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Research progress in fusion expression of antimicrobial
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Abstract: Antimicrobial peptides (AMPs) are of great significance in the field of food, feed and medicine due to their wide
spectrum of antimicrobial activity and new mechanism of action different from conventional antibiotics. AMPs production
from natural sources is usually limited, and chemical synthesis is not economically practical, especially for the production of
long peptides. Therefore, heterologous expression of AMPs has been widely studied as an alternative, and fusion expression
plays an important role in increasing production. The present review mainly focuses on the types and bioactivities of AMPs. In
addition, the recent strategies to the most commonly used carrier proteins for fusion expression of AMPs and prospects for
future research were also discussed.
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Table 1 Antimicrobial peptides expressed as fusion proteins

JIK— S —LE BHES T Ny F 20K, W5 76 3R g Y
VEFI R A, i) HLZR A 7= WA A1 X 1 32 40 A 2 1%
YERT, Syt pliqm B mseT-, Wik, & TFK
PV RO 15 T2 40 R FE L (AR R e R ik
s alifb it B, PR IR R B LW RS
— R AR, HAE RIS T R AR B v Ik A it
T v A 8% £ 4 T TR K % A 3 G I R A
PUAR IR G RIR A F RS RE T . AN
kA M (Glutathione S-transferase)* | i 48 1k
WEAE M (Thioredoxin)™, @54 (Green
fluorescent protein)®*°! Protein PaP3.301%, #p5E %K
1 (Site-mutated coat protein)??? % i P 7 [
(Elastin-like polypeptides)®23, CMP-3-Jjii 4-D-H &%
- FRER & 88 (CMP-KDO synthetase) 8], i 25 i
fe S HTG (Ketosteroid isomerase)®™, /NyT1Z EHE
B4 1 (Small ubiquitin-related modifier)!?®2914
(W% 1),

DL FR2E 540 TR KR A 25K 220 T ARG
[ NS DA e s o & v ) I e’ 2
iR PUR AR . AR, INETR IR A AU RS
HAbThREE ARl &R, RG EH B A D6
P, B EAEERNER, AFHE-L5E. Pan
SN ELAG g% S5 VE Y Ag85B JEH 5 o2b T 2 L
FERERE LG #Rak, TEREE LT RIS T B BT
IR TR PR AL B T, G 0] e TR S B
Ag85B Hll = BRI RE & o T IR MBTie 15 F g
AT T o g

Type of tag® AMPs(Size)" Cleavage and purification Host Yield Reference

GST Human lysozyme Cleave by thrombin E. coli 46.5% of total [12]

(27 kDa) (14.7 kDa) Purified by affinity chromatography proteins
(Glutathione-Sepharose)

Trx hin/MSH Cleave by enterokinase E. coli 210 mg/L [31]

(17 kDa) (5.8 kDa) Purified by reversed-phase FPLC
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6xHis-SUMO  Host defense peptide Cleave by sumoase protease Ulp E. coli 60—80 mg/L [29]
(12.2 kDa) (1-4 kDa) Purified by Ni**-NTA
6xHis-EDDIE ~ CM4 Cleave by autoprotease E. coli 6 mg/L [21]
(19.9 kDa) (4 kDa) Purified by Ni**-NTA and
cation-exchange chromatography column
GST PR-39(4.7 kDa); Cleave by enterokinase E. coli 1.9 mg/LPR-39 [13]
(27 kDa) PG-1(2.3 kDa) Purified by affinity chromatography 1.1 mg/L PG-1
(Glutathione-Sepharose)
GST LfcinB-W10 Cleave by enterokinase E. coli 0.3 mg/L [14]
(27 kDa) (3.1 kDa) Purified by affinity chromatography
(Glutathione-Sepharose)
ELPs HalocidinI8 Cleave by hydroxylamine E. coli 1.7 mg/L [23]
(35 kDa) (1.93 kDa) . . .
Purified by inverse transition temperature
6xHis-Trx Plectasin Cleave by Xa protease E. coli 3.5 mg/L [16]
(17.9 kDa) (7 kDa) Purified by Ni**-NTA
Trx Human antimicrobial Cleave by enterokinase E. coli 40 mg/L [17]
(17 kDa) peptide LL-37 (4.5 kDa) Purified by HPLC
6xHis-SUMO 2 CM4 Cleave by sumoase protease Ulp E. coli 48 mg/L [28]
(12.2 kDa) Purified by Ni®*-NTA
(4 kDa)
6xHis-SUMO  Human-beta dfensins-4 Cleave by sumoase protease Ulp E. coli 166 mg/L [32]
(12.2 kDa) (6 kDa) Purified by Ni?*-NTA
GFP Bovine lactoferricin Cleave by pepsin ZBL-5 line Not available [19]
(26 .9 kDa) (3.1 kDa) No purification
6xHis-CKS Scygonadin Cleave by 3C protease E. coli 10.6 mg/L [26]
(32.9 kDa) (11 kDa) Purified by Ni**-NTA
ELPs Human-beta dfensins-4 Cleave by self-cleavage E. coli  human-beta defensins-4 [33]
(64.4 kDa) (6 kDa) Purified by inverse 1.8 mg/L CM4 0.6 mg/L
CM4 (4 kDa) transition temperature
KSI NP-1 Cleave by cyanogen bromide E. coli Not available [27]
(16.9 kDa) (3 kDa) Purified by Ni®*-NTA
6xHis-SUMO  ASAL Cleave by sumoase protease Ulp E. coli 0.4 mg/L [34]
(12.2 kDa) (25 kDa) Purified by Ni?*-NTA
6xHis-Trx Human-beta dfensins-4 Cleave by enterokinase E. coli 102 mg/L [35]
(17.9 kDa) (6 kDa) cation exchange Purified by Ni**-NTA
and chromatography
6xHis-Trx Mouse-beta defensin-1 Cleave by enterokinase E. coli 140 mg/L [36]
(17.9 kDa) (4.07 kDa) Purified by Ni**-NTA

*CKS: CMP-KDO synthetase; EDDIE: site-mutated coat protein; ELPs: elastin-like polypeptides; GFP: green fluorescent protein; GST:
glutathione S-transferase; KSI: ketosteroid isomerase; SUMO: small ubiquitin-related modifier; Trx: thioredoxin. ® ASAL: allium sativum
leaf agglutinin; LfcinB-W10: bovine lactoferricin derivative peptide; hin/MSH: hinnavin Il-melanocyte-stimulating hormone; NP-1:
neutrophil peptide-1; PG-1: protegrin-1.
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Table 2 Tags for fusion expression of antimicrobial peptides

Fusion tag Number? Proportion (%) Fusion tag Number? Proportion (%)
Trx 37 25.00 CKS 1 0.68
GST 15 10.14 KSI 1 0.68
PurF fragment 11 7.43 Baculoviral polyhedrin 1 0.68
His-tag and linker region 8 5.41 Beta-galactosidase 1 0.68
non-fusion 8 5.41 Biotinylated protein 1 0.68
Intein-chitin binding domain 6 4.05 Cellulose binding protein A 1 0.68
TAF12 histone fold domain 6 4.05 GABA-T 1 0.68
Ketosteroid isomerase 5 3.38 GB1 1 0.68
PaP3.30 4 2.70 Glutathione S-transferase C-terminus 1 0.68
Trp polypeptide fragment 4 2.70 L-ribulokinase 1 0.68
ELPs 3 2.03 Light meromyosin fragment 1 0.68
Maltose binding protein 3 2.03 Modified human proinsulin 1 0.68
Tandem multimers 3 2.03 Mouse dihydrofolate reductase 1 0.68
SUMO 3 2.03 Mouse ferritin H-chain 1 0.68
EDDIE 2 1.35 OmpASP 1 0.68
Cellulose-binding domain 2 1.35 Porcine adenylate kinase 1 0.68
Elastin-likepeptide and intein 2 1.35 Prochymosin 1 0.68
Intein 2 1.35 Protein A 1 0.68
RepA-cellulose binding domain 2 1.35 Streptomyces subtilisin inhibitor 1 0.68
Ubiquitin 2 1.35 Thioredoxin and cathelin 1 0.68

#Searching Scopus with the keywords ‘recombinant antimicrobial peptides’ from 2008 to 2010, only recombinant antimicrobial peptides that
were produced in E. coli are considered.

*3 EEMERARFZAEEERAFREITR

Table 3 Antimicrobial peptides expressed with different host

Host Number? Proportion (%)
E. coli 147 82.12
Pichia pastoris 25 13.96
Saccharomyces cerevisiae 3 1.67
E. coli cell-free system 2 111
Human embryonic kidney cell 1 0.55
Tobacco plants 1 0.55

*Searching PubMed with the keywords ‘recombinant antimicrobial
peptides’ from 2008 to 20107,

Journals.im.ac.cn
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