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harmful fungi to Drosophila melanogaster. The intestinal symbiotic bacteria of Drosophila are one of the
current research hotspots, and the study on the interaction between symbiotic bacteria and harmful fungi
has attracted widespread attention. [Objective] To assess the competitive interaction between Drosophila
symbionts and pathogenic fungi, consequently mitigating the toxicity of fungi to their hosts. [Methods]
Fungi were isolated from fly food using PDA medium. The interaction between Drosophila symbionts and
pathogenic fungi was examined by means of colony diameter, the number of spores and mycelium
branches. The pathogenicity of fungi was examined using Drosophila infection. The germ-free and
gnotobiotic flies were established to verify the protection of Drosophila symbionts against fungi. The
2-choice egg-laying apparatus was employed to assay the oviposition selection of D. melanogaster female
adults. [Results] A fungus was identified as Phomopsis FY that was detrimental to the survival and
development of Drosophila upon infection. Acetobacter orientalis hindered the growth of Phomopsis FY
in vitro, and decreased the mortality rate of Phomopsis FY-infected flies in vivo, consequently mitigating
the toxicity of Phomopsis FY to the hosts. Additionally, the presence of A. orientalis overrode the
avoidance of oviposition on Phomopsis FY-associated substrates. [Conclusion] Phomopsis FY was
identified as a conditionally potential Drosophila pathogen. Commensal A. orientalis mitigated the
susceptibility of Drosophila to pathogenic fungi, providing insight into the natural interplay between
commensal and pathogenic microbial communities that contribute to animal health and pathogenesis.

Keywords: Drosophila melanogaster, conditionally pathogenic fungi, Phomopsis, Acetobacter orientalis,
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Phomopsis FY (MT649479)
‘Phomopsis sp. (AB107890)
-Phomopsis rhois (MH050404)

0.10

homopsis sp. (MN871866)
Phomopsis sp. ZLVG 333 (HE774491)

Diaporthe sp. (KU375736)
Phomopsis velata (MN871523)

Cytosporella juncicola (NR166348)

1 #UEREFY BESS5HEXERMNARGFELH

Chaetomella raphigera (MH870019)

Figure 1 Phomopsis FY morphology and phylogenetic tree of its relatives
T A $ZESE FY 1€ PDA Bk BIEFR 72 h JGIRRIES; B: WLZIRRMERT; C: HIZEME FY SHXERMWRG#HL

W o BRRORIPANZES IO AR s 55 928 GenBank X5 535

Note: A: Image showing fungal development of Phomopsis FY on the PDA medium; B: Mycelia, conidiophores, and conidia of Phomopsis
FY; C: Phylogenetic tree of Phomopsis FY and its relatives (neighbor-joining method). Scale bar indicates nucleotide divergence. GenBank

accession numbers are in parentheses
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Figure 2 The survival and developmental timing of Drosophila challenged with Phomopsis FY

e A RN IRUZE SR FY I7AIE s B RUA TS S FY K. B o FORFEARKCR; Bl P Ehr iR ;

w6, P<0.01; ***; P<0.001 (FEA ¢ K56)

Note: A: The survival of adults fed with Phomopsis FY molds in food; B: The timing of pupa formation of the flies associated with
Phomopsis FY n is the number of each sample; **: P<0.01; ***: P<0.001 (one-sample #-test)
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Figure 3 Commensals alleviate the toxicity of Phomopsis FY to hosts
T A ARIREER FY SRR s B: fUZEm%E FY SRR WL B AR )5 T RAT 0 TR 5 0 SR heg JC A LA B 3P0 A J I 1] )
s C. D: Ay BERRAT BN T MEPE(C)FMEE(D) RGN ZE S8 FY RRAAEAR . B n FORPEARE s ns: LR FERES

*: P<0.05; **: P<0.01; ***; P<0.001 (FLFEA ¢ Ki50)

Note: A: Effects of different concentrations of FY on the time of pupae emergence in Drosophila; B: Effects of mixed with Phomopsis FY
and different concentrations of A. orientalis (OAC) on the time of pupae and adult emergence in Drosophila. C and D: A. orientalis increases
survival of females (C) and males (D) infected with Phomopsis FY. n is the number of each sample; ns: No significance; *: P<0.05; **:

P<0.01; ***: P<0.001 (one-sample #-test)
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Figure 4 Inhibitory effects of A. orientalis on the growth of Phomopsis FY

T A-C: FRIFBERAT B HIZE AT FY WA RN D-F: KRBT EXZESAE FY HM2AMTARKNEN; G-1. FY
WiEEAR . WS BEG TR MR J-L: SRR RN, RATERRAF MRS AE FY BEAERNARERE 55T
ZEIL . wkx . P<0.001 (BAREA £ 1656)

Note: A—C: The growth of Phomopsis FY combined with A. orientalis in the medium; D—F: The growth of mycelia and spores was inhibited
by A. orientalis; G—1: The quantification of the colony growth rate, the number of mycelia, and spores of Phomopsis FY combined with 4.

orientalis; J-L: The representative images and quantification of the growth of Phomopsis FY that was inhibited by A. orientalis in the
medium. ***: P<0.001 (one-sample z-test)
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Figure 5 A. orientalis prevented oviposition avoidance towards Phomopsis FY
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FY F2ORiEd . B n FORFEARE; ns: TWEZES; ***: P<0.001 (BFEA £ K500)

Note: A: Quantification of egg-laying avoidance to diet fermented with Phomopsis FY. Egg-laying preference was assayed using a

two-choice chamber, and the oviposition preference was calculated; B: 4. orientalis reduced oviposition avoidance towards Phomopsis FY. n
is the number of each sample; ns: No significance; ***: P<0.001 (one-sample #-test)
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