) from a death sentence to a chron-
ic illness. Yet T1D is still a relentless disease with no 
cure. For decades, BRI and Virginia Mason have been 
working to change that — from testing the first insulin 
pumps to launching trials of therapies aimed at diabe-
tes prevention. Learn about key research milestones 
and what’s next for BRI’s quest to predict, prevent, 
reverse and cure T1D.

A T1D diagnosis before the 1920s was 
a tragedy. People — often kids and 
teens — would learn they had T1D and 
die a year or two later. 

In late 1921, Canadian scientists 
Frederick Banting, John Macleod, 
Charles Best and James Collip 
purified the extraction of pancre-
atic secretions to develop insulin. 
In January 1922, a 14-year-old boy 
received the first insulin injection. 
His improved glucose levels signaled 
a breakthrough for treating T1D.

In 1923, Banting and Macleod won the Nobel Prize, 
splitting their prize money with Best and Collip. Mass 
production of insulin began soon after. That year, 
Virginia Mason’s Lester Palmer, MD, became the first 
doctor to administer insulin for T1D in the Pacific 
Northwest.

Over the next few decades, manag-
ing T1D typically meant following a 
strict diet and administering insulin 
via glass syringes and needles sharp-
ened on pumice stones. But there 
was no way to measure glucose 
levels at home, and people with T1D 
often experienced dangerous blood 
sugar levels.

Mary Buse saw this firsthand. She 
was born in 1916 and would grow up 
to play a key role in T1D research. 
By the time she was diagnosed in 

the 1950s, Mary had seen people with T1D experience 
complications like kidney failure and blindness. In the 
1970s, Robert Mecklenburg, MD — Mary’s physician and 
a Virginia Mason researcher — had an idea for radically 
improving how people managed the disease. 

CONTINUED ON PAGE 2

Charles Best (left) and Frederick Banting 
(right) pioneered insulin to treat T1D.

Mary Buse (right) and her husband, 
Delmer, (left) helped Virginia Mason test 
some of the first portable insulin pumps.
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Jerry Nepom, MD, PhD, moved to 
Seattle in the early 1980s with a 
bold goal: Start a laboratory and 
search for genes that reveal the 
immune basis of T1D and other 
autoimmune diseases. By 1983, he 
reached a major milestone with the 
discovery of a key immune system 
gene which helps predict T1D.

“Finding that gene was a portal to 
decades of advances in understand-
ing what causes T1D and what we 
can do about it,” Dr. Nepom says. 

That discovery caught the eye of Virginia Mason lead-
ership, and they soon recruited Dr. Nepom to build 
their immunology and diabetes research programs. The 
research institute had fewer than a dozen scientific 
staff when he joined in the mid-1980s. The staff grew to 
over 100 by the time the research institute moved into 
its current building in the late 1990s.

“Each decade of research built upon the last,” says Dr. 
Nepom, who went on to serve as BRI’s president for 
three decades. “The 1980s were about building tools 
and discovering key genes. The 1990s were about 
understanding the structure and function of these 
genes. The 2000s were a time of tremendous growth in 
T1D research, highlighted by the recruitment of Carla 
Greenbaum, MD. She has played a pivotal role in build-
ing BRI’s clinical research program and leading T1D 
clinical trial initiatives with an international scope.”

Beyond Insulin: Inside BRI’s Quest to Stop T1D
CONTINUED FROM FRONT PAGE 

Other researchers had demonstrated that short-acting 
insulin given continuously through a portable pump 
could stabilize blood sugar for people hospitalized with 
T1D. Dr. Mecklenburg’s team wanted to adapt this ap-
proach to life outside the hospital. Mary was among the 
first to volunteer to test this experimental approach. 
Findings from that study paved the way to portable 
insulin pumps for everyday use — which changed the 
day-to-day lives and long-term outlook for many.

“People like Mary helped us write the book on living 
with insulin pumps. We moved from a place where T1D 
patients relied on doctors to a place where patients 
everywhere could take charge of their health and stay 
more active than ever before,” Dr. Mecklenburg says. 

Mary wore various iterations of the insulin pump for 25 
years. She left one more gift to BRI when she passed 
away at age 92: $500,000 to advance T1D research. 

Dr. Nepom’s discovery of a gene that plays a key role in T1D in 1983 was a huge 
research milestone.
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“Now there are seven therapies that help preserve 
insulin production after diagnosis and we’re working 
to see if they can contribute to prevention,” Dr. Green-
baum says. “In 2019, we made a key breakthrough with 
a trial of teplizumab, which delayed T1D for a median of 
two years. This is the first therapy to delay any autoim-
mune disease, and it’s a vanguard of what we anticipate 
will be many clinical options.”

Moving forward, BRI’s team aims to expand T1D screen-
ing and make T1D care more personalized, so each pa-
tient gets the best treatment for their unique biology. 

“People with T1D are living longer with fewer compli-
cations than ever, which is incredible. But it’s not good 
enough,” Dr. Greenbaum says. “At BRI, we’ve built a cul-
ture of creative thinking and a team who see stopping 
T1D not just as a job but as a mission. And we use that 
approach to move close to our goal: Predict, prevent, 
reverse and cure T1D and all immune system diseases.”

Carla Greenbaum, MD

At the turn of the millennium, BRI set 
our sights even higher: We launched 
the Diabetes Clinical Research 
Program to help translate lab discov-
eries into innovative patient care. 

“We had this incredible startup 
mentality,” says Dr. Greenbaum, who 
came to BRI to build and lead the 
program. “There were challenges but 
the sky was the limit. We were always 
saying ‘Is this possible? Maybe, let’s 
try.’”

They spent the early 2000s building robust databases 
of patient samples that few institutions had at the time. 
They focused on key questions: Who will get T1D? And 
what exactly happens in your body after the disease 
starts? 

“Research from our team and many other scientists 
pinpointed how to predict T1D,” Dr. Greenbaum says. 
“We also learned that the age you develop T1D impacts 
disease course and that the pancreas continues to 
produce a little bit of insulin after diagnosis.”

Better understanding the disease’s course led to anoth-
er question: How can we change it? Over the years, BRI, 
TrialNet and other T1D leaders developed therapies 
that aim to preserve insulin function. This could help 
maintain some insulin production for people already 
diagnosed with T1D and possibly prevent the disease. 
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Help BRI Researchers Stop T1D!
BRI’s Diabetes Clinical Research Program is always 
looking for people with T1D and their family members to 
participate in research. Learn more and get involved:  
BenaroyaResearch.org/T1DResearch
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LAUREN KNABE
Summer Intern

“At the beginning of my intern-
ship, they gave me an immunol-
ogy textbook and I found every 
chapter to be super interesting,” 
Lauren says. “This research is 
fascinating because the immune 
system is this really complex 
puzzle that you really have to 
push yourself towards under-
standing.”

NEXT STEPS IN T1D RESEARCH

Joining Research to Target T1D at the Source
After living with the ups and downs of T1D since her early 20s, Maree Doolan 
was devastated when her teenage daughter Beth was diagnosed.

“It was just so hard to accept that I had passed this on to her,” Maree says. “I 
thought surely, there’s something better than insulin now. But I realized that 
while tools to manage type 1 have come a long way, there’s still no treatment 
that targets the immune response that causes it.” 

The silver lining was that Beth’s diagnosis made her eligible for a clinical 
trial for a therapy that aims to slow the progression of T1D. She could help 
researchers develop future treatments that target T1D at the source. Keen to 
help advance research, Beth and Maree road tripped from Portland, Oregon, 
to BRI several times so Beth could participate in the study. 

“The first year with T1D was tough,” Beth says. “I remember these moments 
of low blood sugar and realizing that I’m not invincible; this could kill me. 
BRI’s nurses gave me a lot of support and helped me adjust to life with T1D.” 

Now, Beth is finished with the trial and scientists are planning further studies. 
She and Maree stay in touch with BRI’s nurses and continue to support each 
other in managing T1D. 

“Sometimes I wish I didn’t have T1D, but it’s made me stronger and more 
resilient,” Beth says. “It’s taught me how to set boundaries. It’s motivated me 
to help destigmatize T1D. I’m lucky to have such a wonderful and supportive 
mom. And I’m so thankful for the people at BRI who have given me so much 
hope.”

PARTICIPANTS FUEL CLINICAL RESEARCH

Beth Doolan (left) and her mom, Maree (right), 
both live with T1D. Beth recently participated in a 
BRI study with hopes of improving T1D treatments.

Beth recently started her freshman year at Oregon 
State University where she is studying psychology 
and sociology.

NOAH BIRU
Former Lab Aide, Current PhD 
Candidate at Yale

“Seeing my mom struggle with 
managing type 1 made me want 
to help find a cure,” says Noah, 
who also lives with T1D. “BRI has 
opened my eyes to how inter-
connected the immune system 
is. I’m interested in studying how 
and why autoimmune diseases 
develop and persist. And I’ll 
always have an interest in T1D 
— we’re going to cure diabetes, 
that’s the dream.”

CHRISTINE BENDER, PHD
Postdoctoral Researcher

“Type 1 runs in my family and 
seeing how they suffered really 
impacted me,” says Dr. Bender, 
whose research focuses on 
prevention and treatments for 
T1D. “It’s such an exciting time 
in T1D research. We have better 
approaches, better equipment, 
we’re making progress toward 
delaying the disease. That’s what 
motivates me every day.”

The Next Generation of Researchers: Why Study T1D?
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MILESTONE CLINICAL TRIALS 

1980s 1990s 2000s 2010s

Became the first diabetes 
center in the world to show 
benefits of portable insulin 
pumps for people with T1D.

Built tools that allowed 
researchers to identify genes.

Discovered a gene that helps 
scientists predict T1D.

Examined how T1D gene’s 
structure impacts how it works.

Developed tetramer 
technology to find and study 
cells involved in T1D and other 
diseases. 

Expanded the T1D clinical 
research program and started 
clinical trials of new T1D 
therapies.

Pinpointed specific changes in 
the immune system that help 
predict who will get T1D. This is 
called “T1D staging.”

Designing and running pivotal 
clinical trials. 

Identifying therapies that alter 
disease course.

Testing therapies that might 
delay and prevent T1D. For 
example, teplizumab delays 
T1D for a median of 2 years. 

BRI and Virginia Mason’s Impact on T1D Research
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TSLP: From Intriguing Protein 
to Groundbreaking Therapy
It’s the 1990s in Seattle. Grunge music is getting na-
tional play. Amazon operates out of a garage. And a 
mysterious protein catches the eye of Steve Ziegler, 
PhD. 

“It was early in the biotech world, at a time when fac-
tors that helped mature immune cells were of interest,” 
Dr. Ziegler says. “But we didn’t even have a name for 
it. We called it ‘Farr Factor’ after Dr. Andy Farr who first 
identified the activity.”

Dr. Ziegler wanted to learn more about the role this 
protein plays in the immune system. He worked with 
other scientists to clone its gene. They gave it an 
appropriately scientific name: cytokine thymic stromal 
lymphopoietin (TSLP). His team later built models to 
study how it works. And it started popping up in more 
and more studies. 

“One lab found high levels of it in the skin of people 
with atopic dermatitis (eczema). Then, in London, they 
found it in the lungs of people with asthma,” Dr. Ziegler 
says. 

Over nearly three decades, their lab research laid the 
foundation for a potentially groundbreaking therapy for 
asthma — and it may have applications for other diseas-
es as well.

“TSLP is the first — and only — thing I’ve ever worked on 
that’s gone from ‘what the heck is this?’ to ‘now we can 
target it to help people,’” Dr. Ziegler says. 

SOUNDING THE ALARM 
Asthma exacerbations (also called asthma attacks) 
happen when your immune system overreacts to 
invaders like allergens or viruses. This causes swelling 
in the airways, making it difficult to breathe. 

Dr. Ziegler and other researchers wondered why people 
with asthma had so much TSLP in their lungs. They 
learned that TSLP is a type of protein called an “alarm-
in,” which alerts immune cells to attack when they see 
invaders.

“TSLP starts the chain reaction of the immune re-
sponse,” Dr. Ziegler says. “Normally that’s fine, but 
if the response gets turned on too strongly or at the 
wrong time, it can cause unnecessary inflammation.”

The more scientists learned about TSLP, the more 
they wondered: If we block it, can we stop the immune 
response that causes asthma?

TARGETING ASTHMA AT THE SOURCE
Steroids are currently the most common treatment 
for asthma. While they reduce inflammation, they 
can cause side effects including headaches or vision 
problems. More importantly, steroids only address the 
symptoms of asthma and not the underlying cause.

A non-steroid approach that addresses the root causes 
of asthma would be a gamechanger for the millions of 
Americans who live with the disease — helping reduce 
school and work absences, hospital stays and the stress 
of a disease that leaves you struggling to breathe. 

Building on research from Dr. Ziegler and other scien-
tists, Amgen and AstraZeneca launched a clinical trial 
for a drug that targets TSLP in 2012. The first phase of 
the clinical trial examined whether blocking TSLP would 
leave people vulnerable to infections.

“The initial studies found that people could still fight 
off infections and there were no adverse effects,” Dr. 
Ziegler says. “It was how we like these early safety 
trials to be: remarkably boring.”

Steve Ziegler, PhD
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Later phases of the trial tested the medication in 
people with three different types of asthma: T2-high, 
T2-low and non-T2 asthma (each type is caused by 
different cells and reactions in the immune system).

Asthma attacks dropped across the board thanks to the 
new therapy.

“We expected a drop in the T2-high group because the 
therapy most directly targets the immune responses in 
this type of asthma,” Dr. Ziegler says. “It was remark-
able to see a drop in the other two groups because this 
is the first drug that really works for them.” 

Based on the results of the clinical trial, the companies 
applied for FDA approval and expect to hear back in 
early 2022.

COULD BLOCKING TSLP FIGHT CANCER?
In 2018, a team led by Dr. Ziegler and Emma Kuan, 
PhD, found that TSLP enables some cancerous breast 
tumors to grow. By blocking TSLP in lab models, they 
stopped the breast tumors from growing and spreading 
to the lungs. 

They hope to test this approach in people — possibly 
by studying whether this asthma drug can also stop 
TSLP-related breast and colon tumors.
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Get Involved!
Are you interested in supporting BRI’s mission to predict, prevent, 
reverse and cure immune system diseases? Here’s how you can help:

• Participate in research: 
 BenaroyaResearch.org/Participate
• Attend virtual events: 
 BenaroyaResearch.org/Our-Events  
• Stay in touch and spread the word: 
 BenaroyaResearch.org/Blog
• Make a donation of any size: 

BenaroyaResearch.org/Support-BRI

“We’ve been on an incredible journey from understand-
ing this protein’s fundamental biology to the creation of 
a new therapy that may improve the lives of millions,” 
Dr. Ziegler says. “Now we want to apply this knowledge 
to other immune system conditions like cancer. That’s 
what BRI is all about.”

TSLP is a protein that can cause unnecessary inflammation. A new therapy that targets 
TSLP could have a big impact on people with asthma.
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