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Latent specialized metabolite producers from bee symbionts in Thailand

Chompoonik Kanchanabanca
(Department of Microbiology, Faculty of Science, Chulalongkorn University)

Discovering novel natural bioactive compounds has been challenging scientists for almost a
century. However, there has been the decline in the antibiotic research as the classical screening
methods lead to the frequent rediscovery of the already excising compounds. Many strategies
have been employed to reinforced the microbial metabolite research including the identification
of the hidden activity of microbial biosynthetic machinery and the search of alternative
ecological habitats than soil. Streptomyces screening from rare niche, i.e. symbionts of insects,
could potentially lead to the discovery of novel bioactive compounds. Bees are highly diverse
social insects and considered to play a vital role in pollination of plants in Thailand. There have
been a number of actinomycetes isolated from brood cells, hive material and adult bees in the
genera Apis, Trigona and Tetragonisca with the ability to produce antimicrobial against bee
pathogens'*?. However, the studies of their ability to produce bioactive compounds beneficial

to human are few.

Forty actinomycetes isolates were obtained from eastern honey bees (Apis cerana) and stingless
bees (Tetragonela laeviceps). Different colony morphologies and antimicrobial activities were
observed on various agar media. Most isolates exhibited antimicrobial activity against at least
one tested species, Bacillus subtilis, Staphylococcus aureus, Escherichia coli and Candida
albicans. On the basis of morphology, antimicrobial activity and molecular analysis of 16S
rRNA genes, all isolates belong to genus Streptomyces, and nine different isolates could be
divided into five groups according to their closely related type strains, Streptomyces
andamanensis KC-112, Streptomyces fumigatiscleroticus NBRC 12999, Streptomyces deserti
C63, Streptomyces tanashiensis LMG 20274 and Streptomyces hydrogenans NBRC 13475.

Strain I-EHB-18 (S. andamanensis KC-1124), 99.86%) isolated from A. cerana showed broad
antimicrobial activity against all tested species. Additionally, the effect of the crude metabolite
on preadipocytes cell line 3T3-L1 differentiation was examined. The result showed that crude
extracted from I-EHB-18 could inhibit adipocyte differentiation of 3T3-L1 cells at the early

stage of differentiation with no acute cytotoxicity”. Detailed study revealed that this crude
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extract suppressed expression of peroxisome proliferator-activated receptor gamma (PPARY), a
master regulator of adipocyte differentiation. This is the first report of bioactive compound
possessing anti-adipocyte differentiation activity produced by Strepfomyces isolated from
Eastern honey bees. Furthermore, whole genome sequencing of [-EHB-18 revealed the genome
size of 8.8 Mb. Draft genome analysis using antiSMASH illustrated the strain abilities to
produce various secondary metabolites including polyketides and non-ribosomal peptides.
Hence, The Streptomyces spp. isolated from bees could produce various potential bioactive

compounds, leaving room for exploration in the future.
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