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Outline

CLINICAL TRIALS
HERZ2 CAR T cells in GBM

PRECLINICAL

— Antigen Escape
— Broad Spectrum T cell products
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Glioblastoma
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Targeting HER2 in GBM
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Targeting HER2 in GBM
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Regression of Autologous GBM
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CMV and GBM

An Evolving Relationship
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Scheurer. Act Neuropath '08; Cobbs. Can Res '03; Mitchelle. Neoronc ‘08
Ghazi. JImmRx 2012; Pediatric data by Corder et al (in review)




Rationale

HER2
CAR

Rossig et al. Blood 2002; Savoldo et al. Blood 2007; Pule et al. Nat Med 2008



HERT-GBM
ER2 CAR CMV T cells in GBM patients
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HERT-GBM: NCT01109095



HERT-GBM: objectives

Primary
Safety

Secondary
Persistence of infused T cells
Anti-tumor activity of T cells

HERT-GBM: NCT01109095



HERT-GBM: eligibility

Subject
Progressive GBM No therapy
CMV seropositive =4 wk before
S 26wk after
KPS/LPS 2 50 Organ functions
Birth Control
TumOr Consent
HERZ + Excluded
e HIV
T Ce”S * Infection
 Pregnancy
215% HER2 CAR e Lactation
>20% killing + Murine Allergy

HERT-GBM: NCT01109095



mma Salvage Therapies Investigational
F 3 + 5 2

1 45 +x 5
2 60 M 1 + + 1 0
3 30 M 1 +x3 + 2 1
4 18 M NO + + 0 0
5 64 M 2 + + 2 0
6 61 F 2 + + 4 2
7 63 F 1 + + 1 1
8 11 M 1 + NO 0 0
9 65 M 2 + + 0 1
10 51 F 1 + + 1 0
11 64 M 1 + + 0 0
12 14 M 2 + + 1 0
13 71 F 1 + + 0 0
14 16 M 1 + + 0 0
15 15 F 2 + NO 2 1
16 11 F 4 + NO 0 0
17 17 F 2 + + 1 0

57/14



HERT-GBM: product generation

Lab EBV %;Z» Retrovirus%d;i»
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Rooney et al. 7he Lancet 1995; Pule et al. Nat Med 2009; Ghazi et al. J ImmunoRx 12




HERT-GBM: bispecificity

CMV
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Escalation Design

e Phase | dose escalation
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CAR T cell Persistence
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CMV Immune Reconstitution
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Patient number

Outcomes
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17 year old male

Thalamic tumor
Unresectable

Dose Level 2

10 months

71 year old female

Parieto-temporal
GTR — Progressed

Dose Level 4
>24 months

15 year old female

Fronto-caudate
Debulk — Progressed §

Dose Level 5
>5 months




Survival from Diagnosis

Overall survival probability

_\_L OS 24.8 months

|L (from diagnosis)

Age at diagnosis

— <18
>=18

LY

O 5 10 15

| | | |
20 25 30 35 40 45 50 55 60

Months from diagnosis



Survival from 1st Infusion
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HERT-GBM: summary

Intent-to -treat: 20 lines; 17 subjects 5DL
- Severe Adverse Events ....... none

- Cytokine Release Syndrome ....... none
Efficacy
1/16 unevaluable

8/16 (50%) PD

8/16 (50%) SD (7/126) or PR (1/16)
3/16 (19%) LTS >30 months

HERT-GBM: NCT01109095




Future

 Optimizing T cell Expansion v2.0

— HDC Conditioning
— CTX 30 mg/kg/day on day -7, -6
—Flu 25 mg/m2/day day -5 to -1

 Rapidly generated HER2 CAR »CTLs
— pp65 and IE1 peptide pulsing (Ann Leen)

 Intracranial Delivery (ICAR-GBM)
primary HER2 CAR T cells NCT 02442297

Multiple reports from NCI and Gerdeman etal. Mol Ther 2012



“The Great Escape”
&
Broad Spectrum Products
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Hypothesis
A%
ToTT — €‘%

Possible advantages: g Y %
Circumvent tumor escape
- Heterogenous expression of target
- Down regulation of target
- Antigen loss variants

Improve T cell activation

Hegde et al. Mo/ Ther 2013



Mitigating Antigen Escape
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Antitumor Activity
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GBM: /nter-patient heterogeneity

IL13Ra2
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U-CAR T cells

: 5'UTR ,\)
Patient 001 Glioma
100 -
N\ -5 NT
10000 —Acl 80 - --3--IL13Ra2 CAR T Cells
—3—BiCAR T Cells
Amp 2000 ~ s ——UCAR T Cells
U.CAR ]
- 8000 ynsert 4.6 kb .
4000 =
40:1 20:1 10:1 5:1
6000 Effector : Target
f 24-hr Co-culture ELISA IL-2 Release

~—

6000 1~

) 3

Clal

5000 +7

2000 17

W Raji

3000 17

(pg/uL)

L JVETE

Patient 001 GBM

2000 17
1000 +°
0+ T
NT

H Mone

T T
Mone

s |

IL13RaZ CAR BiCAR

T Cell Type

UCAR



Jﬁ Smart CARs®" ©

The Boolean Logic in Action

RIS

CART cell Multi-CAR Conditional Gated-CAR On/Off

T cell CART cell T cell CART cell
(iCAR) (GOoCART)

R PRN

Navai and Ahmed. UK Biochemical Society Proceedings . in press




Concept CARs




Zakaria Grada

Grada and Hegde et al. Mol Ther NA 2013
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Bispecific HIL TanCAR Synapse

HER?2 IL13R2 OVERLAP Bright field

HIL
TanCAR

IL13Ra2
CAR

Mukherjee and Orange; Hegde et al.



Larger HIL TanCAR Synapse

Immunological Synapse (IS)
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Mukherjee and Orange; Hegde et al.




Dynamics of T cell Activation
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Grada and Hegde et al. Mol Ther NA 2013



Can TanCAR Co-engage Targets?

PHASE CONFOCAL STED

Her 2 AF555, IL13Ra2 AF488

Mukherjee and Orange; Center for Immunobiology, Tex  as Children’s Hospital




photons/cm?/sec/sr

Anti-glioma /n vivo Activity
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Hegde et al. in review



Improved TTP
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Hegde et al.



Conclusion: Broad Specfrum Products

CAR .pool multi.CAR Tan.CAR

o

@@ © ©

offset antigen escape

=

+ enhance T cell activation

+ selective synergy?

Hegde et al. Mol Ther 2013; Grada and Hegde et al. Mol Ther NA 2013; Byrd and Hegde



= Tan.CAR
Coming soon ..... i,
K ‘ j Cell
TanCAR Molecules Jﬁu
CIS: HER2/GD2 @
TRANS: TAA/TEMS o
S

Target the tumor PROFILE

Custom -made vs. Universal CART

HIL TanCAR In a Phase | trial .....

Hegde et al. Mol Ther 2013; Grada and Hegde et al. Mol Ther NA 2013; Byrd and Hegde



Coming soon .....

TanCAR Molecules
CIS: HER2/GD2

TRANS: TAA/TEMS8

pJAg eiei]

Target the tumor PROFILE
Custom -made vs. Universal CART

HIL TanCAR In a Phase | trial .....

Hegde et al. Mol Ther 2013; Grada and Hegde et al. Mol Ther NA 2013; Byrd and Hegde
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