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Abstract: Objective To investigate the effect of the fusion of leader peptide on the structure of human
manganese superoxide dismutase (SOD2) and anti-cisplatin (DDP)-induced renal injury. Methods The effect
of mitochondrion targeting sequence (MTS) on the structure and activity of SOD2 was analyzed by structure
prediction and superoxide dismutase (SOD) specific-activity determination. The DDP injury model of Kunming
(KM) mice was established, and amifostine (AMFT) was set as a positive control. Indicators such as kidney
index, renal function, kidney antioxidant capacity, and appearance and pathology changes of mice kidney
were used to evaluate the effect of MTS-SOD2 against DDP-induced kidney injury. Results The MTS leader
peptide seemed to change the secondary and tertiary structures of SOD2 to some extent, but it also increased the
specific activity of the MTS-SOD2 protein. Pre-administration of a medium dose of MTS-SOD2 (0.84 mg/kg)
before the use of DDP significantly reduced the level of renal malondialdehyde and increased the SOD activity
and total antioxidant capacity (T-AOC) in the kidney, thereby reducing the renal pathological damage and
consequently maintaining renal function. The overall protective effect of MTS-SOD2 was comparable to or even
better than that of 200 mg/kg AMFT. Conclusion The MTS leader peptide enhances the activity of SOD2 and
confers it with an excellent anti-DDP-induced renal-injury effect because of its transmembrane function.
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Figure 1 Schematic of the mice experiment
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A: simulated 3D structure of MTS-SOD2 monomer; B: 3D structure alignment of MTS-SOD2 monomer (green) and mature SOD2 monomer (a chain

of 5v19, yellow); C: alignment of active sites of MTS-SOD2 monomer (green) and mature SOD2 monomer (a chain of 5v{9, yellow).
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Figure 2 Simulated 3D structure of MTS-SOD2 monomer
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Figure 3 Effect of MTS-SOD2 on BUN(A) and Cr level(B)

in DDP-injured mice
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A: error bars are x+s (n=8); B: hematoxylin-eosin staining. Images were taken under a light microscope (200x). Scale bar=50 pm. White arrow:

inflammatory cells.
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Figure 4 Effect of MTS-SOD2 recombinant protein on kidney index(A), appearance, and pathology changes(B) in DDP-

injured mice
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Figure 5 Effect of MTS-SOD2 pretreatment on MDA level (A), T-AOC(B), SOD activity(C), GSH-PX activity(D), and CAT

activity(E) of kidney in DDP-injured mice
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