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The Role of Antimicrobial Peptides in Honey bee Immune Defense
Mechanism

Cansu Ozge TOZKAR

Ytiziincii Yil University, Faculty of Agriculture, Department of Agricultural Biotechnology, Van, Turkey
Corresponding author: tozkar@gmail.com

Abstract: Insects use behavioral, physiological, physical and immune defense mechanisms to get rid of the
pathogens. Antimicrobial peptides (AMPs) synthesis in response to pathogens is an important stage. Four
antimicrobial peptides; abaecin, apidaecin, defensin and hymenoptaecin are synthesized against a wide-spectrum
of microorganisms. Antimicrobial peptides are one of the evolutionary ancient protector mechanisms of
invertebrates. Apidaecin is the most conspicuous component against invading pathogens with strong
antimicrobial activity to gram-negative bacteria by inhibiting enzymatic activities necessary for parasite
replication. Abaecin is another main antimicrobial peptide which is active against gram-negative and gram-
positive bacteria. Hymenoptaecin prevents fungi, gram-negative and gram-positive bacteria and acts
complementary to apidaecin by constraining the development of certain gram-negative bacteria that has
apidaecin resistance. The defensin peptide is slightly produced and has a significant function in the later stages of
infections specifically targeting and lysing gram-positive bacteria directly. Eater is an EGF-like repeat
transmembrane receptor described in the honey bee genome for its role in phagocytosis of broad range of
bacterial pathogens. Honey bee vitellogenin (Vg) is a protein that regulates immune functions and lifespan of
honey bees and has a function in reproduction. Division of labour, foraging specialization and combating with
oxidative stress has been related to Vg. The role of genetic diversity in decreasing the pathology and failure of the
colonies against the diseases in honey bees were suggested in many studies. As a parameter for immune strength,
determination of the increase in the production of antimicrobial peptides for honey bee subspecies is an indication
for active humoral immune system. Thus determination of the immune responses (e.g. in terms of the expression
of the antimicrobial peptide genes) across diverse honey bee genotypes may provide preliminary data and useful
genetic information in this research field for future preservation and breeding studies of certain subspecies.

Keywords: Antimicrobial peptides, Immune responses of honey bees, Pathogens, Honey bee subspecies, Genetic
diversity

Antimikrobiyal Peptitlerin Balarilarimin Bagisiklik Savunma
Mekanizmasindaki Rolii

Ozet: Bicekler patojenlerden kurtulmak icin davramsgsal, fizyolojik, fiziksel ve bagisiklikla alakali savunma
mekanizmalart kullamirlar. Patojenlere karsi antimikrobiyal peptitlerin sentezlenmesi onemli bir asamadir.
Abaecin, apidaecin, defensin and hymenoptaecin, genis spektrumda mikroorganizmalara kars1 sentezlenen dért
antimikrobiyal peptittir. Antimikrobiyal peptitler omurgasizlarin ¢ok eski zamanlardan kalma evrimsel korunma
mekanizmalarmdan biridir. Apidaecin, gram-negatif bakterilerin ¢ogalmalarn i¢in gerekli enzimatik aktiviteleri
engelleyerek giiglii bir antimikrobiyal aktiviteyle istilac1 patojenlere kars: en ¢ok dikkat ¢eken bilesendir. Abaecin,
gram-negatif ve gram-pozitif bakterilere kars: aktif olan bir baska temel antimikrobiyal peptittir. Hymenoptaecin,
mantar, gram-negatif ve gram-pozitif bakterileri énleyen ve apidaecin direnci olan gram-negatif bakterilerin
gelisimini smirlandirarak, Apidaecini tamamlayic1 bir sekilde davramir. Defensin peptidi az oranda firetilir ve
dzellikle gram-pozitif bakterileri hedef alarak ve parcalayarak enfeksiyonlarin sonraki asamalarinda énemli bir
isleve sahiptir. Eater ise genis yelpazede bulunan bakteriyel patojenlerin fagositozundaki rolii ile balarisi
genomunda tammlanmis bir transmembran reseptoridiir. Balanlarnnda vitellogenin (Vg), bagisiklik
fonksiyonlarimi ve balanlarimin émriinii diizenleyen ve iiremede gérev alan bir proteindir. Is bélimii, yiyecek
aramada &zellesme ve oksidatif stresle miicadele etme vitellogenin proteini ile ilgilidir. Patoloji ve hastaliklara
kars: kolonilerin y1kamindaki azahista genetik cesitliligin rolii pek ¢cok calismada dnerilmistir. Bagisiklik kuvvetinin
bir parametresi olarak, antimikrobiyal peptit sentezindeki artisin balans:i tiirleri i¢in belirlenmesi aktif bir
bagisikhik sisteminin gostergesidir. Bu yiizden, antimikrobiyal peptit genlerinin ifadesi ile ilgili olarak cesitli
balaris1 genotiplerinin bagisiklik tepkilerinin belirlenmesi, gelecekte belli tiirleri yetigtirme ve koruma ¢alismalar
icin, baslangi¢ niteliginde veri ve bu arastirma alaninda yararh genetik bilgi saglayabilir.



(b.1) BELGE NO : 3

6™ International Mugla Beekeeping and Pine Honey Congress 15-19 October 2018 | Mugla - Turkey

Anahtar Kelimeler: Antimikrobiyal peptitler, Balarilarinin bagisiklik tepkileri, Patojenler, Balarsi tiirleri, Genetik
cesitlilik



