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ABSTRACT ARTICLE HISTORY
B cell maturation antigen (BCMA) is a validated target for plasma cell depletion; however, Received 27 April 2026
T cell-redirecting approaches must balance potent cytotoxicity with controlled T cell Revised 8 July 2026
activation. Here, we describe the design and preclinical characterization of gamgerta- ~ Accepted 13 July 2026

mig, an affinity-tuned BCMAXCD3 bispecific T-cell engager engineered to promote KEYWORDS
target-dependent activity. Gamgertamig is a humanized IgG4-based 1+ 1 bispecific Affinity-tuned;
antibody incorporating Fc-silencing mutations and a reduced-affinity CD3-binding autoimmunity; BCMA;
arm, resulting in a >50-fold affinity bias toward BCMA relative to CD3. Gamgertamig bispecific antibody; immune
exhibited high-affinity binding to BCMA and mediated potent, antigen-dependent reset; T-cell engager
cytotoxicity across B cell and myeloma cell lines spanning a wide range of target

densities, with sub-nanomolar ECs, values. In primary human peripheral blood mono-

nuclear cells (PBMCs), gamgertamig induced robust depletion across B cell subsets,

including naive, memory, and transitional populations. Consistent activity was observed

across samples from healthy donors and patients with autoimmune diseases and multi-

ple myeloma. In vivo, gamgertamig produced dose-dependent tumor inhibition in

human PBMC-reconstituted xenograft models and sustained depletion of circulating

B cells and bone marrow plasma cells in rhesus monkeys, with a serum half-life exceed-

ing five days. Together, these data demonstrate that gamgertamig mediates potent,

target-dependent cytotoxicity and broad depletion of disease-relevant B-cell popula-

tions, supporting its development as a BCMAxXCD3 T-cell engager for autoimmune

diseases and B-cell malignancies.

Introduction

B cell-depleting or modulating therapies are extensively validated in the treatment of autoimmune diseases,
including indications such as rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE)."* Recent
clinical data demonstrate that B cell depleting therapies using potent mechanisms of action, such as
chimeric antigen receptor T (CAR-T) cells’ and T-cell engagers (TCE),* can induce immune “reset.”
Immune reset is defined by the elimination of both the autoantibody-producing plasma cells and the
autoreactive memory compartments, followed by reconstitution with a naive immune system, resulting in
durable clinical remissions off therapy. Recent trials with CD19 CAR-T cells have shown remarkable
efficacy in relapsed or refractory autoimmune disease with immune reset in some indications.” However,
CD19- and CD20-directed therapies are unable to eliminate terminally differentiated plasma cells, which
often lack these surface markers.®”® The persistence of these autoreactive plasma cells following CD19 CAR-
T therapy is hypothesized to be a key driver of non-response and disease relapse, and may be clinically
relevant in indications that are primarily plasma cell-driven, including Sjégren’s disease (SjD), immune
thrombocytopenia (ITP), autoimmune hemolytic anemia, and idiopathic inflammatory myopathies.**'!
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B cell maturation antigen (BCMA) is a member of the tumor necrosis factor receptor (TNFR)
superfamily that is highly expressed on plasmablasts and long-lived plasma cells (LLPC), which
sustain long-term autoantibody production.'” Its ligands, APRIL and BAFF, engage BCMA and
TACI to activate NF-kB and PI3K survival pathways in plasma cells.'»'> Emerging evidence
indicates that BCMA expression extends into earlier CD19" B cell subsets, including the memory
compartment, which are also deeply depleted by potent therapeutic modalities targeting BCMA.'*">
Levels of BCMA on earlier CD19" B cells are substantially lower than on plasma cells and may be
difficult to detect by conventional flow cytometry, but emerging clinical and high-sensitivity
profiling studies suggest that they can be sufficient for depletion by potent BCMA-directed
therapies. Eliminating BCMA" plasma cells and earlier lineage B cells therefore represents
a rational strategy to suppress autoantibody production, achieve durable disease control and
potentially achieve immune reset.

Bispecific TCEs, which facilitate a non-T cell receptor-restricted immune synapse between cytotoxic
T cells and target antigen-expressing cells, have emerged as an effective modality for B cell/plasma-cell
depletion. BCMA-directed TCEs have demonstrated robust clinical activity in relapsed/refractory multiple
myeloma,'® and clinical data suggest feasibility for the treatment of autoimmune diseases.* While CAR-T
therapies can also induce deep and durable responses via B cell depletion, TCEs offer advantages in
scalability and manufacturing, avoid the need for lymphodepleting preconditioning, and allow for step-
up dosing strategies to mitigate cytokine-release syndrome and other adverse reactions.

A central challenge in the development of T cell-redirecting bispecific antibodies is achieving potent target-cell
killing while controlling T-cell activation and cytokine release. Herein, we describe the development of gamger-
tamig, a BCMAXCD?3 bispecific TCE designed to deplete BCMA-expressing B-lineage and plasma-cell popula-
tions relevant to autoimmune disease and B cell malignancies. Gamgertamig incorporates an Fc-silenced antibody
format to preserve the pharmacokinetic (PK) advantages of FcRn interaction while minimizing Fc-mediated
effector function, together with a reduced-affinity CD3-binding arm intended to support target-dependent T-cell
engagement. In vitro, gamgertamig mediates potent cytotoxicity across early and late B-lineage populations in
peripheral blood mononuclear cells (PBMCs) from healthy donors and patients with autoimmune disease. In
vivo, gamgertamig demonstrates robust activity in BCMA" tumor xenografts in humanized mice and induces
sustained depletion of B cell and plasma-cell compartments in nonhuman primate studies.

Results
Gamgertamig design and molecular properties

Gamgertamig is a humanized, bispecific, 1 + 1 TCE antibody with an IgG-like format. A knobs-into-holes
heterodimerization strategy using a human IgG4 isotype backbone was used to pair BCMA- and CD3e-specific
Fab domains (Figure 1A). The stabilizing hinge mutation S228P was incorporated to minimize Fab-arm
exchange, and Fc-silencing substitutions L235E and P329A were introduced to abrogate Fcy receptor- and
complement-mediated effector functions while preserving FcRn binding for half-life extension. To promote
cognate heavy- and light-chain pairing, paired charge mutations were introduced within the variable-domain
framework regions of both antigen-binding arms. Specifically, the BCMA-binding arm contains Gln42Lys in
the variable light (VL) chain and GIn39Glu in the variable heavy (VH) chain, whereas the CD3¢-binding arm
contains GIn40Glu in VL and GIn39Lys in VH. These substitutions were incorporated to favor electrostatic
complementarity within the intended VH/VL pairs and reduce non-cognate light-chain pairing."”

The CD3-binding arm was derived from a murine anti-CD3 antibody of the SP34 lineage and humanized by
grafting complementarity-determining regions onto human germline framework regions (IGHV3/IGLV7
families). To preserve binding while increasing human sequence content, multiple humanized variants incor-
porating limited framework substitutions were generated. Combinatorial pairing of these heavy- and light-chain
variants produced a panel of CD3 VH/VL combinations, which were screened for binding to CD3-expressing
Jurkat cells (Figure 1B). A variant comprising the hVH9 and hVL5 domains was selected that retained CD3
binding but exhibited reduced cellular engagement relative to higher-affinity variants. This intermediate-binding
CD3 arm was prioritized to enable controlled T cell engagement and to support target-dependent activation in
the bispecific format.
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Figure 1. Gamgertamig structure and binding properties. (A) Schematic representation of gamgertamig showing the IgG-
like 1+1 bispecific format and knobs-into-holes heterodimerization strategy, with indicated Fc and variable domain
mutations. (B) Screening of humanized CD3 VH/VL variants for binding to CD3-expressing Jurkat cells. Binding was assessed
by flow cytometry, and a variant comprising hVH9/hVL5 was selected based on retention of binding with reduced cellular
engagement relative to higher-binding variants. (C) Bio-layer interferometry (BLI) analysis of binding affinity of gamgerta-
mig and a teclistamab analog to recombinant human BCMA and CD3. Both molecules exhibit high-affinity binding to BCMA,
while gamgertamig shows reduced affinity for CD3. (D) Cell-based binding of gamgertamig, teclistamab analog, and a CD3
T cell engager control to BCMA-expressing NCI-H929 cells, measured by flow cytometry. (E) Cell-based binding of
gamgertamig, teclistamab analog, and a CD3 T cell engager control to CD3-expressing Jurkat cells. Binding did not reach
saturation at the highest concentrations tested for gamgertamig and CD3 control, and therefore calculated ECs, values
likely underestimate the true equilibrium binding constant.

The BCMA-binding arm was isolated from a mouse-derived immune phage-display library using
recombinant BCMA and subsequently humanized, yielding a high-affinity clone with robust cross-
reactivity to human and non-human primate orthologs. Following humanization, two light-chain and
two heavy-chain sequence variants were generated and combinatorially paired to produce a panel of four
BCMAXCD3 bispecific constructs (kA003-kA006), all incorporating a common set of charge-pairing
mutations and the same CD3-binding arm. Across this panel, the molecules exhibited comparable BCMA
binding affinity and cellular activity, indicating that these sequence variations did not materially alter target
engagement (Supplementary Figure S1). A representative construct (kA005) was advanced for further
characterization and is referred to as gamgertamig in the following sections.

Binding to BCMA and CD3

The binding kinetics of gamgertamig were compared to a teclistamab analog using bio-layer interferometry
(BLI). Both molecules exhibited similar high-affinity binding to BCMA, with equilibrium dissociation
constants (Kgq) of 0.65nM for gamgertamig and 0.75nM for the teclistamab analog (Figure 1C).
However, the affinity of gamgertamig for the human CD3¢/$ heterodimer was approximately 3-fold weaker
than that of the teclistamab analog. As a result, gamgertamig exhibited a > 50-fold higher affinity for BCMA
relative to CD3, compared to ~15-fold for the teclistamab analog. This affinity bias is consistent with the
design objective of prioritizing target cell occupancy and minimizing nonspecific T cell engagement in the
absence of antigen.
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Binding of gamgertamig to native target proteins was evaluated using cell-based assays and compared
with a teclistamab analog. Gamgertamig demonstrated dose-dependent binding to BCMA™ NCI-H929
multiple myeloma cells and to CD3" Jurkat T cells (Figure 1D,E). On NCI-H929 cells, gamgertamig showed
stronger apparent BCMA binding than the teclistamab analog, with ECs, values of 12.74 nM and 32.48 nM,
respectively. In contrast, on Jurkat cells, gamgertamig showed weaker apparent CD3 binding than the
teclistamab analog, with ECs, values of >40.70 nM and 7.93 nM, respectively. These cell-based binding data
are consistent with BLI measurements showing higher-affinity BCMA binding and reduced CD?3 affinity for
gamgertamig relative to the teclistamab analog. To confirm target specificity, a monovalent anti-CD3
control incorporating the same CD3-binding arm without a BCMA-targeting domain showed no detectable
binding to NCI-H929 cells while maintaining CD3 engagement on Jurkat cells.

Gamgertamig mediates potent BCMA-dependent cytotoxicity and minimal cytokine release in B cell
lines

To evaluate the cytotoxic potency of gamgertamig across a spectrum of antigen densities, we utilized a panel
of B cell leukemia and myeloma cell lines. Surface BCMA quantification via QuantiBRITE-PE beads
identified NCI-H929 as a high-expressor (25,300 receptors/cell) and Mino as a low-expressor (1,100
receptors/cell) (Figure 2A). This order-of-magnitude difference in receptor density between NCI-H929
and Mino provided a robust model to assess the sensitivity of gamgertamig-mediated T cell engagement.
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Figure 2. Gamgertamig induces potent cytotoxicity with limited cytokine release in BCMA-expressing cell lines. (A) Staining
of NCI-H929 (GFP/Iuc) and Mino (GFP/luc) with an anti-BCMA flow antibody and receptor quantification using Quantbrite-PE
beads. (B) Gamgertamig-induced cytotoxicity of BCMA-expressing cells across 24, 48, and 72 hours compared to cytotoxicity
of a one-armed CD3 negative control using a luciferase-based plate reader assay. % Cytotoxicity was calculated by ratio of
luciferase signal in treated samples compared to untreated samples. ECso was calculated with a non-linear agonist vs
response four parameter fit via GraphPad Prism. (C) Cytotoxicity comparison at 25 nM for 48 hrs between gamgertamig,
teclistamab analog, and one-armed CD3 control. (D) Cytokine release comparison at 25 nM for 48 hrs between gamgerta-
mig, teclistamab analog, and one-armed CD3 control. Supernatant from cytotoxicity assays was measured for IFN-y and IL-6
levels via ELISA.
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Serial dilutions of gamgertamig were co-cultured with target cells and human PBMC:s as effector cells at
an effector-to-target (E:T) ratio of 10:1 for 24, 48, and 72 hours. Gamgertamig induced potent, BCMA-
dependent lysis of both NCI-H929 and Mino cells. As expected for TCEs, maximum cytotoxicity increased
at later time points, reflecting the kinetics of productive immunological synapse formation and effector
expansion. This time-dependence was most pronounced in the low-BCMA-expressing Mino line, where
lysis was marginal at 24 hours but exceeded 80% by 72 hours (Figure 2B). Notably, ECs, values at 48 hours
for NCI-H929 and Mino were nearly identical (0.10 nM and 0.16 nM, respectively). Minimal cytotoxicity
was observed with the one-armed CD3 control at 72 hours. This result demonstrates that the potent killing
observed in both cell lines was strictly dependent on the BCMA-targeting arm of gamgertamig.

Finally, we compared the cytokine release profile of gamgertamig to a teclistamab analog. At the highest
concentration (25 nM) after 48 hours, both molecules achieved comparable maximal lysis, while a one-
armed CD3 control showed no significant cytotoxicity (Figure 2C). To further evaluate comparative
potency across the full concentration range, dose-response T cell-dependent cellular cytotoxicity (TDCC)
analyses were performed with gamgertamig and the teclistamab analog in both NCI-H929 and Mino co-
cultures. These analyses showed comparable maximal cytotoxicity between the two molecules, with EC50
values in the same sub-nanomolar range (Supplementary Figure S2). Analysis of co-culture supernatants
revealed that gamgertamig induced numerically lower levels of IFNy and IL-6 compared to teclistamab
across Mino and NCI-H929 targets, though these trends did not reach statistical significance (Figure 2D).
Full cytokine dose-response analyses similarly showed dose-dependent IFNy and IL-6 induction for both
molecules, with gamgertamig exhibiting numerically lower maximal cytokine responses than the teclista-
mab analog across both target-cell lines (Supplementary Figure S3).

Gamgertamig mediates potent, pan-B cell depletion across the entire B cell lineage

To assess the activity of gamgertamig in a physiologically relevant context, we used an autologous co-culture
system with PBMCs from healthy donors. While BCMA expression on peripheral B cells is often below the
detection threshold of conventional flow cytometry, clinical experience with BCMA-directed therapies
consistently shows robust peripheral B cell depletion. Additionally, peripheral B cells (including naive,
transitional, unswitched memory, switched memory, and double negative B cells) are known to express
BCMA by RNAseq,'>'® which may have greater sensitivity compared to flow cytometry. We hypothesized
that trace surface expression of BCMA may be sufficient to trigger T cell-mediated cytotoxicity at the E:T
ratios present in vivo.

Following 96-hour incubation, gamgertamig mediated potent, dose-dependent depletion of total CD20"
B cells, reaching a maximum lysis of >75% with a mean ECs; of 4.95 nM (Figure 3A). A monovalent CD3
control failed to induce killing, confirming that depletion is strictly dependent on bispecific antigen
engagement. Characterization of B cell subsets revealed that gamgertamig activity was not restricted to late-
lineage cells; instead, it mediated broad depletion across nearly the entire B cell ontogeny (Figure 3B). Naive,
unswitched memory, and switched memory B cells were all depleted with similar potency. Double-negative
(CD27" IgD") and transitional (CD24MCD38M) B cells were the only subsets to show modestly lower
maximum Kkilling. Consistent with their low frequency in peripheral blood, plasmablasts/plasma cells were
too scarce in PBMC samples to enable reliable measurement of cell killing. This pan-B cell depletion profile
is consistent with emerging clinical reports of BCMA-targeting TCEs in patients with autoimmune disease,
where near-total loss of peripheral CD19" B cells is observed.'>"’

Importantly, a one-armed CD3 control lacking the BCMA-binding arm did not mediate appreciable
B cell depletion, supporting a requirement for BCMA engagement despite low or undetectable surface
BCMA levels on some primary B cell subsets. To further confirm BCMA-dependent B cell depletion, we
performed blocking studies using healthy donor PBMCs pre-incubated with an effector-null anti-BCMA
antibody containing the same BCMA-binding arm as gamgertamig but lacking a CD3-binding arm
(Supplementary Figure S4). Pre-binding with anti-BCMA antibody significantly blocked B cell lysis
mediated by gamgertamig at 100 nM and 20 nM, whereas an anti-CD19 control antibody did not signifi-
cantly affect gamgertamig-mediated lysis. These findings further support that depletion of primary CD20"
B cells is mediated through BCMA-dependent target engagement despite low or undetectable surface
BCMA levels by conventional flow cytometry.
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Figure 3. Gamgertamig induces broad B cell depletion with limited cytokine release in healthy donor PBMCs. Cytotoxicity
and cytokine release were measured after a 96-hour co-culture of test articles and three healthy PBMC donors. Live
CD20"B cells and B cell subsets were counted via flow cytometry. Cytotoxicity (% depletion) was calculated using the ratio
of live CD37CD20"B cells or respective B cell subset in treated samples versus counts from untreated samples. Data from
three healthy donors were averaged. (A) Cytotoxicity of total CD20*B cells. EC50 curve was calculated with a non-linear
agonist vs response four parameter fit via GraphPad Prism. (B) Depletion of individual B cell subsets. (C) The depletion of
B cell subsets at the top concentration of 200 nM was compared among gamgertamig, teclistamab analog, and a one-
armed CD3 negative control. Depletion of all subsets at the top concentration was similar between gamgertamig and the
teclistamab analog. (D) Secreted IFN-y, TNF-q, and IL-6 cytokines were measured via ELISA from supernatant collected after
96 hours of co-culture.

Finally, we compared gamgertamig against a teclistamab analog at a saturating concentration of 200 nM
(Figure 3C). No significant differences in the depth of depletion were observed across subsets in these
healthy donor samples. Notably, gamgertamig was associated with numerically lower levels of the pro-
inflammatory cytokines IFNy, TNFa, and IL-6 compared to the teclistamab analog (Figure 3D). While these
differences did not reach statistical significance in this cohort, the trend toward reduced cytokine induction
despite equivalent cytotoxic efficacy highlights a potentially favorable pharmacological profile that may
minimize the risk of inflammatory adverse events during B cell-directed therapy.

Gamgertamig demonstrates consistent, potent B cell depletion across a broad range of
autoimmune indications

To evaluate whether disease-associated physiological changes might alter therapeutic efficacy, we investi-
gated gamgertamig-mediated depletion and cytokine release in patient-derived PBMCs. We compared
a cohort of 16 donors, including healthy controls (n = 3) and patients with RA (n =2), SLE (n=3), ITP (n =
2), SjD (n=3), and multiple myeloma (#n = 3). Baseline E:T ratios varied by indication; multiple myeloma
samples exhibited consistently higher E:T ratios, whereas healthy donor and SLE samples were character-
ized by lower ratios (Figure 4A).

In 96-hour TDCC assays, gamgertamig mediated potent depletion of CD20" B cells across all donor
cohorts (Figure 4B). The calculated ECs, for depletion remained consistent across all indications, ranging
between 2 nM and 5 nM. Notably, baseline E:T ratio did not significantly correlate with cytotoxic potency
(ECsp) or maximal efficacy (Y,ay), suggesting that gamgertamig maintains robust activity even in immune
environments with lower effector cell density (Supplementary Figure S5).

We further evaluated whether cytokine induction profiles varied across patient populations by
calculating the fold change in IFN-y, TNF-a, and IL-6 secretion relative to monovalent CD3
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Figure 4. Gamgertamig induces consistent B cell depletion across autoimmune and myeloma PBMC samples. Cytotoxicity
and cytokine release were measured after a 96-hour co-culture of test articles and 16 different PBMC donors: 3 healthy, 2
patients with rheumatoid arthritis (RA), 3 patients with systemic lupus erythematosus (SLE), 2 patients with immune
thrombocytopenia (ITP), 3 patients with Sjégren’s disease, and 3 patients with multiple myeloma (MM). Live CD20"B cells
and B cell subsets were counted via flow cytometry. Cytotoxicity was calculated using the ratio of live CD3°CD20"B cells or
respective B cell subset in treated samples versus counts from untreated samples. Data from donors were averaged for each
indication, respectively. (A) Baseline T cell (CD3*CD207) and B cell (CD37CD20*) counts were used to calculate average E:T
ratio (effector — T cells to targets — B cells) for each indication group. (B) CD20™ B cell depletion was measured in all
autoimmune groups, and the curve was fit with a non-linear agonist vs response four parameter fit via GraphPad Prism.
Gamgertamig shows comparable, potent depletion in all indication groups. (C) Secreted IFN-y, TNF-a, and IL-6 cytokines
were measured via ELISA from supernatant collected after 96 hours of co-culture at the 200 nM concentration. The log,fold
change (Log2FC) was calculated by normalizing to the cytokine levels from the one-armed CD3 group. Statistical analysis
was performed using a one-way ANOVA with multiple comparisons. No significant differences were observed between
healthy controls and any autoimmune indication. A numerical trend toward higher IFN-y levels was noted in ITP samples
relative to healthy controls, although this did not reach statistical significance. (D) Percent depletion of each B cell subset in
each indication group. All B cell subsets in all indications showed significant depletion.

controls. No significant differences in cytokine induction were observed between any autoimmune
indication and the healthy control cohort (Figure 4C). While a numerical trend toward higher IFN-
y levels was noted in ITP patients relative to healthy donors, this comparison did not reach
statistical significance and likely reflects the small sample size of that specific subset.
Importantly, all other pairwise comparisons between healthy controls and autoimmune indications
were non-significant, suggesting that the cytokine release profile is consistent across different
disease states. This uniformity supports the use of cytokine data from healthy donors as
a reliable surrogate for predicting the baseline inflammatory potential of gamgertamig in broader
patient populations.

Finally, we assessed whether specific B cell subsets exhibited differential susceptibility to depletion across
disease states. Most subsets across all indications achieved >80% depletion (Figure 4D). While double-
negative (CD27 /IgD") B cells showed slightly lower maximal killing across all groups, there were no
significant trends suggesting that specific subsets within any indication were uniquely resistant to gamgerta-
mig. Despite some donor-to-donor variability, particularly within the SLE cohort, these data demonstrate that
the pan-B cell depletion profile of gamgertamig is highly conserved across diverse autoimmune and malignant
conditions.
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Gamgertamig demonstrates dose-dependent antitumor efficacy in BCMA* xenograft models

The antitumor efficacy of gamgertamig was assessed in two independent xenograft models of multiple
myeloma in human PBMC-reconstituted B-NDG mice using the BCMA™ cell lines NCI-H929 and MM.18S.
Published QuantiBRITE analysis has characterized NCI-H929 as a high-BCMA-density myeloma cell line
and MM.1S as an intermediate-BCMA-density model,”® providing context for evaluating gamgertamig
activity across models with distinct levels of BCMA expression.

In the NCI-H929 model, mice were inoculated subcutaneously (SC) with tumor cells and engrafted with
human PBMCs before treatment. Animals received two SC doses of gamgertamig (0.04, 0.2, or 1 mg/kg,
Q5D x 2) or a non-targeting control bispecific antibody (anti-KLH x CD3, 1 mg/kg). The control bispecific
had minimal effect on tumor growth (tumor inhibition rate [TIR] = 8%), whereas gamgertamig produced
dose-dependent tumor growth inhibition with mean TIRs of 47%, 50%, and 95%, respectively (Figure 5A).
In addition to growth inhibition, tumor regressions below the starting volume were observed in 1/10, 3/10,
and 6/10 animals at these doses. No significant body-weight loss was observed. One mouse in the vehicle
group and two in the control bispecific group died (days 15-17), likely due to graft-versus-host disease
(GVHD), a known complication of human PBMC-reconstituted immunodeficient mouse models caused by
activation of human T cells against murine tissues.”' No gamgertamig-related deaths occurred.
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Figure 5. Gamgertamig demonstrates dose-dependent antitumor activity in myeloma xenograft models. Anti-tumor
activity of gamgertamig was assessed in NCI-H929 and MM.1S mouse xenograft models. B-NDG mice were injected with
NCI-H929 or MM.1S cells, followed by injection of human PBMCs. Gamgertamig, anti-KLHxCD3 negative control, or vehicle
was injected subcutaneously after tumors reached 100mm?. (A) All doses of gamgertamig demonstrated tumor control of
NCI-H929 cells and did not impact body weight. The top dose of 1mg/kg prevented tumor growth. (B) All doses of
Gamgertamig demonstrated tumor growth inhibition of MM.1S and did not impact body weight. Tumor inhibition rate is
calculated as ([TIR1%=100 - (Tpjast-Tps)/(Cplast-Cps)*100) where T is a treated group and C is the control group and values
represent tumor volume means on the last day of the study (Dlast) or day 5 (D5). Statistical comparisons of tumor volume
between each gamgertamig-treated group and the vehicle group were performed at the end of each experiment—day 19
for NCI-H929 and day 25 for MM.1S—using a two-sided Mann-Whitney test. * p < 0.05 and *** p < 0.001 versus vehicle.
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In the MM.1S model, mice were treated with gamgertamig (0.3, 1, or 3 mg/kg, Q5D x 3) or anti-
KLH x CD3 (3 mg/kg) after tumors reached ~100 mm’. The control bispecific showed minimal
activity (TIR =5%), while gamgertamig inhibited tumor growth in a dose-dependent manner with
TIRs of 33%, 73%, and 80%, respectively (Figure 5B). Tumor regressions below starting volume
occurred in 4/10 and 3/10 animals in the 1mg/kg and 3 mg/kg groups, respectively. A single death
(day 21) occurred in the 0.3 mg/kg group, attributed to GVHD; all other gamgertamig-treated mice
tolerated therapy without body-weight loss, clinical or behavioral abnormalities. Tumor volumes were
compared after the last day in both studies to determine significant differences compared to vehicle
(Supplementary Figure S6).

Together, these studies demonstrate that gamgertamig elicits potent, dose-dependent antitumor activity
in human PBMC-reconstituted xenograft models of multiple myeloma, with up to 95% tumor inhibition
and no overt toxicity, as evidenced by stable body weight, across both BCMA™ cell lines.

Gamgertamig demonstrates prolonged half-life and sustained B cell and plasma-cell depletion in
rhesus monkeys

Gamgertamig was evaluated in a single-dose pilot study and a 4-week repeat-dose study in rhesus monkeys
to assess PK and pharmacodynamic (PD) effects on B cell and plasma-cell populations. Animals received SC
or intravenous (IV) doses of gamgertamig or vehicle once on day 0 or weekly for four weeks. In the single
dose PK study, serum antibody concentrations were monitored throughout the study and in the repeat dose
study, immune cells were counted via peripheral blood draw and bone marrow aspirates.

Because human IgG4 exhibits strong binding to rhesus FcRn, gamgertamig was expected to display an
extended serum half-life, characteristic of antibodies with intact FcRn recycling. Consistent with this,
gamgertamig was detectable in serum for the full monitoring period, up to day 39 for doses of 0.15 mg/
kg (SC), 0.5 mg/kg (SC), and 0.5 mg/kg (IV), and up to day 60 for 1.5 mg/kg (SC) (Figure 6A). The mean
terminal half-life ranged from 140 to 185 hours for SC dosing and was 147 hours following IV administra-
tion, values that are broadly consistent with reported nonhuman-primate experience for Fc-containing
human IgG4 antibodies and supportive of preserved Fc-dependent serum persistence.”

To evaluate PD activity in the repeat-dose study, peripheral blood B cell counts were measured
periodically through day 57. B cell levels declined sharply after the first dose, falling from baseline values
of 600-850 cells/uL to <100 cells/uL by day 14, and remained suppressed until day 43, which was multiple
weeks after dosing had concluded (Figure 6B). Dose-dependent recovery was observed, where B cells
reached and even surpassed the initial levels in the lowest 0.5 mg/kg dose while counts from the 1.5 mg/
kg and 4.5 mg/kg groups recovered slower. AUC analysis of circulating CD20" cells showed significant
reductions in total B cell exposure over time at 1.5 mg/kg and 4.5 mg/kg, but not at 0.5 mg/kg. Plasma-cell
frequencies were assessed from bone-marrow smears collected on days 30 and 58. Compared with vehicle
controls, all gamgertamig dose groups exhibited reduced plasma-cell percentages. Statistically significant
reductions were observed for 0.5 mg/kg and 4.5 mg/kg dose levels at day 30 and for all dose levels at day 58.
At 0.5 mg/kg, a partial recovery trend was observed by day 58, whereas plasma-cell levels remained
suppressed at other dose levels (Figure 6C).

Animal body weights were monitored throughout the study as a clinical indicator of general well-being.
No significant changes in body weight were observed during the active dosing period from day 0 to day 28
across any treatment group (Figure 6D). During the subsequent recovery phase, the 1.5 mg/kg and 4.5 mg/
kg dose groups exhibited modest declines in mean body weight. However, maximum percent body-weight
loss was not significantly different from vehicle for any gamgertamig dose group. The 0.5 mg/kg group
remained essentially unaffected, and weights in the 1.5 mg/kg cohort began trending back toward pre-
treatment levels by the end of the monitoring period. All animals survived the study to their scheduled
necropsy.

Opverall, gamgertamig was well tolerated at lower doses and exhibited a prolonged half-life (>5 days), with
sustained PD activity. Notably, the molecule produced sustained depletion of circulating B cells and bone-
marrow plasma cells in rhesus monkeys, supporting its potential to target both antibody-secreting and non-
secreting lineages in autoimmune disease.
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Figure 6. Gamgertamig exhibits favorable pharmacokinetics and sustained B cell depletion in nonhuman primates. (A)
Gamgertamig was injected subcutaneously (SC) or intravenously (IV) at a single dose, and the serum concentration was
measured through bleeds over 38 days. All doses demonstrated favorable pK with t;,, above 5 days and detectable
antibody titers through the end of the study. (B) Gamgertamig was injected SC in a repeated dose PD study. B cells were
significantly reduced by day 14 but then recovered over time in all dose levels. Statistical comparisons were performed
using individual animal AUC values calculated from CD20"cells/uL over time, with ordinary one-way ANOVA and Dunnett’s
multiple comparisons test versus vehicle; adjusted p values were 0.8586 for 0.5 mg/kg, 0.0147 for 1.5 mg/kg, and 0.0110 for
4.5 mg/kg. (C) The percentage of plasma cells from bone marrow smears was calculated 30 and 58 days after the first
injection. Evidence of plasma cell depletion in comparison to the vehicle group (0 mg/kg) was observed in all dose levels.
For bone marrow plasma-cell percentages, statistical comparisons were performed separately at each timepoint using
ordinary one-way ANOVA with Dunnett’s multiple comparisons test versus vehicle. (D) Body weights were measured
throughout the repeated dose PD study. Moderate body weight decreases were observed in the recovery period starting
at day 28 for the 1.5 mg/kg and 4.5 mg/kg doses. Maximum percent body-weight loss from baseline was calculated for each
animal and compared across groups using ordinary one-way ANOVA with Dunnett’s multiple comparisons test versus
vehicle.

Discussion

B cell depletion is a cornerstone of therapy for antibody-mediated autoimmune diseases. While anti-CD19
and anti-CD20 therapies are effective, they spare LLPCs that drive autoantibody production and disease
persistence."*>** Targeting BCMA has the potential to eliminate both terminally differentiated plasma cells
and broader autoreactive B-cell compartments.'>'®**> This broader expression pattern has only recently
been appreciated, with the first evidence of a BCMA TCE facilitating depletion of CD19" B cells in clinical
practice reported at the end of 2023."* Our studies demonstrate that gamgertamig, a BCMAxCD3 TCE,
achieves potent cytotoxicity across antigen densities, B cell lineages, and patient populations, supporting its
development in oncology and autoimmune disease. These findings provide a framework for evaluating how
bispecific antibody design parameters influence functional activity in BCMA-directed TCEs.

Teclistamab, a clinically approved BCMAxCD?3 bispecific antibody for relapsed or refractory multi-
ple myeloma, represents an important benchmark for BCMA-directed T-cell engagement. The teclista-
mab analog was included as a clinically validated reference molecule to contextualize gamgertamig’s
activity rather than to establish superiority. Like teclistamab, gamgertamig is an IgG-based BCMAxCD3
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TCE with an SP34-derived CD3-binding arm. However, gamgertamig binds CD3 with ~3-fold lower
affinity while maintaining high-affinity BCMA binding, resulting in a > 50-fold BCMA-to-CD3 affinity
bias intended to favor target-dependent T-cell activation.”>*” SP34-derived and other N-terminal CD3e-
directed binders have been associated with potential polyreactivity in prior reports.® These class-level
considerations cannot be excluded for the gamgertamig CD3 arm based on the present studies.
However, SP34-derived CD3-binding arms are present in multiple clinically approved TCEs, including
teclistamab,'® talquetamab,” tarlatamab,’® and glofitamab,’" providing clinical precedent for this CD3-
binding class. Gamgertamig also incorporates an affinity-attenuated CD3 arm, and its half-life in rhesus
monkeys is consistent with the absence of a major nonspecific clearance liability. Together with target-
dependent activity in functional assays, these findings support the suitability of the selected CD3 arm in
the gamgertamig bispecific format.

Soluble BCMA may compete with membrane-bound BCMA for engagement by BCMA-directed TCEs,
particularly in multiple myeloma, where soluble BCMA levels can be elevated. Although soluble BCMA
spike-in studies were not performed with gamgertamig, published teclistamab data showing preserved
cytotoxicity and T-cell activation in the presence of soluble BCMA provide supportive context.”> Together
with the comparable or higher BCMA affinity of gamgertamig relative to the teclistamab analog, these
findings suggest that soluble BCMA may not fully abrogate gamgertamig activity, although direct studies
will be needed to confirm this. Additionally, soluble BCMA levels reported in autoimmune diseases such as
SLE* are substantially lower than levels typically reported in newly diagnosed or relapsed multiple
myeloma,” where BCMA-directed TCEs have demonstrated clinical efficacy at tolerable dose levels.'
This suggests that soluble BCMA-mediated antigen sink may be less likely to preclude desired function in
autoimmune settings.

In comparative assays, gamgertamig demonstrated comparable maximal cytotoxicity to the teclistamab
analog and trended toward lower cytokine release; however, these differences did not reach statistical
significance and therefore do not establish functional superiority in vitro. Nevertheless, full dose-response
analyses confirmed that affinity attenuation did not interfere with functional efficacy and may have clinical
relevance if reduced CD3 engagement contributes to controlled T-cell activation in vivo. Clinically reported
relapsed/refractory multiple myeloma data show predominantly low-grade cytokine release syndrome (CRS)
with gamgertamig at the expansion dose, with grade 1 and grade 2 CRS in 61% and 8% of patients, respectively,
and no grade > 3 CRS.” In the MajesTEC-1 trial, teclistamab was associated with grade 1, grade 2, and grade 3
CRS in 50%, 21%, and 0.6% of patients, respectively.”® These cross-trial data suggest broadly comparable CRS
profiles, with numerically lower grade =2 CRS reported for gamgertamig, but are limited by differences in
study design, patient populations, disease burden, dosing, and CRS management. Inflammatory adverse
events, including cytokine release syndrome and neurotoxicity, may also be lower in autoimmune disease
than in multiple myeloma due to lower antigen load and reduced overall B cell burden.””*

A pivotal finding is the potent activity of gamgertamig against primary human B cells despite surface
BCMA levels often remaining below the detection limit of conventional flow cytometry. This is consistent
with recent high-sensitivity analyses and clinical observations showing that BCMA expression and BCMA-
directed depletion can extend into CD19" B cell compartments.'> These data suggest that trace BCMA
expression is sufficient to trigger T cell-mediated cytotoxicity at physiologically relevant E:T ratios.
Although high-sensitivity BCMA quantification was not performed on each depleted subset, the lack of
appreciable activity with the one-armed CD3 control and the significant reduction of depletion in the
presence of a BCMA-blocking antibody support BCMA-dependent, rather than nonspecific, depletion.
Activity was consistent across a 16-donor cohort including healthy controls, patients with autoimmune
diseases (SLE, RA, ITP, and SjD), and patients with multiple myeloma. Cytotoxic potency (ECs,) was
independent of baseline E:T ratio, indicating maintained efficacy even in lymphopenic environments or
tissues with low T cell density. This observation has implications for target selection in bispecific antibody
design, suggesting that even low levels of antigen expression may be sufficient to support T cell-mediated
cytotoxicity.

The translational relevance of gamgertamig is further supported by our in vivo findings. In xenograft
models, the ability of the molecule to control rapidly proliferating myeloma cells confirms its robust
intrinsic potency. In rhesus monkeys, gamgertamig exhibited a favorable PK profile with a half-life
exceeding 5 days across all dose levels. This was accompanied by sustained depletion of both circulating
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B cells and bone-marrow plasma cells. The reduction of plasma cells in the bone marrow is particularly
significant because this compartment serves as a sanctuary for the LLPCs that drive autoantibody persis-
tence. In lower doses, these effects were achieved without weight loss or systemic toxicity in a translationally
relevant species.

In conclusion, gamgertamig represents a scalable, off-the-shelf alternative to cellular therapies for
B cell-mediated diseases. By combining deep plasma-cell depletion with a consistent functional
profile across preclinical systems, gamgertamig demonstrates robust activity in both oncological and
autoimmune contexts. Clinical development is ongoing across multiple oncological and autoimmune
indications, underscoring the translational relevance of these findings. Notably, early clinical obser-
vations suggest activity of gamgertamig in refractory autoimmune settings, including patients who
have relapsed following prior cellular therapies.'” Overall, these findings highlight key considera-
tions for the design and evaluation of BCMA-directed bispecific antibodies and support the
continued development of T cell-redirecting therapeutics with optimized functional profiles.

Materials and methods
CD3 variant binding to Jurkat T cells

Binding of humanized CD3 VH/VL variants to CD3-expressing Jurkat cells was assessed by flow cytometry.
Cells were incubated with serially diluted antibodies at 4°C for 1 h, followed by staining with Alexa Fluor
647-conjugated goat anti-human IgG Fc secondary antibody (Jackson ImmunoResearch, Cat#109-606-
170). After washing, samples were analyzed by flow cytometry (iQue, Intellicyt), and binding was quantified
as mean fluorescence intensity.

Binding of BCMAXCD3 variants to BCMA-expressing cells

Binding of BCMAxCD3 bispecific variants (kA003-kA006) to CHO cells stably expressing human or
cynomolgus BCMA was evaluated by flow cytometry. Cells were incubated with serially diluted antibodies
at 4°C for 1h, followed by staining with Alexa Fluor 647-labeled goat anti-human IgG Fc secondary
antibody (Jackson ImmunoResearch, Cat#109-606-170). After washing, samples were analyzed by flow
cytometry, and binding was quantified as mean fluorescence intensity.

BCMA and CD3 affinity measurements

Binding kinetics to human BCMA and CD3 were measured by bio-layer interferometry (Gator Plus)
using anti-human IgG Fc Gen II biosensors (Gator Bio, Cat# 160,024). Sensors were exposed to 7-
point serial dilutions (0.88-1111 nM) of His-tagged BCMA (Acro Biosystems, Cat# BCA-H522y) or
His-tagged human CD3e/d heterodimer (Acro Biosystems, Cat# CDD-H52W1). Gamgertamig and
anti-KLHxCD3 controls were produced in house. Teclistamab analog was purchased from
MedChemExpress (Cat# HY-P99392). All binding interactions were performed in triplicate and
the association and dissociation rates were fit with a 1:1 model to derive Kd values (n = 3).

Binding on cell lines

Binding to multiple myeloma cell lines NCI-H929 (ATCC, CRL-3580), MM.1S (ATCC, CRL-2974), and
RPMI 8226 (ATCC, CRM-CCL-155) was assessed by flow cytometry following incubation with titrated
gamgertamig, teclistamab analog (MedChemExpress, Cat# HY-P99392) or a non-targeting control bispe-
cific antibody (anti-KLHxCD3). EC50 values were derived from four-parameter logistic fits of mean
fluorescence intensity.
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Quantification of surface BCMA expression

Parental Mino cells were sourced from ATCC (CRL-3000) and engineered to express GFP/luciferase
by lentiviral integration at Sino Biological. NCI-H929 (GFP/luc) cells were sourced from ATCC
(CRL-3580-GFP-LUC2). BCMA expression was quantified on Mino (GFP/luc) and NCI-H929
(GFP/luc) cells using QuantiBRITE PE beads (BD Biosciences, Cat# 340,495) according to the
manufacturer’s instructions. Cells were stained at saturation with phycoerythrin (PE)-conjugated
anti-BCMA antibody (clone 19F2, BioLegend), and geometric MFI values were converted to PE
molecules per cell using bead standards. Values were corrected for the antibody labeling ratio (1.12
PE/IgG) to calculate antibodies bound per cell (ABC).

In vitro cytotoxicity and cytokine profiling in BCMA™ target cells

TDCC assays were performed using NCI-H929 (GFP/luc) and Mino (GFP/luc) cells with varying BCMA
expression. Gamgertamig, teclistamab, or a monovalent CD3 control were added in titrations starting at 25
or 50 nM. PBMCs from three healthy donors (Sanguine Biosciences) were co-cultured with target cells at
a 10:1 ratio for 24-72 hours. RPMI 1640 media (Corning, Cat# 0-104-CV) with 10% HI FBS (VWR, Cat#
VWR 1500-050 H) and 1% pen-strep (VWR, Cat# 45,000-653) was used for the duration of the assay.
Cytotoxicity was measured by a One-Glo EX luciferase-based assay (Promega, E8110) and calculated as
(treated — untreated)/untreated signal. Cytokines (TNF-a, IL-6, IFN-y) were quantified in 48-hour super-
natants using Lumit® immunoassays (Promega; IFN-y Cat# W6041, IL-6 Cat# W6031).

Ex vivo cytotoxicity and cytokine profiling in healthy and autoimmune PBMCs

TDCC assays were performed using PBMCs from healthy and autoimmune donors (n = 16; 3 healthy, 2 RA,
3 SLE, 2 ITP, 3 §jD, 3 multiple myeloma). Human PBMCs and primary donor samples were obtained
commercially from Sanguine Biosciences (San Diego, CA, USA). Samples were collected with donor
consent under Institutional Review Board-approved protocols and provided to the investigators as de-
identified biospecimens without protected health information. PBMCs (200,000/well) were incubated with
titrated gamgertamig, teclistamab, or monovalent CD3 control (up to 200 nM) for 96 hours. Cytokines
(TNF-a, IL-6, IFN-y) were quantified in supernatants using Lumit® immunoassays (Promega). Cytotoxicity
was assessed by flow cytometry as the percentage of live cells relative to untreated controls on a per-donor
basis.

For blocking studies, healthy donor PBMCs from two donors were plated at 200,000 cells/well with two
technical replicates per donor. Cells were pre-incubated for 1 hour with 1 uM bivalent anti-BCMA blocking
antibody containing the same BCMA-binding arm as gamgertamig but lacking a CD3-binding arm, or with
a bivalent anti-CD19 control antibody based on the tafasitamab binder. Both blocking antibodies were
formatted as IgG1 LALA/PG molecules and produced in house. Gamgertamig, teclistamab analog, or one-
armed CD3 control was then added at 100 nM or 20 nM, and cultures were incubated for 72 hours. B cell
depletion was assessed by flow cytometric enumeration of live CD20" cells and calculated as percent lysis
relative to untreated wells.

Mice

Female B-NDG mice, 7 weeks of age, were obtained from Biocytogen Pharmaceuticals (Jiangsu) Co., Ltd. and
housed under specific pathogen-free conditions at Shanghai Institute of Materia Medica, Chinese Academy of
Sciences. The animal production license number was SCXK (Su) 2016-0004. Animal use and welfare
procedures were conducted in accordance with institutional animal care procedures and Association for
Assessment and Accreditation of Laboratory Animal Care International (AAALAC) standards. Animals were
monitored daily for general health, mortality, behavior, body weight, appearance, and clinical signs.
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In vivo antitumor efficacy

In vivo efficacy was evaluated in human PBMC-reconstituted subcutaneous xenograft models using female
B-NDG mice. For the NCI-H929 model, mice were inoculated subcutaneously with NCI-H929 cells (2 x 10°
cells/mouse, 1:1 Matrigel), followed by intravenous injection of human PBMCs (1 x 10” cells/mouse). For
the MM.1S model, mice were inoculated subcutaneously with MM.1S cells (6 x 10° cells/mouse), followed
by intravenous injection of human PBMCs (1 x 10 cells/mouse).

When tumors reached approximately 100 mm?>, mice were randomized by tumor volume and assigned to
treatment groups. In the NCI-H929 study, mice received vehicle, anti-KLHxCD3 isotype control at 1 mg/
kg, or gamgertamig at 0.04, 0.2, or 1 mg/kg by subcutaneous injection every 5 days for two doses. In the
MM.1S study, mice received vehicle, anti-KLHxCD3 isotype control at 3 mg/kg, or gamgertamig at 0.3, 1, or
3 mg/kg by subcutaneous injection every 5 days for three doses. Each treatment group included 10 mice at
study initiation.

Tumor dimensions were measured twice weekly using calipers, and tumor volume was calculated as
0.5 x length x width®. Antitumor activity was assessed by tumor growth inhibition and tumor regres-
sion. Partial regression was defined as tumor volume smaller than baseline volume at treatment
initiation, and complete regression was defined as no detectable tumor. Body weight and clinical
observations were monitored during the study. At study termination, animals were euthanized under
CO, anesthesia, and tumors were collected and weighed. Statistical comparisons of tumor volume or
tumor weight between groups were performed using a two-tailed Student’s t-test unless otherwise
specified, with p <0.05 considered statistically significant.

Non-human primates

Rhesus monkeys (Macaca mulatta) were obtained from Yunnan Jinjiekang Biotechnology Co., Ltd. and housed
at Jiangsu Tripod Preclinical Research Laboratories Co., Ltd., an AAALAC-accredited facility. The animal
production license number was SCXK (Yunnan) 2018-0002, and the laboratory animal use license number
was SYXK (Su) 2020-0007. The animal protocol was reviewed and approved by the Institutional Animal Care
and Use Committee of Jiangsu Tripod Preclinical Research Laboratories Co., Ltd. before animal use; the
approved animal protocol number was AP-2096-380. The study was conducted under Good Laboratory
Practice conditions, except for the binding activity analysis, and in accordance with applicable NMPA and
ICH guidelines.

Nonhuman primate PK and PD study

A single-dose pharmacokinetic study of gamgertamig was conducted in 24 rhesus monkeys randomized into
four groups of six animals each, with three males and three females per group. Animals received a single
subcutaneous dose of gamgertamig at 0.15, 0.5, or 1.5 mg/kg or a single 30-min intravenous infusion at 0.5
mg/kg. Serial blood samples were collected through day 38. Serum gamgertamig concentrations were
measured by ELISA and analyzed by noncompartmental methods.

A 4-week repeat-dose pharmacology and toxicity study of gamgertamig was conducted in rhesus
monkeys with a 4-week recovery period. Forty animals, 20 males and 20 females, approximately 2.8-4.5
years of age at dosing initiation, were stratified by sex and body weight and randomized into four groups of
10 animals each, with 5 males and 5 females per group. Animals received vehicle or gamgertamig at 0.5, 1.5,
or 4.5 mg/kg by subcutaneous injection once weekly for 4 consecutive weeks, for a total of four doses. The
dosing volume was 1 mL/kg, and the dose was calculated based on the most recent scheduled body weight.
The subcutaneous route was selected to match the intended clinical route of administration. Rhesus
monkeys were selected as the pharmacologically relevant nonclinical species based on cross-reactive
binding of gamgertamig to rhesus BCMA and CD3 and preliminary evidence of pharmacodynamic activity
in rhesus monkeys.

Clinical observations were performed at least twice daily, with detailed observations performed weekly.
Pharmacokinetic, pharmacodynamic, safety pharmacology, clinical pathology, immunogenicity, local
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tolerability, and pathology assessments were performed according to the study protocol. Peripheral CD20"
B cells were quantified by flow cytometry, and plasma cells were assessed in bone marrow smears at necropsy.

At the end of the dosing period, animals not assigned to recovery were euthanized and necropsied on Day
30. Recovery animals, consisting of two males and two females per group, were euthanized and necropsied
on Day 58 after a 4-week treatment-free recovery period. Euthanasia was performed under anesthesia in
accordance with institutional procedures and AVMA principles.
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