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The Detoxification Effect of Overexpressed Shark SBP1 on
HL-7702 Cells under Cadmium Stress
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Abstract Selenium-binding protein 1 (SBP1) is involved in tumorigenesis and has the ability to bind the
heavy metal cadmium. In this study, recombinant plasmid of white tip shark SBP1 was constructed and transfected
into HL-7702 cells. CCK-8 and CFDA SE were used to detect cell proliferation under Cd stress; flow cytometry
was used to analyze intracellular ROS levels. Under 100 pmol/L of CdCl, stress, the cell viability of expression
SBP1 group was 76.4%, which was approximately 2-fold of the control group; meanwhile, the cell proliferation
index of experimental group was also higher than that of control group. Furthermore, we speculated that the reason
for shark SBP1 expression efficiently helps to detoxify Cd for HL-7702 cells was based on the 2 CXXC, 2 HXD

and 3 HXXH motifs of it, which is speculated antioxidation and metal binding sites respectively. In addition, a
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significantly low intracellular ROS levels was detected for HL-7702 cells after shark SBP1 was expressed, which

suggested that reducing oxidative stress induced by heavy metal may also play a role for the detoxification of Cd.
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Fig.1 Expression of SBP1 in HL-7702 cells by Western blot
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CCK-8 assay showed that cell viability of SBP1 expression was higher
than that of control cells, even in 100 pmol/L CdCL. The cell viability
of Cd-untreated control group was set as 100% and the other groups
compared to this criterion. ¥*P<0.05, **P<0.01 vs control group.
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Fig.2 Influence of SBP1 overexpression to cell viability
under Cd stress
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Table 1 Cell proliferation index of SBP1 expression group and control group (7=3)

15 AR SBP1#: 441 AR SBP1#, 4L
Group Empty vector transfected SBP 1 transfected group Empty vector transfected SBP 1 transfected group
(0 pmol/L CdCL)(%) (0 pmol/L CdCL)(%) (100 umol/L CdCL)(%) (100 pmol/L CdCL)(%)
Parent 0.95 0.51 0.45 1.05
Generation 2 2.23 4.43 12.69 3.94
Generation 3 46.64 38.81 85.29 94.55
Generation 4 49.52 55.87 0.58 0
Generation 5 0.58 0.35 0.87 0.32
Generation 6 0.08 0.02 0.12 0.14
Proliferation index  5.01 5.15 3.54 3.75
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HL-7702 cells were transfected with different plasmids. 24 h later, ROS
production was measured by the DCFH-DA fluorescent dye. 1: empty
pcDNA3.1-Myec vector; 2: Myc-SBP1 vector. *P<0.05.
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Fig.3 ROS detection in HL-7702 cells
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Black shaded boxes represented the conserved amino acids of SBP1. The putative CXXC sequence motifs were underlined and the putative metal-
binding sites HXD and HXXH were boxed. Additional H residues were marked with arrowheads (A).
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Fig.4 Multiple alignments of SBP1 protein in shark and other species
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