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Construction of PSMA targeting system with fusion protein of evolutionary
conserved district of Beclinl-streptavidin coupling biotin-aptamer A10 and
inhibition effect of the targeting system on prostatic cancer cells

GAO Meng, LIU Jiayun, MA Yueyun, LI Rui, LI Zhuo, SU Mingquan, TANG Haibin, HAO Xiaoke ( Institute of Clini-
cal Laboratory Medicine of PLA, Xijing Hospital Affiliated to the Fourth Military Medical University of PLA, Xi’ an
710032, Shaanxi, China )

[ Abstract ] Objective:To construct a fusion protein prokaryotic expression vector of streptavidin ( SA ) and evolutionary
conserved district ( ECD ) of Beclinl, to prepare PSMA targeting system the fusion protein coupling specific aptamer A10
of biotin-prostate specific membrane antigen ( PSMA ) and to identify its promotion effect on apoptosis and autophagy activ-
ities of PSMA * prostatic cancer cells. Methods: Fusion SA-ECD gene was obtained by gene synthesis technology and then
cloned into vector PUC57; after confirmation of correct synthesis, the SA-ECD gene was directly inserted into the prokary-
otic expression vector PET30a; the fusion protein was expressed with inducement of IPTG, purified with Ni affinity gel
chromatography column and identified with Western blotting. PSMA specific conjugate of PSMA, namely the targeting sys-
tem, was prepared by mixing the biotin-A10 and the SA-ECD at the molar ratio of 4: 1 ; Combination of the biotin-A10 and
the SA-ECD was confirmed by electrophoretic mobility shift assay ( EMSA ). Effects of the targeting system on apoptosis,
expression of autophagy related proteins and viability of the prostatic cancer cells were detected by flow cytometry, Western

blotting and trypan blue assays, respectively. Results: Double restriction enzyme digestion and gene sequencing assays
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verified that the recombinant plasmid PET30a-SA-ECD was successfully constructed; the SA-ECD fusion protein was effi-

ciently expressed in E. coli with induction of IPTG and successfully purified by affinity gel chromatography. EMSA con-

firmed that SA-ECD could effectively bind biotin-A10. The targeting system could promote apoptosis and autophagy of the

prostatic cancer cells, and inhibit its viability. Conclusion: The SA-ECD fusion protein was successfully expressed and

purified, and the targeting system of biotin-A10 and SA-ECD could kill the PSMA * prostatic cancer cells.
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Fig.1 Identification of recombinant plasmid by
double restriction enzyme digestion
M: DNA maker; 1: Recombinant plasmid
PET30a-SA-ECD digested with Miu | ;
2: Recombinant plasmid PET30a-SA-ECD
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AT IR Resc 8. R X} 4l fb 45 2 59 8 A3 2517
Western blotting % &, #i A H W H W@l & H H
SA-ECD( El 4 ).

M BSA NC 1
(1) 1)

2NC,NC,3 4 5 6

M (x10%)
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60—
40—
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2 SA-ECD @& ERESRIZK SDS-PAGE 5317
Fig.2 SDS-PAGE analysis of the expression of
SA-ECD fusion protein after induction by IPTG

M: Maker; NC: Non-induced whole cell lysates;

1: Whole cell lysates induced by IPTG,15 °C,16 h;
2: Whole cell lysates induced by IPTG,37 °C ,4 h;
NC, : Non-induced cell lysate supernatant;

NC, : Non-induced cell lysate precipitation;

3: Cell lysate supernatant induced by IPTG, 15 °C,16 h;
4. Cell lysate precipitation induced by IPTG, 15 °C,16 h;
5: Cell lysate supernatant induced by IPTG, 37 °C ,4 h;
6: Cell lysate precipitation induced by IPTG,37 °C ,4 h.
BSAC T ): 1 pg; BSACT ): 2 ug

I M 2

M (x10%)

120

—20
—I10

3 #i{LJ5 SA-ECD A& E R H) SDS-PAGE 54
Fig.3 SDS-PAGE analysis of purified SA-ECD
fusion protein after purification
M: Maker; 1: 2 ug BSA; 2: SA-ECD

fusion protein in the supernatant
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4 SA-ECD R4 E HH Western blotting % 7£( anti-His )
Fig.4 Identification of SA-ECD fusion protein by
Western blotting( anti-His )

M: Maker; 1: SA-ECD fusion protein in the supernatant
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Fig.5 Standard curve for protein

concentration determination
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1:32 1:16 1:8 14 1:2 1:1

6 EMSA £7E SA-ECD MAERB5EMER-AI0 HES
Fig. 6 Identification of binding activity of
SA-ECD fusion protein with biotin-A10 by EMSA
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Fig.7 Apoposis was induced by PSMA targeting system in LNCaP cells
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Fig. 8 Detection of the autophagy-related proteins
in LNCaP cells induced by different concentrations
of PSMA target system
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Fig.9 Effects of three agents on cell viability
of LNCaP, C4-2, PC-3 and HeLa
LNCap, C4-2: PSMA " prostatic cancer cell;
PC-3: PSMA ™ prostatic cancer cell; HeLa: Cerval cancer cell
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