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Purification and activity of anti-PD-L1&CXCR4 bispecific nanobody
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'Engineering Research Center of Cell and Therapeutic Antibody (MOE), School of Pharmacy, Shanghai Jiao Tong University,
Shanghai 200240; *Instrumental Analysis Center, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract Targeted programmed death-ligand 1 (PD-L1) and CXC chemokine receptor type 4 (CXCR4), gene
sequences encoding anti-PD-L1 nanobody and anti-CXCR4 nanobody were cloned into the pET-22b (+) vector to
construct recombinant expression plasmid of anti-PD-L1&CXCR4 bispecific nanobody, which was connected
with 6 X His tag and transformed into E. colt BL21 (DE3). The expressed proteins were then found to exist as a
soluble form in the supernatant of bacterial lysate after induction of IPTG. Three purification methods were used
to obtain the target protein in order to improve the yield and purity of the bispecific nanobody. The bacterial
supernatant was separated and purified by His Trap FF affinity chromatographic column. The target protein
output could exceed 1 mg/L, and the product purity could reach up to 97%. Besides, the anti-PD-L1&CXCR4
bispecific nanobody shows a specific binding ability to two antigens on the cell surface, enhancing the
cytotoxicity of IL-2 activated human peripheral blood mononuclear cells (PBMC) to tumor cell line AsPC-1,
which lays the foundation for further evaluation of its drug efficacy in vivo.
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Table 1 Cell disruption techniques and buffers of 3 purification methods
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Method Cell disr}lption
technique
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(pH 8.0)
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PBS (pH 7.4)

Same as Method 2

50 mmol/LL NaCl,2 mol/L. imidazole (pH 10.6)

0.2 g/LL KCI,1.44 g/L. Na,HPO , 0.24 ¢/L. KH,PO,, 0.2 ¢/L KCl, 1.44 g/L. Na,HPO,, 0.24 ¢/L. KH,PO,,
500 mmol/LL NaCl, 20 mmol/L imidazole (pH 7.4) 500 mmol/L NaCl, 500 mmol/L imidazole (pH 9.0)

Same as Method 2
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Figure 1 Construction and expression of recombinant protein
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A: Schematic diagram of plasmid pET-22b-BsNb PX4; B: 10% SDS-PAGE analysis of the expression of BsNb PX4; C: Western blot analysis of the

expression of BsNb PX4

Lane M: Molecular weight marker; Lane 1: uninduced BL21/ pET-22b-BsNb PX4 lysate; Lane 2: IPTG induced BL21/ pET-22b-BsNb PX4 lysate
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Figure 2 Affinity purification process of BsNb PX4

A: Purification process and 10% SDS PAGE gel graph of Method 1; B: Purification process and 10% SDS PAGE gel graph of Method 2; C: Purification
process and 10% SDS PAGE gel graph of Method 3

Lane M: Molecular weight marker; Lane 1: Supernatant before purification. (A) Lane 2: 0% buffer B elution; Lane 3-5: 10% buffer B elution peak;
Lane 6-9: 20% buffer B elution peak; Lane 10-11: 30% buffer B elution peak; Lane 12: 50% buffer B elution peak; Lane 13: 100% buffer B elution
peak; Lane 14: flow-through solution; (B) Lane 2-9: 20% buffer B elution peak; Lane 13: flow-through solution; (C) Lane 2-9: 20% buffer B elution
peak; Lane 13: flow-through solution
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A B Table2 Yield and purity of products obtained by 3 purification methods
KD M 1 2 3 1 2 3 M kD Vol b Total BsND
1 == R Method 0 e ethacter - otal prom - B8 Purity/%
95 e o ria lysate/mL tein/mg PX4/mg
S - 7 1 500 6138 0.56 97.45
55— - 55
fo o —— - - — 1 2 500 8.79 0.67 87.14
34 . 34 3 500 72.18 3.50 49.63
26 2%
B TR EL A5 PF T A0 3R T PD-L1 470 JE 3R
17 K, IR AE R S SRk oE — 80
1o 1T XURE SR R BT A 6 x His bR, 7T

Figure 3 SDS-PAGE and Western blot detection of the dialyzed main
elution peak sample

A: 10% SDS-PAGE detection of the dialyzed main elution peak sample;
B: Western blot detection of the dialyzed main elution peak sample

Lane M: Molecular weight marker; Lane 1: Main elution peak sample of
Method 1 after dialysis; Lane 2: Main elution peak sample of Method 2
after dialysis; Lane 3: Main elution peak sample of Method 3 after dialysis
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Figure 4 Detection of PD-L1 or CXCR4 expression in tumor cell line by flow cytometry
Control line: Donkey anti-mouse IgG-Alexa Fluor 488 antibody or goat anti rabbit IgG-Alexa Fluor 647 antibody; PD-L1 line: Mouse anti-human PD-L1
IgG + donkey anti-mouse IgG-Alexa Fluor 488 antibody; CXCR4 line: Rabbit anti-human CXCR4 IgG + goat anti rabbit IgG-Alexa Fluor 647 antibody
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Figure 5 FACS analysis of BsNb PX4 binding to tumor cells

Control line: Anti-6XxHis tag-FITC antibody; BsNb PX4 line: BsNb PX4 + anti-6 xHis tag-FITC antibody
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Figure 6 In vitro cytotoxicity of peripheral blood mononuclear cells
(PBMC) with IL-2 and BsNb PX4 treatment using lactate dehydroge-
nase (LDH) released assay (¥ + s,n = 3)

Control: PBMC were incubated with AsPC-1 cells for 96 h; IL-2:100 IU/
mL of IL-2 was added to well after 24 h co-culture of PBMC with AsPC-
1 cells, then the mixture was cultured for 72 h; BsNb PX4: 0. 5 pwmol/L
of BsNb PX4 was added to well after 48 h co-culture of PBMC with
AsPC-1cells, then the mixture was cultured for 48 h; BsNb PX4+IL-2:
PBMC was pre-cultured with AsPC-1 cells for 24 h, followed by incuba-
tion for 24 h with IL-2 (100 IU/mL), then the mixture was cultured for
48 h in presence of BsNb PX4 (0. 5 pmol/L)

P < 0.000 1 ws IL-2 group; #P<0.01, #P < 0. 001 vs BsNb PX4
group
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