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Beta cell replacement is a two-fold 
challenge, involving implanting 
functional insulin-producing 
pancreatic beta cells into people 
whose own beta cells have been 
destroyed by autoimmune attacks 
and also protecting those implanted 
cells—without the use of immune-
suppressing drugs—so they can 
produce insulin. Early versions of  
the therapy could ease the threat  
of extreme blood-sugar swings, and 
more advanced versions could one 
day enable people to live insulin-free.

A two-day meeting of the JDRF 
Encapsulation Consortium—a 
collaborative group of scientists 
and researchers from more than 
25 institutions dedicated to the 
advancement of encapsulation 
technology—in July discussed dozens 
of intriguing projects including:

A presentation from McGill 
University chemical engineering 
professor Corinne Hoesli, Ph.D., 
who used sugar and a 3D printer 
to create an encapsulation device 
to enhance the survival and 
performance of implanted beta cells. 
Dr. Hoesli has molded an implant to 
encourage the growth of capillaries 
that will nourish and provide oxygen 
to the beta cells inside. She uses 
a 3D printer and a sugar-based 
“carbohydrate glass” to create a 
mold that can be filled with a gel 
containing beads full of cells that are 
protected by a coating made from 
algae. When the sugar is melted 
away, blood flow can be circulated 
through the device to nourish 
the cells and keep them alive and 
functioning. The next step is to use 
the device filled first with mouse 
cells and then with human beta cell 
precursors to see whether the cells 
can survive, mature and produce 
insulin when implanted into mice.

An update from Mark Poznansky, 
M.D., Ph.D., on CXCL12, a naturally 
occurring protein that repels 
destructive immune cells that 
damage or destroy implanted beta 
cells. He and his team have already 
demonstrated that coating cells 
with a protective algae-based shell 
that includes CXCL12 successfully 
protects pig islets from immune 
attack when transplanted into 
diabetic mice and even reverses 
their diabetes, all without the use 
of immunosuppressive drugs. Now 
they’re looking at whether the protein 
is equally effective at protecting 
human stem cell-derived beta cells 
produced in the lab of Harvard 
colleague, Doug Melton, Ph.D.

Australian transplant immunologist 
Shane Grey, Ph.D., has found a way 
to make implanted islet cells protect 
themselves from autoimmune 
attacks. His team at the Garvan 
Institute of Medical Research has 
demonstrated that forcing beta cells 
to express the A20 protein protected 
islets transplanted between two 
different types of mice from immune 
attack and improved their function. 
According to Dr. Grey, A20 is one 
of the most important regulators 
of cell inflammation, acting to calm 
inflammatory pathways within the 
cells themselves. A20 also attracts  
T regulatory (Treg) cells that 
combat the autoimmune reaction 
while suppressing formation of 
T effector cells (Teffs) implicated in 
autoimmunity. Dr. Grey refers to A20 
as “cellular armor” that could help 
islets survive the implant process, 
which currently kills about half of 
them within a week of the procedure. 
In his current project, Dr. Grey is 
transplanting pig islets expressing 
A20 into humanized mice to assess 
their survival and ability to control 
blood glucose.

Highlights from the JDRF Encapsulation 
Consortium Conference

Dr. Timothy Kieffer and his team at 
the University of British Columbia 
have been working on determining 
the best combination of cell types 
and transplantation methods that will 
enable the most insulin-producing 
cells to survive and thrive within 
the body. Dr. Kieffer has been 
focusing on two areas: the delay 
and elimination of rejection of an 
encapsulated graft, and the optimal 
source of insulin-producing stem 
cells. One of the key challenges 
of successfully implanting an 
encapsulated graft has been the 
graft rejection and the immune 
system attack on insulin-producing 
cells. To minimize graft rejection, 
Dr. Kieffer attempted to improve 
the number of circulating human 
immune cells that survive after 
transplantation—determining that 
the optimal number was 20 million 
cells. Using these findings, he 
and his team experimented with 
human immune cells to see if the 
positive effects seen in mice could 
be replicated in humans. He is now 
working to better understand how to 
protect encapsulation devices from 
rejection in humans. This will provide 
greater insight into whether or not 
encapsulation provides the proper 
protection to the cell transplants 
and if this is the best model for cell 
transplants moving forward. •
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Thank you for your 
support of JDRF and 
type 1 diabetes (T1D) 
research.

Your commitment is helping to 
accelerate the pace of research and 
advancing the development of new 
treatments and technology. We are 
pleased to report back to you on the 
research milestones that occurred 
this year—because of your support.

JDRF is a global organization 
raising funds in seven countries 
and directing $75M annually to T1D 
research in over 18 countries. Our 
peer review process—recognized 
for its highest standards—is integral 
to a credible, effective and efficient 
research program. As part of this 

process, we engage T1D scientists 
worldwide, tracking who is doing 
the best research and where, to 
ensure teams are networked and key 
milestones are achieved before the 
next phase of funding. The studies 
are diverse, but all have one thing in 
common: research that will improve 
the lives of those living with T1D.

From the new “tunable” insulin  
and advancements in beta cell 
transplantation, to improving 
pregnancy outcomes with 
continuous glucose monitors, and 
new drugs that treat hypoglycemia, 
this past year has seen some 
incredible advancements that will 
greatly impact the T1D community.

We hope you enjoy this research 
summary on the latest developments 
in the T1D field. Your generous 

donations are 
supporting 
projects that will 
help people with 
T1D live better, 
longer, healthier 
lives. If you’d like  
to learn more 
about any of these studies, please 
do not hesitate to contact us. 

Thank you for all that you do to bring 
these critical projects to life. None of 
these achievements would be possible 
without your continued support.
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$75M 
annually to 
T1D research 
in over 18 
countries.
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JDRF Canada and Lilly Canada support 
next generation of T1D researchers

JDRF Canada and Eli Lilly Canada 
Inc. (Lilly Canada) have awarded 
two promising researchers each 
with a post-doctoral fellowship 
grant to pursue studies in type 1 
diabetes (T1D).

Operating through the JDRF Canadian 
Clinical Trial Network (JDRF CCTN)— 
a collaboration to accelerate solutions 
for the management, care and cure 
of T1D—this generous initiative 
provides the next generation of young 
investigators with the opportunity to 
engage further in medical research 
associated with the disease. 

These are the two recipients of the 
2017 post-doctoral fellowship grants:

Dr. Anne Marie Pesenacker, 
PhD, University of British 
Columbia
A specialized type of white blood cell, 
known as a regulatory T-cell or Treg, 
stops immune cells from attacking 
the body. Autoimmune diseases 
such as T1D occur when Tregs fail, 
destroying insulin-producing beta 
cells in the pancreas. This results in 
fluctuating blood sugar levels causing 
T1D and the subsequent lifelong 
dependence on insulin therapy.

Dr. Pesenacker is exploring how 
Tregs function, and how best to 
monitor their health or fitness. 
Currently, it is not possible to track 
Tregs, nor easily assess how well 
they are working. Yet, there is a 
test used to differentiate between 
healthy and dysfunctional Tregs in 
T1D. By specifically monitoring Treg 
health in ustekinumab (a human 
single-cell anti-body consisting of 
naturally occurring proteins that 
regulate the immune system and 
immune-mediated inflammatory 
disorders) therapy, Dr. Pesenacker 
hopes to determine if the test 
can potentially predict who will 

respond to treatment. Her goal is 
to demonstrate how Tregs control 
harmful failed cells, why their 
fitness changes in autoimmunity 
and how they might be used to 
monitor response to therapy. Her 
findings may significantly advance 
our understanding of how Tregs 
become dysfunctional in T1D, and 
how to use a Treg gene signature 
to measure and/or predict disease 
trajectory and treatment response. 
Additionally, she hopes this research 
will reveal specific pathways that may 
change during ustekinumab therapy, 
ultimately leading to the improvement 
of T1D treatment to restore the 
immunoregulatory balance.

Dr. Kate Verbeeten, 
Children’s Hospital of Eastern 
Ontario Research Institute 
There are several tests used to 
measure blood sugar levels in people 
living with T1D. The most commonly 
used is glycated hemoglobin 
(HbA1c), an analysis that reflects 
blood sugar control over a two- 
to three-month period. However, 
sometimes it is helpful to have a 
measure over a shorter period, such 
as when people wish to transition to 
insulin pump therapy. Fructosamine 
(the assessment of overall blood 
glucose levels in diabetes over a 
period of two to three weeks) is a 
test used in some studies to date, but 
typically only in adults.

Dr. Verbeeten is studying children 
aged 5 to 18 years, comparing their 
fructosamine levels to average blood 
sugar levels over a two-to-three week 
period and to those measured by a 
continuous glucose monitor (CGM). 
Participants were part of the CGM 
TIME Trial, a study funded by JDRF 
CCTN, which included 144 children 
and adolescents diagnosed with T1D 
for at least one year who were treated 

with insulin injections, and interested 
in switching to an insulin pump and 
using a CGM.

This research will help determine if 
fructosamine is a valuable test for 
assessing blood sugar control in 
children and adolescents with T1D, 
and if the concentration of albumin 
(a protein made by the liver) in 
the blood should be taken into 
account when using a fructosamine 
test. Following the modification of 
their insulin regimen, for example, 
monitoring and tracking changes 
in fructosamine levels rather than 
HbA1c may allow patients and their 
physicians to notice more quickly 
whether there are variations in 
glycemic control. This information can 
guide them in adjusting their behavior 
to improve diabetes management 
and reduce the risk of developing 
long-term complications.

In addition to our partnership with 
Lilly Canada to develop promising 
T1D researchers, JDRF is also proud 
to support a number of other post-
doctoral fellows across Canada  
who are exploring exciting areas  
of T1D and represent the future of 
T1D research. •
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Building a strong 
partnership to accelerate 
type 1 diabetes clinical  
trials research 
On April 10, 2017 JDRF and the 
Government of Canada entered 
into a new partnership that will 
help improve health outcomes and 
quality of care for the more than 
300,000 Canadians living with type 1 
diabetes (T1D) and their families. The 
Government, through the Canadian 
Institutes of Health Research (CIHR) 
and JDRF Canada, created the 

Partnership to Defeat Diabetes to 
fund innovative T1D clinical trials. 
Both the CIHR and JDRF have 
committed $15M to the partnership, 
for a total investment of $30M.

The Partnership to Defeat 
Diabetes will help improve 
health outcomes and quality  
of care for the more than 
300,00 Canadians living 
with T1D.  

JDRF and CIHR share a vision 
of improved care, outcomes and 

$30M 
Investment 
Both the CIHR 
and JDRF have 
committed  
$15M each to 
the Partnership 
to Defeat 
Diabetes.

Government of 
Canada and JDRF 
create Partnership  
to Defeat Diabetes

treatment for 
Canadians 
through 
innovative T1D 
research, which 
will advance 
the search for a 
cure. This new 
collaboration 
with CIHR 
builds upon 
the success 
of JDRF’s 
Canadian Clinical Trials Network 
(CCTN) and helps maintain Canada’s 
leadership in T1D research and 
clinical trials. 

As 2017 winds down, researchers 
are now finalizing their applications 
for funding, which were due on 
November 14. A joint peer review 
process will then evaluate the 
applications to determine who will 
receive funding for their projects.

Award recipients will be announced 
in early 2018. •

Preventing 
hypoglycemia  
in people with  
type 1 diabetes
JDRF has recently announced that it will 
contribute funding to Canada’s Zucara 
Therapeutics Inc., a pre-clinical life sciences 
company developing a new experimental 
treatment to prevent hypoglycemia in 
people with diabetes. 

This funding builds on JDRF’s previous 
support of the work of Dr. Michael Riddell 
of York University and Dr. Richard Liggins 
of The Centre for Drug Research and 
Development (CDRD), who are the founding 
scientists behind Zucara. 

Hypoglycemia is a major source of 
anxiety and fear among people living with 
diabetes; it can be life-threatening and 
increase the incidence of complications, 
including cardiovascular effects. 

How the new drug works

In diabetes, the alpha cells in the pancreas can become stimulated 
to overproduce a hormone called somatostatin, which suppresses 
glucagon secretion. Glucagon is needed during hypoglycemia 
because it raises the concentration of glucose in the bloodstream. 
Zucara’s drug blocks somatostatin type 2 (SSTR2) receptors on 
alpha cells in the pancreas. As a result, the drug “turns on” the 
pancreas’ ability to release glucagon during hypoglycemia.

Zucara’s technology will be the first treatment to prevent 
dangerously low blood sugar by restoring the body’s ability to 
counter-regulate hypoglycemia. This approach will decrease 
the likelihood of insulin therapy to cause hypoglycemia without 
changing its effectiveness. The immediate short-term benefits 
would include the reduced occurrence of hypoglycemia. In the 
long-term, this treatment would allow people living with type 1 
diabetes (T1D) to better regulate their blood sugar levels with 
insulin, resulting in improved overall long-term health.

This new investment by JDRF will permit Zucara to advance its 
lead clinical drug candidate through investigational drug studies as 
it prepares for clinical testing beginning in 2019. •

UBC researchers 
working to engineer 
‘tunable’ insulin 
production in promising 
JDRF-funded study

Dr. James Johnson and his team from 
the University of British Columbia (UBC) 
are investigating whether insulin levels 
produced by transplanted pancreatic beta 
cells can be controlled and stabilized. 
Modifying insulin levels in a controlled 
fashion is referred to as ‘tunable’ insulin, 
and this technology could make beta cell 
transplants—an emerging way to treat type 
1 diabetes (T1D)—safer and more successful.

Dr. Johnson and his team 
are using a gene activation 
technology called CRISPR to 
harness light energy to enhance 
or suppress the production of 
insulin in transplanted beta cells.

Transplants of beta cells are one way to 
increase the number of these insulin-
producing cells and thereby increase the 
amount of insulin available in the person’s 
body. In vitro molecular biology studies 
are underway that would regulate insulin 
secretion in successfully transplanted cells. 
Researchers are now using stem cells to 
meet the demands for these surrogate 
beta cells. 

Dr. Johnson and his team are using a 
gene activation technology called CRISPR 
to harness light energy to enhance or 
suppress the production of insulin in 
transplanted beta cells. If successful, it will 
be the first use of CRISPR in this manner. 

Being able to ‘turn down’ the insulin 
production from transplanted beta 
cells can help protect these cells during 
transplantation and other stressful times. 
It could also reduce unwanted excess 
insulin secretion, which Dr. Johnson’s 
group has also demonstrated has negative 
consequences for health. •
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Continuous  
glucose monitoring 
offers hope to 
pregnant women 
with type 1 diabetes
Babies born to women with type 1 diabetes 
(T1D) may soon be at a reduced risk of 
complications after a JDRF-funded study 
revealed that observing blood sugar levels 
via a continuous glucose monitor (CGM) 
throughout pregnancy leads to better 
glycemic control for mothers and healthier 
outcomes for their infants. 

The results of this landmark randomized international trial, held across 
31 hospitals in Canada (including 11 sites in Alberta, Ontario, Quebec 
and Nova Scotia), the United Kingdom, Spain, Ireland, Italy and the 
United States, prompted the authors to call for physicians to extend 
CGM devices to all pregnant women with T1D. Neonatal complications 
such as premature birth or higher-than-average birth weights 
currently affect one in two babies born to women with T1D. As 
well, many of these new mothers are more likely to have high blood 
pressure complications (pre-eclampsia) and Caesarean sections. CGM 
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systems have the potential to revolutionize 
diabetes management among pregnant 
women with T1D because they allow them 
to take immediate action in response to 
high or low blood sugars and avoid other 
serious health-related issues. 

“Maternal and fetal outcomes for women 
with T1D in pregnancy are worse than 
those for the rest of the population, and 
it has been difficult to improve these 
outcomes,” says Dr. Denice Feig, head of 
the Diabetes in Pregnancy Program at the 
Mount Sinai Hospital and University Health 
Network in Toronto, as well as co-principal 
investigator of the study. 

The study, CONCEPTT: Continuous 
Glucose Monitoring in Women with Type 
1 Diabetes in Pregnancy Trial, involved 
325 women aged 18-40 with T1D who 
managed their condition with daily insulin 
therapy (insulin pumps or multiple daily 
injections) and were either pregnant or 
planning a pregnancy. Half were randomly 
assigned to use a CGM, and half used the 
traditional monitoring (testing blood by 
pricking their finger approximately four 
to eight times a day). The CGM was worn 
for approximately 24 weeks (from 10-12 
weeks until the end of their pregnancy). 

Among the researchers’ findings, 
expectant mothers who used a CGM had 
improved glucose control overall and 
spent an extra 100 minutes per day with 
blood sugar levels in the recommended 
target range in late pregnancy as 
compared to those who were trying to 
conceive. The research also shows that 
using real-time CGM leads to a reduction 
in neonatal health complications, such as 
hypoglycemia, as well as intensive care 
unit admissions. These results offer a new 
option to help pregnant women with 
diabetes and their children.

Funded by JDRF’s Canadian Clinical Trial 
Network—a partnership between JDRF 
Canada and FedDev Ontario, an agency 
of the Government of Canada—this 
ground-breaking study will serve as a 
catalyst for improved access to life-saving 
CGM technology for pregnant women 
worldwide. •
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Exploring the 
cardiovascular and 
metabolic effects 
of metformin in 
patients with type 1 
diabetes

Metformin is an oral diabetes 
medication that helps control blood 
sugar levels and is associated with 
cardiovascular benefit in people with 
type 2 diabetes. Since heart disease 
is also a major cause of decreased 
life expectancy in people living with 
type 1 diabetes (T1D), researchers are 
now experimenting with metformin 
in the treatment of T1D. Currently, 
the United States’ and United 
Kingdom’s clinical practice guidelines 
recommend combining metformin 

with insulin therapy in overweight 
or obese individuals with T1D to 
improve glucose control and reduce 
the amount of insulin required on a 
daily basis. 

The JDRF-funded REMOVAL study 
was the largest and longest trial of 
metformin studying people living with 
T1D. It involved 23 diabetes clinics in 
five countries: Canada (The Ottawa 
Hospital Research Institute and  
St. Joseph’s Health Care in London, 
Ontario), Australia, Denmark, the 
Netherlands and the United Kingdom. 
Funded by JDRF’s Canadian Clinical 
Trials Network (CCTN), the study 
followed 93 participants (aged 40 
years and older with T1D for at least 
five years and a minimum of three 
out of 10 cardiovascular risk factors) 
who were randomly assigned to 
either a placebo or a 1,000 mg dose 
of metformin twice daily. The aim was 

to determine whether treatment with 
metformin reduced atherosclerosis—
hardening and narrowing of the 
arteries—in those at increased risk for 
heart disease.

The JDRF-funded 
REMOVAL study was the 
largest and longest trial  
of metformin studying 
people living with T1D.  

Among their findings, investigators 
confirmed favourable effects on 
body weight, as well as evidence of 
decreased insulin requirement and 
atherosclerosis progression for those 
taking metformin. The study was 
also the first to show a sustained 
lowering in cholesterol among 
people with T1D who were treated 
with statins (drugs that reduce levels 
of fats in the blood). •


