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4-1BB (CD137) agonism enhances the strength and
durability of T cell responses

4-1BB agonism enhances T cell

Proliferation
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Mode of action of T cell bispecific antibodies (TCBS)

Tumor cell

Simultaneous binding to tumor cell surface
antigen and to common component of TCR leads
to:

« TCR engagement (signal 1) and up-regulation
of activation markers including 4-1BB/CD137

« T cell engagement, activation and killing of
tumor cells

« T cell proliferation (expansion)

« Cytokine & chemokine secretion leading to
recruitment of additional T-cells



Issues of first generation 4-1BB agonistic antibodies

« Hypercrosslinking of 4-1BB (> 3 receptor molecules) required for effective agonism

« 1stgeneration 4-1BB mAbs cannot achieve this unless they are themselves hypercrosslinked by
FcyRs on adjacent cells

v' First generation 4-1BB agonistic antibodies (e.g., urelumab) are hampered by strong
hepatotoxicity and subsequent requirement for dose reduction (0.1 mg/kg)

v Dose limiting toxicity restricts efficacy as single agent and in combination

Cancer Therapy: Clinical Clinical
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Tumor targeted 4-1BB agonism: Mechanism of Action

Jumor stroma

C Cross:linking-assembles 4-1BB

XS/ receptors to effective signaling

Cross-ubiquitination:
Recruits NFkB signaling
proteins, activating the
NFxB pathway

4-1BB is inducible and is expressed on activated T and NK
cells

Cross-linking is required for effective signaling (enables
Cross-ubiquitination)

Co-stimulatory signal 2: Effects on T-Cells:
» Enhanced effector functions and cytokine release
* Increased proliferation

» Anti-apoptosis



Agonistic Tumor-targeted 4-1BBL: Developed to specifically
activate T cells at the tumor site but not in periphery

Tumor (stroma) Trimerized split 4-1BBL
antigen

« Anti-FAP
* Anti-CD19
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Claus et al.,, STM, 2019

» Reduce toxicity by eliminating FcgR-
binding

» Deliver 4-1BB agonist to the tumor
stroma (FAP) or tumor (CD19)

» Re-introduce hypercrosslinking via
bispecific  binding to FAP in tumor
stroma

» Strictly targeting dependent via tumor
antigen binding



Broad FAP prevalence in major solid tumor indications by IHC

Tumor Type IHC (n)

(H-score 15)

H> 15
BC HER2+ 91% (46)
BC TNBC 81% (48) :
CRC 44% (45) (H-score 25)
DLBCL 38% (39) 3
FOLLICULAR LYMPH 0% (16)
GASTRIC 62% (47) s
HEAD AND NECK 66% (47) G
LUNG NSCLC 83% (47) Lol
PANCREATIC 82% (45)
RENAL CELL CARCINOMA 8% (40)
SARCOMA* 45% (40) i
Jehad Charo. PTA RICM *FAP expression in sarcoma is not stroma specific, but can mainl;ie attried to the tumor

cells

Data are nroduced usina the anti-FAP from Sorina/Ventana (rabbit monoclonal) clone SP325

H-score”
combines the
staining intensity
with the
percentage of
positive cells



Imaging FAP in cancer patients using FAP:
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Tumor-stroma FAP-targeted split-4-1BBL: Developed to specifically
activate T cells at the tumor site

FAP-4-1BBL is a highly

anti-FAP Trimeric flexible molecule, able to
4-1BBL assume dlf_ferent
o conformations
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Structural analysis of 4-1BBL shows identity to published
structures and TNFR superfamily

4-1BBL trimer 4-1BBL trimer as OX40L trimer (2HEW)
in this study published previously
(6CPR red, 6BWV grey)

Claus et al.,, STM, 2019

TNF trimer (1TNF)
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FAP-4-1BBL binds FAP expressed on fibroblasts and 4-1BB expressed
on activated human CDS8 T cells
activated hum an \

NIH/3T3-huFAP clone 19\
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Classical 4-1BB antibodies require FcyR crosslinking for their activity

HelLa-huCD137-NFkB-luc
reporter cell line activation assay
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FAP-4-1BBL is only active upon FAP crosslinking

tumor cell or
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TA-4-1BBL provides signal 2 in presence of T cell bispecific antibodies

trans activation cis activation
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Claus et al., Science Transl Med, 2019 15



FAP 4-1BBL significantly increases TCB mediated target cell
Killing by pan-PBMC T cells
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FAP-4-1BBL enhances TCB-mediated T cell activation in primary human

tumor explants in 3D bioreactor E BT
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FAP-4-1BBL enhances efficacy of CEA-TCB in MKN45-3T3
fibroblast model in HSC-NSG mice
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FAP-4-1BBL strongly enhances activity and T cell infiltration in
combination with CEA-TCB in MKN45/3T3 HSC-NSG mice
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FAP-4-1BBL strongly enhances activity and T cell infiltration in
combination with CEA-TCB in MKN45/3T3 NSG mice
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FAP-4-1BBL has IgG1l-like PK in cynomolgus monkeys & targets to

tumor & lymph-nodes in macaque with CRC
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Whole-body immunoPET/CT of
CRC-bearing Rhesus macaque
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FAP-4-1BBL imaging and biomarker findings from Phase 1 study

FDG-PET & 8%Zr-PET scan data

Screening FDG-PET & 8Zr-PET Scan Data
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TA-4-1BBL provides signal 2 in presence of T cell bispecific antibodies
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Imaging enhanced intratumoral CD8 infiltrates combining CEA-TCB with
CEA-4-1BBL in HSC-NSG using the CD8 PET-tracer 89Zr-Df-IAB22M2C
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Combination of CD20-TCB and CD19-4-1BBL induces complete

tumor regression in DLBCL models

WSU-DLCL2 (CD20 high)
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Combination of CD20-TCB and CD19-4-1BBL induces massive
intratumoral T cell infiltration (WSU-DLCL?2)
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Combination of CD20-TCB and CD19-4-1BBL prevents tumor
escape in the aggressive OCI-LY18 DLBCL model
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TA-4-1BBL: FAP-4-1BBL & CD19-4-1BBL

TA-4-1BBL induces efficient 4-1BB hyper-crosslinking on T
cells in a strictly target dependent fashion

TA-4-1BBL combined with a TCR stimulus provides co-
stimulation to T cells resulting in T cell proliferation,
differentiation and activation, and cytokine secretion
TA-4-1BBL are potent combination partners for TCBs and
strongly enhances T cell infiltration and activity =>TA-4-1BBL
combined with TCBs provide a safe and effective alternative
off-the-shelf approach to CAR T-cells

Based on these data clinical Phase 1b studies are ongoing
testing FAP-4-1BBL in combination with cibisatamab (CEA-
TCB) (NCT04826003) and CD19-4-1BBL in combination with
glofitamab (CD20-TCB) (NCT04077723)
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