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Autoimmune diseases are a major and growing therapeutic challenge

Global prevalence: 5-10% in developed countries

A major public-health burden alongside cancer
and cardiovascular disease
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Autoimmune diseases are a major and growing therapeutic challenge

Global prevalence: 5-10% in developed countries Why target the B-cell compartment in autoimmune disease?

A major public-health burden alongside cancer
and cardiovascular disease

(Antlgen presenuﬂon)

400 -

300 -

wune Disorders (%)

\“‘;_/'

T I D () (E) (mewn)
z Y J

T
Y

/\/\/\/ Asthma anti-BCMA

100 . L { - -
1950 1960 1970 1980 1990 2000

200

nn
==

Bach et al. NEJM 2002



Autoimmune diseases are a major and growing therapeutic challenge

Global prevalence: 5-10% in developed countries

A major public-health burden alongside cancer
and cardiovascular disease
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Mechanisms of resistance to anti-CD20 monoclonal antibodies

1. Immunogenicity
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Immunization against anti-CD20 monoclonal antibodies: the case of MN

Antigen Antibody Cytokine
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Immunization against anti-CD20 monoclonal antibodies: the case of MN

CD19 count (/mm3)
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Immunization against obinutuzumab in MN

Relative cytotoxicity (%)
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Immunization against monoclonal antibodies in auto-immune diseases

Risk factors for monoclonal antibody immunogenicity
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Mechanisms of resistance to anti-CD20 monoclonal antibodies

1. Immunogenicity 2. Incomplete or transient response

Anti-drug
antibodies (ADAs)
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Mean rituximab serum

Bioavailability of rituximab
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Bioavailability of rituximab
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Mechanisms of resistance to anti-CD20 monoclonal antibodies

1. Immunogenicity 2. Incomplete or transient response
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Monoclonal antibodies do not reach the lymphoid organs

_CD138+
< A ST CcD19*
S e 80-
2'(;022'171 60-
X
o 40-
S
- Fisl e , 20 **
{_' v' “ Ry
M \“"‘3. b .
:"'? 0 1
. PB LN
200um 2ooEm' 200um

Tur et al. Annals of the Rheumatic 2024

Kamburova et al. AJT. 2013



Mechanisms of resistance to anti-CD20 monoclonal antibodies

1. Immunogenicity 2. Incomplete or transient response
Anti-d Y
antig‘oldie;ug\DAs) ~G gf‘ :Cé& ;:‘:Y ¥ ﬁj@&/m
Iy VT g W
™~ RS- o e ' i

- 7~

Thel’aPIEUtiC; A — ,& e Before : During ! After
monoclona i i i
antibody Niidisiaation % 9 p *k treatinent : treatment | treati'nent

l &K : l i

t{tacc;lerfted Partial ! Insufficient ! B-cell
: anti ? y Clearance depletion | target | reconstitution
* l ' saturation |
v
Reduced exposure

L P L Escape / relapse )

3. Tissue-resident B-cell reservoirs 4. CD20: an imperfect target

[ Blood: depletion ]

Limited target

A

i o
— T —
Limited ‘ ?\'é %’A}
e x

( Tissue: persistence ]

1
1
1
|
1
1
}
1
|
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

E g / antibody A 44
b aecass CD20-negative CD20-positive Low / heterogeneous CD20-negative
< precursor B cell CD20 plasma cell
I 1 1
@ v ¥ ¢
Depletion in blood Re-emergence L J

Surviving pathogenic cells




CD20: An Imperfect Target?

Bone marrow Periphery Bone marrow
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CAR-T Cells: A New Immunotherapy
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CAR-T Cells: A New Immunotherapy
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patient to get T cells |

CAR T cells bind to cancer
cells and kill them
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CAR-T Cells: A New Immunotherapy

CAR T-cell Therapy

Remove blood from T cell

patient to get T cells

CAR T cells bind to cancer
cells and kill them
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CAR-T Cells: A New Immunotherapy

FDA Approved CAR T cell therapies.

Brand name / Generic Name / Target Updated Indication First Approval Date Vector Pivotal trial Complete remission
Kymriah Tisagenlecleucel r/r B-ALL (P/A) August 2017 Lentiviral ELIANA 81%
CD19 r/r DLBCL (A)
r/r FL (A)’
Yescarta r/r LBCL (A) October 2017 Gamma-retroviral ZUMA -1 58%
Axicabtagene ciloleucel r/r DLBCL (A)
CD19 r/r FL (A)’
Tecartus r/r B-ALL (A) July 2020 Gamma-retroviral ZUMA-2 67%
Brexucabtagene autoleucel r/r MCL (A)
CD19
Breyanzi r/r LBCL (A) February 2021 Lentiviral TRASCEND NHLOO1 53%
Lisocabtagene maraleucel r/r FL (A)*
CD19 r/r MCL (A)
r/r CLL/SLL (A)
Abecma r/r MM (A) March 2021 Lentiviral KARMMA 33%
Idecabtagene vicleucel
BCMA
Carvykti r/r MM (A) February 2022 Lentiviral CARTITUDE 82.5%""
Ciltacabtagene autoleucel
BCMA
Aucatzyl r/r B-ALL (A) November 2024 Lentiviral FELIX 55%
Obecabtagene autoleucel
CD19

Rosetti et al. Autoimmunity Reviews 2026



Are CAR-T cells a solution to the limitations of monoclonal antibodies?

Limitations of monoclonal antibodies

1. Immunogenicity and
accelerated antibody clearance

-t

2. Incomplete or transient depletion

4. Limited and heterogeneous CD20 expression
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CAR-T Cells in Autoimmune Diseases: From Preclinical Studies to Prospective Trials

Preclinical proof of concept

Sustained B-cell depletion and
disease reversal in murine lupus



Anti-CD19 CAR-T Cells in a Preclinical Lupus Model
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CAR-T Cells in Autoimmune Diseases: From Preclinical Studies to Prospective Trials

Preclinical proof of concept First lupus case

Sustained B-cell depletion and Remission after anti-CD19
disease reversal in murine lupus CAR-T therapy



First Use of Anti-CD19 CAR-T Cells to Treat Autoimmune Diseases in Humans
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Academic Production of CAR-T Cells

1) Patient profile 2) Previous therapies 3) Autologous anti-CD19
CAR-T strategy
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Additional Data on Human Lupus

Table 1| Patient characteristics at baseline

Academic Production of CAR-T Cells

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Demographics
Age (years) 22 23 2 24 18
Sex (female/male) F M F F F
Disease duration (yeats) 4 1 S 9 3
Disease activity SLEDAI-2K (score) 1% % 10 8 ]
Laboratory values
Baseline hemogiobin (g o) 100 14.60 860 1310 1220
Basefine white blood cells (N ul') 8.6° 5.36 588 388 7.25
Basahing lymphocytas (N i) 07 1.2 14 14 14
Baseline platatats (Nl 279 188 128 398 78
Baseline C3 (mg di-") 49 43 56 88 &8
Basobne anti-dsDNA (Umi™) 5,600 2,060 479 4 52
Baseline ANA (titer) 110,000 1:3.200 10,000 13,200 11,000
Proteinuris (mg per 24 h) 2015 3080 6,539 8,096 B8
Other autoantibodies NUC, Sm NUC, Sm Ro60 NUC, PCNA NUC, Sm, Roé0 NUC, Sm, Ku
Organ involvement
Skin (presence/absence) + + + + -
Kidnay (presance/absenca) + (stage (1D + (stage 1) + (stage IV) + (stage I/V) + (stage 11/V)
Joints (presence/absence) - + + + +
Lungs (presence/sbsance) + - + +/= -
Heart (presence/absance) - - - + -
Other (presence/absence) HEM - SER MYO HEM
Treatments
Glucocorticaid pulses (yas/no) + + + - +
Hydroxychioroquine (yes/ho) - + + - +
MMF (yas/no) + + - + -
Aznathioprine (yes/no) - - - + +
Cyclophosphamide (yes/ne) + + + - -
Rituximab (yes/na) + - - - -
Balimumab (yes/no) + + + + -
Other (yes/no) TAC - - MTX, LEF -
ANA, actinuciea antibody, €3 complement factor C3; HEM, hematoiogic sbnommafities of SLE LIF keilunomida: MTX methotresats MYD, myositic NUC, antl-nuck Sas PONA,

ool nuckear antigan SER, serositic TAC taciobmus
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Additional Data on Human Lupus

Pre-CAR

_CD138+

Post-CAR

Post-RTX

Tur et al. Annals of the Rheumatic 2024



CAR-T Cells in Autoimmune Diseases: From Preclinical Studies to Prospective Trials

2019 2021 2022-2023

PRECLINICAL

Preclinical proof of concept First lupus case Expansion

Sustained B-cell depletion and Remission after anti-CD19 Systemic sclerosis and
disease reversal in murine lupus CAR-T therapy myositis



First use in the treatment of systemic sclerosis and myositis
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CAR-T Cells in Autoimmune Diseases: From Preclinical Studies to Prospective Trials

2019

PRECLINICAL

2022-2023 2024

| NEJM 15 1

Preclinical proof of concept First lupus case Expansion NEJM case series

Sustained B-cell depletion and Remission after anti-CD19 Systemic sclerosis and 15 patients across three
disease reversal in murine lupus CAR-T therapy myositis autoimmune diseases



First cohort of CD19 CAR-T therapy in refractory autoimmune diseases

@0.00

15 patients

Age range: 18-60 years

German expanded-access
program

Severe, progressive
autoimmune disease

Resistance to =2 standard-care
immunomodulators

Case series ]

Median: 5 prior treatments

Range: 2-14
®
[ J
@‘ 8/15 received prior el
B-cell-depleting therapy @
g 9/15 received prior
cyclophosphamide

(’ Glucocorticoids )

(O Conventional immunosuppressants)

SLE n-=s8

Active SLE with
lupus nephritis

[IM n=3

Active myositis and [/
interstitial lung )
disease

(& Cyclophosphamide ) Daily

(‘ﬁ' B-cell-directed therapies )

(Q IVIG and disease-specific agents >

1) Study framework 2) Three disease cohorts 3) Prior treatment burden 4) CAR-T intervention and follow-up

Leukapheresis

4
CD4+/CD8+ T-cell
enrichment

4
MB-CART19.1
manufacturing

t
Lymphodepletion

Fludarabine + cyclophosphamide

Single autologous
CD19 CAR-T infusion

Planned monitoring

safety monitoring: days 0-10
Disease-specific assessment every 3 months

@ Follow-up planned for up to 2 years

Active skin disease
and interstitial lung
disease

Treatments varied by patient.

Persistent severe disease
despite treatment

SLE: SLEDAI-2K « LLDAS « DORIS
IIM: ACR-EULARTIS * CK » MMT-8
SSc: EUSTAR ¢ modified Rodnan skin score

Miiller et al. NEJM 2024



First cohort of CD19 CAR-T therapy in refractory autoimmune diseases

A Short-Term Efficacy of CD19 CAR T-Cell Therapy in Autoimmune Disease

Patient No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Disease SLE 1M SS¢
DORIS Remission + + + + + + ¥ 4%
LLDAS + + + + + + + 4% N/A
SLEDAI-2K Score 0 0 0 0 0 0 0 0 N/A
ACR-EULAR Major Clinical Response + v +*
Normalization of CK Level NIA + + v
Change in EUSTAR-AI Score / NA -23 -4.7 4.3 -1.9%
Change in mRSS ! -7 -9 -17 -5
Glucocorticoid-free State . + + + * . ' v+ . + o . ’ . 4
No Immunosuppressive Drugs + + + + + + + ¥ + + FE + + + 4=
B Long-Term Outcomes in Patients with SLE (N=8) C Long-Term Outcomes in Patients with IIM (N=3) D Long-Term Outcomes in
Patients with SSc (N=4)
SLEDAI-2K Anti-dsDNA CK MMT-8 Score EUSTAR-AI Score
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First cohort of CD19 CAR-T therapy in refractory autoimmune diseases

A Patients with SLE with More than 1 Yr of Follow-up after CD19 CAR T-Cell Therapy (N=6)
Preswitched Switched Memory Activated
Naive B Cells Memory B Cells Memory B Cells B Cells Plasmablasts Immature B Cells % Memory B Cells
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B Analysis of B-Cell Subset in Patients with 1IM with at Least 1 Yr of Follow-up after CD19 CAR T-Cell Therapy (N=2)
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C Analysis of B-Cell Subset in Patients with SSc with at Least 10 Mo of Follow-up after CD19 CAR T-Cell Therapy (N=2)
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First cohort of CD19 CAR-T therapy in refractory autoimmune diseases

Table 2. Short-Term Safety of CD19 CAR T-Cell Therapy in Autoimmune Disease.*
Patient  Patient Patient Patient Patient Patient Patient Patient Patient Patient Patient Patient Patient Patient  Patient

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Disease SLE SLE SLE SLE SLE SLE SLE SLE 1M 1M 1M SSc SSc SSc SSc
CRS (grade) 0 1 1 1 0 1 0 1 1 1 2 1 1 1 0
ICANS (grade) 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Bone marrow toxicity T 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOC treatment 0 0 0 + 0 - 0 + + + + 0 0 0 0
GLC treatment 0 0 0 0 0 0 0 0 0 - 0 0 0 0 0
Low IgG - B B 0 0 0 0 +5 +I 0 0 0 0 0 0
IgG substitution 0 + 0 0 0 0 0 + 0 0 0 0 0 0

Table 3. Long-Term Safety of CD19 CAR T-Cell Therapy in Autoimmune Disease.™

Patient

No. Disease <3 Months 3-6 Months 6-12 Months >12 Months

1 SLE uTl 0 0 URTI (nonspecified)

2 SLE 0 0 URTI (SARS-CoV-21) URTI (nonspecified)

3 SLE URTI (SARS-CoV-2) 0 URTI (nonspecified) URTI (SARS-CoV-2) and her.

pes zoster

“ SLE 0 0 0 Otitis

5 SLE 0 URTI (SARS-CoV-21) 0 0

6 SLE 0 URTI (SARS.CoV-2f and  URTI (SARS.CoV-21) URTI {nonspecified)

RSV)
7 SLE 0 0 0
8 SLE Pneumonia 0
M 0 Enteritis (nonspecified) 0

10 1M 0 Herpes simplex 0

11 1M URTI (nonspecified) 0

12 SSc 0 URTI (Haemophilus influ- 0 0

enzae)

13 SSec 0 Cellulitis Herpes zoster

14 5S¢ URTI (SARS-CaV-21) 0

15 SS¢ 0

Miiller et al. NEJM 2024



CAR-T Cells in Autoimmune Diseases: From Preclinical Studies to Prospective Trials

2019

PRECLINICAL

2022-2023 2024 2026

| NEJM 151 Y -
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Preclinical proof of concept First lupus case Expansion NEJM case series CASTEL/COMPARE

Sustained B-cell depletion and Remission after anti-CD19 Systemic sclerosis and 15 patients across three
disease reversal in murine lupus CAR-T therapy myositis autoimmune diseases




From case series to clinical trial: the CASTLE study

CASTLE phase 1/2a basket trial

it Aiie 4

Median age: 39 years
Median disease duration: 4.0 years
Median prior failed/intolerant

immunosuppressive
treatments: 4

Autologous CD19 CAR-T:
zorpocabtagene autoleucel
(Zorpo-cel / MB-CART19.1)

Single infusion after
cyclophosphamide + fludarabine
lymphodepletion

Primary endpoint:
safety (CRS / ICANS)

Key secondary endpoints:
DORIS remission (SLE),

no ILD progression (SSc),

ACR moderate/major response
(M) at 24 weeks

@ @ [

=
2

s pa

CELLULAR EFFECTS /

IMMUNE RESET

Deep
Autoreactive CD19 B-cell Immune
B cells CAR-T cells depletion reset

‘©

CAR-T peak expansion: 140 cells/pl
at day 10 (median)

CAR-T no longer detectable after
83 days (median)

B-cell depletion in all patients
Median time to B-cell depletion: 7 days
Median B-cell aplasia: 83 days

After reconstitution: >90% naive B cells
with virtual loss of memory B cells and
plasmablasts

Expansion was lower after prior
rituximab exposure

CAR-T cells (cells/ul)

CAR-T cell kinetics (median)

1000 +
= Peak expansion:
100 - 140 cells/pl
atday 10
10 4 Limit 9f
detection
14 No longer detectable
[ after 83 days
0.1 4 (median)

0 10 30 60 90 120 150 18
Days

Miiller et al. Nature Med 2026



From case series to clinical trial: the CASTLE study

Improvement (%)

FVC ()
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From case series to clinical trial: the CASTLE study

CASTLE phase 1/2a basket trial

it Aiie 14

Median age: 39 years
Median disease duration: 4.0 years
Median prior failed/intolerant

immunosuppressive
treatments: 4

Autologous CD19 CAR-T:
zorpocabtagene autoleucel
(Zorpo-cel / MB-CART19.1)

Single infusion after
cyclophosphamide + fludarabine
lymphodepletion

Primary endpoint:
safety (CRS / ICANS)

Key secondary endpoints:
DORIS remission (SLE),

no ILD progression (SSc),

ACR moderate/major response
(M) at 24 weeks

@ @ [ raE

CELLULAR EFFECTS /
IMMUNE RESET

Deep
Autoreactive CD19 B-cell Immune
B cells CAR-T cells depletion reset

@ ||

* CAR-T peak expansion: 140 cells/pl
at day 10 (median)

¢ CAR-T no longer detectable after
83 days (median)

o B-cell depletion in all patients
* Median time to B-cell depletion: 7 days
* Median B-cell aplasia: 83 days

o After reconstitution: >90% naive B cells
with virtual loss of memory B cells and
plasmablasts

rituximab exposure

* Expansion was lower after prior ‘
|

CAR-T cell kinetics (median)
1000 +
= Peak expansion:
= 100 140 cells/pl
z 7 at day 10
[}
) Limit of
=~ 10
2 1 detection
[ B R T e e O
18}
b= 14 No longer detectable
% [after 83 days
O 01 4 (median)
0 10 30 60 90 120 150 18
Days

€) EFFICACY AT 24 WEEKS

22/ 24 patients met the

predefined efficacy endpoint

SLE:
reached
9/10
remission

e SLEDAI:125-0

¢ anti-dsDNA: 10/10 became negative

* Low C3 normalized in 7/7

* Proteinuria decreased in 6/7 patients
SSc:

@ 9/9

e FVC: +14.1%
¢ DLCO: +29.5%
* mRSS: 26 - 12

had no lung
disease
progression

W reached ACR
4 / 5 moderate/major
response
e MMT-8: 117 -» 133
e CK normalized or markedly decreased

All patients remained free of
glucocorticoids and other
immunosuppressive therapy during
the 24-week observation period.

Y

Q SAFETY AND FOLLOW-UP

SAFETY

Primary safety endpoint met
CRS: 17/24 grade 1; 1/24 grade 2
No CRS grade 3-4

No ICANS

Tocilizumab used in 14/24 patients
Dexamethasone used in 4/24 patients

Delayed grade 3 neutropenia: 3/24

IVIG required: 7/24

15 serious adverse events;
all but one recovered
without sequelae

One persistent grade 3
kidney impairment

P @ P O o=

FOLLOW-UP

Median follow-up: 13 months (8-19)

327 patient-months without therapy

No relapses

No reintroduction of glucocorticoids
or immunosuppressants

®
9
L

 S— _

Miiller et al. Nature Med 2026



From case series to clinical trial: the COMPARE study

* 6 patients

* Severe
refractory RA

* Autologous
anti-CD19 CAR T cells

¢ Acceptable short-term
safety profile

¢ Low-grade CRS in
all patients

¢ No severe CRS
¢ No ICANS
¢ No LICATS

o Biological effects | ’f;j}’ Clinical response

Y|
=
CD19+ B-cell depletion

In blood and tissues

Decrease in
autoantibodies

Seroconversion:
ACPA 4/6

Seroconversion:
RF-IgM 5/6

J\,

A oo B

N

3/6 : sustained
drug-free
remission

) * improvement
but residual
disease activity

1/6 : remission
then relapse

Heterogeneous clinical
responses

/ \
e Interpretation

e

l‘ .'l o
-
) /’ =
e

* Established RA is not
driven solely by B cells

¢ Probable role of
autoreactive T cells

* Role of activated
synovial fibroblasts

* May explain less
consistent efficacy
than in SLE

o
&

atanus IgG (IU

“
)

Time (weeks)

i ——

dors (%

Respon

Time (weeks)

hime (woeks)
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Dual CD19 et BCMA CAR-T therapy in treatment of refractory SLE

1) Biological rationale 2) Trial design 3) Clinical efficacy 4) Safety and immune reset

Peripheral Bone marrow °
CD19+ B cells CD19- BCMA+ P
long-lived
plasma cells

@Z}})

YoV

N

J &
Dual targeting aims to %
eliminate both pathogenic

autoantibody sources
i

P
P

¥ - L ~
Fludarabine/
y . cyclophosphamide
Y j\ lymphodepletion

Motivation for co-infusion of
CD19 CAR-T + BCMA CAR-T o
v

@ ¢ 15 patients with
.‘ treatment-refractory SLE

14 female « 1 male

Phase 1 dose-escalation trial

<
[ Leukapheresis
J
4

¥

Co-infusion of
autologous anti-CD19
and anti-BCMA CAR-T cells}

Primary: DLTs within 28 days;
adverse events within 12 weeks

Key secondary: LLDAS + DORIS
remission by week 12

12/15 go%)

achieved both LLDAS and
DORIS remission at week 12

Anti-dsDNA / ANA
decreased

Complement levels
improved

Proteinuria and clinical
manifestations
improved

Median follow-up:

712 days
(range 613-1,134)

3 ©@

/\

Safety

No dose-limiting toxicities
Grade 1 CRS: 86.7%

No neurotoxicity

No treatment-related deaths

Most common grade >3 AEs:
neutropenia 100%, thrombocytopenia
40%, anemia 13.3%

Hematologic toxicities were
reversible with supportive care

Immune reset
Elimination of autoreactive
CD19+BCMA+ clones
Reconstitution of naive
IgM/IgD B cells

Downregulation of interferon-
stimulated and BAFF-dependent
signatures

1-year monitoring in 3 patients

showed sustained eradication
of pathogenic clones

Feng et al. Nature Med 2025



Transient BCMA-directed mRNA CAR-T therapy in generalized myasthenia gravis

Population

Generalized myasthenia gravis
(gMG)
MGFA class lI-IV

Design

Randomized, double-blind,
placebo-controlled

phase 2b

Primary efficacy population
26 patients

Descartes-08: n =15
Placebo: n =11

Descartes-08

» Autologous anti-BCMA CAR-T
encoded by mRNA

+ Non-integrating and transient
expression

No lymphodepletion

Dosing
6 once-weekly
IV infusions

Pathophysiology in gMG

@ _."r7_ .
(®e y —> — pap
oy + Y

BCMA+ Pathogenic P V0, W .
plasmablast / autoantibodies - i
plasma cell (mainly anti-AChR) Neuromuscular

junction dysfunction

5

Muscle weakness
and fatigability

Mechanism of Descartes-08
mRNA BCMA CAR-T

v BCMA+ Pathogenic
(Descaftes-08) plasmablast / l autoantibody
plasma cell activity
K \\ Y ;'
'.' /) Neuromuscular
ol T t function

Transient mRNA CAR expression
N (non-integrating, no genomic integration)

Primary endpoint
MGC improvement 25 points at Month 3

10/15
(66.7%) 3/11 P=0.0472
(27.3%)
e
Descartes-08 Placebo
AChR+ subgroup

MGC improvement 25 points at Month 3

7/11
1/8 P =0.0258
(12.5%)
T

(63.6%)
Placebo

Descartes-08

Mean change from baseline at Month 4
(Descartes-08)

-7.1 -5.5 -4.8
. i i
MGC MG-ADL QMG

Sustained clinically
meaningful response
at Month 12

Minimal symptom expression
(MG-ADL <1) at Month 6

LD
5/15 (33%)
sustained through Month 12

83%

SAFETY

(safety population)

@
Any adverse event
a "

Descartes-08 85.0%
Placebo 81.3%

Mostly grade 1-2

6 Infusion-related reactions (IRRs)

Descartes-08 80.0%
Placebo 56.3%

Mostly mild-moderate

1 treatment-related grade 3 IRR
(fever 40°C), resolved within 48 h

# Serious adverse events (SAEs)

Descartes-08 - 25.0%
Placebo - 18.8%

Vu et al. Nature Med 2026



Allogeneic y6 CAR-T in Lupus

Press Releases

Adicet Bio Announces Positive
Safety and Efficacy Data from
Prula-cel (formerly ADI-001) Study
in Patients with Systemic Lupus
Erythematosus with or without
Lupus Nephritis

September 28, 2026 | 11 min read

X lim ) f B2

- Prula-cel shown to be generally well tolerated with no CRS greater than Grade 2 and no IEC-HS or

ICANS -

-At 12-months, 54% of evaluable patients achieved DORIS remission and 50% of patients achieved

CRR-
-All patients discontinued immunosuppressants —

- All but one patient tapered background steroids to £5 mg prednisone equivalent per day-

aB T cell

Native a TCR |
(Poptide-HLA |

Anti-CD20 CAR Native y& TCR

Mvhnml j '//:i:ﬂ \5 .

HLA mismatch: GvHD risk

Recipient cell 'l.j;e_l,l-)). '.

No HLA matching

¢

Autclogous o TCR-dtd ook

[ CAR recognition is HLA-independent in both platforms j

Allogeneic CAR-T

Autologous CAR-T
In!

@.ﬁ. .

> Immediately No patient-specific
Manufacturing Variable
e Patient-specific e delay @ T-coll fitness available leukapheresis
Standardized One batch for many

healthy-donor cells patients



Long-term persistence of CAR-T cells

Patients Treatment Key finding Example
®

oe® o CD19 CAR-T cells CAR-T cells persist FL patient in CR

..' (4-1BB costimulation) for more than 10 years for 10.1 years Persistent
» after a single infusion o 9 l‘;:’;hfcytes B-cell aplasia

38 patients S 102 at 9.3 years
(LBCL n=24, CAR transgene detectable in 2 1021 *ve 4

FL n=14) 62.5% of patients 7-10.1 years % ; ] - \\Y/Y Hypogammaglobulinemia

post-infusion (5/8 evaluable) g 1071 “ \.0' and recurrent infections
O 10°4
3 patients with ongoing complete

107" -
B-cell aplasia 00 2 4 6 8 10

Years post-infusion

100,000

10,000 —........ \ .'_‘ b B ) S— Median peak, LBCL: 8,793 — LBCL (n=24)
SR\ — FL(n=14)

Patient 21

1,000

Patient 17

CART19 copies per pg of DNA

100

T
DO D7 DO D4 D28 M2 M3 M4 M5 M6 M9 M2 MI5 MI8 M21 Y2 Y25 Y3 Y35 Y4 Y45 Y5 Y6 YI Y8 Y9 YIO
Time after CART19 infusion

Paruzzo et al. Nature Medicine. 2026



Immunization against CAR-T

15t anti-CD19 Initial expansion Anti-CAR Loss of CAR-T CD19* relapse / 2n4 infusion of
CAR-T infusion and remission immunization persistence persistent disease the same CAR-T
product
CD8* T cells
L ® 9@ 4.5 2=t
@ — S — 0 S
CAR-T cell (@ N ¥ 9 oo PN O
) B ' = ® \
,1/’ ‘:’ A @) +4 Failed re-infusion
> ';/" CAR-Tcl X * 0/5 expanded
CAR-specific T-cell -
Leukemic 27/29 evaluable response, directed in B-cell recovery * 0/5 persisted
CD19* B cell patients achieved part against murine « 0/5 antitumor response
m (93*) FMC63 scFv L )
[ Failed re-infusion: \l
| anti-CAR T-cell response |
00+ Ll o I e | detected in 5/5 patients |
£ oaml ¥ ¥ é v v R s el it
g Y504 g agred
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H lkchh'glﬂmv » M-zcau-?alvhl:,vv -
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BCMA CAR-T therapy after immunization against CD19 CAR-T

Anti.drug antibodies Lo > Not detectable
T cedl responss . » Detectable
Month D) 2 3 456 7 892100 120141517 1810202122 232425262728 2000
(i:D|9 CAR cDye Ckﬁ Darstumumab BCMA CAR
" w N e N e e e e e, \I
1. Before treatment 2. First therapy: anti-CD19 CAR-T 3. Relapse of disease 4. Second infusion: Mechanism of failure |
5 3 . |
Severe active disease anti-CD19 CAR-T (same product) ‘ Anti-CAR immunization :
| 1
’ : s I
« Inflammatory Anti-CD19 CD19+ B cell | Anti-CD19 Anti-CAR :
myositis CAR-T cell ——__ CAR-T cell Tcells |
* Anti-Jo-1 3 muscle weakness
antibodies —> .o 2 * Increase in CK
o ° 0"
* Very high CK g \ * Reappearance of

anti-Jo-1
autoantibodies

* Marked muscle
weakness v Expansion of CAR-T cells
v Depletion of CD19+ B cells

X No expansion of CAR-T cells

Devel t of CAR- ifi
* Refractory to evelopment of CAR-specific

convenbional v Disappearance of anti-Jo-1 autoantibodies I X Inadequate B-cell depletion T cells
. v Normalization of CK and improvement b o - rejection of re-infused CAR-T
therapies X No clinical improvement
of muscle strength - lack of efficacy
. . ‘ Relapse ~ 9 months :
No effective treatment Complete remission off treatment ~ 9 months Failure
\ after the first therapy
— — — =/ \ e e N N N Smcnass oo aane
> \ 2 s
5. Anti-CD38 therapy 6. Anti-BCMA CAR-T therapy 7. Safety Key takeaways
(daratumumab) (idecabtagene vicleucel)
ARt-BCMA d Reusing the same CAR-T after relapse
CD38+ plasma cell CnAR-T cell BCMA+ plasma cell @ Grade 1 CRS (fever) J may fail due to anti-CAR immunity.

\ / — treated with 1 dose

> S tocilizumab ~ Changing both product and target

(D> > . > i — @ No neurotoxicity ‘ R (CD19 - BCMA) can overcome
i ® No hematotoxicity this resistance.
v Reduction of plasma cells v Goodexpansionof CAR-Teells b Long-li\{ed plasma ceI.!s can sustain
v Decrease in anti-Jo-1 antibodies v Profound depletion of plasma cells (loss of CD138+ cells in lymph node) ‘ autoantibody pr?ductlon a.nd
v Clinical and biological improvement v Marked decrease of anti-Jo-1 antibodies \Z H bt ‘ perpebuate sumimmne cisesse.
‘ Normalization of CK and strong improvement of muscle strength ypoga.mm?g ood In?m|a | Deep targeting of the B cell/plasma cell
Partial but not durable response ~+ Vg infusions required ‘ v ComN@ent may allow a more
~ 5 months Complete remission off treatment at 9 months follow-up complete immune reset.

Miiller et al. Nature Med 2025



Emerging safety concerns challenge the reassuring early data
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Novartis pauses trials of experimental
cell therapy after three deaths

By Reuters

September 1, 2026 6:38 AM GMT+2 - Updated September 1, 2026

A view of the Novartis booth and logo at the BiO International Convention 2026, 8 meeting of pharmaceutical and biotechnology leaders in
San Diego, California, U.S. June 23, 2026. REUTERS/Mike Blake Purchase Licensing Rights [



From broad B-cell depletion to antigen-specific targeting: CAAR-T cells

CARTA

Chimeric Antigen Receptor T cells for Autoimmunity

Potential to ‘reset the immune system’ in patients with autoimmune
diseases driven by B cells, through generalized transient B cell
depletion and repopulation of healthy B cells’?

Fully Human
Anti-CD19 Targeting Domain

4-1BB Costimulatory Domain &
CD3-Zeta Signaling Domain




From broad B-cell depletion to antigen-specific targeting: CAAR-T cells

CARTA

Chimeric Antigen Receptor T cells for Autoimmunity

Potential to ‘reset the immune system’ in patients with autoimmune
diseases driven by B cells, through generalized transient B cell
depletion and repopulation of healthy B cells’?

Fully Human
Anti-CD19 Targeting Domain

4-1BB Costimulatory Domain &
CD3-Zeta Signaling Domain

CAART
Chimeric AutoAntibody Receptor T cells

In autoimmune diseases with a limited number of well-defined
pathogenic autoantibodies, permanent antigen-specific B cell
depletion may provide an elegant biologic solution fo disease’?

Autoantigen Targeting Domain

4-1BB Costimulatory Domain &
CD3-Zeta Signaling Domain




CAAR-T cells: the case of MN

An antigen-specific chimeric autoantibody receptor (CAAR)

NK cell strategy for the elimination of anti-PLA2R1 kidney O ) IS N
-1

and anti-THSD7A antibody-secreting cells INTERNATIONAL e
Methods Findings
+  Design of PLA2R1- and THSD7A-specific chimeric autoantibody FLAHTORR AR FHERTASIZE vl
receptors (CAARS) 100{ o—eo—o 100{ o—o—e
» Transduction of NK-92 cells and primary human T cells 804 80
_ CAAR NK-92 cells jod I - b
CAARs NK-92 cells/primary 3 2 - -
human T cells z:- 2: -
S 1 11 51 104 1 51 10
[T © E:T ratio ET ratio
(14 14 o >
g Q2 o CAAR
O o PLA2R1 CysR CAAR THSD7Ad1d2 CAAR
100 .".——". 100 .———.__.
° 804 . 80
IgG4 hinge 0° o Primary human % 60 60
ot ° CAART cells 3 © 40 -
© ® 20 e 20 oy
4-1BB 0 0
CD3¢ 11 51 101 11 51 101
; : | : CAAR NK cell E:T ratio E:T ratio
PLA2R1- THSD7A- ® Control hybridoma ® Control hybridoma
specific CAARs  specific CAARs ® Anti-PLA2R1 hybridoma ® Anti-THSD7A hybridoma
Seifert, 2023

PLA2R1- and THSD7A specific CAAR cells eliminate antibody-

secreting target cells in an antigen-specific way.




CAAR-T cells: the case of MN

Preclinical evaluation of antigen-specific B-cell depletion

for phospholipase A2 receptor membranous nephropathy kidney \3 ) I S N

with chimeric autoantibody receptor T cells INTERNATIONAL e

PLA2R CAART Constructs: Findings

PLA2R CAART .
o In Vitro Cytotoxicity and Specificity

ot - e Specific cytolysis of CysR, CTLD1, and CTLD-specific Nalm-6 cells and

slop : :
O Yo primary membranous nephropathy (MN) patient B cells
8 gt‘;; Anti-PLA2R+ B cells « Median 84.3-87.9% adsorption of MN patient plasma anti-PLA2R IgG
» No off-target binding detected by human membrane proteome array
O CTLD4
@ G In Vivo Cytotoxic Activity and Engraftment
O cros @CvsR @ cro:
@ oo « Significant anti-PLA2R Nalm-6 target cell reduction by CAART
Extracellular QO cros O cros v e Superior cytotoxicity and persistence by C17-CAART,
e TR - comparable to ant-CD19 CAR T cell
Intracellular 52337 « No specific off-target cytotoxicity detected by comprehensive
: pathologic analysis
Native PLA2R C17 C178
Altun, Zhao et al, 2025

CONCLUSION C17-CAART selectively targets anti-PLA2R B cells without global

Visual Abstract by Gexin Zhao, MD, PhD B cell depletion, representing a precision immunotherapy approach for PLA2R
membranous nephropathy.




The Current and Future Landscape of CAR T Cells in SLE

Source: Clinicaltrials.gov 10/13/25 Source: Clinicaltrials.gov 10/13/25
Search: Phase l/I/lll in LN [-Chimeric antigen receptor therapies (CAR T)] Search: Phase I/ll/lll CAR T in LN
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149 trials wordwide 34 trials wordwide

Koumpouras and Caricchio. Curr Opin Rheumatol. 2026



CAR-T therapy is rapidly expanding into autoimmune kidney diseases

D [Anti-CD 19 CAR-T Cell Therapy in Patients with
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