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Abstract: Antimicrobial peptide databases and protein analysis software were used to optimize the design of bovine lactoferricin-derived

peptide (LfcinBD), based on knowledge of the relationship between the structure and function of antimicrobial peptides. The designed
lactoferricin-derived peptide gene fragment was inserted into a pPIC9K plasmid to construct a recombinant expression vector. After linearization,
Pichia pastoris GS115 cells were transfected by electroporation, and expression was induced with methanol. Isolation, purification, and activity
measurements of fermentation supernatants were performed. SDS-PAGE analysis confirmed efficient expression of the target protein.
Comparing the optimally designed LfcinBD derivative with natural LfcinB, it was confirmed that the derived peptide had stronger bacteriostatic
activity against Staphylococcus aureus. This study indicated that the LfcinB in which amino acid 10 and 14 were replaced with Trp has better
antibacterial activity. This work lays the foundation for further exploration to improve the biological activities of LfcinBD.
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Table 1 Physical and chemical characteristics of LfcinB and

LfcinBD
IRAAF M LfcinB LfcinBD
bR +8 +8
B A ) 48% 52%
T2 3125.8 3310.0
Eios P 11.84 11.84
¥ () 1h 1h
¥z (8r) 3 min 3 min
FzH (X) 2 min 2 min
NENIEEE 50.80 50.80
GRAVY -0.576 -0.708

7£: GRAVY: Grand average of hydropathicity, 7KM448

[® 3 LfcinB & LfcinBD Z3[E)4E5#4
Fig.3 Spatial structure of LfcinB and LfcinBD
7E: a# LfcinB, b 24 LfcinBD
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LfcinB fEZ ML F/e—5, PUE B EERR i CAMP ( Collection of Anti-Microbial Peptides ,
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{§if§ APD (The Antimicrobial Peptide Database, LfcinB, & HiH# Ak LfcinBD it B FS Rt .

2 2 LfcinB & LfcinBD HiEE;EMETM
Table 2 Predictions of LfcinB and LfcinBD antibacterial activity

AR SVM probability ~ RF probability DA ANN Fag CAMP F:|
LfcinB 0.842 0.9945 0.963 AMP AMP
LfcinBD 0.968 0.9955 0.969 AMP AMP

7E: SVM, Support Vector Machine; RF, Random Forest; DA, Discriminant Analysis; ANN, Aurtificial Neural Network.
M 1 M 1 2

~— 5881bp

~—3395bp

~—puUCs7

4 HHEEEEY 5 WEYILEE
Fig.4 Restriction digestion of target gene Fig.5 Identification by double digestion
7E£: M A& DNA Maker; 1 & pUCS57. 7E: M &7~ DNA Maker; | &~ E4 545, 2 & pPICIK.
EcoRI Not1

1201 AGAGAGGCTG AAGCTTACGT AGAATTCCCT AGGGCGGCCGCGAATTAATT CGCCTTAGAC

1261 ATGACTGTTC CTCAGTTCAA GTTGGGCACT TACGAGAAGA CCGGTCTTGC TAGATTCTAA

690 700 710 720 730 740 750
AGAGAGGCTGAAGC TT ACGT AGAATTCTT C AAGTGC AGAAGATGGC AGT GGAGAT GGAAGAAGTT GGGT

m

6 DNAIFFEEE
Fig.6 DNA sequencing
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B AT S B E L pUCST STk EcoR 1 All fgYlJE pPICOK 5 [RIUSIHT H FIZE R4 T4 DNA EH:
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Fig.7 Detection of transformants by PCR
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Fig.8 SDS-PAGE of transformant expression products
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Fig.9 Antimicrobial activity of LfcinBD against Staphylococcus

aureus
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Fig.10 Comparison of LfcinBD and LfcinB antimicrobial
activity
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