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ISB 1442 is a first in class 2+1 biparatopic bispecific antibody targeting CD38 x CD47 using the

BEAT® 2.0 (Bispecific Engagement by Antibodies based on the TCR) platform.

ISB 1442 was developed for the treatment of hematologic malignancies that express CD38,

including multiple myeloma (MM), acute myeloid leukemia (AML), and T-acute lymphoblastic

leukemia (T-ALL), with the intention of overcoming mechanisms of resistance to CD38-

targeted therapies such as daratumumab and isatuximab, and minimizing

hemagglutination/hemolysis on red blood cell (RBC) observed with anti-CD47 monoclonal

antibodies (mAb) such as magrolimab.
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Figure 1: ISB 1442 Efficiently Blocks CD47/SIRPα Interactions and Induces Enhanced Phagocytosis of 

CD38 Low-Expressing Tumor Cells Compared to Daratumumab
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Figure 2: ISB 1442 Possesses Higher CDC and ADCC Activities Relative to Clinical Benchmark 

Daratumumab
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KEY ATTRIBUTES

• Biparatopic binding to distinct CD38 epitopes on tumor cells

+ No functional competition with daratumumab

• One arm blocks CD47-SIRPa axis on tumor cells to enhance ADCP

+ Increased phagocytosis by blocking CD47 “don’t eat me” signal

+ CD47 is over-expressed by hematologic tumors and associated with 
worse prognosis

+ Reduced potential for antigen sink with lower-affinity Fab binding to 
CD47 expressed on healthy cells

• Potent ADCC, ADCP and CDC based on

+ Optimized affinity, epitope, architecture/avidity and Fc engineering​

• Optimized tolerability

+ Low potential for adverse effects on red blood cells such as 
hemagglutination, platelet aggregation​

Legend: (A) SIRPα-CD47 inhibition assay using Daudi (CD38 high) tumor cells. Figures show a representative curve of CD47-SIRPa inhibition of multiple experiments (n=3 per arm). Tables included in each figure show the

quantification of CD38 and CD47 antigens per cell determined using sABC method. Schematics of antibodies highlighting cellular affinities for CD47 in 5F9 or ISB 1442 molecules. (B) Assay: ADCP assay performed with

CD38 high (Daudi) or CD38 low (KMS-12-BM) tumor cells. Figures show two representative curves of specific phagocytosis of multiple experiments (n=11 per arm). Dotted line represents background phagocytosis induced

by Isotype Control antibody. Phagocytosis index: average number of phagocytosed tumor cells for 100 macrophages. Tables included in each figure show the quantification of CD38 and CD47 antigens per cell determined

using sABC method. Statistics: Tukey’s multiple comparison test.

• ISB 1442 shows higher CDC of tumor cells compared to clinical benchmark daratumumab

• CDC assay on CD38low tumor cells is not shown because these cells express a high level of complement inhibitory proteins and CD38 density is

not sufficient to enable CDC

• ISB 1442 induces ADCC killing of CD38high expressing tumor cells comparable to daratumumab

• ISB 1442 shows a 10x lower ADCC EC50 compared to daratumumab on NCI-H929 cells, suggesting a higher potency in the context of CD38low

expression

• ISB 1442 induces higher killing of tumor cells in MMoAK

compared to benchmarks daratumumab and anti-CD47 (5F9)

• ISB 1442 induces higher maximal killing of tumor cells compared

to the combination of daratumumab and anti-CD47 (5F9)

BEAT interface

Fc enhancing mutations

BEAT® 2.0 
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Figure 4: ISB 1442 Shows Superior Tumor Cell 

Killing In a MMoAK Assay Compared To 

Daratumumab and anti-CD47 mAb (5F9) Clinical 

Benchmarks and Their Combination

Figure 3: Schematic of Multiple Mode of Action 

Killing (MMoAK) Assay

1 Gandhi UH et al. Leukemia 2019; 33: 2266–75.
2  Saltarella I. et al. CELLS 2020

• ISB 1442 induces comparable blockade of CD47/SIRPα interactions to that of clinical benchmark 5F9 (bivalent high affinity anti-CD47 fab arms

equivalent to magrolimab).

• While phagocytosis of CD38high expressing tumor is comparable to that induced by benchmarks, ISB 1442 enables a significant increase in

maximal phagocytosis of KMS-12-BM (CD38low) tumor cells relative to that of daratumumab.
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Legend: (A) CDC assay performed with Daudi (CD38 high) tumor cells. Figure shows a representative curve of specific killing of multiple experiments (n=10 per arm). Table shows the quantification of CD38 and CD47

antigens per cell determined using sABC method. Background killing shown using an Isotype Control (Is. Control). (B) ADCC assay performed with CD38 high (Raji) or CD38 low (NCI-H929) tumor cells. Figure shows two

representative curves of specific killing of multiple experiments (n=8 per arm). Tables show the quantification of CD38 and CD47 antigens per cell determined using sABC method. Background killing shown using an Isotype

Control (Is. Control). Table on NCI-H929 graph show EC50, standard deviation (SD) and statistical differences between ISB 1442 and daratumumab. Statistics: Tukey’s multiple comparison test.
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Legend: (A) Representative curve of specific killing using NCI-H929 (CD38 low) tumor cell line of

multiple experiments of ISB 1442 against daratumumab and 5F9 benchmarks (n=8 per am). Dotted line

represents background tumor cell killing induced by Isotype Control antibody. Table shows the

quantification of CD38 and CD47 antigens per cell. Statistics: Tukey’s multiple comparison test. (B)

Representative curve of specific killing using as in (A) multiple experiments of ISB 1442 against the

combination of daratumumab and 5F9 (middle) (n=4 per arm, *5F9 used at saturating concentration).

Table shows the quantification of CD38 and CD47 antigens per cell determined using sABC method.

Dotted line represents background tumor cell killing induced by Isotype Control antibody. Statistics:

Tukey’s multiple comparison test

Cartoon depicting the in-house developed MMoAK: This assay consists of a co-culture of human

PBMCs stimulated with IL-2 with tumor cells in the presence of human serum and autologous monocyte-

derived macrophages. With this approach, in the presence of test antibodies, tumor cells are

concomitantly killed through multiple mechanisms such as ADCC (by IL-2 activated NK cells), CDC by

complement present in human serum and ADCP (mediated by the presence of monocyte-derived

macrophages). The presence of human serum acts also as a source of human immunoglobulins, a key

element to assess the potency of antibody-dependent effector functions in the presence of physiological

levels of circulating immunoglobulins

Legend: (A) Antibodies binding to human RBCs. Figures

show binding curves of each antibody with standard deviation

(n=6 per arm). (B) RBCs recovery of human whole blood

analyzed using a hemato-analyzer. Figure shows RBCs

depletion induced by each antibody with standard deviations

(n=6 per arm). Statistics: 2-way ANOVA with multiple

comparisons. P values: 0.00990 (ns), 0.0140 (*), 0.0022(**),

<0.0001(****).

Legend: (A-B) 10 million CD38high Raji cells (A) or CD38low KMS-12-BM cells (B) were implanted s.c. into CB17/SCID mice and animals were randomized into groups when tumor volume reached ~100 mm3. ISB 1442 was

dosed QW at 10 mg/kg, Daratumumab was dosed BIW at 16 mg/kg. PBS: Phosphate buffered saline (control). Graph shows mean +/- SEM of tumor volume for 5 mice. Statistical analysis conducted by 1-way ANOVA w.

Tukey post hoc testing. ns p≥ 0.05; * p<0.05; ** p<0.01; *** p<0.001; **** p<0.0001.

Figure 5: ISB 1442 Shows Improved Tumor Growth Inhibition in Preclinical Models Compared to Daratumumab

Figure 7: ISB 1442 Shows Higher Binding than Anti-CD47 Monoclonal 5F9 Antibody in Cynomolgus

Monkey Compared to Human RBC Due to Higher CD38 Expression on Cynomolgus RBC

Legend: (A) Antibodies binding to cynomolgus monkeys RBC. Figures show binding curves of each antibody with standard deviation (n=6 per arm). Statistics: 2-way ANOVA with multiple comparisons. (B) Indirect Coombs

assay of human RBCs, developed in-house using Biorad kit. Figures show hemagglutination curves induced by each antibody with standard deviations (n=6 per arm). (C) Quantification of CD38 molecule per cell determined

using sABC method. Statistics: two tailed unpaired T test, P value: 0.0002 (***). (C) Antibodies binding to human RBCs. Figures show binding curves of each antibody with standard deviation (n=6 per arm).
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Figure 6: ISB ISB 1442 Shows a More Favourable On-Target Specificity, with Reduced Binding on RBC 

and No RBC Depletion Compared to Anti-CD47 Monoclonal 5F9 Antibody
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• ISB 1442, efficiently controls tumor growth in preclinical models expressing high or low levels of CD38

• ISB 1442 shows higher tumor growth inhibition than that induced by daratumumab in both CD38high or CD38low preclinical tumor models

• ISB 1442 shows limited binding to

RBC compared to anti-CD47

5F9 mAb

• ISB 1442 does not deplete RBC in

vitro, unlike prominent depletion

observed with anti-CD47 5F9 mAb

• Cynomolgus monkeys’ RBC express approximately 100x higher CD38 compared to human RBC

• The increased binding of ISB 1442 on cynomolgus RBC is a consequence of the higher expression of CD38 compared to human RBC

• In human, due to lower expression of CD38 on RBC, ISB 1442 shows low binding, comparable to that of daratumumab. This suggests that

monkey is a more sensitive species than human for toxicological evaluation of ISB 1442 or other CD38-targeted therapies.

Binding to human RBC Human RBC depletion

EC50 (nM) SD P-value
ISB 1442 0.001 0.001

<0.05
Daratumumab 0.012 0.012
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Antibody-Bound-to-Cells
The CD38 binding arm of ISB 1442 consists of biparatopic Fabs that strongly bind to CD38 in

two different epitopes on tumor cells and do not functionally compete with daratumumab. The

anti-CD47 arm comprises a single Fab arm designed to block the interaction between CD47

and the signal-regulatory protein alpha (SIRPα) receptor present on phagocytes (including

macrophages, monocytes and dendritic cells). With this design, the high affinity anti-CD38 Fab

arms preferentially drive binding to tumor cells and enable blocking of proximal CD47

receptors on the same cell via avidity-induced binding.

The Fc portion of ISB 1442 is engineered to enhance antibody dependent cell phagocytosis

(ADCP), antibody dependent cell cytotoxicity (ADCC) and complement dependent cytotoxicity

(CDC).

Based on its unique design and multiple mechanisms of action, ISB 1442 is anticipated to

enhance antitumor activity in patients relative to anti-CD38 mAbs by overcoming primary and

acquired tumor escape mechanisms of resistance.

From: Saltarella I. et al. CELLS 2020
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Conclusions

• ISB 1442 represents a novel approach for the treatment of CD38+ tumors by co-targeting CD38 and CD47 with a 2+1 biparatopic bispecific

antibody format with Fc engineering enhancing Fc effector functions

• ISB 1442 shows higher potency relative to daratumumab in CD38high/low tumor models as measured by multiple antibody-dependent

mechanisms of action in vitro and in vivo

• ISB 1442 shows low on-target off-tumor binding and no RBC depletion compared to anti-CD47 mAb (5F9), potentially resulting in a better

therapeutic index than anti-CD47 mAbs

• Enrollment in the First-in-Human ISB 1442 trial is expected to start in mid 2022


