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Construction of tumor targeting ScFv library and screening of tumor vessel-spe-
cific antibody by phage display in vivo

QIN Xi', TIAN Yuan', HU Bao-cheng', XUE Jian-hong’( 1. Institute of Biotechnology, Academy of Military Medical
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[ Abstract ] Objective: To obtain phage-displayed ScFv library targeting tumor tissues and to screen for antibodies spe-
cifically binding to tumor vessels using in vivo phage display, so as to lay a foundation for diagnosis and treatment of canc-
er. Methods: The membrane proteins were extracted from the specimens of esophageal carcinoma, stomach carcinoma,
brain cancer, lung cancer, and spinal cord tumor. The recombinant phage-antibody system was used to construct a single-
chain Fv fragment ( ScFv ) ¢cDNA library from the total RNA of the BALB/ ¢ mice immunized with purified membrane pro-
tein. The specific primers of V,, and V, were used to amplify the cDNA of V,, and V,, respectively, which were then assem-
bled into ScFv gene with a specially constructed linker DNA. The ScFv gene was ligated into the phagemid vector pCANT-
AB 5E and the ligated samples were transformed into competent E. coli TG1. The transformed cells were infected with
M13KO7 helper phage to yield recombinant phage. Using the animal model of human cervical carcinoma ( HeLa cells ),
sepecific phage-ScFvs were selected by phage displaying and panning in vivo. After four rounds, 24 phage-ScFvs, which
were identified by PCR, were analyzed immunohistochemically. The ScFvs expressed in the tumor tissue slices and nega-
tive in control kidney tissue slices were sequenced. Results: Tomors-bearing animal models were established with 7 differ-
ent kinds of carcinoma cell lines in BALB/¢ nude mice. It was found that inoculation with HeLa cells resulted in most sat-
isfactory tumorigenesis in nude mice. A ScFv library of 1.6 x 10° was obtained and a tumor vessel specific phage-ScFv
named ScFvHI ( V,-linker-V, ) was selected from the library. Conclusion: A tumor targeting ScFv library has been suc-

cessfully constructed and a tumor vessel-specifre antibody has been identified from the library, which provides a new way
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for the early diagnosis and therapy of cancer.

[ Key words ] tumor vessels; single chain variable fragment; phage display; in vivo selection
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Fig. 2 Characterization of ScFv library by PCR
1 —11: Different clones; M: DNA marker DL2000
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Phage-ScFv ( PFU « ¢™', x107°)
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Round I Round 2 Round 3 Round 4 0t

times
Tumor 0.4278 0.6000 6.8136 15.9185  37.210
Hearl 19.453 613.844 4 8.2509 5.3525  0.275
Liver 62.368410.1716 7.1584 6.7703  0.109
Spleen 9.0853 6.6785 4.4714 4.0752  0.449
Lung 38.4130 9.3505 9.2122 8.9034  0.232
Kindey 16.257 0 5.189 112.9192 15.5135  0.954
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Fig.3 PCR results of phage-ScFv after the fourth round
1 —24: Different clones in SOBAG plates;

25 Positive control of ScFv ( 750 bp )
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Fig. 4 Immunohistochemistry analysis of tumor vessel-specified ScFv

A, B: The slices in tumors with ScFv as primary antibody( x 10 ); C: The slice of negative control in tumor without primary

antibody( x20 ); D: The slice of negative control in kidney ( x20 ) ( Arrows represent the regions of positive staining )
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