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Figure 1. Phylogenetic tree of A. orientalis and relatives and its in vitro features of culture. A: Phylogenetic tree
of A. orientalis and its homologies. Bar: Nucleotide divergence; Number at notes present bootstrap percentages,
Those in parentheses are GenBank accession No.. B: Growth of A. orientalis with 4 carbon sourcesin medium. C: pH
curves of A. orientalis growing in medium with 4 carbon sources. Values represent mean+SEM.
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Figure 2. A. orientalis was commensal bacteria of Drosophila. A: The mount of internal bacterial loaded of A.
orientalis in various growth stages of the gut of Drosophila. B: The mount of internal bacterial loaded of A.
orientalisin various growth stages of the culture medium of Drosophila. C: The mount of internal bacterial loaded
of the progenies of Drosophila adults mono-associated with A. orientalis. Values represent mean+SEM.
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Figure 3. The A. orientalis promoted the growth and development of Drosophila. A: The timing of pupa
formation of CR, GF or A. orientalis in the different concentrations of yeast. B: The timing of the emergence of
adult of CR, GF or A. orientalis in the different concentrations of yeast. ns. P>0.05, *: P<0.05, **: P<0.01,
**%: P<0.001; Values represent mean + SEM.
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Figure 4. The A. orientalis improved the growth ratio of larval, but it had little effects on weight. A—B: The weight of
male and female Drosophila on different concentrations of medium. C-D: Larval surface of CR or GF, or A. orientalis
associated larvae over time when grown on rich (1.0% yeast) or poor diet (0.5% yeast). Linear regression curves are
included. CR/Poor Diet, Y=693900X-219500; GF/Poor Diet, Y=410400X-349700; A. orientali¥Poor Diet,
Y=740600X—260100; CR/Rich Diet, Y=855100X-182500; GF/Rich Diet, Y=516000X-156100; A. orientalis/Rich Diet,
Y=806500X—627300. Values represent meantSEM (ns: P>0.05; *: P<0.05).
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Figure5. A. orientalis promoted the proliferation of Drosophila intestinal cells. A—C: The representative imaging
of mitotic cellsin guts of CR, GF and A. orientalis flies (Red as PH3 marker, Blue as DAPI marker, Bar=50 um). D:
The quantification of mitosisin gut region of CR, GF and A. orientalis flies. The anterior gut, midgut and posterior
are parts of gut regions, n=10. Values represent mean+SEM. Ns: P>0.05, *: P<0.05, ***: P<0.001.
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Figure6. TheA. orientalis promoted the secretion of Drosophila hormone and was required to regulate the insulin
signal pathway. A: PTTH mRNA levels for CR, GF and A. orientalis-associated Drosophila. B: InR mRNA levels
for CR, GF and A. orientalis-associated Drosophila. VValues represent mean+SEM. **: P<0.01; ***: P<0.001.
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| solation of Acetobacter orientalis and their promotion of the
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Abstract: [Objective] This study was aimed to isolate and identify Acetobacter strains from Drosophila
melanogaster, and to study their roles in promoting the growth of hosts. [M ethods] Selective culture method was
used to isolate Acetobacter; Gram-staining and 16S rRNA gene blast was used to identify strains. Intestinal
colonization test was used to verify the commensalism. Developmental time and growth rate were used to evaluate
the effect of the bacterial isolates on hosts’ development. Immunofluorescence staining was used to check the
mitosis in gut. RT-PCR was used to assess the molecular biomarker of development and devel opment-associated
cellular signaling. [Results] The strain was identified as Acetobacter orientalis and it colonized the gut of
Drosophila and fly medium, and significantly promoted the growth of the host. Furthermore, Acetobacter orientalis
enhanced the number of mitotic cells in gut, and promoted the secretion of growth hormone of hosts by regulating
the insulin signal pathway. [Conclusion] Acetobacter orientalis was one of commensal bacteria of Drosophila, and
maintained the structure of intestine and promote the growth of hosts.
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