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Research advances on antibacterial peptides from Hermetia illucens
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Abstract . Hermetia illucens has become one of the most promising species in the insect resources research field ,which is com-
monly used in feed additives process and organic waste treatment area. In recent years, it is found that antibacterial peptides
produced by Hermetia illucens immune system have prospective application values due to the broad-spectrum antibacterial ac-
tivity against many kinds of microorganisms, including gram-negative bacteria, gram-positive bacteria and fungi. In order to im-
prove the development and application of antibacterial peptides from Hermetia illucens,the molecular structure, antibacterial
activity and mechanism, production preparation and application prospect were summarized in this paper, which may provide

theoretical support and novel idea for the development and industrialization of high value-added products produced by Herme-

tia illucens.
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Table 1 ~ Species and antimicrobial activity of antimicrobial peptides from Diptera "’
P IR R Hi 4 PUEH k4 B VR T
Peptide species Common name Peptide name Activity
PN SIN)N NG S Drosophila melanogaster Cecropins A B .C G .G* HHW
Cecropins and cecropin-like peptides
WK Sarcophaga peregrine Sarcotoxins [A |IB [ IC G .G*
2 B Aedes aegypti Cecropin A G .G HH
E S Aedes albopictus Cecropins A B .C E. coli D31
DILGE NN . . -
Defensins and defensin-like peptides IR Drosophila melanogaster Drosomycin -
MU M Drosophila melanogaster Defensin Gt
Y B Aedes aegypti Defensins A B \C G .G*
PRI HL Chironomus plumosus Defensins A B G*
A T A T i T
i F’ Hmﬂ@ﬁﬂﬁﬂmﬂi{ . MU Rl Drosophila melanogaster Drosocin E. coli
Proline-rich antimicrobial peptides
Metchnikowin G* HF
W H AR UE K A 4 . .
D ! ste Attacins
Glycine-rich antimicrobial peptides HRILREE Drosophila melanogaster ttacins G
I Sarcophaga peregrina Sarcotoxin Il G .G*
ikl AR EE Phormia terranovae Diptericin G

PRy G ey 2 E - < Y ey Y Gy

Note: G * : Gram positive bacteria;G™; Gram negative bacteria.
WA, R ER 22 1) 27 3 A S SR K it &)y T TR
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JEy 5 R R AR C I RITETE R 60% , HARHIE R
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JPANHEAT 00T, 3k45 T 3 A~ CLP JE[H (CLPL ~3)
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Fig. 1  Multiple alignment of amino acid sequences of H. illucens CLP1-3 with dipteran cecropins
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e AEIE A EAR B AR SF IR FERZ T )], Al Note: * Consensus amino acids ; Black box ; Conserved amino acids, the same below.
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2FA) 50, 153 4 AR DLP £ K (DLP14) ,
ik DLP1-3 1 DLP4 A Heds, ORF Hp pl sk A s 1
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11.Hermetia ilucens DLP1

2.Hermetia illucens DLP2

3.Hermetia illucens DLP3

\4.Hermetia illucens DLP4

5.Culex pipiens pipens defensin

6. Aedes albopictus defensin D

7 Culex quinquefasciatus defensin

8.Musca domestica defensin

9.Drosophila melanogaster defensin
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Fig.2  Multiple alignment of amino acid sequences of H. illucens DLP1-4 with dipteran defensins
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THEXHE R A, & 46 2 52 ;1M C o G2 45
P Gl X ARSY A5 120 DNEIERR (WK 3) o

20 40 60 80
HI-Attacin : NAS K 27
Drosophila_melanogas : MORTSILIVALV-ALFAITEALPS--LPTTGP----------- IRVRRQVLGGSLTSNPAGGADARLDLT 80
D:osophila_simulans : NSRIVLLIVVIIGVLGSLAVALPQRPYTQPLIYYPPPPTPPRIYRARRQVLGGSLT DARLDLSY i 18 i 98
D:oscphila_yakuba : BHRTSILIVALV-ALFAITEAVPP--FPTTGP----------- IRIRRQVLGGSLASNPAGGADARLDLY 80
Drosophila_obscura  : BQRGSILMVAIV-TLAALAEAVEQ--YYQTLPYYPPPRPPPVLIRARRQVLGGSVASNPAGGSDARLDLT) 91
Deosophila_busckii : MQTSSVLIVALV-AFTACVECMPQ--HFQTLPYYPRQTSPPRTYRVRRQVLGGSVASNPAGGADAKLALY L I 91
M
* 140
HI-Attacin = RINMLET PO RN -TTAELT : 124
Drosophila_melanogas : HAWIFNNG) -QQLGLD : 177
Drosophila_simulans : SNNGVEE AR -KQLELG : 195
Drosophila_yakuba EAHMUIENNG] -QQLGLE : 177
Drosophila_obscura : VWTEGT EVHAIFNNG! -RQLGAE : 188
Deosophila busckii : VHTEGS HAQM FNNGVENaE -KQLGLD : 188
N6

HI-Attacin 3 MAGR-MIF = = 469

Drosophila melanogas : FANQR N FlEA G- : 224

Drosophila_simulans : FRGQ-TII{EA) G- : 241

Drosophila_yakuba NQR i FlEA G- : 224

Drosophila obscura : FANQRTME[EA RG : 236

Deosophila busckii : SAE | LNGQ-TH FlEG G- : 234
334 GP 16 ILG3HF
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Fig.3 Multiple alignment of amino acid sequences of H. illucens attacin with dipteran defensins
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Fig. 4 Mechanism model of antibacterial

(]

peptide acting on cell membrane *’

TE: A BB B, RIS ; C. PR FLBEAL; D, RAEBIAY . Note:
A. The carpet model ; B. The barrel-stave model ; C. The toroidal pore
model ; D. The aggregate model.
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Fig. 5 Model of intracellular killing mechanism

of antimicrobial peptides '*’
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