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• Fast off-rate CD19 CAR T-cell therapy in adults 
with r/r B-ALL

• CD19/22 CAR T-cell therapy for DLBCL

• TRBC1/2 targeting of T-cell Lymphomas



CAR T Cell Therapies In Adult B-ALL
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Current Status of CAR T Cell Therapies in Adult ALL

No approved CAR T therapy for adult B-ALL patients

Relapsed refractory patients have a significant number of co-morbidities

Current experience with CAR T therapies in r/r adult ALL is immature and limited

Highly active, but no clear sense of durability without subsequent allograft

Toxicity seems to be a particular problem with adults with r/r B-ALL
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Desired Characteristics of a CAR T Therapy for Adult B-ALL

Highly active

– High complete molecular response rate

– Durability of responses without subsequent allo-transplant

– Prolonged persistence of CAR, > 2yrs

Safe

– Low severe CRS and Neurotoxicity

– Safe administration to patients with high leukemic burden

Manufacturing

– High manufacturing success rate

– Short vein to vein time
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AUTO1 has Potential for Best-in-class Profile for Efficacy and Safety
AUTO1 compared to competitor CAR T cell therapies in Adult ALL

1. Roddie et al., ASH 2019 

2. Frey et al., JCO 2019
3. Shah et al., ASCO 2019 
4. Benjamin et al., ASH 2018

1AUTO1 2Kymriah 3KTE-X19 4UCART19$

Patient Numbers 16 35 41 21

CR Rate 87% (100%#) 69% (90%@) 68% (84%##) 88%

EFS 68% at 6 months
5.6 median 

(2.2m to 19.4m)
TBD TBD

Allo-Transplant 8% 38% 19% 78%

CAR T Persistence +++ +++ [++] +

Tox Management Normal Normal Normal Intensive Normal

CRS all Grade 44% 94% 100% 100% 94%

CRS ≥ Grade 3 0% 71% 
(17% G4/5)

29% 22% 16%

Neurotoxicity all Grade 25% 40% 93% 78% 33%

Neurotox ≥ Grade 3 19%* 6% 38% 11% 0%

#   Patients treated with closed manufacturing process 
* Observed in three patients with > 50% tumor burden
@ Patient received 500 mil dose as a split dose 10%, 30%, 60% over 3 days 
## CR Rate from 19 evaluable pts at Ph2 dose
$  Pooled pALL and adult ALL data from 18 patients





CAR T Cell Therapies In DLBCL
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Current Status of CAR T Cell Therapies in DLBCL

Two approved CAR T therapies for r/r adult DLBCL and one close to approval

CD19 CARs are highly active in r/r DLBCL

Unmet need remains with CD19 CAR T cell therapy

– 70-80% ORR, but only 29-37% durable CRR in DLBCL1,2

– The potential causes for relapse include:
• PD-L1 upregulation3 which contributes to CAR T exhaustion

• CD19 antigen loss4

Rate of severe (grade ≥3)  cytokine release syndrome (CRS 13-22%) and 
neurotoxicity (NT 12-28%)2,4

Relapsed/ refractory DLBCL is common, but currently CAR T therapies require 
intensive inpatient management

1. Locke F et al Lancet Oncol 2019
2. Schuster S et al NEJM 2019
3. Neelapu S et al ASCO 2018
4. Neelapu S et al NEJM 2017
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Desired Characteristics of a CAR T Therapy for DLBCL

High sustained complete response rate 

– Preventing target negative relapse

– Preventing checkpoint mediated resistance / exhaustion  

Safety profile suitable for out patient therapy

– Low severe CRS without intensive management

– Low neurotoxicity rates

Manufacturing at scale 

– Vector production at scale

– Cost effective production process 
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Alexander Study Design 

 Phase 1 – Rolling 6 design

 Phase 2 – Simon’s 2-Stage optimal design

AUTO3-DB1, single-arm, open-label, multi-center, Phase 1/2 Study in r/r DLBCL

Cohort 1 

Cohort 2

Phase I Dose Escalation
(Safety Cohort) 

Phase II
(Efficacy Cohort) 

Preconditioning Flu/Cy,  No Pembro
Preconditioning  Flu/Cy + Pembro day +14 x 3 doses
Preconditioning Flu/ Cy + Pembro day -1 x 1 doses

Dose in x106 CD19/CD22 CAR T Cells

50 50

150

450

900

450

900

Cohort 1: DLBCL NOS, high grade B cell lymphoma, 
tDLBCL from FL, > 2prior lines 

Cohort 2: Primary mediastinal, tDLBCL
from other iNHL, > 2prior lines 
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Summary 

AUTO3 product was successfully manufactured for all patients

Manageable safety profile, 0% ≥ Grade 3 CRS and 1/14 (7%) Grade 3 neurotoxicity 
with primary infusion

– No neurotoxicity of any grade in patients treated with AUTO3+ Pembro

Complete responses achieved without severe CRS, neurotoxicity or ICU care 

7/8 CRs ongoing with a median follow up of 6 months (1-18 months)

Pembrolizumab on D-1 x single dose is being evaluated further

Phase I Cohorts, ALEXANDER Study



























CAR T cell therapy for T Cell Lymphoma
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T Cell Lymphoma
Disease is aggressive with very poor prognosis

Data from UK Haematology Malignancy Research Network Smith et al. Br J Cancer (2015) 112, 1575-1584

DIAGNOSIS 5YR RELATIVE SURVIVAL (%)

B-CELL

DIFFUSE LARGE B-CELL LYMPHOMA 54.8

FOLLICULAR LYMPHOMA 86.3

HODGKIN’S LYMPHOMA 84.9

T-CELL (NON-CUTANEOUS)

PERIPHERAL COMMON, UNSPECIFIED 19.7

ANGIOIMMUNOBLASTIC T-CELL LYMPHOMA 26.2

ANAPLASTIC LARGE CELL

- ALK- 19.7

- ALK+ 75.2

ENTEROPATHY ASSOCIATED LYMPHOMA 28.0
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What is a Good CAR Target in PTCL?

Went et al. J Clin Oncol (2006); 24:2472-2479 
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Challenges Targeting TCRβ
Differences between TRBC1 and TRBC2 are small
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AUTO4 Summary

Targeting TCR beta constant chain isoforms may provide a generic approach to 
tackle the multiple subtypes of T cell-lymphoma

Aim to preserve immunity, as viral immunity does not appear to be biased towards 
one TCR beta isoform

Preclinical studies demonstrate utility of aTRBC1 CAR in vitro and in-vivo

AUTO4 clinical study in progress
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Structural Studies on a Highly Specific TRBC1 Antibody
Generation of diffraction quality crystals

Optimisation

MacroSol Screen
Initial hit

Three-dimensional crystals
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Crystal Structure of a TRBC1 Antibody in Complex  with TCR

Alpha chain Beta chain

Heavy chain

Light chain

aTRBC1 FabTRBC1
TCR
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Crystal Structure of a TRBC1 Antibody in Complex with TCR
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TRBC2 in-vivo CAR Activity
aTRBC2 CARs selectively target TRBC2 cells in the presence of TRBC1 cells

Anti –TRBC2 
CAR  

Anti –TRBC1 
CAR  

Anti –CD19 
CAR  

Mouse 1 Mouse 2 Mouse 3 Mouse 4 Mouse 5 Mouse 6
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AUTO5 Summary

Structural approaches have identified antibodies with specificity towards TRBC2

AUTO 5 binding domains have been generated and tested in CAR format in vitro and 
in vivo

Program is progressed towards IND
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AUTO4-TL Phase I/II Study
Clinical outcome of patient 1 

Baseline PET/CT scan 
Pre-AUTO-4 treatment

Month 1 PET/CT scan

 57 yr old with Angioimmunoblastic T cell 
lymphoma

 Past treatments include CHOP (CR) & IVE 
(refractory)

 AUTO4 Treatment

– Treated with 25x106 anti-TRBC1 CAR T cells 

– No expansion of CAR T cells was noted, No 
CRS or neurotoxicity or T-cell aplasia was 
noted

– Initial PET/CT at one month showed 
Complete Metabolic Response  but 
subsequently had progression on day 71 
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