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(3) T YT-CD25 #i#, mCD73-IL2v 3% pSTATS ] ECso N 3.076 nM, IL-2 Al mCD73-IL2 435
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64.82 pg/mL.
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Abstract

Objective: Interleukin-2 (IL-2) plays a critical regulatory role in the immune system and is the first drug
approved as a tumor immunotherapy. IL-2 exerts its biological activity mainly by binding to the IL-2
receptor on the cell surface. The binding of IL-2 to the trimeric receptor complex (IL-2Rafy) affects
regulatory T cells (Treg), playing an inhibitory role in the immune system; it can also bind to the dimeric
receptor complex (IL-2RPy) to act on effector cells, thereby activating the immune system. The dual
regulatory role of IL-2 in the immune system severely limits its widespread clinical application. How to
modify IL-2 to enhance its preferential activity is crucial for improving the clinical efficacy of IL-2. IL-2v
is a cytokine that selectively activates anti-tumor effector cells, and Ecto-5'-Nucleotidase (CD73) is a
metabolic immune checkpoint that is widely present on the surface of tumor cells and plays an important
role in promoting tumor progression. Therefore, the purpose of this study is to fuse the novel immune
checkpoint CD73 antibody with IL-2v, express and purify it using the E. coli expression system, and
explore its role in tumor treatment, providing preclinical evidence for the optimization of existing 1L-2
immunotherapy strategies.

Method:  Utilizing molecular cloning techniques, the prokaryotic expression plasmid
pET-22b(+)-mCD73-IL2v was constructed, with pET-22b(+)-IL2 and pET-22b(+)-mCD73-IL2 serving as
control plasmids. The expression and purification were carried out through the E. coli inclusion body
expression system. The affinity of mCD73-IL2v with various receptors was detected using Surface
Plasmon Resonance (SPR) technology, and the activity of mCD73-1L2v was preliminarily verified. The
activation level of the downstream signaling pathway pSTATS in YT cells by mCD73-IL2v was validated
using the YT cell line model, and the preferential effect of mCD73-1L2v was analyzed. CD3" T cells were
isolated from the spleen tissue of healthy C57BL/6 mice, and the impact of mCD73-IL2v on the depletion
of primary CD8" T cells was detected by flow cytometry. A melanoma B16 mouse model was established
to explore the therapeutic effect of mCD73-IL2v on melanoma B16, and the proportion of T lymphocytes
and the degree of CD8" T cell depletion in the spleen tissue of tumor-bearing mice were detected.
Additionally, the toxicity evaluation of mCD73-IL2v on tumor-bearing mice was conducted through
Enzyme-Linked Immunosorbent Assay (ELISA) experiments.

Results: (1) Using the E. coli inclusion body expression system, three proteins, mCD73-IL2v, mCD73-1L2,
and IL-2, were expressed and purified. The protein coverage rates were determined by mass spectrometry,
with the coverage rates for the three proteins being 91.6 %, 100 %, and 83.5 % respectively, successfully
expressing all three proteins. (2) The affinity of mCD73-1L2v, mCD73-IL2, and IL-2 proteins with their
respective receptors was measured using SPR technology. The affinities of IL-2 and mCD73-IL2 with
IL2Ra were 2.64x10® M and 1.84x10® M respectively, while mCD73-IL2v did not bind to IL2Ra. The



affinities of IL-2, mCD73-IL2, and mCD73-IL2v with the IL2Rapy trimer were 2.22x10-'1, 4,03x10"'!, and
1.40x10-'° M respectively. (3) For the YT-CD25 model, the EC50 for mCD73-IL2v activation of pSTATS5
was 3.076 nM, while for IL-2 and mCD73-IL2, they were 0.04895 nM and 0.06570 nM respectively. For
the YT model, the EC50 for mCD73-IL2v activation of pSTATS5 was 1.316 nM, while for IL-2 and
mCD73-1L2, they were 1.238 nM and 1.460 nM respectively. (4) Compared with the IL-2 group, the
mCD73-IL2v treatment group showed a reduction in the proportion of exhaustion markers PD1, LAG3,
and Tim3 on primary CD8" T cells by 1.3-fold (75 %), 1.1-fold (77 %), and 2.9-fold (16.5 %) respectively.
(5) In the mCD73-IL2v treatment group, the proportion of CD8" T cells and NK cells in the spleens of
tumor-bearing mice reached 47.7 % and 6.50 %, while in the PBS and IL-2 groups, they were 23.7 %,
30.5 % and 1.88%, 3.45 % respectively. (6) Compared with the PBS group, the mCD73-IL2v treatment
group showed a reduction in the proportion of exhaustion markers PD1, LAG3, and Tim3 on CD8" T cells
in the spleens of tumor-bearing mice by 2.5-fold (3.92 %), 2.6-fold (3.5 %), and 2.9-fold (2.97 %)
respectively. (7) The concentration of TNF-a in the serum of tumor-bearing mice in the mCD73-IL2v
treatment group was 16.84 pg/mL, while in the PBS, IL-2, and mCD73-IL2 control groups, they were
15.44, 22.43, and 21.00 pg/mL respectively. The concentration of IFN-y in the serum of tumor-bearing
mice in the mCD73-IL2v treatment group was 60.32 pg/mL, while in the PBS, IL-2, and mCD73-IL2
control groups, they were 43.96, 81.58, and 64.82 pg/mL respectively.

Conclusion: In summary, this study successfully expressed and purified high-purity, highly active
mCD73-IL2v fusion protein through E. coli inclusion bodies, and demonstrated through cellular and animal
experiments that CD73 antibodies and IL-2v have a synergistic effect in immunotherapy. Based on the YT
cell model, we found that mCD73-IL-2v can eliminate the activation preference for the IL-2 receptor trimer,
thus potentially avoiding the activation of Tregs and delaying the exhaustion of primary CD8" T cells;
mCD73-IL2v can also delay the progression of melanoma B16, increase the proportion of effector T cells
and decrease the proportion of regulatory T cells in the spleen tissue of tumor-bearing mice; mCD73-IL2v
can also delay the exhaustion of CD8" T cells in the spleen tissue of tumor-bearing mice; at the same time,
mCD73-IL2v can downregulate the concentration of pro-inflammatory factors IFN-y and TNF-a in the
serum of tumor-bearing mice, thereby reducing the toxic effects.

Key words: Interleukin-2; Ecto-5'-Nucleotidase; Protein expression; Tumor immunity
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Abbreviation
JE A JEL AR HSC A4 R
IL-2 Interleukin-2 SE TP )
CD73 ecto-5'"-nucleotidase Mash-5"-1% 1 TR
FBS Fetal Bovine Serum a4 i
PBS Phosphate Buffer Saline IR Th 2 P
PS Penicillin-Streptomycin H-HER
PCR Polymerase Chain Reaction A e =0 B
BCA Bicinchoninic Acid TR R
SDS Sodium Dodecyl Sulfonate T R AL AR R AN
PAGE Polyacrylamide Gel Electrophoresis TRV M T e e e HEL 9K
EDTA Ethylenediaminetetraacetic Acid LW 218
GSH Glutathione I K
GSSG Glutathione, Oxydized AL B H R
Tris 2-Amino-2-hydroxymethyl-1,3-propanediol — R
GUHCI Guanidine Hydrochloride 4]
L-Arg L-Arginine LR
DTT Dithiothreitol PN
IPTG Isopropyl B-D-Thiogalactoside AR IA S TS
ELISA Enzyme linked immunosorbent assay Pt EEXG 22 W
PEG4000 Polyethylene Glycol 4000 5 ¢ RE 4000
DEAE Diethylaminoethyl cellulose ORI O A YR
SPR Surface Plasmon Resonance KIMFHE T ILIR
FACS Fluorescence activated cell sorting T A 2 A3 ik
Foxp3 Forkhead Box P3 NELHE P3 BEA
STAT Signal transducer and activator of transcription {5 ‘5% 5 M KHE &
Teff T cell RN T 4
Treg Regulatory T cell W T 41
NK Natural killer H SR A A P2
IFN Interferon FIER
TNF Tumor necrosis factor Ji IR SR AL R

VI



