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Abstract [Objectives] To analyze the diversity, origin and differences in the cultured bacterial community present in the
honey stomach of Apis cerana and Apis mellifera. [Methods] Bacteria were isolated and cultivated to obtain pure isolates in
the honey stomach of A.cerana and A. mellifera. The isolates were compared and a phylogeny constructed analysis based on
16S rDNA sequences amplification and sequencing. [Results]  Bacillus amyloliquefaciens was the dominant bacteria
comprising 69.81% to 95.97% of the total found in each bee species respectively, significantly higher than other bacteria,
which comprised just 4.03% to 30.19%. P-values for these differences were 0.007 to 0.009, respectively. A total of 275
bacterial isolates were selected and identified from different phenotypes. All bacterial 16S rRNA sequences from the different

samples showed nine haplotypes and >99% similarity to the phylotype in GenBank. 16 isolates were submitted to GenBank

and obtained accession numbers from kf710012 to kf710033. The honey stomach of 4. cerana contained five bacterial species
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from two genera, in comparison, the honey stomach of A. mellifera contained seven species from five genera and nectar

contained two species from two genera. Phylogenetic analysis indicated that clusters  and were the same species as the

previously described EF565944 EF565939 and EF565936. Cluster  (Lactobacillus) was not found in this study. Clusters

s and were also not found in the reference strains. This is the first time that bacteria in the honey stomach of 4.
cerana and A. mellifera have been described and submitted to GenBank. [Conclusion] Except for the common dominant
bacteria B. amyloliquefaciens  bacterial diversity in the honey stomach is obviously different between A. cerana and A.
mellifera. Comparison with previous, overseas studies of the honey stomach bacterial community suggests that there are
geographic differences in bacterial community composition. B. amyloliquefaciens can be used as a food additive that enhances
disease resistance in honeybees.
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Fig.1 Bacterial isolates number (CFU/mL) in honey stomach and nectar
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Table 1

z1
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Bacterial phylotypes from the honey stomach of Apis cerana and Apis mellifera and nectar

S | Isolates @ Accession Most closely related type strain and
ampies solates numbers ° accession numbers © Sequer}cg ler.lgths
and similarity ¢
ACHSOL271 KF710017  B. amyloliquefaciens strain LZBA-Y1-3 (JX997921) 1236 (100%)
ACHSOL96  KF710022 B. subtilis strain BAB-448 (KF535118) 1 308 (100%)
ACHSOLS5 KF710019 B. megaterium strain BJ51 (KC857474 ) 1317 (100%)
Honey stomach .
of A. cerana ACHSBL24  KF710014 S. epidermidis strain 258 (P37A) (KF254632) 1295 (100%)
ACHSBL19  KF710012 S. warneri strain y357 (KF306379) 1295 (100%)
ACHSBL41  KF710015  B. amyloliquefaciens strain LZBA-Y1-3 (JX997921) 1279 (99%)
N NLP242 KF710032 Sphingomonas sp. ARS171-11 (JX827622) 1 240 (99%)
ectar
NLP245 KF710033  B. amyloliquefaciens strain LZBA-Y1-3 (JX997921) 1310 (99%)
AMHSOL108 KF710026 B. subtilis strain BAB-448 (KF535118) 1 308 (100%)
AMHSOL259 KF710027 P. gessardii strain KMBMal (KF481916) 1213 (100%)
AMHSOL273 KF710030 B. vesicularis strain HX-JO1 (KF501480) 1 147 (100%)
AMHSOL275 KF710031  B. amyloliquefaciens strain LZBA-Y1-3 (JX997921) 1307 (100%)
Honey stomach
of A. mellifera AMHSOL272 KF710029 Acinetobacter sp. 7-14 (KC170355) 1 234(100%)
AMHSBL243 KF710023 Sphingomonas sp. ARS171-11 (JX827622) 1 242 (99%)
AMHSBL263 KF710025 Pseudomonas sp. 9DLP (KC884675) 1 234 (99%)
AMHSBL248 KF710024  B. amyloliquefaciens strain LZBA-Y1-3 (JX997921) 1309 (99%)
a 16S rDNA b GenBank ° NCBI

d

2 The 16S rDNA gene sequence identities were generated from isolates;

® Isolates correspond to GenBank accession

numbers; © Similarity strains. Taxonomic affiliation was established by comparing the sequence in the NCBI; ¢ The
similarity to the closest type strain sequence is shown as a percentage within parentheses.
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8 2
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7 1
34
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5% 7
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Fig. 2 Phylogenetic analysis of bacteria in honey stomach of Apis cerana, Apis mellifera and nectar
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