CLINICAL TRIAL ECOSYSTEM FOR IMMUNE TOLERIZATION




Ultimate Goal: Curative Therapy

ULTIMATELY A CURATIVE STRATEGY WILL REQUIRE DURABLE OR PERMANENT
INTERFERENCE WITH MECHANISMS THAT LEAD TO AUTOREACTIVE ANTIGEN
PRESENTATION AND PROPAGATION OF IMMUNE MISRECOGNITION TO HUMAN
PROTEINS SUCH AS AQP4, MOG OR OTHER DISEASE-SPECIFIC AUTOANTIGEN



Basic Premise of Immune Tolerization

T |deal Features of
e ‘ Tolerizing Therapies:

y

* More Specific
* Antigen-targeted
* Critical immune effectors

 Boosts Tolerance

* Enhances regulation
* Central or peripheral

* Long-Term Efficacy
* Extended dosing intervals
* Potential permanent cure

* |mproved Safety

* Less immunosuppressive
* Spares host defenses

| MAKE THE IMMUNE SYSTEM

a . “A PARTNER” NOT “THE ENEMY” * Better Tolerability

N > - _‘ * Fewer off-target effects
s » « Autologous / Inert

Source: 3 GJCF Summit for Immune Tolerization [2023] Access: www.qguthyjacksonfoundation.org 3



https://guthyjacksonfoundation.org/videos/nmo-tolerization/

NMO: Ideal Model for Immune Tolerization
Auto-Ag AQP4 & critical epitope targets are known

Pathogenic mechanisms and pathways established
Specific clinical phenotypes & relapse adjudication
Robust & increasing prevalence in US & worldwide
Orphan disease status and fast-track opportunities
4 approved drugs: relapses occur; key AEs & costs

GJCF assets: CIRCLES, genotypes, patient synergies

Source: 3" GJCF Summit for Inmune Tolerization [2023] Access: www.quthyjacksonfoundation.orq



https://guthyjacksonfoundation.org/videos/nmo-tolerization/

- Roadmap to Immune Tolerization Cures =—

Identify Specify Define Optimize Prove Safe Agency
Disease Immune Tolerizing Tolerizing & Effective Review &
Antigen Targets Strategy Medicine in Trials Approval

€ % B o o)

Source: GJCF-ITN-NIH Tolerization Summit [2016] Access: www.guthyjacksonfoundation.org
Modified from Immune Tolerance Network [2022] Access: www.immunetolerance.org




- Key Concepts in Tolerization Trial Desigh =

What is Tolerance Efficacy
Tolerance ? Achieved?  Achieved ?

Stage &
Severity ?

Definitions Biomarkers Endpoints

te Central or Molecular Safety &
r? Peripheral? orCellular? Durability ?

Source: 3" GJCF Summit for Immune Tolerization [2023] Access: www.guthyjacksonfoundation.org 6



https://guthyjacksonfoundation.org/videos/nmo-tolerization/

Potential Investigative Strategy

INVESTIGATIVE STRATEGIES

Source: 3" GJCF Summit for Immune Tolerization [2023] Access: www.guthyjacksonfoundation.org



https://guthyjacksonfoundation.org/videos/nmo-tolerization/

Potential Investigative Strategy

INVESTIGATIVE STRATEGIES Discontinue
immunotherapy
Immune
tolerance
| Stable strategy _
—> for >2 _Contlnue
' years immunotherapy
Standard of Care
+ Placebo /
Sham

Source: 3" GJCF Summit for Immune Tolerization [2023] Access: www.qguthyjacksonfoundation.org



https://guthyjacksonfoundation.org/videos/nmo-tolerization/

Tolerization Clinical Trial Options

Observed results in clinical trial
lead to changes that “adapt” to

the emerging data

Feasible
Evaluable

e Established “go-no go” rules
« Sample size modifications
 Multiple simultaneous
platforms
« Common comparator group

Small

Adaptive Large

RCT

Source: 3" GJCF Summit for Immune Tolerization [2023] Access: www.guthyjacksonfoundation.org 9



https://guthyjacksonfoundation.org/videos/nmo-tolerization/

= Clinical Trial Consensus Working Model =—

Establish Confirm Interim Clinical Endpoint & Safety = Endpoint
Biomarker | Tolerigenesis | Efficacy & Safety ~ Analysis During  Analysis
Baseline Biomarkers* Biomarkers Masked Period  QLE Period

I I I I I
I socAlone ! Ongoingsoc ' 0Ongoingsoc 1 Ongoing SOC !

%

Randomize

L .8 2 B B 8 B B B B J |
L 2 8 B B B 2 B B B 8 J |
2 B B B B 2 B B N _§ _J} |
e 2 B B B B R B B B _§ _J} |

Inclusion *Taper SOC
Criteria Exp Regimen ' ' _
Exp Regimen Dosing Post-Exp Regimen
SOC = Standard of Care TI me OLE = Open Label Extension

Source: 3" GJCF Summit for Immune Tolerization [2023] Access: www.guthyjacksonfoundation.org 10



https://guthyjacksonfoundation.org/videos/nmo-tolerization/

Biomarkers of Immune Tolerization
Antigen reactivity AUtO reaCtive TOlerigeniC

B cell activation

= AQP4-1gG/MOG-IgG titers IL-6 BAFF ;II-_G1FOB :H?
IL-17 IL-4 - 5
= Class switching in cervical lymph nodes [ CD80/se IL-13 IL-37 CD80/86 IL-27
IL-36 [} 0 IL-31 sTNFR o o slL-1R
MHC MHC
Cell subsets cps// N cof/ %
= TvsBecell TcR BcR

O —
CD40L  CD40

= Effector vs suppressor

Autoreactive cells

TcR BcR
O «— 2 Breg
CD40L CD40

IL-5
: : IL-16 IL-2
Cytokine signatures: IL-19 IL-17E
IL-33 1L-35
= |FN alpha IL-18BP

= Th2/Thi

= Confounding by cytokine release (e.g. CAR-T
therapy)

Source: Steinman et al. [2016] Neurology / N2 3(5)e:276 11



Equecabtagene Autoleucel in AQP4-1gG+ NMO

BCMA aka TNFRSF17 aka BAFF Ligand

fhCT103A Autologous Anti-BMCA CAR-T

<
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b
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- Equecabtagene Autoleucel in AQP4-IgG+ NMO -
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Anti-BCMA CAR T-cell therapy CT103A in relapsed or refractory...
Qin et al.

Signal Transduction and Targeted Therapy (2023)8:5
https://doi.org/10.1038/541392-022-01278-3
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Summary & Prospectus

Key Trial Design Questions & Challenges

Which patients: Stable or Failing Treatment ?
Disease stage: Early Onset or Later in Course ?
Technology platforms: Priorities & Comparators ?
Tolerigenesis biomarkers: Known or Needed ?
Safety signals: Relapse and Key Adverse Events ?

Efficacy signals: Remission & Reduced Disability
?

Treatment history: Current and Past Heterogeneity ?

Concomitant therapy: Reduced informativeness;
mitigate risks ?

Comparator group: Modified Placebo Control (SoC) ?

Endpoints: Credible Non-relapse Metrics of Efficacy
?

Trial network: Multi-Platform and Adaptive Designs ?

Durable efficacy: Boosting vs. Permanently Curative
?







Autoreactive
IL-6 BAFF
IL-17 IL-4
IL-32 CD80/86 IL-13
IL-36 M B IL-31
MHC \
BcR
<> — <>
CD40L  CD40
IL-5
IL-16
IL-19
IL-33

Biomarkers of Immune Tolerization

Tolerigenic
TGFB IL-10
IL-10 IL-11
IL-37 CD80/86 11227
sTNFR o 0 siL-1R
MHC
CD28 ,/ \

TcR BcR

K> «— 2 Breg

CD40L CD40

IL-2
IL-17E
1L-35
IL-18BP

Source: Steinman et al. [2016] Neurology / N2 3(5)e:276

17




= (continued) =

CLINICAL EFFICACY

®= Relapses

=  MRI activity

= GFAP and markers of cellular injury
= Disability

= Fatigue

®  Pain

Anti-BCMA CAR T-cell therapy CT103A in relapsed or refractory...
Qin et al.

Signal Transduction and Targeted Therapy (2023)8:5
https://doi.org/10.1038/541392-022-01278-3
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