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Classification of insect antimicrobial peptides and its applications
in medicine
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Zunyi Medical University/ Graduate Student Education Innovation Base of Immunology in Guizhou Zhuhai
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Abstract: Insects are the most diverse biological species on earth and insect antimicrobial peptides also
exhibited more biological activities than those produced by other organisms. Furthermore the structure and
its effects and mechanisms were gradually elucidated with the increasing research on antibacterial peptides.

Recently they were widely used in the field of animal husbandry food industry and medicine. However

insect antibacterial peptides were not applied to the patients till now. In order to progress the application of
insect antibacterial peptides in clinical application this manuscript reviewed the structure the
classification its potential medical applications and the production of insect antibacterial peptides. We hope
it could provide the theoretical support for the research and development of insect antibacterial peptides used
for antibacterial antiviral antitumor and antiparasitic drugs.
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1
Table 1 Cecropins and cecropinike peptides
Insect species Common name Peptide name Activity References
Cecropin A G~ G fungi
Cecropin B G~ G*
Lepidoptera Hyalophora cecropia Cecropin € o Hultmark et al. 1983
Cecropin D G~ G*
Cecropin E G- G*
Heliothis virescens Cecropin B G~ Lockey & Ourth 1996
Hyphaniria cunea Cecropin A G G Park et al. 1997
Agrius convolvuli Cecropin D G G~ Kim et al. 2000
Artogeia rapae Hinnavin I G G Yoeet al. 2006
Helicoverpa armigera Cecropin D G G* Dong et al. 2007
Papilio xuthus Papiliocin G~ G' fungi Kim et al. 2010
Spodoptera littoralis SpliCec N/A Seufi et al. 2011
Diptera Sarcophaga peregrine Sarcotoxin 1A IB IC G G~ Okada & Natori 1985
Aedes aegypti Cecropin A G~ G* fungi Lowenberger et al. 1996
Drosophila melanogaster Cecropin A B C G~ G" fungi Ekengren & Hultmark 1999
Stomoxys calcitrans Stomoxyn G~ G" fungi Boulanger et al. 2002
Aedes albopictus Cecropin A B C E. coli D31 Sun et al. 1998
Anopheles gambiae Cecropin A G~ G* fungi Vizioli et al. 2000
Coleoptera Acalolepta luxuriosa Cecropin E. coli M. Ueda et al. 2005
(G i GT i N/A B o G Gram-positive bacteria; G~ Gram-negative bacteria;

N/A not available. The same below.

Table 2 Insect defensins and defensin-ike peptides

Insect species Common name Peptide name Activity References
Lepidoptera Heliothis virescens Heliomicin fungi Lamberty et al. 1999
Mamestra brassicae Defensin G" G~ Mandrioli et al. 2003
Galleria mellonella G Defensin Fungi Lee et al. 2004
Samia cynthia ricini Scr—gallerimycin N/A Hashimoto et al. 2008
Bombyx mort Defensin A N/A Kaneko et al. 2008
Galleria mellonella Gallerimycin Fungi Schuhmann et al. 2003
Spodoptera littoralis SpliDef G" G~ Seufi et al. 2011
Spodoptera litura Sl-gallerimycin N/A Wang et al. 2012
Diptera Sarcophaga peregrina Sapecin A C G" G~ Matsuyama & Natori 1988

Phormia terranovae

Defensin A B

G+

Lambert et al. 1989
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Insect species Common name Peptide name Activity References
Aedes aegypti Defensin A B C G* G~ Lowenberger et al. 1996
Drosophila melanogaster Drosomycin Fungi Michaut et al. 1996
Stomoxys calcitrans Smd 1 N/A Lehane et al. 1997
Chironomus plumosus Defensin A B G* Lauthet al. 1998
Anopheles gambiae Defensin G" G~ fungi Vizioli et al. 2001
Drosophila melanogaster Defensin G* Imler & Bulet 2005
Lucilia sericata Lucifensin G* Cerovsky et al. 2010
Coleoptera Zophob atratus Defensin B C G" G~ Bulet et al. 1991
Tenebrio molitor Tenecin- G* Moon et al. 1994
Holotrichia diomphalia Holotricin- G~ Lee et al. 1996
Allomyrina dichotoma Defensin G’ Miyanoshita et al. 1996
Oryctes rhinoceros Defensin G* Ishibashi et al. 1999
Anomala cuprea Defensin A B G" G~ Yamauchi 2001
Acalolepta luxuriosa Defensin 1 G" G~ Ueda et al. 2005
Copris iripartitus Coprisin G" G~ fungi Jaesam et al. 2009
Isoptera Pseudacanthotermes spiniger Termicin fungi Da et al. 2003
Hymenoptera Apis mellifera Royalisin G* Fujiwara et al. 1990
Bombus pascuorum Defensin G" G~ fungi Rees et al. 1997
Formica rufa Defensin G* Taguchi et al. 1998
Nasonia vitripennis Navidefensin22 G* Gao & Zhu 2010
Hemiptera Pyrrhocorts apterus Defensin G" G~ Cociancich et al. 1994
Rhodnius prolixus DefensinA B C G* Vieira et al. 2014
1.3 ( Pyrrhocoricin ~ Metalnikowins.
)
( 15-20 ) (
o 20 ) o
15 -39
(Li et al o
2014) . 4
( 3): 5 12 ( 4)
Lebocins; Drosocin Attacins
Metchnikowin; Gloverins;
Apidaecins. Abaecins  Formaecins Attacins. Sarcotoxin II  Diptericin
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Coleoptericiny Holotricin 2
Holotricin 3+ Tenecin 3 Acaloleptin

Hymenoptaecins; o

3

Table 3 Prolinerich antimicrobial peptides

Hemiptericin &

Insect species Common name Peptide name Activity References
Lepidoptera Bombyx mort Lebocins 1 2 G~ Hara & Yamakawa 1995
Samiacynthia Lebocin N/A Bao et al. 2005
Pseudoplusia includens Lebocin N/A Lavine et al. 2005
Trichoplusia nit Lebocin N/A Tamezguerra et al. 2008
Manduca sexta L. Lebocin-Ba G~ G' fungi Rayaprolu et al. 2010
Diptera Drosophila melanogaster Drosocin E. coli Bulet et al. 1993
Metchnikowin G* fungi Levashina et al. 1995
Hymenoptera Apis mellifera Abaecin G~ Casteelset al. 1990
Apidaecin [a b 1I G- Neil & Andrew 1993
Bombus pascuorum Apidae?in ¢ Rees et al. 1997
Abaecin G" G~
Myrmecia gulosa Formaecin E. coli Mackintosh et al. 1998
Pteromalus puparum Abaecin - like G G* Shen et al. 2010
Hemiptera Palomena prasina Metalnikowin I IIA G~ Chernysh et al. 2015
Oncopelius fasciatus Pyrrhocoricin G~ G Kragol et al. 2002

4

Table 4 Glycinerich antimicrobial peptides

Insect species Common name Peptide name Activity References
Lepidoptera Hyalophora cecropia Attacins G~ Hultmark et al. 1983
Hyalophora moths gloverins G~ Hultmarket al. 1983
Diptera Drosophila melanogaster Attacins G~ Bakula 1970
Sarcophaga peregrina Sarcotoxin 11 G~ G Ando et al. 1987
Phormia terranovae Diptericin G~ Dimarcq et al. 1990
Coleoptera Holotrichia diomphalia Bates Holotricin 2 G~ Lee et al. 1994
Zophobas atratus Coleoptericin G- G Bulet et al. 1995
Holotrichia diomphalia Bates Holotricin3 fungi Lee et al. 1995
Tenebrio molitor Tenecin 3 G~ G' fungi Lee et al. 1996
Acalolepta luxuriosa Acaloleptin G~ Imamura et al. 1999
Hymenoptera Honeybee Hymenoptaecins G~ Casteels et al. 1994
Hemiptera Pyrrhocorts apterus Hemiptericin G~ Cociancich et al. 1994
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