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Preparation and antimicrobial function research of a defensin

polypeptides SPDef4 from Scorpiops pococki in Xizang
Lan Zhuxuan, Qin Xiangya,Zhang Lirong, Long Haiqin, Tan Xiying, Yin Shijin’
(School of Pharmaceutical Sciences, South-Central Minzu University, Wuhan 430074, Hubei China)

Abstract This study was designed to produce the defensin peptide SPDef4 (Scorpiops pococki defensin 4) via prokaryotic
expression, evaluate its antimicrobial activity, and preliminarily explore its mechanism of action. SPDef4 was recombinantly
expressed using an Escherichia coli expression system. The minimum inhibitory concentration (MIC) of SPDef4 was
determined using the broth dilution method. Preliminary elucidation of antibacterial mechanisms via DMAO/PI dual staining
in conjunction with confocal and transmission electron microscopy (TEM). Recombinant SPDef4 exhibits antibacterial
activity against the Gram-positive bacterium Staphylococcus aureus, with no efficacy observed against the Gram-negative
bacterium Escherichia coli. DMAO/PI double staining and transmission electron microscopy results suggest that SPDef4
exerts its antibacterial effect by disrupting cell membrane integrity. The defensin SPDef4 emerges as a novel member of
scorpion-derived antimicrobial peptides with notable antibacterial activity. Future investigations should expand its
antibacterial spectrum assessment and explore its potential as a broad-spectrum antimicrobial agent.
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coli ATCC25922 B AR FRBAAL Tl K 2F ik e 2%
TR 414 96 FL MR . — WM TG R B R R
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CTGGGATCCGAAAACCTGTACTTCCAGGGTCAGT
CTGGTTGCCCGAAC
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SPDef1-FP2 TCTGGTTGCCCGAACAGCTTCAGCTGTAACTCCTC
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ATCGCACCCCAACA
T RIZE R Xhol 1 B A5,
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Fig. 1 Primary structure analysis of SPDf4
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SPDefd crwsmsssssssiscmmmmsnsssssas WEGGATCCGAAAACCTGTACTTCCAGGGTCAGTCTGGT 39
SPDef4-2 GACTCCTCAAATCGGATCTGGTTCCGOGT{¢ler g Yo @crV.V.v.(e(ef K¢} V.\ o) iy Yo @:Y¢¢[¢] Yo N el Nef Y€ (eH | 65
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SPDef4 104
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TR BRI B BRI 25 7 4
B2 pGEX-4T-1-SPDef4 T 2H F5 3% MR M T F 3 [R5 6 5 45

Fig. 2 Construction of the pGEX-4T-1-SPDef4 recombinant expression vector and gene identification results
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Fig. 3 SDS-PAGE analysis of SPDef4 expressed under different induction conditions
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Fig. 4  Preparation and mass spectrometry identification of SPDef4 peptides
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Fig. 6  Effect of SPDef4 on the cell membrane integrity of S. aureus AB94004
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Fig. 7 Assessment of S. aureus AB94004 cell membrane integrity by transmission electron microscopy
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