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Antigen stability is fundamental for CAR T targeting

 The less stable the target is, the easier it is for cancer cells to escape from the killing of CAR-T cells
(clinical response of CD22 CAR-T cells is inferior to that of CD19 despite almost equal expression pattern)

* Antigen loss is the most common cause of relapse after anti-CD19 CAR-T cell in both B-ALL and DLBCL (30%)
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CD19-negative CNS relapse after CD19-directed CAR T cells in DLBCL

Primary Cardiac Lymphoma Relapse post CD19 CAR T treatment

Perriello V et al. Am J Hematol 98:212-219, 2023




Wide loss of B-cell antigens after CD19-directed CAR-T cells in DLBCL
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RNA sequencing at relapse post CD19-directed CAR T cells
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CD79b as an alternative B-cell marker for B-NHLs

 Expressed in most B-NHLs, regardless of stage, subtype, cytogenetic and molecular
characteristics

* Expressed only by mature B lymphocytes, thus reducing the risk of "on-target / off-
tumor" toxicity

* As part of BCR, plays a role in supporting neoplastic proliferation and resistance to
molecular drugs

* Stably expressed on the cell membrane of tumor cells, even at relapse after anti-
CD19 CART cell therapy for DLBCL



GENERATION OF A NEW MONOCLONAL ANTIBODY ANTI-CD79b FOR

Heavy chain

oooooo

i
oooooo

B-cell receptor (BCR)

m
Light chai%

oooooooooooooooooo

-----------------

DEVELOPING NEW CAR T CELLS

Antigen

recognition
domain

L

mAb anti-CD79b

Chimeric antigen

receptor
(CAR)

Retro/
lentiviral
transduction into
patient T cells

o —

CD28/
4-1BB

CD3T

CART cells



CD79b structure

Mice were immunized with a synthetic peptide
corresponding to the entire extracellular
portion of the CD79b molecule

> U5623EH200-1 (CD79b)

Ndel--ATG~His tag--CD79b— | HIUHEN-HindIll

Protein Length=144 MW=16701.7 Predicted pl=9.31 vector: pET30a

MGSSHEHHHESSMARSEDRYRNPKGSACSRIWQSPRFTARKRGFTVKMHCYMNSASGNVSWLWKQEMDENPQOLKTL.EKGRMEESQ
NESLATLTIQGIRFEDNGIYFCQQKCNNTSEVYQGCGTELRVMGFSTLAQLKQRNTLKD.

DNA sequence: 447bp
CATATGGGATCAAGTCATCACCACCACCACCACTCAAGTATGGCTAGATCAGAAGACCGTTACCGCAACCCGAAAGGCAGCGCGT,
GCAGCCGTATCTGGCAGAGCCCGCGTTTCATTGCGCGTAAGCGTGGTTTTACCGTGAAAATGCACTGCTACATGAACAGCGCGAG
CGGCAACGTTAGCTGGCTGTGGAAGCAAGAGATGGACGAAAACCCGCAGCAACTGAAGCTGGAGAAAGGTCGTATGGAGGAAAGC
CAGAACGAAAGCCTGGCGACCCTGACCATCCAAGGTATTCGTTTCGAGGATAACGGCATCTACTTTTGCCAGCAAAAATGCAACA|

ACACCAGCGAGGTGTATCAGGGTTGCGGCACCGAACTGCGTGTGATGGGTTTTAGCACCCTGGCGCAACTGAAACAACGTAATAC

CCTGAAAGA:[-AAGCTT




CD79b peptide
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Surface plasmon resonance
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Surface Plasmon resonance
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Resonance units (RU)

Surface plasmon resonance:CD79b specific binding and fitting
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Anti-CD79b mADb validation

mAb surface staining validation

SUDHL-16 DLBCL GC CELL LINE
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Clone 128 recognizes both the two isoforms of CD79b

293T CD79B isof. 1
293T CD79B isof. 2
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Double staining: CD79b (brown)/Ki-67 (blue)




Diffuse large B-cell ymphomas (DLBCL) immunostained with mAb anti-CD79b (Perugia-clone PG-128)



CD79b (Perugia clone)

MCL blastoid variant: mAb anti



Multiple myeloma: bo
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Expression of CD79b

ne marrow biopsy
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Myeloma: flow cytometry of BM aspirate
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Surface positivity with anti-CD79b mAb (Perugia clone PG-128)
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Extracellular CD79b CAR optimization
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Luminescence assay (48 hours cytotoxicity)

Versus HD-LM 2 (CD79b negative)
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Cytokines detection after 24 hours co-culture (E:T ratio 1:3)
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Proliferation of 72 hours co-culture of CAR and irradiated SUDHL-16 (E:T ratio 1:1)
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Selected constructs

(D28 TMICD28 GDBEEZY scFvPD-L1 JCININE 4188 I DT9bPDL
(D28 hinge [Py - p2A JEGILOENIN (D8 hinge 4188/ double CAR

In vivo studies are ongoing
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CD79b is expressed in MM at lower intensity than in B-cell ymphomas.
Can we increase the sensitivity of anti-CD79b CAR T cells in MM ?




Artificial intelligence Alphafold2 program was used to predict 3D interaction between CD79b and VH/VL
or VL/VH orientation of anti-CD79b mAb and the HADDOCK server for molecular docking analysis

Anti-CD79b

Anti-CD79b 1| cD79b Antigen
VL/VH scFv

VH/VL scFv P \ Ay /[ B Anti-CD79b mAb
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Anti-CD79b VL/VH SCFv orientation displayed lower binding energy tha VH/VL (HADDOCK score
54.2+/-14 vs 72.9+/-13.3), suggesting a higher association propensity to CD79b.



48h Cytotoxicity Vs. SUDHL16 E:T 1:1 Cytokyne production Vs. SUDHL16 E:T 1:1
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In Silico data were confirmed in vitro where VL/VH showed enhanced activity compared
to VH/VL in terms of cytotoxicity against the SUDHL16 and primary myeloma cells.



Conclusions

We generated a novel murine mAb recognizing an epitope shared by the two
isoforms of human CD79b

Perugia CAR-T cells carrying a murine scFv against CD79b are effective in vitro
against B-NHL cell lines. Preclinical in vivo studies are ongoing

Artificial intelligence can be used to develop high affinity anti-CD79b CAR T cells,
especially against multiple myeloma

The best CD79b CAR T construct will be used for a phase 1 clinical trial on patients

with B-cell ymphomas and multiple myeloma relapsing after CD19- or BCMA-directed
CART cells



