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OVERVIEW: IMMUNOTHERAPY

CENTRAL ILLUSTRATION: Landscape of Cancer Immunotherapy
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MONOCLONAL ANTIBODIES
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Monoclonal
antibody

Antigen—protein
on the cell that
can cause the
immune system
to respond.

The monoclonal
antibody locks

onto the antigen.

This can cause
the immune
system to attack
the cancer cell.
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MONOCLONAL ANTIBODIES

Mechanisms of action
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MULTISPECIFIC ANTIBODIES
Structure

IgG subtypes Non-IgG subtypes
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MULTISPECIFIC ANTIBODIES

Structure
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A Classical IgG structure | |B Bispecific antibodies based on variable fragments
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Fig. 1 Structures of bispecific T cell-recruiting antibodies. A bispecific T cell engager (BITE) consists of two single-chain variable fragments (scFvs);

a dual-affinity retargeting antibody (DART) consists of two engineered scFvs whose V; exchanged with the other one; a TandAb consists of two
single-chain diabodies with four variable domains; a XmAb consists of one scFv, one Fab fragment and one hetero-Fc domain; a 2:1 Crossmab
contains two tumor antigen binders and one CD3 binder; “knob in hole" technique and duobody technique enable production of bispecific

antibodies with similar structures to natural IgG

Z Tian et al, J Haematol Oncol, 2021
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MULTISPECIFIC ANTIBODIES

Mechanisms of action
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(a) Immune effector cell redirectors
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(b) tumor-targeted immunomodulators
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(d) dual tumor-targeting compounds

(c) dual immunomodulators
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immunosuppressive targets
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MULTISPECIFIC ANTIBODIES

Mechanisms of action

a T cell b BiAb G CART cell SART cell

UNIVERSITEIT BiAb, bispecific antibody; CAR, chimeric antigen
GENT receptor; SAR, synthetic agonistic receptor. M Schwerdtfeger et al, Curr Hematol Mal Reports, 2021 10
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BITES

Mechanisms of action

Normal Immune
Recognition Systems

Antigen presentation by MHC
and recognition by TCR
_
I
UNIVERSITEIT , _ . . -
GENT BiTE, bi-specific T-cell engager; CD, cluster of differentiation;

MHC, maijor histocompatibility complex; TCR, T cell receptor.

BiTE® Molecule-Mediated
T cell Engagement

Tumor-expressed ¢ \

molecule

Cancer cell

Engagement independent
of MHC/TCR

H Einsele et al, Cancer, 2020
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BISPECIFIC ANTIBODIES AND BITES

Mechanisms of action

T cell Tumor cell

E=--TCR ®¥ BiTE . * Perforin

& CD3 (] Tumorantigen &  Pore

Fig. 2 Mechanisms of tumor cell lysis mediated by the BiTEs. BiTEs can redirect T cells to tumor cells and active T cells. Activated T cells release
perforin and other granzymes through immunological synapses. These cytolytic proteins can form endosomes in tumor cells and lyse tumor cells
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GENT BiTE, bi-specific T-cell engager; CD, cluster of

Z Tian et al, J Haematol Oncol, 2021 12

differentiation; TCR, T cell receptor.
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MULTISPECIFIC ANTIBODIES

Mechanisms of action

(2) Redirection of antitumor immunity

(1) Peculiar pharmacokinetics
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MULTISPECIFIC ANTIBODIES

Multi(bi)specifics for hematologic malignancies reimbursed in Belgium

B-ALL
- Blinatumumab — CD19/CD3 BIiTE — B-ALL

Lymphoma

Multiple myeloma
- Teclistamab = BCMA/CD3 bispecific Ab (duobody) — MM

UNIVERSITEIT Ab, antibody; ALL, acute lymphocytic leukemia; BCMA, B cell maturation antigen; BiTE, bispecific T cell engager. CD, cluster of differentiation; ;
GENT MM, multiple myeloma. 1
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MULTISPECIFIC ANTIBODIES

S t r u Ct u re blinatumomab (CD19xCD3) AFM13 (CD30xCD16) GTB-3650 (CD16xIL-15xCD33) HPN217 (BCMAXHSAXCD3)

NVG-111 (ROR-1xCD3)

glofitamab (CD20xCD3) mosunetuzumab (CD20xCD3) epcoritamab (CD20xCD3) odronextamab (CD20xCD3) plamotamab (CD20xCD3)
alnuctamab (BCMAXCD3) talquetamab (GPRC5DxCD3) linvoseltamab (BCMAXCD3) 1SB1342, Y150 (CD38xCD3)
forimtamig (GPRC5DXCD3) teclistamab (BCMAXCD3)

elranatamab (BCMAxCDS)

¥YY¥Y

TNB-486 (CD19xCD3) Abbv-383 (BCMAXCD3) englumafusp alfa (CD19x4-1BBL) EMB-06 (BCMAXCD3)

et
- SAR443579 APVO436 (CD123xCD3) MGD024 (CD123xCD3)  AFM28 (CD123xCD16) SAR442257 (CD38xCD3xCD28) JNJ-80948543
(CD123xNKp46) CLN-049 (FLT3XCD3) (CD79BXCD20XCD3)

m E R S ITE IT ATG-101 (PD-L1x4-1BB)

GENT Antonio Tapia-Galisteo, J Hematol Oncol, 2023 15



MULTISPECIFIC ANTIBODIES

Blinatumomab = anti-CD19/anti-CD3 BITE = the pioneer
R/R B-ALL MRD+ B-ALL

Overall survival censored at the time of stem cell transplantation
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ALL, acute lymphocytic leukemia; BIiTE, bispecific T cell engager; CD, cluster of differentiation; MRD, minimal residual disease; R/R, relapsed/refractory.




MULTISPECIFIC ANTIBODIES

Teclistamab = anti-BCMA/anti-CD3 BiAb

Relapsed/refractory myeloma after at least three therapy lines, including
triple-class exposure (immunomodulatory drug, proteasome inhibitor, and

anti-CD38 antibody)
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BiAb, bispecific antibody; BCMA, B cell maturation antigen; CD, cluster of differentiation;
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MULTISPECIFIC ANTIBODIES

Bispecific antibodies for hematologic malignancies

ALL cell

NHL cell

TCR

) AML cenl
cp3 )

Bispecific antibody

MM cell

$ge= CD19 éc,:\cnzu D cLeciza D wr e cp123
Do= FLT3 (@0— CD33 @@® BCMA L1CD38 gsPRcsn

Fig. 3 Targets of bispecific B cell-recruiting antibodies. CD19 and CD20 are targets for treatment of NHL; CD19is the target for treatment of acute
lymphocytic leukemia; CD123, CD33, CLEC12A, WT1, and FLT3 are targets for treatment of acute myeloid leukemia; BCMA, CD38, and GPRCSD are
targets for treatment of multiple myeloma

UNIVERSITEIT
GENT BiTE, bispecific T cell engager.

Table 1 Bispecific T cell-recruiting antibodies for the treatment
of hematologic malignancies

Disease  Target Name Antibody format
AML CD123-CD3 MGD006 DART
XmAb14045 XmAb
CD33-CD3 AMG 330 BITE
AMV 564 TandAb
FLT3-CD3 7370 BiTE
CLEC12A-CD3  MCLA-117 Biclonics
WT1-CD3 ESK1-BiTE BITE
ALL CD19-CD3 Blinatumomab BiTE
AFM11 TandAb
MM BCMA-CD3 AMG420 BITE
AMG701 BiTE-Fc
GPRCSD-CD3  Talquetamab DuoBody
CD38-CD3 AMG424 XmAb
Bi3g-3 BITE
FCRL5-CD3 anti-FcRH5/CD3TDB  Knobs-into-holes
NHL CD19-CD3 Blinatumomab BITE
CD20-CD3 REGN1979 Veloci-Bi platform
Mosunetuzumab Knobs-into-holes
RG6026 2:1 CrossMab
MDS CD33-CD3 AMV564 TandAb
CD123-CD3 MGD006 DART

Z Tian et al, J Haematol Oncol, 2021 18
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MULTISPECIFIC ANTIBODIES

Multi (bi) specifics for hematologic malignancies coming (soon?)...

Lymphoma

- Epcoritamab = CD20/CD3 bispecific Ab (duobody) — DLBCL — CUP

- Glofitamab = CD20/CD3 bispecific Ab (crossbody) - DLBCL (DLBCL -
31 line) — CUP

- Mosunetuzumab = CD20/CD3 KIH — FL

- Odronextamab = CD20/CD3 VelociBi - NHL

Multiple myeloma
- Talquetamab = GPRC5D/CD3 bispecific Ab (duobody) - MM - CUP

1

UNIVERSITEIT Ab, antibody; CD, cluster of differentiation; CUP, compassionate use program; DLBCL, diffuse large B cell lymphoma; FL, follicular lymphoma;
GENT KIH, 'knob into hole' MM, multiple myeloma; NHL, non-hodgkin lymphoma.

19



Slide 19

PKO  please note we removed the brand names due to the educational nature of the
symposium
Put, Karen, 2024-01-04T14:34:59.435

PK1 added abbreviations
Put, Karen, 2024-01-04T14:38:15.727



MULTISPECIFIC ANTIBODIES

NCT Phase Drug (Format) Target Indication Status Resulls Ref.
[ . g [ EGIR
EGFR Bi-armed R N=7
NCT02620865 1/2 activated T-cells HCER Advioced prncatic Completed No dose-limiting toxicities (DLTs), 1651
xCD3 cancer
(BATs) Median time to progression: 7 months
EGFR Advanced pancreatic g
NCT03269526 172 EGFRBATs el it Recruiting
EGFRIIT i
NCT03296696 1 AMGS96 S Glioblastoma Completed Not reported 166]
Table 1. Bispecific T-cell engagers therapy in solid tumors (clinicaltrials gov accessed on 1 Nevember 2022}, NCT03344250 1 ngfx:rn:\h;: : - :‘-ggl; Glioblastoma Active, not recruiting
NCT Phase Drug (Format) Target Indication Status Results Ref. T
EpCAM ==
Catumaxomab or EpCAM Malignant ascites N =258 (129 ovarian cancer) NCT02248805 1 MGD007 (DART®) s Metastatic CRC Completed Not reported 1671
NCT00836654 2/3 Removab® e and EpCAM:positive Completed Puncture-free survival: 46 vs. 11 days 511 e
(Triomab®) tumors AE: fever (60%); abdominal pain (43%) NCT03531632 172 MGDOO7 + MGAO12 s Metastatic CRC Completed Not reported
EpCAM Malignant ascites N = & (rechallenge of intraperitoneal
NCT01065246 2 Catumaxomab fgm due to epithelial Completed catumaxomab) 157] HER2
carcinoma Puncture-free survival: 47.5 days J— HERZ-positive
ST T = N-m NCT04501770 1 Ms02 oo advanced solid Not yet recruiting
NCT00326885 3 Catumaxomab pC Aligtant s Completed P 295 days (58] tumors
xCD3 ovarian cancer "
Ascites symptoms improved Locally advanced ar
—— Runimotamab + .
N = 46 (consolidation therapy) NCTO3445042 1 trastuzumab + HERe maiaatatic Recruiting
NCTo1246440 2 Catumiomab EpCAM Ovarian eancer Completed Median duration treatment: 13 days 5] el GgaD *CD3 HERZexpressing
xCD3 P Grade 3-1 AE in 29 pts (74.4%) i i solid tumors
Treatment interruption in 4 (10.2%) R RATEE TG e ki B
Platinum refractory N-16 e e Pembrolizumab xCD3 esncer Boaitg
EpCAM ovarian, fallopian (low dose 23 + high dose 22)
NCIWLRE z AL ARG xCD3 tube, and peritoneal Comhpieted No difference AE low vs. hi 1601
neaplasms Stable disease in 2 pts (low) and 5 pts (high) NCT Phase Drug (Format) Target Indication Status Results Ref.
EpCAM Recurrent epithelial Other
NCT01815528 2 Catumaxomab D3 it canet Completed Not reported o
EpCAM : Grade > 3 AE: lymphopenia (29.3%):
NCT0056383%6 2 Catumaxomab ov Completed Not reported ssTR? lymphope
Shumak o) XCD3 ol cancer oeplts ot e NCTO3411915 1 Jeatirash NET and GIST Completed transaminase and GGT increaso (19.5%); 561
(XmAb18087) xCD3
EpCAM hypophosphatemia (8.8%) and lipase increase
NCToaz22114 3 Catumaxomab s Gastric cancer Recruiting 3%
Tidutamab o ‘Advanced Merkel
NCT Phase Drug (Format) Target Indication Status Resulls Ref. NCT04590781 vz f;::: b}ml ; xCD3 cell carcinoma and Completed Not reported
rolizumal
N = 31 (FLOT + catumaxomab 15 pts (A} vs. GENIIlm =73 — ——
FLOT alone 16 pis () Mo T i EAC ults on submission clinicaltrials. gov
G Compléte remission of carcinomatosis: 2% (A) / (DuoBody™®) xCD3 umors omp! (accessed on 1 November 2022)
i ! vs. 19% (B) (p = 0.69). GEN1047 B7H4 i o
NCTO1504256 2 Catumaxomab + EpCAM adenocarcinoma with Completed Chriow kR 61 NCT05180474 1 (DuoBoy®) Lriioe Solid tumors Recruiting
FLOT xCD3 peritoneal é v y
ver (23%), abdominal pain (31%), elevated
carcinomatosis fs 31% +1BB "
iver enzymes (31%). NCTO4083599 172 GEN1042 Solid tumors Recruiting
edtian PFS: xCD40
67 (A) vs. 54 months (B) (p = 071). PSMA
T NCTO4496674 1 €C-1 + Tocilizumab gy NSCLC Recruiting
NCTO0464593 2 Catumaxomab pos Gastric cancer Completed Not reported
« Gastric and
NCT00352833 2 Catumaxomab Efg;;* Gastric cancer Completed Not reported NCT04260191 1 AMG910 C"gé‘;l 5“"'““""’::!9‘“' Active, not recruiting
EpCAM - - adenocarcinoma
NCTO4501744 1 M7o1 ey Malignant ascites Recruiting - MUCT/CEAT Yy
NCT03146637 2 Adivaed CIK . NUSUEEM
N = 65 (35 colorectal; 10 ovarian; § gastric; pCAM/ i cancer
Solitomab or MTT10 EpCAM Relapsed/refractory 6 NSCLC; 3 SCLC; 3 mCRPC) AMG757 (HLE) + o "
NCTroo6ase96 1 or AMGI10 *CD3. solid tumors Completzd 95% Grade > 3 AE, mainly diarthea, clevated 124 NCT03319940 1 Pembrolizumab DLL3 scLe Recruiting e8]
liver parameters and lipase
CEA
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L REGN4018 or xCD3 Ovarian cancer,
N =39 (28 colorectal, 6 pancreatic, 3 other) NCT04590326 12 REGN5668 + or fallopian tube cancer, Recruiting [69)
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MULTISPECIC ANTIBODIES

Multispecifics for solid tumors

TAAs
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________ & ADCC
Granzymesand ‘¢ ° . . °
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G Antonarelli et al, Pharmaceuticals, 2021 21



MULTISPECIFIC ANTIBODIES
BiAbs / BiTEs versus CARS

a b c d

T cell BiAb CART cell SART cell

Mﬁm

/(/ @ | cox
// GCostimulatory domain

=

WIVERSITEIT M Schwerdtfeger et al, Curr Hematol Mal Reports, 2021

GENT BiAb, bispecific antibody; BIiTE, bispecific T cell engager; CAR, chimeric antigen receptor ; PKO 22

SAR, synthetic agonistic receptor.
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MULTISPECIFIC ANTIBODIES

BiAbs / BiTEs versus CARSs

Favours BITEs

BiAb, bispecific antibody; BIiTE, bispecific T cell engager; CAR, chimeric antigen receptor.

Advantages

"Off the shelf" - immediate use

Scalability & access
Favorable toxicity profile

Use in treatment ineligible patients (frail, elderly)

Favorable cost profile in the short run

B cell aplasia_resolves with discontinuation of thera)

Applicable use in community practice

isadvantages

Complex antibody constructs

Dependent on endogenous T-cell function

Unclear duration of therapy

Durability of long term remissions unclear

Chronic adminstration leading to long term financial burden

Possible need for consolidative hematopoietic cell transplant to
maintain long term remission

Disadvantages

Ex vivo T-cell modification required
Production time required, delays or processing failures possible

Uprfront start up cost and administrative burden of CAR T
institutional certifcation and specialization

Toxicity from CRS/ICANs and lymphodepleting chemotherapy
Concern for insertional mutagenesis

Upfront financial toxicity

B cell aplasia and cytopenias of unpredictable duration

Advantages

Finite duration of treatment

More prospective data available

Long term cures and remissions without additional treatment
Innovation for allogeneic CARs, CARs with multiple targets

PKO

1L YV sinoneq

A Patel et al, British J Haemat, 2021 23
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MULTISPECIFIC ANTIBODIES

Multispecific antibodies: side effects

- CRS

- ICANS

- On-target, offt-
tumour
(depending on
the targeted AQ)

M Markouli et al, Curr Oncol, 2023 24




MULTISPECIFIC ANTIBODIES
The future

- Altering the design of BiAbs/BITEs to increase safety,
patient friendly administration, efficacy

- Combination with checkpoint inhibitors? Other
molecules?

- CAR-T vs BiAbs/BiTEs, or consecutive, in what
order?

—_

I

UNIVERSITEIT
GENT
BiAb, bispecific antibody; BIiTE, bispecific T cell engager; CAR, chimeric antigen receptor.
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Click on the vials to discover the different forms of
immunotherapy.
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Enjoy your second workshop!

18.05-18.20

18.25 =+ 19.05
PLEMNARY 2
Movel concepts in cancer
Immunotherapy
B ROUTY
T KERRE
S RAUH [Mod)

METEOR ROOM
FLOOR 1

19.10=>19.50 19.10=>10.50
Patient education: Drug Interference during

Examples from academics centers Immunotherapy

T KERRE M ILZKOWVITZ

5 STREEL B ROUTY
M VANDEVELDE A AWADA [(Mod)
1 VANSTEENKISTE (Mod)
19.50 == 20.05
CLOSING
P LACANTE & P COULIE

WALKING DINNER
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With the support of (1M Bristol Myers Squibt’




dt‘b ImmunoScience Academy

FPartnering for Education & Optimizing Treatment in ImmunoScien

r Micros & question
cards available
during workshops

ImmunoScnence

"I]b Academy

upportof (M Bristol Myers Squibt’



