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Mechanism of anti-CXCR4 nanobody inhibiting angiogenesis in
pancreatic cancer

LI Ya-xian, XU Shu-yi, ZHENG Yue-jiang, PENG Li-yun, ZHU Jian-wei, WU Ming-yuan’

(School of Pharmacy, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Tumor angiogenesis provides adequate oxygen and nutrition for tumor development and supports
tumor growth and metastasis. Stromal cell derived factor 1 (SDF-1) and its receptor C-X-C motif chemokine receptor
4 (CXCR4) in pancreatic cancer microenvironment are involved in tumor growth such as promoting tumor cell
proliferation, migration, and angiogenesis. In this study, anti-CXCR4 nanobody (CXCR4 Nb) and anti-programmed
cell death ligand 1 (PD-L1) &CXCR4 bispecific nanobody (PX4 BsNb) were expressed in Escherichia coli system
and purified by nickel column affinity chromatography. We investigated the anti-angiogenesis activity and mechanism
of CXCR4 Nb by in vivo and in vitro experiments. Ethical approval was obtained for collection of human peripheral
blood mononuclear cell (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. The results
showed that CXCR4 Nb at 0.1 pmol-L"' could effectively inhibit the proliferation and migration of human umbilical
vein endothelial cells (HUVEC) promoted by pancreatic stellate cells in vitro. CXCR4 Nb and PX4 BsNb at
0.3 mg-kg"' obviously decreased tumor angiogenesis and inhibited the tumor growth in NOD/SCID mice, the inhibitory
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rates were 28.8% and 36.1%, respectively. CXCR4 Nb significantly inhibited tumor growth and angiogenesis with

great safety, which provides support for application of CXCR4 Nb and anti-angiogenesis therapy of pancreatic cancer.

Key words: nanobody; stromal cell derived factor 1; C-X-C motif chemokine receptor 4; angiogenesis;

pancreatic stellate cell; pancreatic neoplasm
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Figure 2  Ultra performance liquid chromatography-quadrupole-
time of flight-mass spectrometry (UPLC Q-TOF MS) to identify
the molecular weight of CXCR4 Nb
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Figure 1 Purification and identification of anti-C-X-C motif chemokine receptor 4 nanobody (CXCR4 Nb). A: Purification process chro-
matogram of CXCR4 Nb using His-tag affinity chromatography column; B: 10% sodium dodecyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE) analysis of CXCR4 Nb. M: Protein marker; 1: Bacteria liquid; 2: Phosphate buffered saline (PBS) resuspended bacteria liquid;
3: Bacteria liquid after crushing; 4: Pre-purified supernatant; 5-9: The elution peaks of imidazole concentration at 20% (5), 30% (6),
50% (7), 80% (8) and 100% (9), respectively
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Figure 3 Fluorescence activated cell sorting (FACS) analysis of nanobody binding to human umbilical vein endothelial cells (HUVEC)

and the expression of CXCR4 and programmed cell death ligand 1 (PD-L1). A: FACS analysis expression of CXCR4 in HUVEC; B: FACS

analysis expression of PD-L1 in HUVEC; C: FACS analysis of nanobody binding to HUVEC. mAb: Monoclonal antibody; PX4 BsNb: Anti
PD-L1&CXCR4 bispecific nanobody
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Figure 4 Migration of stromal cell-derived factor-1 (SDF-1), CXCR4 Nb and PX4 BsNb treated HUVEC by scratch assay. A: Representative

images of the control, SDF-1, CXCR4 Nb and PX4 BsNb groups of HUVEC at 0, 8 and 24 h. Scale bar: 50 um; B: Quantitative analysis of
scratch assay. n =3, X % s. "P<0.05,""P<0.001,""P<0.000 1
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Figure 5 Effects of human pancreatic stellate cells (HPSC) conditioned medium (HPSC-CM), CXCR4 Nb and PX4 BsNb on wound
healing of HUVEC. A: The migration of HUVEC after CXCR4 Nb and PX4 BsNb treatment in the presence of HPSC-CM at 0, 8 and 24 h.
Scale bar: 100 um; B: Quantitative analysis of scratch assay. n =3, ¥ £s. P <0.05, "P<0.01, P <0.001
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