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By this time, insect antimicrobial peptides (AMPs) have been characterized more than 150 peptides
since purification of cecropin in the hemolymph of pupae from Hyalophora cecropia in 1980. Therefore,
it is considered that insects are good sources of AMP selection. Insect AMPs are small (low molecular
weight) and cationic, and amphipathic with variable length, sequence, and structure. They perform
a pivotal role on humoral immunity in the insect innate immune system against invading pathogens
such as bacteria, fungi, parasites, and viruses. Most of the insect AMPs are induced rapidly in the
fat bodies and other specific tissues of insects after septic injury or immune challenge. Then the AMPs
subsequently released into the hemolymph to act against microorganisms. These peptides have a
broad antimicrobial spectrum against various microbes including anticancer activities. Insect AMPs
could be divided into four families based on their structures and sequences. That is the a-helical pep-
tides, cysteine-rich peptides, proline-rich peptides, and glycine-rich peptides/proteins. For instance, ce-
cropins, insect defensins, proline-rich peptides, and attacins are common insect AMPs, but gloverins
and moricins have been identified only in lepidopteran species. This review focuses on AMPs from
insects and discusses current knowledge and recent progress with potential applications of insect

AMPs.
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Table 1. Insect defensins
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Insect species Peptide name Size (aa) Activity References
Diptera Phormia terranovae Defensin A, B 40 Gram+ [61]
Sarcophaga peregrina Sapecin A, C 40 Gram= [76, 77]
Sapecin B 34 [112]
Aedes aegypti Defensin A, B, C 40 Gram+ [72]
Stomoxys calcitrans Smd 1 46 N/A [68]
Smd 2 40
Lucilia sericata Lucifensin 40 Gram+ [22]
Anopheles gambiae Defensin 40 Gramt, fungi [106]
Drosophila melanogaster Drosomycin 44 Fungi [64]
Defensin 40 Gram+ [52]
Hymenoptera Apis mellifera Royalisin 51 Gram+ [37]
Bombus pascuorum Defensin 51 Gramt, fungi [91]
Coleoptera Tenebrio molitor Tenecin-1 43 Gram+ [78]
Holotrichia diomphalia Holotricin-1 43 Gram- [66]
Copris tripartitus Coprisin 43 Gramt, fungi [51]
Zophob atratus Defensin B, C 43 Gram+ [13]
Acalolepta luxuriosa Defensin 1 43 Gram+ [104]
Lepidoptera Spodoptera frugiperda Spodoptericin 36 N/A [107]
Sf-gallerimycin 75
Bombyx mori Defensin A 36 N/A [54]
Defensin B 38
Spodoptera littoralis SpliDef 50 Gram+ [97]
Galleria mellonella Defensin 43 Fungi [67]
Gallerimycin 76 Fungi [96]
Heliothis virescens Heliomicin 44 Fungi [62]
Hemiptera Pyrrhocoris apterus Defensin 43 Gram+ [27]
Isoptera Pseudacanthotermes spiniger Termicin 36 Fungi [30]
Odonata Aeschna cyanea Defensin 38 Gram+ [14]

Gram+: Gram-positive bacteria, Gram-: Gram-negative bacteria, N/A: not available



Table 2. Cecropins
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Insect species Peptide name Size (aa) Activity References
Diptera Sarcophaga peregrina Sarcotoxin 1A, IB, IC 39 Gram+ [85]
Stomoxys calcitrans Stomoxyn 42 Gramt, fungi, trypanosome [11]
Anopheles gambiae Cecropin A 35 Gramt, fungi [105]
Drosophila melanogaster Cecropin A, B, C 34 Gramt, fungi [34]
Lepidoptera Hyalophora cecropia Cecropin A 37 Gram#, fungi [48]
Cecropin B 35 Gram=
Cecropin C 37 Gram+=
Cecropin D 36 Gram=
Cecropin E 36 Gram=
Cecropin F 36 Gram=
Papilio xuthus Papiliocin 38 Gramt, fungi [57]
Artogeia rapae Hinnavin I 40 Gram+ [113]
Hinnavin II 38
Spodoptera littoralis SpliCec 38 N/A [97]
Isoptera Pseudacanthotermes spiniger ~ Stomoxyn 42 N/A [63]

Gram+: Gram-positive bacteria, Gram-: Gram-negative bacteria, N/A: not available
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Table 3. Proline-rich antimicrobial peptides
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W (Spodoptera litura) [84], &85 H U (Galleria mello-

lla) [12], S+l (Helicoverpa armigera) [110], TR,
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blaea puera)| A S YT A A vpe} Zo] HRALS
G A7kl ofs) & A4 ez Ry F4HAE,
A AZFHES] Ak Fo EnFE o) djde gy
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Insect species Peptide name Size (aa) Activity References
Hemiptera Pyrrhocorisapterus Pyrrhocoricin 20 Gram+ [27]
Hymenoptera Apis mellifera Apidaecin Ia, Ib, II 18 Gram- [19]
Abaecin 34 Gram- [20]
Myrmeciagulosa Formaecin 16 E. coli [75]
Bombuspascuorum Apidaecin 17 Gram- [91]
Abaecin 39 Gram+ [91]
Lepidoptera Trichoplusiani Lebocin 32 N/A [71, 103]
Manduca sexta Lebocin-A 22 Gram=* [90, 88]
Lebocin-B 27 Gramt, fungi
Lebocin-C 28
Samiacynthia Lebocin 31-32 N/A [6]
Pseudoplusia includens Lebocin 32 N/A [65]
Diptera Drosophila melanogaster Drosocin 19 E. coli [15]
Metchnikowin 26 Gram+, fungi [69]

Gram+: Gram-positive bacteria, Gram-: Gram-negative bacteria, N/A: not available
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