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Hospital exemption for heidagenlecleucel (Heidi-cel), a third
generation CD19. CAR T cell product in Germany- Michael

Schmitt
CART cell program in Heidelberg 2018-2025
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HD-CAR-1: Heidelberg CAR Trial 1
(Heidagen Lecleucel)

Third-generation CD19 CAR

Academic CAR T cell trial
CAR T cell therapy in-house

Entities

e ALL: 14
 CLL#31
* Other NHL: 18

Lymphodepleting therapy
Initiated 09/2018
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Baylor College of Medicine; Houston, TX, USA
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HD-CAR-1: Exquisite safety profile
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CRS and ICANS prevalence of different CAR-T products.
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Incidence of cytokine release syndrome and immune effector cell-associated neurotoxicity syndrome depicted for patients who received
commercially available CAR-T products Yescarta®, Kymriah" ,Tecartus”, Abecma” in comparison to heidagen lecleucel (depicted as HDCAR1).
Patient numbers: HDCAR1 n=44, Yescarta® n=68, Kymriah® n=28,Tecartus” n=13, Abecma” n=31

Kuhn H/Schmitt M, unpublished
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Leukemia (2024) 38:2419-2428; https://doiorg/10.1038/541375-024-02392-7

Third-generation anti-CD19 CAR T cells for relapsed/refractory
chronic Iymphocytic leukemia: a phase 1/2 study
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Bundesinstitut fiir Impfstoffe und biomedizinische Arzneimittel
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val Institule for Vaccines a iomedicines Paul-Ehl‘”{fh-MSﬁtut
Federal Institule for Vac il Biomed H
Paul-EhrlichInstilut Posilach 63207 Langen Unsar Zefchen N2 .01.05 0050000180001
Universitidtsklinikum Heidalberg Sandra Troplano
Medizinische Klinik V = GMP Core Facility H23 WS - Dezenlrale Verfanrensslausing
Harr Univ.-Prof. Dr. med. Michael Schmitt Hamalologie, Zell- und Ganitherapia
Im Neuenheimer Feld 410 . ) . -
O R Academic CAR T manufacturing in Tubingen
68120 Heidelberg Fax +49 {€103) 771250 80
E-Mail Sandra. Tropisrodipaide .
Di-Mail pei@pei do-mail.de % —— CD19
L g0 —— CD19/22 2nd gen
suavetsben L —— CD19/22 3rd gen
18.09.2025 % 40— —— BCMA
g —— Total
©
8 20
Antrag vom 30.05.2023, eingegangen am 31.05.2023 %
- E 0 | Vvl | | | | )
BESCHEID: 20202021 20222023202420252026
A. Das im Folgenden genannte Arzneimittel wird nach §4b manufacturi ng license - Potential avenue for CART
§ 4b Abs. 3 des Arzneimiltelgesetzes (AMG) cells manufactured in Tl bingen

fiir das Anwendungsgebiet ,Erwachseng Patienten mil rezidivierten oder refrakisren CD18+-
Erkrankungen des lymphatischen Systems: ische lymphalische Leukémie (CLL)"

genahmigt und erhilt folgende Genehmigungsnummer:

Arzneimittelbezeichnung Genahmigungsnummer
HD-CAR-19 (Heidagen-lecleucel) PELA12181.01.1
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Novel Technology to Overcome the Limitations of Autologous CAR-T
In Vivo CAR-T

T cells are directly edited in vivo into CAR-T cells within the patient's body using viral vectors

or nanocarriers, establishing a new paradigm for CAR-T therapy.

Autologous Universal In vivo
Ex vivo engineered CAR-T cells In vivo CAR-T cells CAR-T CAR-T CAR-T
_ . ; Ex-vivo ; ; ;
2, T cellisolation and aclivation | I_eukaphervs.ls —— customization Required MNot Required Not Required
TN A g . ‘ o)
G e iR A Selected and In vive T Cell
. = i Eellaaice Activated T Cells | Healthy Donors Repertoire
3, Lentivius fransduction l e 1. injedbi/ g
o i - B Manufacturing
,.; gy timeline 3-4 Weeks Short None
; lﬁ-
i 2 ¢ 2 Invivo programming Lymphodepletion i [ i
§ ol Pratraatinent Required Required Not Required
i~ 8 ., ;
* 0 *  T.CAR-Ts refusion i . :
4. CAR-Ts ex vivo xpansion T : One Unit per Up to 100 Units | Up to 1,000+ Units
Batch Yield Batch, er Batch or Batch
e . ke Customized P P
g 0 L g ARNE
A el | Teal Y Drug Price High Low Low
l by | ] % A Lentivios
11 I Lentivius Clinical ; ;
. . ~ /’ B - " Y Accessibility Relatively Low High High
L 5 Cus'ty control 6. Cryopraservation e capTeal
. #0 () s
Mei Heng et al. Adv Sci 2023




In-vivo B-cell maturation antigen CAR-T-cell therapy for
relapsed or refractory multiple myeloma — Heng Mei

03 Wuhan Union Hospital In Vivo CAR-T — ESO-TO1  ((E) iﬁi{%%ﬁ féi"%‘(’ﬁ

¢ In Vivo CAR-T ESO-TO1 is a third-generation, non-replicating, self-inactivating lentiviral vector.

ENV
Nanobody Mutant VSVG with
Anti-TCR VHH targeted deletions

DA MHCT"

Reduced vector phagocytosis MHCI*
Increased number of vectors = — 3 3 Reduced immunogenicity
available for targeted == & and complement-
transduction regulated lentiviral

inactivation
PRG1801 BCMA CAR SYN
Clinically validated targeted VHH T cel]-speciﬁc synthctic
Generation 2 CAR structure promoter

@ i thiedb s { EsoBiotec  PREGENE




03 Wuhan Union Hospital In Vivo CAR-T clinical trial — Characteristic

Patient Number Patient 1 Patient 2 Patient 3 Patient 4
Age/Gender 69/Male 40/Female 67/Female 59/Male
ECOG Score 2 0] 1 1
Disease Subtype k Light Chain Type k Light Chain Type A Light Chain Type lgG-h Type
R-1SS Stage 111 I Il 1]
DS Stage A A HIA A
Genetic Abnormality MNone None None it (4;14), 1921 Amplification
Frontline Treatment 4 (Peni-refractory) 2 (Sequential ASCT) 4 4 (BCMA-GPRCSD CAR-T)
Intramedullary Disease 0.5% 0% 20% 72.61%
Cerebrospinal Fluid
Invalv% TRE 51.1% 0% 23.5% 97.28%
Extramedulla : Left Parasternal, ;
Invoivementw Extensive Left Paravertabral Extensive Left Dorsal Pleura
Largest Measurable Lesion 11.6 %« 3.3 cm 55x5.2cm 9.3 x64cm 7.1x3.7cm
Time hEt“‘;ﬁ?u”S%ﬂee"i"g to 8 days 3 days 11 days 5 days
Heng Mei
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Prophylactic Medications and Adverse Reactions

Patient 1
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Fatient 3

Patient 4
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days after infusion

IL-6 After Infusion

7 Patient 1

Patient 2
-4 Patient 3
i 4 Patient 4

days after infusion

Prophylactic
medication

Diclofenac sodium
suppository 25 mg p.r

Promethazine
hydrochloride 25 mg i.m.

Diclofenac sodium
suppository 25 mg

p.r.
Promethazine

hydrochloride 25 mg
i.m.

Dexamethasone
20mg i.v.gtt

Diclofenac sodium
suppository 25 mg

p.r.
Promethazine

hydrochloride 25 mg
i.m.

Dexamethasone
20mg i.v.gtt

Diclofenac sodium
suppository 25 mg
p.r.

Promethazine
hydrochloride 25 mg
i.m.

Dexamethasone
20mg i.v.gtt

Early adverse
reactions
(DO - D2)

Fever, hypotension,
hypoxemia, disturbance of
consciousness, tremaor of
both upper limbs

(CRS grade 3)

Fever, hypatension,
hypoxemia,
headache

(CRS grade 3)

Fevar, muscle
s0reness
({CRS grade 1)

Fever, hypoxemia,
hypoctension,
epistaxis

(CRS grade 3)

Late adverse
reactions
(D3 -D28)

CRS grade 1

Pleural effusion
Edema of both lower
limbs

CRS grade 1
Nausea
Paresthesia

- "
20 25 30

o wo-Ph CRS

CRS grade 1

CRS grade 1
ICANS grade 1

» Early Phase: Grade 3 CRS, onset within 3-6 hours after infusion, lasting for 6-18 hours

» Late Phase: Grade 1 CRS, onset 8-12 days after infusion, lasting for 1-4 days

= All the above symptoms improved after anti-inflammatory and symptomatic treatment

Heng Mei &
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03 Wuhan Union Hospital In Vivo CAR-T clinical trial — Efficacy
Patient HOO1 H002 HO0O03 H004
vk i3 1 B[oudF;id urine
1.Blood and urine sCR 1.Blood and urine electrophoresis eléctro ot
D28 electrophoresis and 1. Regression of and free Ii PIVIT
. i . . ree light chains (+)
free light chains (-) paracsseous free light chains (-) 2.MRD: BM (-) . CSF (+
2. MRD: BM (-) , CSF (-) plasmacytoma 2. MRD: BM (-} , CSF (-) ’ ’ ) i
3. EMD PR 3. EMD PR .
3. Regression of
paraosseous plasmacytoma
sCR
sCR 1. Regression of
M2 1.EMD (-) paraosseous PR i
plasmacytoma
sCR
M3 1EMD () sCR PR PR
15M sCR
Relapsed at 4M and withdrew to n AN A Relapsed at 3M and withdrew to Re'?%i?i g; ﬁlégﬁg:;nd
Longer [receive chemotherapy, but failed ﬁﬁﬂ | % %{ receive ex vivo BCMA/GPRC5D CAR_chemothera achieved SCR
Follow-up | to achieve a response, died of | = 7 y P T therapy, then achieved VGPR at [~ " | M) %ﬁéd of dicease
disease progression at 7M M1 post-infusion, but died of o réssion at 10 M
intracranial hemorrhage (6M ) prog

Heng Mei @
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&% 03 Kelonia In Vivo BCMA CAR-T — KLN-1010

KLN-1010: a modified LVV generating anti-BCMA CAR-T cells

In vivo
* Envelope-modified, replication-
. . . Y De-targeted fusogen,
incompetent, self-inactivating VSV-G mutation T cell re-targeting with CD3
lentiviral vector tropism molecule

= De-targeted VSV-G fusogen avoids

delivery to LDL-expressing cells while _ CAR molecule
maintaining high transduction efficiency /A 8 |® FProprietary,
.‘ fully-human
* Precise re-targeting to T cells with a T | BCMA scFv
CD3 scFv; avoids liver uptake and l 4-1BB
drug sinks 8

I CD3z

* Anti-BCMA CAR was selected based on
high levels of activity to BCMA-positive
tumors




Barriers to allogeneic CAR-T cells

Tumour kill
Cancer cells
Normal host tissues Host T cells
¥ &
1 P
Rejection
()

GVvHD Allogeneic CAR-T Cell

NK Cells

&P
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Evolution of Studies — escalating complexity

1.KO TCR only - GVvHD
2 KO TCR + B2m — GvHD/CDS8

3.KO TCR + B2M/ CIITA - GvHD/CD8/CD4
4 KO TCR + B2M/CIITA + HLA-E/CD47 — GvHD/
CD4/CD8/NK

Paul Maciocia %@



Early Clinical Data Summary

>
CRISPR 5 o o o o 09 Ph3 planned
Vispa-cel Caribou CD19 chRDNA ANTLER 2L LBCL 82% 64% 51% <5% 0% (best allo)
ALPHA . Pivotal Ph2
= > 0s3 0/3 —_ 0, 0
Cema-cel Allogene  CD19  TALEN o0 33 22LLBCL  67%  58% 0% 0% i)
CTX110 CRISPRTx  cD19  CRPPR - \RBON  27¢  »2LLBCL  67%  41% — 0% 0% FaL
Cas9 (deprioritised)
. ) CD20 N - 000 . _ _ . Ph1
Eti-cel Cellectis o> TALEN  NATHALL =8  R/RB-NHE ~88% ~63% .
Azer-cel Precision CD19 ARCUS Ph1/2a 11° PosNtI-_I(li_AR 100% 73% — 0% 0% Stalled
FT819 Fate CD19 iPSC Ph1 10  »3LLBCL  38%  25% — 0% 0% Pt"c’)OSt'L;g
CRISPR . \ . B . . Ph1
CTX130 CRISPRTx  CD70 Cort COBALT 31 R/R TCL 529%  19% 5% 0% .
BE-CAR7 UCL/GOSH  CD7 eE?tTEg Ph1 11 R/RTALL  82%  82% —

9% 0% 4

(NEJM 2025)

Paul Maciocia
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Cemacabtagene Ansegedleucel in DLBCL (Alpha Studies)

- CAR-naive, DLBCL in 3™ line+, 33 patients at P2 dose
« Flu/Cy/ anti-CD52. TRAC and CD52 edits (TALEN)
- 120M CAR-T

A - CAR T-cell expansion of cema-cel/ALLO-501 [N = 33)
Consored Events Madian DOR  95% CI ™
100 4 — — CR glazon Bis7. 0% 231 371 ME w0 Lo *~ Nonresponder
|_‘ Pt 010.0%] 5 (100.0%) 11 1.1 10 6.1 o+ 3 T, —=— Responder
& 80 Overall 6431.6%| 13 (68.4%) 1.1 2.1 10 NE 2= 10 Vi \
2 o 5 V1
a i .
_%' a0 IL 1 2= 107 _,4/ A l \-.\ ~
- S L ~
S a0 L ' e © .2 :k"'-._'_,-" AN S
S ' | HH ! = £ w0 = ! Y
[« 20 - = E \‘ J l'".,
= T , ;1
@ ;
01 : . . : : . ) : . ; ; . . 2 ) E . . — [} 0 l’ I | T T T —— | |
a 4 4 ™ B A o B a™ st 2]
] 2 & 8 ¥] 2 14 16 18 20 22 24 26 28 30 32 3 3 3\ 40 42 44 48 48 ngj?roéﬁ 0@ Qﬁl‘ ,I,_L-\\ 6}'\ ,.b-;v ‘a_-b,q' ,b-\gb,a-k@&{? {3_9
DOR {months) <@ T QT O OV QP Q¥ 49 e
Mo, at risk: i 4
CH 1M1412121111101040 101010 9 9 9 9 9 9 9 8 8 8 7 7 6 6 6 6 6 6 6 6 6 6 665660666 1111110 Visit
PR 35 44 210 Pder, at risk:
Overall 191917167312101010101010 % 9 ¢ 9 9 @ 9 B 8 B8 7 7 6 6 6 6 6 6 6 6 6 6 6 6§ 56 55551111110 Responder 19 19 16 9 18 1® 17 18 7 7 7T &
MNonresponder 14 11 12 11 12 13 11 17 4 3

+ ALPHA3 - ‘7™ cycle’, no FC, target 240 patients — futility analysis due Q1 2026
» Remainder moved to TRAC/B2M/CD70 CAR platform . Locke et al JCO 2025

Paul Maciocia g@



Repurposing base editors for targeted knock-in and
simultaneous knockouts to generate multiplex-edited
allogeneic CAR-T cells with minimal translocations — Dimitros

Laurin Wagner

Could this be achieved with a single intervention /
without viruses?

Viktor Glaser

Base Editor mediated
Knock-In (BEKI)

Base editor DNA donor

= D 0%
(= ()
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Electroporation
for gene editing

PR,

T cell (TCRap+) CART cell (TCRaf3-)

HDR Template

co-stim = CD3% pA RHA




BE-mediated KO of HLA-B and -C for hypoimmunogenic CAR T cells

HLA-A HLA-B HLA-C

_: HLA-A- JHLAE. |HLA-C-
. _ 0,030 7 0,030 0,52 Lily Becker

zeta CAR e o - ]
=t g : 0 = | ] -Ij i = ! 3 ."; | Q

HLA-C

e et L S———— o i Viktor Glaser
* w L v n o it n W ow’ » ' w0 w W
HLA-B- HLA-C-
e 1 LT 93.,9 L T 99?

zeta CAR
Acha +B2M KO

e » Complete KO of
™ MHC-1

L1 8 Wk "
HLAC
- g T T R T L L i | ™
[ W a W
HLA-A- [HLAB-
“*7 0,003 - 2.
1

» Partial KO of
MHC-I with
retained HLA-A

zeta CAR |
+HLAB/ICKO + _

Dimitros Laurin Wagner g@ = o




Retaining HLA-alleles protects CAR T cells from both

Allo-reactive T cell

) 5
<@’-

Survival after allo-reactive

allo-T cell and NK cell rejection

T cell assay
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Adhesion
molecules

What is the limit of multiplex editing with base editors?

Specificity

CD58

B
& cD54

cD45 CD5

i

GvHD

X

HvG
Allo

rejection

CAR+10KO+

single KO-

CAR+ cells

CAR

CAR+4KO+

154

CAR+6KO4 1.2

CAR+8KO4 85

54

01




und am Ende....

Vielen Dank fur
lhre Aufmerksamkeit
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