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Screening and identification of HLA-G tumor-targeting ankyrins based on phage-
display technology

YAN lJiayao, ZHONG Liqing, LIU Baorui (The Comprehensive Cancer Centre, Affiliated Drum Tower Hospital, Medical School of
Nanjing University, Nanjing 210000, Jiangsu, China)

[Abstract] Objective: To identify HLA-G-binding proteins (HGBPs) by screening targeting ankyrin sequences from a phage display-
based ankyrin protein library using human leukocyte antigen G (HLA-G) as the target, and to evaluate their functions. Methods: The
expression of HLA-G in tumor tissues and its correlation with clinical prognosis and immune infiltration were analyzed using
bioinformatics tools such as TCGA and GTEx databses. The extracellular domain of HLA-G was subjected to biopanning with a phage-
displayed ankyrin protein library, followed by random selection and sequencing of monoclonal phage clones. The functional properties
of dominant phage clones were validated using ELISA and immunofluorescence staining. HGBPs were produced and purified using a
prokaryotic expression system, and their affinity and tumor-specific binding ability were evaluated using ELISA, surface plasmon
resonance (SPR), and immunofluorescence staining. Results: Bioinformatics analysis revealed that HLA-G is widely overexpressed in
tumor tissues and is correlated with overall survival (OS) and immune cell infiltration (P < 0.05). After five rounds of biopanning,
dominant clones were obtained. Both ELISA and immunofluorescence staining results showed that these dominant phages had a
significantly higher affinity to HLA-G positive cells compared to HLA-G negative cells (P < 0.05, P < 0.001). The purified HGBPs
exhibited an affinity of up to 17 nmol/L for HLA-G. ELISA results showed significant binding of HGBP to HLA-G (P < 0.05), and
immunofluorescence staining confirmed that HGBP could specifically bind to HLA-G-positive cells (P < 0.01). Conclusion: The
HGBPs identified via phage display exhibit high affinity and specificity to HLA-G on tumor cells.
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1 h, 7ERES7HFIFH 0.2% TBST Hefit , 7385t BAT 45 45
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PUHLA-GHUA, T-37 °CHF & 2 ho LAPBS Vel &fL)G
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BB EE 1 (P<0.05). DA ESERFR @
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M) 45 6 e ) i 25 5 T S BN TR A (P < 0.05, B 4D) .
) FH B 98 5 s G 0o N Wk B A4 6T AT B 45 A e D 5 4
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fi b B BRI 5 615 5 (P < 0.001) , 11 7E oA 2
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