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Evolution of CAR T Cell Therapy
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CD19: An Ideal Target for Immunotherapy
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FDA Approval for CD19-CAR T Therapy
T

KYMRIAH & August 30,
2017

Novartis Receives Approval
For Pediatric Acute
Lymphoblastic Leukemia
KYMRIAH 8 May 01, 2018
Large B-Cell Lymphoma

YESCARTA 6 October 18, 2017
Kite/Gilead Receives Approval
For Adult Non-Hodgkin Lymphoma
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Building Better and New CAR T Cell Therapy
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Variables Required for Effective CAR T Cell Therapy

¢ ] Key vanahles in adoptive transfer
5
Key variables in T-cell isolation ‘ reconditoning regimens
- Unselected PBMC s - Route 0 nistration
- Enriched memory subsets ( - T-cell dosage
- Defined CD4/CD8 ratios ‘ - Frequency of infusion

\; ! U  Starting population: unselected
/ ‘ PBMC, memory subsets, defined
% 1 4, CD4/CD8
S A iy Activation: CD3/CD28, OKT3
v Ex vivo expansion: cytokines

CAR design: scFv, spacer
Clinical management
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Key variahles in T-cell activaction
- Anti-CD3 (OKT3)
CDa/cnzs stimulatio
- Artificial antigen-presenting cells
er CAR T cells

Key variahles in CAR desngn
nigen-bl ing domai
spacer
in
Vlraldeliv ery, e.g. lentivi
Nonviral delivery, e.g. el | . oporatiof
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The T Cell Compartment Consists of T Cell Subsets at
Different Stages of Differentiation

Memory Stem Central Effector
Cell Memory Memory Effector

(Tsew) (Tew) (Tew) (Te)

CDASRAICDBZLS, COASRA4CDB2LY, CDASRO+CDB2LY, COA5RO+COB2L-, CDASRO+CDB2L-,
CD2B4CDYS- CD28+CD95+ CDZB+CD95+ CD28+/-CD95+ CD28+/-CDYS+
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Gattinoni et al. Nat Rev. Cancer 2012
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Ty Derived Human Effectors Exhibit Superior Persistence
Anti-tumor Activity Following Adoptive Transfer

Expanded
CMV-Specific

Toewe or TEmE
107 iy, RO

bleeds
1I'|:|EI week
Harwesi PEL,
— —_— —— Spin and BM upon
euthenasia

imad NSO-IL15
152107 i.p.

Jx per week
* -
25 4 B 20 W TcME
Fa ® TEmE
204 = $noTcells
= = 154
8454 o
|—15 O Tcme _‘{ué
3 O Teme 2 3
I 104 =
2 B Towe + IL15 E 1.0
*
5. ® Tewe + IL15 =
0 i o 8! 05 . . : .
: ) 0 2 4 _6__8 10
’ ° 0 Days 15 2 = Days after T cell infusion

Wang et al Blood, 2011
Wang et al Oncoimmunology, 2015

Cityof Hope.



Platform Development for the Generation of CAR T Cells from
Defined T Cell Subsets for Clinical Trial

PBMCs

1) Negative selection ! ;

2) Positive selection CD62L+ Memory T cells

3) Stimulate with f { .
CD3/CD28 Dynabeads® ‘
< =

4) Lentitransduce with
CD19R(EQ)286-T2A-EGFRt_epHIV7

5) Expand with IL-2/IL-15 -

6) CD19R(EQ)286-T2A-EGFR+ =
Tcm or Tn/scm/cm Jk‘

in cGMP Vuelife bag T

S Wang et al , J Immunother. 2012
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IRB13447
Therapeutic Activity of CD19-CAR Ty,
(CD19R (EQ)28z EGFRt) for Patient with ALL

UPNO084

A? yr; female
/&Relapse ALL; BCR-ABL positive
APost 3x hyper-CVAD (Cytoxan) chemotherapy;
Imatinib/Dasatinib/Ponatinib;
A’ZX Allo-trgnsplant (double cord blood);Blinitumomab

\Ireated with CD19-CAR T cells

- Day -3: 1.5 gm/m2 Cytoxan; 2 days
- Day 0: 200M CD19-CAR T¢y,
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Therapeutic Activity of CD19-CAR Ty,
(CD19R (EQ)28z EGFRt) for Patient with ALL

Anti-leukemic Activity of CD19CAR T Cells

Pre-Cytoxin Pre-T cell Day 7 Day 14 Day 21 Day 28
- e 790 @ | SN | P 0%
CD19
In vivo Persistence of CD19CAR T Cells
Pre-Cytoxin Pre-T cell Day 7 Day 14 Day 21 Day 28
5 M 02| L o 0.8%

EGFR (CAR)
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The T Cell Compartment Consists of T Cell Subsets at

Different Stages of Differentiation
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Naive/Memory-Derived CAR T Cells Show
Improved Antitumor Efficacy
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Tn/mem-derived CAR T Cell Exhibit Improved

Expansion
Pre-T cell Day 7 Day 14 Day 21 Day 28
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Clinical trials:
Dr. Leslie Popplewell
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CNS Lymphoma and Treatment

Multiple lesions
Deep lesions

Primary CNS Lymphoma (PCNSL)

Tumor from lymph tissue starts in the brain, spinal
cord, and/or meninges

1900 new cases per year in U.S. The incidence has
been increasing over the past 20 years

It represents between 2% and 3% of all primary brain
tumors.

Unlike peripheral lymphomas, PCNSL is seen
exclusively in advanced disease

Solitary lesions in 50% and multicentric lesions in
50%

Deep lesions are common

Do P o P> o I»

Fallah et al., Blood Adv, 2016

Cityof Hope.



