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Therapeutic effect of anti-PD-L1&CXCR4 bispecific nanobody combined
with gemcitabine in synergy with PBMC on pancreatic cancer treatment
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Abstract: Pancreatic cancer is a kind of highly malignant tumor with a low survival rate and poor prognosis.
The effectiveness of gemcitabine as a first-line chemotherapy drug is limited; however, it can activate dendritic
cells and improve antigen presentation which increase the sensitivity of tumor cell to immunotherapy. Although
immunotherapy has made some advancements in cancer treatment, the therapeutic benefit of programmed cell
death receptor 1/programmed death receptor-ligand 1 (PD-1/PD-L1) blockade therapy remains relatively low. The
chemokine C-X-C chemokine ligand 12 (CXCL12) contributes to an immunosuppressive tumor microenvironment
by recruiting immunosuppressive cells. The receptor C-X-C motif chemokine receptor 4 (CXCR4), highly

expressed in various tumors including pancreatic cancer, plays a crucial role in tumor development and
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progression. In this study, the anti-tumor immune response of human peripheral blood mononuclear cell (hPBMC)
was enhanced using the combination of BsNb PX4 (anti-PD-L1&CXCR4 bispecific nanobody) and gemcitabine.
In a co-culture system of gemcitabine-pretreated hPBMCs with tumor cells, the BsNb PX4 synergized gemcitabine
to improve the cytotoxic activity of hPBMCs against tumor cells. Flow cytometry analysis confirmed increased
ratio of CD8" to CD4" T cells in combination treatment. In NOD/SCID mice bearing pancreatic cancer, the
combination treatment exhibited more infiltration of CD8" T cells into tumor tissues, contributing to an effective
anti-tumor response. This study presents potential new therapies for the treatment of pancreatic cancer. Ethical
approval was obtained for collection of hPBMC samples from the Local Ethics Committee of Shanghai Jiao Tong
University. All animal experiments were approved by the Animal Ethic Committee of Shanghai Jiao Tong
University (authorizing number: A2024246).
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Figure 1
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The effect of chemotherapy drug GEM in combination with BsNb PX4 on the cytotoxicity of PBMC against tumor cells. A:

PBMC: tumor cell = 10: 1; B: PBMC: tumor cell = 15: 1. GEM: Gemcitabine; BsNb (BsNb PX4): Anti-PD-L1&CXCR4 bispecific
nanobody; PBMC: Peripheral blood mononuclear cell. n =3, X+ 5. "P<0.05, "P<0.01, P <0.001, " P < 0.000 1
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Figure 2 The percentage of CD8" and CD4" T cell under different concentrations of GEM in combination with BsNb PX4
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Figure 3 The percentage of CD8" and FOXP3" T cell under different concentrations of the chemotherapy drug GEM in combination with

BsNb PX4
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Figure 4 The combination of BsNb PX4 with chemotherapy drug GEM enhanced anti-tumor effect of PBMC. A: Schematic schedule of

inoculating tumor and treatment; B: Tumor growth curve of NOD/SCID mice under different treatment groups, measuring tumor volume

with vernier calipers every 3 days; C: Tumor weight of each group at the end of the experiment; D: NOD/SCID mouse body weight changes
over time, weighed every 3 days. n=35,x+s. ‘P <0.05, "P<0.01, "P<0.001,""P<0.000 1
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