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Although immune checkpoint inhibitors (ICIs)

P . Figure 1. A. Schematic structure of the bispecific anti-IL-6/anti-PD-L1bispecific antibody (BsAb). The antibody comprises Fisure 4.

have revolutionized the therapeutic landscape for an IL-6-targeting IgG1 antibody and a PD-L1-targeting VHH nanobody, with the anti-PD-L1 VHH nanobody linked to the Fl(g)w cytometric analysis of

non-small cell lung cancer (NSCLC), the : : P : de Ti y Y
. g L L s C-terminus of the anti-IL-6 IgG1 heavy chain via a flexible peptide linker. binding of the anti-IL-6/

emergence of resistance remains a critical clinical B. Physicochemical characterization of the anti-IL-6/anti-PD-L1 BsAb. anti-PD-L1 BsAb to
hurdle. ] ] ) PD-L1-high human H292
Interleukin-6 (IL-6) has been identified as a pivotal cells. Flow cytometry
mediator of the immunosuppressive tumor showed that both the anti-
microenvironment (TME) and a primary driver of A B SDSPAGE and SECHPLC Roult | PD-L1 monoclonal
ICI resistance. Preclinical investigations have g M2 antibody and the anti-IL-6/
indicated that dual blockade of IL-6 and PD-L1 @ A \ anti-PD-L1  BsAb shifted
o . .. S JTv— w the PD-L1 signal to the
exerts synergistic anti-tumor activity and promotes . i —— \ right compared with the
CD8* T cell infiltration. However, conventional N Lane 3 Now e e blank control, indicating
combinatorial strategies are often constrained by 3 1 i\ PD-L1 binding on cells. The
disparate pharmacokinetics and  cumulative . W W W e bispecific antibody  showed
toxicities. To address these limitations, we — : e a_ slightly lower/left-shifted
developed a novel bispecific antibody (BsAb) i O] AntpD-Lt anibod signal relative to the anti-
imult ly targeting IL-6 and PD-L1 I it PD-L1 monoclonal
simulitaneously targeting -0 an - . M []  Anti-IL-6/anti-PD-L1 BsAb antibody, suggesting
E I comparable cell-surface
3 A binding signal under this
METHODS e == e ’ assay condition.

We designed and constructed a novel anti-1L-6/anti-

PD-L1 BsAb. Recombinant expression was Figure 2. Bio-layer interferometry (BLI) kinetic analysis of the anti-IL-6/anti-PD-L1 BsAb binding to IL-6 or PD-L1. The CON CLUSION

performed in a mammalian system, followed by BsAb exhibited a KD of 2.84 x 107 M for IL-6 and 5.17 x 10~ M for PD-L1. Notably, compared with the corresponding

purification via affinity chromatography. Structural parental monoclonal antibodies (anti-IL-6 mAb KD = 1.01 x 10~ M; anti-PD-L1 mAb KD = 3.73 x 10~ M), the anti-

integrity and purity were assessed using SDS- IL-6 arm of the bispecific antibody displayed enhanced binding affinity (lower KD), suggesting a potential intramolecular We successfully engineered a structurally stable, high-
PAGE and size-exclusion high-performance liquid synergistic effect. purity anti-IL-6/anti-PD-L1 bispecific antibody with
chromatography (SEC-HPLC). Target binding robust dual-targeting capabilities. These in vitro
potency (EC50) was quantified by enzyme-linked findings demonstrate that the BsAb maintains or
immunosorbent assay (ELISA), while binding Sample Fixed | Conc.@M) | koff (I/s) | kon (1/M's) | KD (M) Response | Full R? exceeds the binding potency of the parental
kinetics (KD, kon, koff') were determined via bio- Anti IL-6 L6 31350 | 499E-04 | 497E+05 | 1.01E-09 | 0.0204-0.0984 | 0.9463 monoclonal antibodies, establishing a robust

foundation for further evaluation of its in vivo
efficacy and potential to overcome immunotherapy

layer interferometry (BLI).
Y y (BLI) IL-6-PD-L1 | IL-6 6.25-100 | 4.78E-05 | 1.68E+05 | 2.84E-10 | 0.0085-0.2215 | 0.9912

AntiPD-L1 | PD-L1 | 3.13-100 | 143E-04 | 383E+05 | 3.73E-10 | 0.0951-0.5591 | 0.9987 resistance.
IL-6-PD-L1 | PD-LI 6.25-200 1.77E-03 3.43E+05 5.17E-09 0.0482-0.244 | 0.9875
RES U LTS Table note. Conc., analyte concentration range; KD, equilibrium dissociation constant (Molar); kon and
koff, association and dissociation rate constants; Response, sensor response range; Full R?, goodness of
SEC-HPLC analysis confirmed a high degree of fit.
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