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Organ Transplant: Challenges of Chronic Immunosuppression

Immunosuppression is not disease-modifying; requires lifelong chronic immunosuppression

Kidney toxicity
~35% of living donor transplants and ~50% of deceased donor transplants fail within 10 years'

Significantly increased risk of cancer?

Hypertension, diabetes, high cholesterol, weight gain?
Cardiovascular (CV) issues are leading cause of post-transplant mortality

Increased risk of serious infection?

High cost, pill burden (>20 pills/day for life) and decreased QoL
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What Is Immune Tolerance?

Post-transplant immune tolerance denotes a state in which the
recipient’s immune system

Responds normally to
foreign
antigens/pathogens

Accepts donor organs,
tissues, and cells
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Cell Therapies being considered for Tolerance Induction

e HSC to induce chimerism
e HSC to induce immunomodulation

* Regulatory T cells (polyclonal, Ag
specific, CARTreg)

* Dendritic cells (DC)
* Mesenchymal Stem Cells (MSC)

* Apoptotic Cell Delivery (ECDI, Mitomycin
C, ECP)
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Tregs Restore Balance
to the Immune System Interacting and suppressing activity of

“effector cells”

Apoptotic
Cell

Converting naive, uyncommitted
T cells into Tregs, a process known as
infectious tolerance

Influencing other cells in the immune system
to reduce inflammation and promote
tolerance

IL-10, TGF-8B,
IL-35

Need sufficient numbers of Tregs for clinical
application: ex vivo expansion

Issa F, Chandrasekharan D, Wood KJ. Regulatory T cells as modulators of chronic
allograft dysfunction Curr Opin Immunol. 2011 Oct;23(5):648-54.



Tregs: Clinical Evidence in Transplantation

Higher circulating numbers of Tregs in tolerant liver transplant recipients.
Increased numbers of Tregs in tolerant kidney transplant recipients.

Improved outcomes in stem cell transplant patients receiving infusion of expanded Tregs.

IS withdrawal in LDLT recipients receiving Treg like cell infusions (Todo et al)

Safe reduction of IS to monotherapy in LDK transplant recipients receiving autologous
expanded Tregs (Harden and Issa et al, ONE Study)

Leventhal JR, Mathew JM, Salomon DR, et al. Am J Transplant. 2016 Jan;16(1):221-34. Nonchimeric HLA-Identical Renal Transplant Tolerance: Regulatory
Immunophenotypic/Genomic Biomarker.




Polyclonal

IL-2,
rapamycin/

everolimus +

(in some
cultures

Anti-CD3/
Anti-CD28

Q Bead

& i $,
7
frée

Antigen
Specific

IL-2,
rapamycin/
everolimus
(in some
cultures

Transgenic TCR

Lentivirus Vector

Y  Anti-CD3/

Anti-CD28
Bead
’ ea
e

IL-2, rapamycin/
everolimus (in some
cultures

"Donor" Specific TCR%E\‘/ . é/&"

_ Lentivirus Vector




Regulatory T cell therapy is associated with distinct
immune regulatory lymphocytic infiltrates in kidney

transplants

Graphical abstract
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Highlights

e Patients receiving Treg therapy have excellent long-term
outcomes

e Immune infiltrates within the transplant are observed after

Treg therapy

Authors
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Joanna Hester, Fadi Issa
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fadi.issa@nds.ox.ac.uk

In brief

McCallion et al. report that kidney
transplant recipients treated with Treg
therapy exhibit prominent immune
infiltrates within the transplanted organ.
Infiltrates occur in patients with excellent
long-term outcomes and exhibit
immunoregulatory and B cell signatures,
supporting the notion that local regulation
is a prominent mechanism of Treg

therapy.




The TWO Study: Oxford UK TW@

STUDY

Transplantation Without Overimmunosu ppression

= Single center, phase IIb randomized controlled trial of autologous regulatory T cell therapy in
renal transplantation (N=68)

= Recipient Tregs immunomagnetically selected pretransplant, polyclonal expansion and
cryopreserved.

= Pandemic related modifications to protocol — no induction in the Treatment arm

= Tregs infused on Day+5 post-KTx. MMF weaned by one year. Primary endpoint at 18 months is
incidence of BPAR

Regulatory T cell arm




TRK-001 Phase 1

Trial Design and Clinical Results 1



Completed First in Human Phase 1 Trial: TRACT

. .
Infusion with polyclonally expanded Tregs up to 5

SCIENTIFIC REPi{}RTS billion cells is safe.
o

No infusion related serious adverse events.

orFEN - A Phase I Clinical Trial with Ex Vivo
Expanded Recipient Regulatory
T cellsin Living Donor Kidney
e Transplants

PRI 8 e e 0 St S, At o, S TRK-001 was associated with an increase in

Jie Hel, Xuemei Hueang?, Lorenzo Gallen®®, Anton S kare?, Mohammed Javeed Ansari®™® &
Joseph R, Leventhal®S

e e g ety ey e circulating numbers of Tregs in the immune system:

transplant redpients and subjects with juvenile diabetes. Our by pothesisis that infusion(s) of Tregs
may induce transplant tolerance thus avoiding long-term use of toxicimmunosuppressive agents that L4 o L f
cause increased morbidityfmortality. Towards testing our hypothesis, we conducted a phase | dose

e e S L this biomarker has been linked to development o
kidney transplant recipients. Despite variability in recipient’s renal disease, our expansion protocol

produced Tregs which met all release critera, expressing =>98% CD&HCD25+ with < 1% CDEY and CD15-
contamination Our product displayed = E0% FOXP3 expression with stable demethylation in the
FOXP3 promoter. Functionally, expanded Tregs potently suppressed allogeneic responses and indwced
the generation of new Tregs in the redpient’s allo-responders inwvitro. Within recipients, expanded
Tregs amplified circulating Treg levels in a sustained manner. Clinically, all doses of Treg therapy tested
were safe with no adverse infusion related side effects, infections or rejection events up te twao yaars
post-trans plant. This study provides the necessary safety data to advanceTreg cell therapy to phase 1l
efficacy trials.

Two-year biopsies were normal with no rejection.

Kidney transplantation is the treatment of choice for most causes of end stage renal diseases"2. While transplan-
tation is effective in replacing the non-functional kidney, disparity between donor and recipient major histocom -
patibility antigens results in massive activation of the recipient’s immune system that, if left unchecked, leads to
subsequent rejection of the organ. To prevent this, patients must take immunosuppressive drugs (I5) for life, gen-
erally a combination of agents including a calcinewrin inhibitor (CHNI), and corticosteroid s, However, depend-
ence on IS tempers the substantial benefit obtained from transplantation' . Specifically, CMIs are nephrotoxic,
a side effect of significant concern in transplantation while steroids exacerbate osteoporosis and hyperlipidemia,
and cause avascular osteonecrosis. Development of alternate therapies that help to minimize the need for lifelong
immunosuppression, or to eliminate them entirely through the induection of tolerance, are therefore of great
interest

Regulatory CDMHCD25+ T cells (Treg) derived from the thymus and/or peripheral tissues have been dermon-
strated to broadly control T cell reactivity™!. Importantly, Tregs have been shown to control immune responsive-
ness to alloantigens and contribute to operational tolerance in pre-clinical transplantation models'=2%. Initial
efforts to evaluate the therapeutic effects of Tregs in humans have focused upon stem cell transplant recipients
in an effort to control graft versus host disease (GVHD) or to treat autoimmune diseases?! -4, There have been

'Diepartment of S urgery, Comprehensive Transplant Center, Feinberg School of Medicine, NorthwesternUniversity,
Chicago, IL, 60611 US4 ‘Department of Microbiolo gy and Immuenolo gy, Feinbeng School of Medicine, Mot hveest ern
Unieersity, Chicago, IL, 0611, USA_ *Math ews Center forCellular Therapy, Morthewestem Meamorial Hospital, Chicago,
IL, 60611, LISA. *Department of Medicine, Division of Mep hrology, Feinberg School of Medicine, Northwestern
University, Chicago, IL, 60611, USA *TRACT Therapeutics, Inc; 125W. Oak Street; Suite D, Chicaga, IL, 80610, USA.
James. M. Mathew and Jessica. H.-Voss contributed equally to this work. Comespondence and requests for materials
should be addressed to ) M.M. (email: james-mathew@northwestermoedu) or JRLL. {email: jleventh{Znm.org)



Phase 1: Kidney Transplant Study Design

Transplant Treg Infusion
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Phase 1 Trial Subjects Show Increased and Persistent Tregs
Following TRK-001 Infusion

Treg Infusion (2M) -2 Mean
25- . Y g .
p 5.0x10 5 Control
: . Tregs ;. Lontrols
{ 1.0x10° | g . No Tregs

0.5 x 10° :  Tregs
204 Tregs :

154

104

o L1y 1y 1 lf"‘\"|r|1

q&# S & &h—i{ﬁ’ S & q*h-ﬁ:;" S & #{i“ﬁ F & &5

Fold Change
cD4*cD25"'CD127 Foxp3®

Time




Phase 1: TRK-001 Demonstrates Preserved Demethylation of Foxp3
Promoter Region
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Phase 1: Profiling of Expanded Treg Products
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Phase 1: Immunoregulatory Capabilities of Expanded Tregs
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TRK-001 Phase 2:
RETIRE TRIAL

Singulera Therapeutics
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Phase 2 Clinical Sites




Phase 2 TRACT-KD-101: Reduction of Immunosuppression ...
B

Study Methodology: Prospective, multi-center, open-label, Primary Endpoints at 1 Year
randomized clinical trial, analyses after all subjects complete Month

» Successful taper to monotherapy
12 and Month 24 : : : : :

« Composite endpoint for immunological failure
Study Duration: Five years including a 2-year post-transplant follow-up including evidence of de novo DSA, BPAR, biopsy-
period and a 3-year surveillance period proven subclinical rejection, IFTA

Adults (18-65 yrs.) undergoinq living donor kidney transplant

N=34 ? Secondary Endpoint at 2 Years
N=T1

4 N=20
Arm 1: .
R
Arm 2A: TRACT/MONO Arm 2B:
mTOR TRACT/MONO CNI

« Successful maintenance of monotherapy




hymoglobulin (Arms 1 & 2)

TRACT-KD-101 Study Design ... ooy orn 5 A 27

Immune Monitoring & Transplant
Biomarkers
*Interim Analyses

Arm 2 Randomization

Arm 2 TRK
Randomization Transplant Infusion
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TRK-001 cGMP Manufacturing Process

=

Reinfuse Cells 46 1
o= TRACT

o
\N_J

Quality Control &
Release

Leukapheresis,
Cryopreservation

Thaw and Isolate
CD25 + Enriched Cells

Formulate Cells 4 l‘ .

23
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Shipping and Product Use Study Design

Sample
96 hrs 120hrs 144 hrs 168hrs

_ Control: Not shipped 28 ¢ \ \ \ \ :
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Shipping and Product Conclusions for Phase 2 Use

Conclusions:

= TRK-001 is able to be shipped/ flown without loss of viability or function

= Product Expiration is 120 hrs

= Product can be used up to 3 hours after placed at room temperature




Lymphodepletion: The Importance of Conventional T Cell Depletion in Treg Therapy

Lymphodepletion using T cell-depleting monoclonal (alemtuzumab) or polyclonal antibodies
(thymoglobulin) is essential to the clinical application of Tregs.

A 1:1 or 1:2 ratio of Tregs to conventional CD4+ T cells (Tconv) is control Tconvimmune responses

A high prevalence of Tregs is needed to establish a dominant tolerogenic milieu through bystander
suppression that is later maintained locally by infectious tolerance

A drastic change of Tconv to Treg balance is needed due to small percentage of nTregs (<5% of
circulating CD4+ T cells) in peripheral blood

Leveraging clinically available strategies for T cell depletion with alemtuzumab or thymoglobulin can
reduce the CD4+ Tconv pool by 95-99% to approximately 4.6 x 10° cells.

Hara M, Kingsley CI, Niimi M, et al. IL-10 is required for regulatory T cells to mediate tolerance to alloantigens in vivo. J Immunol 2001; 166:3789-3796 Kendal AR, Chen Y, Regateiro FS, et al. Sustained suppression by Foxp3+ regulatory T cells is vital for infectious transplantation tolerance. J Exp Med 2011;

208:2043-2053.
Graca L, Thompson S, Lin CY, et al. Both CD4+CD25+ and CD4+CD25- regulatory cells mediate dominant transplantation tolerance. J Immunol 2002; 168:5558~-

5565 Tang Q, Lee K. Regulatory T-cell therapy for transplantation: how many cells do we need? Curr Opin Organ Transplant 2012; 17:349-54.

Francis RS, Feng G, Tha-In T, et al. Induction of transplantation tolerance converts potential effector T cells into graft-protective regulatory T cells. Eur J Immunol
2011; 41:726-738



TRACT-KD-101: Eligibilityc:.

—
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Males or females aged 18-65 years as of the date of informed consent who will undergo a single organ, living donor kidney transplant.
Donor aged 18-65 years as of the date of organ donation. A certain degree of HLA matching between the donor and the recipient is not

required.

Blood type compatibility between recipient and donor must be established as follows.

Recipient Blood Type Acceptable Donor Blood Type
A AorQO
B BorO
AB A, B, AB,or O
0 0

No prior organ transplant of any kind.

Known sensitivity or contraindication to thymoglobulin, everolimus, sirolimus, or tacrolimus or other immunosuppression medication prescribed.
Subjects with an active infection considered clinically significant by an investigator that has not resolved prior to transplant
Subjects with a positive flow cytometric crossmatch using donor lymphocytes and recipient serum.

Subjects with PRA >80% per SOC pre-transplant assessment.

transfusion after the initial assessment.
Subjects with current or historic donor specific antibodies.
Body Mass Index (BMI) of < 16 kg/m? or > 38 kg/m? per SOC pre-transplant evaluation.

PRA must be repeated prior to transplant if patient receives a blood product



Summary and Conclusions

» Nearly all clinical trials of tolerance induction in kidney transplantation have
been conducted in living donor kidney transplantation

» LDKTx offers logistical and immunological advantages for early phase trials of
Tregs as compared to deceased donor transplantation

* Questions remain re: best IS reduction strategy when using Tregs, role of

lymphodepletion, biomarkers to be used to guide long term patient
management

« TRK-001 expansion data suggests “world-wide" distribution of a fresh product
is possible....

28



Dynamic Biotech Landscape of Cellular
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@ QEL-001 LIBERATE Study Expansion Cohort
Que" X CAR-Treg engraftment and expansion following rATG conditioning in liver transplantation
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