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About Benaroya Research Institute

- Nonprofit biomedical research center in
Seattle with a focus on understanding
autoimmune/ immune diseases

- 29 different labs

- 6-bed unit located on floor 8 of Virginia
Mason hospital
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Adult and pediatric clinical trials

13 _
Progress against one

autoimmune condition
is progress against ”’
them all




What is your connection to type 1 diabetes?

| live with diabetes myself | A

My family member or partner has T1D | B

| am a healthcare provider for
someone with T1D

| don't have a personal connection to
T1D

My careerinvolves T1D in some
capacity F

@ When poll is active, respond at PollEv.com/honestcookiel80
l. # Text HONESTCOOKIE180 to 22333 once to join .I




When will there be a cure for T1D?




How far have we come”?

3500 BC- Ancient texts
describe T1D symptoms

Diagnosis made by tasting
the urine to determine if it
was sweet

‘ Benaroya Research Institute
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How far have we come”?

1844: First syringe Is invented In
Dublin, Ireland by physician
Francis Rynd




How far have we come”?

1899- German physician Josef
von Mering finds that diabetes
Is a “problem of the pancreas”




How far have we come”?

Early 1900s:

T1D treatment consists of
Individualized starvation diets

Allowed only ~ 400
calories/day (one PBJ
sandwich)

R

Teddy Ryder prior to insulin treatment
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How far have we come”?

1921: Canadian doctors Frederick
Banting and Charles Best discover
Insulin!

Teddy was one of the first 12 people to receive insulin
treatment through a clinical trial run by Banting

.. Benaroya Research Institute



How far have we come”?

1 1921-1982: Insulin purified from
pig/cow pancreases left over from
the meat-packing industry

2 tons of pig pancreas needed to
extract just eight ounces of purified
Insulin

Patients take just 1-2 injections /day
and glucose control is generally
poor

.. Benaroya Research Institute



How far have we come”?

1982: We successfully make
human insulin in the lab and

NPH
human insubn

| (recombinant DNA origin)
ISophane Suspension

Iz bring it to market!
J

g y m")Lunts per mi '

Humulin N l \
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How far have we come”?

1963: Dr. Arnold Kadish develops
the first insulin pump

.. Benaroya Research Institute



How far have we come”?

1965: First blood glucose meter
Invented

It will not become widely available for
home use until the 1980s

.. Benaroya Research Institute



How far have we come”?
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IS 1974 Lancet publishes evidence
that T1D Is an autoimmune disease!

The Lancer - Satarday 30 November 1974
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Where are we now and where are we
headed?

F ¢
0 8
4 L
| b

Update on research progress for:

= |ndividuals with New-Onset T1D
\, ... = Family members of those with T1D

* |ndividuals with Longstanding T1D

|.. Benaroya Research Institute



You have type
1 diabetes

Think back to diagnosis....
v A



What questions might someone have immediately after
receiving a T1D diagnosis?

@ When poll is active, respond at PollEv.com/honestcookiel80
® Text HONESTCOOKIE180 to 22333 once to join
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What did we do
WRONG?




Pancreas

GLUCOSE




T cells protect us
against infections
and foreign
organisms

T cell

. Benaroya Research Institute
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In T1D, T cells attack beta-cells as If
they are foreign. This attack may begin
years before symptoms develop.

Y'Y Benaroya Research Institute
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What did we do
WRONG?

Itis an
autoimmune
disease. You did
nothing wrong.



Can we do anything to help
save the beta cells she still
has?




Immunotherapy trials aimed at saving beta
cells in new onset T1D
have been done since the 1980s

.‘ Benaroya Research Institute



Why Immunotherapy for T1D?
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How do we select therapies to test to preserve
remaining beta cells?

- Therapies that work in other autoimmune diseases
 Using known therapies in new ways (I.e. combinations)

- Novel, cutting edge therapies with strong scientific support

.. Benaroya Research Institute



Scientific support from mouse models is iImperfect

* QOver 700 ways to prevent or
reverse diabetes in mouse
models

* Immune systems of mice
differ greatly from those of
humans

» Efficacy does not always
translate

Androgen

Anesthesia

Azathioprine

Anti-B7-1

Bacille Calmette Gue'rin (BCG)

Baculofin

B-1,6:1,3-D-glucan

Anti-p 7 integrin

Blocking peptide of MHC class Il

Bone marrow transplantation

Castration

Anti-CD3

Anti-CD4

Anti-CD8

Anti-CD28

Cholera toxin-B subunit

Cold exposure

Anti-complement receptor

Complete Freund's adjuvant

Anti-CTLA-4

Cyclosporin

Cyclosporin A

Dapsome (4,4"-diaminodiphenyl
sulfone)

Deflazacort

Dendritic cells from pancreatic
lymph node

Deoxysperogualin

Diazoxide

1,25 dihydroxyl Vitamin D3

Elevated temperature

Encephalomyocarditis virus (ECMV)

Escherichia coli extract

Therapies that Cure T1D in Mice:

Essential fatty acid-deficient diets
FKS06

Galium nitrate

Glucose (neonatal)

Glutamic acid decarboxylase
-intraperitoneal, intrathymic, intra-
venous, oral

Glutamic acid decarboxylase
peptides

-intraperitoneal, intrathymic, intra-
venous, oral

Gonadectomy

Heat shock protein 65

Heat shock protein peptide (p277)
Anti-ICAM-1

Immobilization

Immunoglobulin (IgG2a)
Anti-integrin alpha 4

Inomide

Insulin

-intraperitoneal, oral,
subcutaneous, nasal

Insulin B chain/B chain amino acids
9-23

-intraperitoneal, oral,
subcutaneous, nasal
Insulin-metabolically inactive
Insulin-like growth factor |
Interferon-o

Anti-interferon-y

Interferon-y receptor

Interleukin-1

Interleukin-1 receptor

Interleukin-2

Interleukin-2 receptor fusion toxin
(DABA4BO-IL-2)

Interleukin-3

Interleukin-4

Interleukin-10

Interleukin-12 antagonist

Islet cells—intrathymic

Lactate dehydogenase virus (LDH)

Lactobacilus casei

Lazaroid

Linomide

Lithium chloride

Anti-LFA-1

Anti-L-selectin

Lymphocyte choriomeningitis virus
(LCMV)

Anti-lymphocyte
serum/lymphotoxin

Lymphocyte vaccination

LZ8

MDL 29311

Melatonin

Anti-MHC class |

Anti-MHC class Il

Mixed allogeneic chimerism

Monosodium glutamate

Murine hepatitis virus (MHV)

Mycobacterium

Matural antibodies

Micotinamide

Mutramigen

OK432

Overcrowding

Pancreatectomy

Pentoxifylline

Pertussigen

Poly [I:C]

Pregestimil diet

Probucol

Prolactin

Rampamycin

Reg protein

Rolipram

Saline (repeated injection)

Semi-purified diet (AIM-76)

Silica

Sodium fusidate

Somatostatin

Mon-specific pathogen free
conditions

Streptococcal enterotoxins (SEA)

Superantigens

Superoxide dismutase-
desferrioxamine

TGF-p

Anti-T-cell receptor

Anti-thy-1

Thymectomy (neonatal)

T-lymphocyte clones

Tolbutamide

Troglitazone

Tumer necrosis factor-c

Tumor necrosis factor-f

Vitamin E

Anti-V0LA-4

*from Atkinson and Leiter, Natur Med 1999



Immunotherapy trials in humans

Thy pl +
Delay & AbATE— ATG + G-CSF - 2016
Teplizumab ATG + G-CSF + Rapamycin + Islet Transplant - 2018
Alemtuzumab + Anakinra + Etanercept + Liraglutide 4
Plerixafor — 2021

1-alph DEFEND 1 & DEFEND 2— ATG + G-CSF + Low dose IL-2 + Etanercept +
RN Otelixizumab Exenatidess 02
hydroxyvitamin D3 DILT1D— IL-2 Cytokines
Anti-IL-6 (Siltuximab) — 2017
" Anti-IL-6 Receptor (Tocilizumab) — 2018
lalpha,25- Autologo.us_ Canakinumab REPAIR- Autologous Anti-IL12/IL-23 (Ustekinumab) — 2017
dihydroxyvitamin D3 Hematopoietic iD= CD3*CD4'CD25'CD127 Anti-IL12/IL-23 (Ustekinumab) + INGAP ~ 2017
Autologous Stem Cell AIDA— Sitagliptin + Polyclonal Treg cell Anti-IL21 ('::,cofu.?ogf);, E‘%El"s'“de -2019
- H Non-myeloablative ChAglyCD3 Transplant Anakinra Lansoprazole therapy S
It iIs estimated that over Hamatopaletic St e
& s Low dose Proleukin (IL-2) - 2023
Cell Transplant with - Protégé— T Anakinra Anti-TNFa (Golimumab) — 2019 + 2021
ATG + Teplizumab Teplizumab Bone Mes | Autologous T cells
e O e Cyclophosphamide Stem Cells Umbilical Cord IMCY-0098 - 2018
) Conditioning Exenatide +/- Blood START-ATG OTle"I’f'wmabb -2%2128
i DIATOR— Wharton's chitnas
. . . Daclizumab i 4 Autologous Cord Tregs
h Mycophenolate ' | Atorvastatin jelly-derived | “giood + Oral ATG + G-CSF CLBS03 ( Ex Vivo b
ave participatead In mofetil + e esenchymal | pocosshersec eguony el 202
tem Cells id + Vitamin D CD4*CD127"/CD25* Polyclonal Tregs + IL-2 - 2021

. . Daclizumab Vaccination sl G-CSF Umbilical Cord Blood Tregs + Liraglitude — 2019

Umbilical Cord Blood Tregs — 2019

preventio n/ preservation Tregs s i CO20antbety - NIA

I o Costimulation
= - T ce Is T&B Tcell- Stem  Hygiene Stem Increti Thymocytes +/- Abatacept (CTLA4-Ig) — 2018
trl al S S I n Ce th e SemCs o yinminb cells Tcells APC  Cells vamhes‘ Lt Cells Teells UCB g IL-1 lmmunomobilizatio Treg
early1980s when the first D mm =P, DD ) v 4 °"g°'"g
-

. - Global Inmune T cell co- Innate  Vitamin
trl al WaS d O n e Wlth Bl B e Uce| | Dos VimminD Treg+/-Bcell stimulation  Immunit D Stem Cells Immunlt Innate Immunity

Alpha-1 Proteinase Inhibitor — 2017
PGD2 receptor antagonist MK-1092 - 2018

. Autologous Immunoregulatory Dendritic Cells — 2019
cyclosporine

Allogeneic Mesenchymal Stem Cells — 2017
Autologous A|Pha~1. Alpha-1 Mesenchymal Stem Cells - 2017
ENBREL Toler ni antitrypsin antitrypsin Allogeneic Adipose Mesenchymal Stem Cells with
(Et: t) e Og.e < TYP Bone Marrow Mononuclear Cells — 2018
alercep Dendi:'ltic Stem Cell Educator Therapy - 2019
Cells TIDAL— Alefacept . aLD-SCs / CB-MSCs + G-CSF - 2019
oral IFN-a P Cholecalciferol Cremether e
Imatinib - 2019
: Abatacept Neuropeptide
Rapamycin Substance P — 2017
+IL-2 CXCR1/2 Inhibitor
Immunoablation (ATG + Cyclophosphamide) + T LadaiiinS2015
Autologous Hematopoietic Stem Cell Transplant Sitagliptin — 2017
+ G-CSF Exenatide — 2017
Saxagliptin — 2017
Albiglutide - 2017
Ritiximab Umbilical Cord Mesenchymal Stromal Cell + Vildagliptin -2017
Cholecalciferol Autologous Bone Marrow Mononuclear Cell Liraglitude — 2018 + N/A
Stem Cell Transplant Rapamycin + Vildagliptin - 2018
P! B cell Stress.
Calcitriol Alphal-Antitrypsin - 2017
Adipose-derived Insulin-secreting Mesenchymal jlaoussoceosichol SACTLIDGEAI 2018

N Verapamil - 2019
Stromal Cells + Bone Marrow-derived Alpha difluoromethylornithine (DFMO) — 2019

Hematopoietic Stem Cell Infusion Vitamin D

Autologous
Umbilical DF-I12—

Cord Blood -2

Transfusion

Cyclosporin +
Methotrexate

Ergocalciferol — 2020
Environmental Factors
Stem Cell Educator Therapy Prebiotic Fiber — 2017
Probiotics — 2018
GNDbAC1 -2018
Autologous Mesenchymal Stromal Cells Enteroviis acen siaa =202
BCG vaccination - 2023

*From Atkinson et al., Lancet D & E, 2019
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How many different therapies have been effective in saving

beta cell function in people with newly-diagnosed T1D?

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..




8 immunotherapies have been effective!

Teplizumab

Otelixizumab

Y

Rituximab

Abatacept

A 4

Alefacept

v

Anti-IL-21/ Liraglutide

Golimumab

Low dose ATG

||y
2
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

e All studies done in new-onset T1D

4

* Therapies prolonged beta cell function for 6 months to 2 years

oya Research Institute



Trials enrolling those with new-onset T1D

CURRENTLY ENROLLING AT BRI:

DESIGNATE COBRA STUDY @ TOPPLE STUDY

Eligibility: Diagnosed within the Eligibility: Diagnosed within the Eligibility: Diagnosed within the
past 18 months, Ages 18-45 past 3 years, Ages 18-45 past 4 years, Ages 18-45

Treatment: 12 weekly injections Treatment: 3 infusions of Treatment: Plasmid Therapy via
of Siplizumab Vedolizumab with or without 8 weekly injection for 12 weeks

weekly injections of Etanercept

4 possible arms with varying 3:1 randomization

doses of Siplizumab No Placebo Group

Benaroya Research Institute




Most new-onset studies pay for travel!

" Benaroya Research Institute
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Can we do anything to help
save the beta cells she still
has?

preserve beta cell
function after diagnosis
but nothing is FDA
approved yet. Trials for
newly-diagnosed
people are enrolling!

Benaroya Research Institute




Could we have
known about her
T1D earlier?

Benaroya Research Institute
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The only window
we currently have
Into the pancreas Is
through a blood
test.

enaroya Research Institute




Too few circulating
Islet-attacking T
cells to detect easily
on a blood test



B cells help direct T
cells to where they
are needed

Benaroya Research Institute




In T1D, B cells send
wrong messages
and direct T cells to
the islets

. Benaroya Research Institute




Evidence of
these wrong
messages can

be found In
the

bloodstream

Benaroya Research Institute




What are these "wrong messages" called?

Cytotoxic T-Cells
Diabetes Autoantibodies
Immunoglobulins
Autoimmune antigens

Bad News

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



&% |= diabetes ﬁr/ 95% of children who develop T1D before
autoantibodies puberty have antibodies by age 5

Insulin GAD A2 ICA 7ZnT8

- 5 5 3¢ ¥

There are 5 autoantibodies
assoclated with T1D so far

.‘ Benaroya Research Institute



Autoantibodies appear many years before diagnosis

. Benaroya Research Institute
1Y /




"» "
If you test positive for at least 2 autoantibodies, what is

your chance of developing symptomatic T1D over the
course of your lifetime?

~25%
~40%
~60%
~85%
~100%

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



If you test positive for at least 2 diabetes
autoantibodies, you have ~100% chance of
developing symptomatic T1D over the course of
your lifetime

A
+

This is Stage 1 T1D!

‘ Benaroya Research Institute




What are the stages of T1D?

Some Meet ADA
Normal blood o : L
UCOSE abnormalities in  diagnostic criteria
J blood glucose for T1D

Longstanding T1D

W

Two or more diabetes-related
AAB are present

Stage 2



Likelihood of clinical
diabetes over 10 years

>95%

.
o XY

o Y

oo NN
Y XYY

Number of antibodies

More types of islet
autoantibodies =
greater likelihood of
developing clinical
diabetes

Typel
Diabetes ,
TrialNet



Impact of AGE on Disease Progression

V& \"/

L°]

~

STAGE 1 (Start of T1D) | STAGE 2 STAGE 3 (Clinical Dx) STAGE 4
= 2 autoantibodies = 2 autoantibodies > 2 autoantibodies Long standing T1D

°
Age 5-9 '

Age <5

®
Age 10-14 '

®
Age 15-19 '

Age = 20 i




Could we have
known this
earlier?

We can now detect
T1D before
symptoms develop by
testing for diabetes

autoantibodies

.‘ Benaroya Research Institute



Since | have a child with
T1D....

...are my other family
members
at risk??

Benaroya Research Institute




"» "
What is the lifetime risk of T1D in family members of those

with T1D?

1in 100
1in 20
1in 50

1in5

None of the above

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



T1D risk in family members

Genetic Risk

» General population risk is 1 in 300

* |f you have a family member with T1D,
your risk is 1 in 20

Family members are at 15x
greater risk to develop T1D




Because of this elevated risk, family members
are eligible for FREE autoantibody screening
through TrialNet and other programs

Insulin  GAD |A2 8

Typel
Digbetes
Trial

‘ Benaroya Research Institute
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How can family members be screened?
Visit the TrialNet table!

Screening will be available until 4:00 pm TODAY ONLY

Who can be screened:

« Anyone age 2.5 through 45 years with a sibling, child or parent
with T1D.

« Anyone age 2.5 through 20 years with a sibling, child, parent,
cousin, uncle, aunt, niece, nephew, grandparent or half-sibling
with T1D.

Visit www. TrialNet.org

Typel
Diabetes
Trial
a .‘ Benaroya Research Institute




What If | test positive for autoantibodies?

* MONITOR CLOSELY FOR DISEASE
PROGRESSION

 HbAlc, oral glucose tolerance test, and
autoantibody testing every 6-12 months at
a TrialNet clinic (BRI is one!)

* Lowers risk of DKA at diagnosis
* Lowers HbAlc at diagnosis
« Decreases chance of hospitalization

* EARLY DETECTION ALLOWS FOR EARLY
INTERVENTION

» Refer to endocrinologist as soon as insulin
IS needed

- May offer treatment with therapies aimed TWQ

Diabetes

saving beta cell function.... Trial

.‘ Benaroya Research Institute



"n "
If you have a family member with T1D, have you been

tested for autoantibodies?

. Yes: | have been tested A . No: | have not yet been tested B | don't know C

No: | have not yet been tested

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



Since | have a child with
T1D....

...are my other family Il b .

members ‘ . .
~ z ey S
‘“/ g

.

family members are
at higher risk and you
should consider
screening for
autoantibodies

Benaroya Research Institute




If my family members
test positive for
antibodies, can we do
anything for them to
prevent T1D?

Benaroya Research Institute



Will therapies that work in new-onset T1D be more
effective if we give them before symptoms develop?

/ Teplizumab
Otelixizumab
Rituximab
/ Abatacept
Alefacept
Low dose ATG
ENROLLING .
Golimumab
Anti-IL-21/ Liraglutide

Stage 1 or 2 Stage 3
T1D TiD

. Benaroya Research Institute
1Y !




"= "
We already have an FDA-Approved drug to slow diabetes

progression before symptoms develop

True False

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app




TRUE! We have already successfully delayed
progression from Stage 2 to Stage 3 T1D

- T NEW ENGLAND
2/~: JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

An Anti-CD3 Antibody, Teplizumab, in
Relatives at Risk for Type 1 Diabetes -‘-10
Kevan C. Herold, M.D., Brian M. Bmdy F‘hD 5. t‘ﬂkg

Jeffrey A, Bluestone, Ph.D,, Linda A, Di . Dufort, Ph.D,,
Stephen E. Gi [E‘erI’I M D ﬁé _IE-F’r' ey P. Krischer, Ph.D.,,
F'E[E' 5. L| aj arks, M. D Wayne Moore, M.D., Ph.D,

r.-] Henry Rodriguez, M.D., William E. Russell, M.D.,

er '1'|l;}d5h.¢l MDD, Jay S, Skyler, M, D, Eva Tsalikian, M.D.,
M Diane K. Wherrett, M.D., Anette-Gabriele Ziegler, M.D., and

Carla ). Greenbaum, M.D., for the Type 1 Diabetes TrialNet Study Group.*

Triibat Wirrker 2032
‘ Benaroya Research Institute



Teplizumab (anti-CD3) inactivates T cells

Benaroya Research Institute




inter 2021

TrialNet’s prevention study tested 76 people

*Relatives of people
with T1D

«2 or more antibodies
AND abnormal
glucose tolerance

=ilje =illje =ilje¢ =il¢
=ille =ilje¢ =ilj¢ =l¢
=ilje =ije¢ =ilje =ije¢
=ilje =ije¢ =ilj¢ =lj¢
=ilje =ije¢ =ilj¢ =lj¢
=ie =il =ile =il
=ilje =ije¢ =lj¢ =lj¢
=ilje =ije¢ =ilj¢ =lj¢
=ilje =ilje =ilje¢ =llj¢
=ie =ille =i =H°
=ilje =ilje =illje¢ =ilje
=ilje =ie =illje =
=ije =ilje =lje¢ =ll¢
=ilje =ije =ie =ilje
=ilje =ije =lje¢ =ill¢
=ilje =ilje =ilje¢e =ill¢

'I' Majority (nearly 34) were <18 years old

Slide courtesy of Michelle So, MD, PhD

“ Benaroya Research Institute




Participants received 14 days
of infusions of Teplizumab or
placebo

Follow-up for average of 2-3
years

Benaroya Research Institute




Study showed a big delay in T1D in the first year

Clinical T1D

O o= o@=

%ow o==
C o= o=
0 o= o=

44%

7%

Ongoing follow-up showed 3-year

Benaroya Research Institute

delay in development of T1D!



A Big Step

Only study ever to demonstrate that
onset of T1D can be delayed

November, 2022- FDA APPROVED
Teplizumab (Tzield) for T1D prevention!

First immunotherapy EVER approved to
prevent an autoimmune condition

https:.//www.tzield.com/ for more
Information on accessing the medication

Typel
Digbetes
Trial ‘

Benaroya Research Institute


https://www.tzield.com/

New Prevention Trial Now Enrolling

STOP-T1D: ATG Prevention Study

Eligibility: Ages 12 to 35, positive for 2 or more autoantibodies,
abnormal blood sugar, high risk marker such as Alc between
5.7 and 6.4%

Treatment: 2 ATG or placebo infusions over 2 consecutive days

» Each infusion will take between 6 and 10 hours
« Must stay overnight at the treatment center for observation

. Benaroya Research Institute



If my family members
test positive for
antibodies, can we do
anything for them to
prevent T1D?

We have alread
delayed T1D with
Teplizumab, and it is
now FDA-approved!
Other diabetes
prevention trials are
enrolling.

Benaroya Research Institute




My cousin Pete also
has T1D, but he’s had it
for over 20 years. Are
there any therapies that
could help his body to
make insulin again?

Benaroya Research Institute




.. @ When poll is active, respond at pollev.com/honestcookiel80 ..
3 Text HONESTCOOKIE180 to 22333 once to join

For those in the room with T1D, how many years has it been

since you were diagnosed?

Less than 1 year
1-4 years

5-10 years

10-20 years

20-30 years

30-50 years

more than 50 years

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..




Therapeutic goals for those with longstanding T1D:

BETA CELL REPLACEMENT BETA CELL PROTECTION

Benaroya Research Institute




Human pancreas transplants have e
been done since 1960s -

* Most patients able to stop insulin therapy immediately after
transplantation

50-60% remain insulin-independent 10 years after transplant

« Patients require life-long anti-rejection medications which have
side effects

e Surgery Is not without risks

* Only~1,500 pancreases are recovered from donors each yeatr;
many aren’t suitable for transplant

« Only one pancreas available per 1000 patients with T1D in the US

Supply simply cannot meet demand......



We need an unlimited source of beta cells!

. Benaroya Research Institute
o



Vertex trial: Beta cells from stem cells

Douglas A Melton, PhD, along with wife
Galil and children, Sam and Emma

Melton with one dose of VX-880
Stem cell-derived islet cell replacement therapy

.. Benaroya Research Institute



A,

Q

Treatment 4

VX-880 production: stem cells are stimulated in
the lab to become insulin-producing beta cells

Human dose: 400 million beta cells (one vial)

Treatment is infused into the portal vein and cells
take up residence in the liver

Participants remain in the hospital for 1-2
weeks for pre-treatment care, infusion, monitoring,
and initiation of immunosuppressant therapy

VX-880 Beta Cell transplant recipients
currently require lifelong
Immunosuppression to protect the cells

Recipient

Islet in portal vein




Results in first participant

« So far, three patients have received infusions of VX-880
« 270 days after receiving his infusion:
* Brian no longer required any injected insulin

* His HbAlc dropped from 8.6% to 5.2%

 His insulin production levels were in the non-diabetic
range

Brian Shelton, 64, first to
receive VX-880

“It's a whole new life,” Mr.
Shelton said. “It's like a

. n
miracle. .. Benaroya Research Institute




“n VX-880 Beta Cell transplant recipients currently require .
lifelong Immunosuppression to protect the cells

Would you trade the need for lifelong insulin therapy for

the need for lifelong immunosuppression?

Yes No

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app




How else can we protect transplanted cells?

Encapsulation E‘;.,L&.LLJ @ Gene Editing @;

We can put the cells in a device that will protect We can edit the beta cells’ DNA so that they will be
them from the immune system unrecognizable by the immune system

Benaroya Research Institute

JDRF



How does encapsulation work?

Autoantibodies

: : N? N
Islet encapsulation provides a Y Y
selectively permeable barrier between \Y/
host and beta cells

Device is surgically implanted

No concomitant systemic
Immunosuppression

Some of the devices provide localized
Immunosuppression Immune cells

eta Cells %
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Encapsulation Device

Oxygen and
nutrients
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Insulin and waste

Benaroya Research Institute



Many groups developing encapsulation
devices

Sernova Viacyte

« Implanted under the skin in the fat tissue

« Beta cells may be introduced before or after the device is
iImplanted and vascularized

« Some devices have wells for localized immunosuppressants

Benaroya Research Institute




Cell protection: Gene-editing

- « Can we edit genes in manufactured beta
DNA editing & cells to make them “invisible” to the

A DNA editing technique, called CRISPR/Cas9, works like a biological version

of a word-processing programme’s “find and replace” function. | m m u n e SySte m ’)

HOW THE TECHNIQUE WORKS

e « Clinical trial of gene-edited stem cell
0 ; P rcice therapy product, VCTX-210, started this
g

year in Canada

Chromosome — DNA strand

Acellistransfected  Aspecially designed  An enzyme cuts off The defective DNA
with an enzyme synthetic guide the target DNA strand is replaced
complex containing:  molecule finds the strand. with a healthy copy.

;Guide molecule target DNA strand.

iHea.myDN_mpy * Therapy is intended to be used without
DNA-cutting

enzyme i P ey Immunosuppressive therapies

WwVIACYTE E o
THERAPEUTICS Benaroya Research Institute
o




Other Ideas: Beta Cell Proliferation or

Xenotransplantation
N Maike Sander, M.D., UCSD B

» Dr. Maike Sander has developed an agent that can make beta cells proliferate

« Working on a targeted drug delivery system technology that can deliver
therapies directly to human beta cells

« Currently being tested in mouse models of T1D

4
University of Alberta N

& - Attempts at full pancreas xenotransplantation have not been successful
throughout history (cows, pigs, sheep, rabbits, fish have been trialed...)

« Team can successfully isolate beta cells from human pancreases and
transplant them into people with T1D

« Team working on developing a safe source of islets from neonatal pigs /




BRIDGE Study

For ANYONE with a T1D diagnosis

 Initial blood sample drawn:
« checked for genes associated with T1D
« Autoantibodies measured
« Participant may be asked to return when a scientist needs
more blood from someone who matches his/her/their profile

To schedule an appointment,
Email: diabetes@benaroyaresearch.org

..‘ Benaroya Research Institute



My cousin has had T1D
for over 20 years. Are
there any therapies that
could help his body to
make insulin again?

Maybe! We need
people like him to
participate in studies
so that we can find
out!

Benaroya Research Institute




It’s been slow, but let’s reflect

Examination of Urine for Sugar
with the

Urine Sugar Test Case, Sheftel |

Tandem

©

t:connect

https://www.dexcom.com/

Benaroya Research Institute
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It’s been slow, but let’s reflect

Scott. (2013). Cutting it short [Photo of lancet]. https://rollinginthed.wordpress.com/2013/07/23/cutting-it-short/

One Drop Blood Glucose Monitoring Kit. (n.d.). [Photo of One Drop]. Retrieved March 12, 2021, from . Benarova Research Institute
https://www.apple.com/shop/product/HMNO2LL/A/one-drop-chrome-blood-glucose-monitoring-kit .. ‘:.I"




It’s been slow, but let’s reflect

O

Benaroya Research Institute




It’s been slow, but let’s reflect

Benaroya Research Institute




Your child has
type 1 diabetes

But, we have therapies to
preserve the beta-cells she
still has and we can
consider beta cell
transplantation or
proliferation therapies.
Here is what we’re going to
do next...




We have research participants to thank for ALL of
these advances! Friends for life changing lives...




Studies available at Benaroya Research Institute

,"@Q BRIDGE
« TRIALNET AUTOANTIBODY SCREENING STUDY
AND MONITORING (AVAILABLE TODAY) ATG

PREVENTION
< TUDY TOPPLE (TN27)

(STOP-T1D)

DESIGNATE
ONGSTANDINC
m

Normal blood sugar ~ Abnormal blood sugar Clinical diagnosis

FOR MORE INFORMATION,
CALL: 1-800-425-8361
Or email

diabetes@benaroyaresearch.org > 2 autoantibodies > 2 autoantibodies > 2 autoantibodies



mailto:diabetes@benaroyaresearch.org

QR code for those interested in research!

First name

* must provide value

Last name

* must provide value

Zip code

* must provide value

Preferred method of contact (check at least
one box)

O Email

O Phone call

O Text

My research interest:

O | am newly diagnosed with T1D

O My child is newly diagnosed with T1D

O | or my child live with T1D

O | have a family member with T1D and am

concerned about my risk

.. Benaroya Research Institute



Benaroya Research Institute: é®
s BenaroyaResearch.org &
-4 800-888-4147

diabetes@benaroyaresearch.org

Benaroya Research Institute

“Life doesn’t always get better.
But you do. You get stronger.
You get wiser. You get softer.
With tattered wings you rise.

And the world watches In
wonder at the breathless
beauty of a human who
survived life.”
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Tavlor Adams. pediatric ICU nurse. person with T1D!

--L.R. Knost



FAMILY

SCIENCE DAY

Saturday, April 22
9am - 1pm
Benaroya Research Institute

Come and meet a real scientist!

Fun hands-on activities for kids, hosted by

youth leaders who are living with type 1 diabetes
(T1D).

A chance for adults to talk with local researchers and
ask your questions about T1D and research.

TrialNet risk screening for families who want to know
their risk of developing T1D. This test is free for
eligible family members.

For more info, call 800-888-4187 or email diabetes@benaroyaresearch.org Benaroya Research Institute
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