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Cell therapy and CNS malignancies

Cell therapy for brain tumors: 60 years in the clinic

Leukocytes, PBMCs, and Bone marrow cells (1968 —2001)
~230 patients
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Adoptive T Cell Therapies Mediate
Regression of Melanoma Brain Metastases

Pre-treatment Post-treatment Pre-treatment Post-treatment

Tumor infiltrating lymphocytes T cell receptor targeting gp-100 or MART-1

13/17 (77%) ORR
7117 (41%) CR

Hong et al., Clin Cancer Res 2010

CAR T cells mediate tumor regression in CNS lymphoma

Study Institution | Disease _| Product ___| Responses __|

Epperlaetal., Brd CIBMTR 136 SCNSL  Tisa-cel (60%) 53% CR
Haematol 2024 Axi-cel (33%) 2yr PFS 21%
Liso-cel (6%)

Mercadal et al., CIBMTR 24 PCNSL Tisa-cel (88%) 46% CR
Haematol 2025 Axi-cel (12%) 1yr PFS 48%

2yr PFS 28%
Choquet et al., LOC network, 25 PCNSL Tisa-cel (64%) 64% CR
AJH 2024 France Axi-cel (36%) 1yr and 2yr PFS 43%

mPFS 8.4 vs. 3 mos
(historical controls)

Cook et al., Blood Meta-analysis 128 PCNSL  PCNSL: 63% Tisa PCNSL: 56% CR
Adv 2023 98 SCNSL SCNSL: 50% Axi  SCNSL: 47% CR
6mo PFS 37%

$ Memorial Sloan Kettering
,t, ) Cancer Center




3/2/26

Lietal.,
Front Oncol 2020
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IL13RA2-targeting CAR T cells mediate regression of
GBM with leptomeningeal involvement

6 weekly doses into
resection cavity with
SD

Progression at 1.5
months

10 doses
intraventricularly with

CR for 6 months

Brown et al., NEJM 2016

Before Infusion After Infusion
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Locoregional delivery of IL13RA2-targeting
CAR T cells for rHGG: tumor responses

* No additional objective responses in IDH-wt rGBM patients
Cc
1.00 rGBM ¢ 104
- Arms 1-4 (Tcm) 5.3% (3/57) EB(’;ADS ccoret 2
% 0.75 Median 6.1 Mo (4.8, 9.5) > 08 - Median 6.0 Mo (4.6, 8.0)
By = == CD3 score 3, 4
g == Arm 5 (Tn/mem) § 0.6 Median 10.3 Mo (9.2, NA)
g 050 —--§- Median 10.2 Mo (7.7, NA) o o
3 ' 5
E 3 04|
S 025 S
@ @ 024
ol P=0.02
R A A A A M CD3 high (4) o e S
0O 6 12 18 24 30 36 42 48 B Intermediate (3) o 6 12 18 24 30 36
Months ;
Number at risk: Negative/low (1, 2) l\cl:an;ber at ?Slé: Months
score1,2:30 15 4 2 0 0 0
Armsi1-4:27 14 3 1 0 0 0O 0 0 CD3score3, 41 10 4 2 1 1 0
Arm5: 14 5 2 1 1 0 0 0
Brown et al., Nat Med 2024
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EGFRUvIIl targeting CAR T cells secreting an EGFR BIiTE
for the treatment of GBM
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BiTE-secreting CARs display efficacy and safety against

heterogenous tumors
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C MRI in Participant 3
Before Infusion (day -7)

Choi et al., NEJM 2024

After Infusion (day 5)

C Quantification in CSF Samples
80,000

60,000+

40,000+

VCN (copies/ug)

0 3 7 14

Cytokines in CSF Samples

Interferon-y

Factor Change

Three of three patients had objective responses
at a low dose of CAR T cells, but relapsed

200004  /
O—M

21 28
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EGFR(806) and IL13Ra2-targeting dual CAR T
cells can reduce tumor size, but lack durability
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Recent trials with an additional layer of cell engineering report
more consistent tumor responses in GBM, but they are transient
Conventional CAR
Conventional CAR + one layer of engineering
IL 1 3Ra2-BBZ C AR Before Infusion (day —7) After Infusion (day 5)
Decreased tumor size: EGFRvIII-BBz CAR +
1 of 41 IDH-wt rGBM pts EGFR BiTE
) ) Decreased tumor size:
Before Infusion After Infusion 3 of 3 IDH-wt rGBM ptS
Choi et al., NEJM 2024
Patient 28 4 months
1 month pre-CART post-CART
EGFR806-BBz +
IL13Ra2-BBz CAR
Brown et al., NEJM 2016 Decreased tumor size:
Brown et al., Nat Med 2024 8 of 13 IDH-wt rGBM
pts
Bagley et al., Nat Med 2025
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GD2 targeted
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GD2 targeted
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GD2 CAR T cells mediate tumor responses and
neurologic improvement in DIPG/DMG
L :
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Toxicity attributable to CAR T cells

Other CNS tumors

Similar to systemic

lymphoma syndrome

Cytokine release

Tumor inflammation
associated

neurotoxicity (TIAN

Neurologic events:
headaches, seizures

Generally low-grade

Thus far either non-
life threatening or
reversible

Generally low-grade

Treatment: CSF
removal, steroids,
anakinra

21
Glioma inflammation following treatment
HER2-28z EGFRUvIII-BBz N 'HER2-§B;
- 'h';:“, "’ '.'\/’ \
§ 2 '\' i R ’. \!/
N :
Ahmed et al., JAMA Oncol 2017 O’Rourke et al., Sci Transl Med 2017 Vitanza et al., Nat Med 2021
22
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DIPG inflammation following Ommaya infusion

Pre-treatment Post-treatment

€ * Recurrence 2-3 months after IV
infusion
" * Ommaya infusion
= « D1:Tmax40C
+ D2: somnolence, CN3 palsy
g * |CP 34 due to obstructive hydro
% * Immediate improvement w CSF

removal
* Hypertonics, anakinra, steroids
» 2d CSF drainage with Ommaya
*  4d steroids
* D14: improved MRI and neuro
exam

i.c.v.

Post-i.c.v.

Majzner, Ramakrishna et al., Nature 2022

23

IL-1Ra (Anakinra) and toxicity management

Tumour Dasatinib CAR T cell Lenzilumab Tocilizumab

cell \ _GL\AOC|SF_J _
2 lF Vi

O — OOI— Anakinra

Catecholamines -
ILO—> Neurotoxicity
-1
-’V Macrophage

Metirosine  ® Adalimumab

* Etanercept Park et al., Nat Med 2023
Grade 3-4 CRS: 6%
Grade 3-4 ICANS: 10%

Giavridis et al., Nat Med 2018
Morris et al., Nat Rev Immunol 2021 Siemorial Sloan Kettering

24
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Challenges

A Antigen heterogeneity

A
A

Trafficking

Immunosuppressive Microenvironment
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Challenges: Heterogeneity Brown et al,, NEJM 2016
IL13Ra2 expression High Low/neg
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Challenges: Heterogeneity

Pre CAR T-EGFRVIII Post CAR T-EGFRVIII

H&E Stain

EFGRVIII

Durgin et al., Front Oncol 2021
Memorial Sloan Kettering
./ Cancer Center
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Challenges: Immunosuppressive
Microenvironment
1DO1 PD-L1 FoxP3
Pre
O'Rourke et al., Sci Trans| Med 2017 MermorialSloan Kettering
28
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Microenvironment
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Majzner, Ramakrishna, et al., Nature 2022

Challenges: Immunosuppressive
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Microenvironment

Majzner, Ramakrishna, et al., Nature 2022
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@ 1 Lipid metabolism
2 Hypoxic
® 3 Phagocytosis
® 4 Monocytes
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Challenges: Trafficking

CD3 CAR ISH

Pre a

4 o 200 ym

cD3 : v
‘ b CAR ISH

Post

O'Rourke et al., Sci Transl Med 2017 ) Memorial Sloan Kettering

> J Cancer Center
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Clinical Trials of CAR T Cells for Brain Tumors: General Summary

All data are from Phase | trials

Toxicity attributable to CAR T cells

* Generally low-grade CRS and neurologic events
* Tumor inflammation

» Generally non-life threatening or reversible

Objective radiographic responses

* Less frequent and transient in GBM
* Common for CNSL, occur for DIPG, but durability remains an issue

$ Memorial Sloan Kettering
,t, ) Cancer Center
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Developing a successful CAR T cell therapy for CNS tumors:
bench to bedside to bench
Human Disease Challenges
T Cell Engineering Tools
Clinical trial
Correlatives
Biological validation
gemoriélsloanKettering
=y ancer Center
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