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[ Abstract] Objective To investigate the virulence, drug resistance genes, and whole genome information of

Aeromonas dhakensis from shrimp and preliminarily evaluate the pathogenicity of Aeromonas dhakensis. Methods

Molecular identification and MLST typing of shrimp isolates were performed. The pathogenicity of this strain was examined
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by B-hemolysis, extracellular protease, liquid toxicity test, cytotoxicity, and mouse tests, and virulence gene detection.
The characteristics of drug resistance were analyzed by a drug sensitivity test and drug resistance gene detection. Eggnog
and Prophage Hunter tools were used to analyze the whole genome sequence. Results The 18FX22 strain was identified as
Aeromonas dhakensis. The pathogenicity of this strain was characterized by B-hemolysis and extracellular protease activity.
It was pathogenic to Caenorhabditis elegans, mouse fibroblasts, and mice. The strain was resistant to amoxicillin/clavulanic
acid, cefazolin, and polymyxin, which carried 10 virulence genes and 12 drug resistance genes. Whole genome sequencing
showed that the whole genome size of 18FX22 was 4 811 079 bp and GC content was 61.33%. COG annotation indicated
that 18FX22 had 3850 genes with 20 classes of functions. Prophage prediction revealed that the 18FX22 genome contained

two prophage sequences. Cluster analysis of Aeromonas dhakensis worldwide showed that this strain was more closely related

to GCA016729585. Conclusions

Aeromonas dhakensis was isolated from commercial shrimp and found to be highly toxic,

indicating that the control of seafood food safety should be strengthened. This study provides a reference to prevent and

control Aeromonas dhakensis infection.
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Figure 1 Growth of Aeromonas dhakensis in selective medium
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Table 2 Prophage detection of Aeromonas dhakensis 18FX22
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2 12 668 8 38.57% 49 935-62 602
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Figure 2 Phylogenetic tree of strain 18FX22

A.veronii

A.fluvialis
A.allosaccharophila

A jandaei
A.cavernicola
A.sobria

A.hydrophila

A.enteropelogenes

A.dhakensis

A.bestiarum

A.piscicola

A.popofiii

A.salmonicida

A.lusitana
A.molluscorum
A.rivali
A.encheleia

A.tecta

A.eucrenophila
A.bivalvium

A.media

A.caviae

A.taiwanensis

A.sanarellii

A.simiae
A.diversa

A.schubertii

A.sharmana



30

HE R E 2R 2R 2023 4E 3 A4S 33 %45 38 Chin J Comp Med, March 2023, Vol. 33,No. 3

COGIfiesr2
COG functional classification
Cytoskeleton | 0.0%
Nuclear structure | 0.0%
Extracellular structures | 0.0%
Defense mechanisms — jmmm 1.5%
Intracellular trafficking, secretion, and vesicular transport s 1.4%
Signal transduction mechanisms 52%
Function unknown 19.8%
General function prediction only | 0.0%
Secondary metabolites biosynthesis, transport and catabolism s 1.5%
Inorganic ion transport and metabolism 6.6%
Posttranslational modification, protein turnover, chaperones 3.1%
Cell motility ———3.7%
Cell wall/membrane/envelope biogenesis 6.7%
Replication, recombination and repair 4.3%
Transcription 8.1%
Translation, ribosomal structure and biogenesis |——— 5 4%
Lipid transport and metabolism s 3.3%
Coenzyme transport and metabolism 4.4%
Carbohydrate transport and metabolism 4.1%
Nucleotide transport and metabolism  |—3.3%
Amino acid transport and metabolism 9.1%
Cell cycle control, cell division, chromosome partitioning 1.4%
Energy production and conversion 72%
Chromatin structure and dynamics | 0.1%
RNA processing and modification | 0.0% ) . ) . "
0.0% 5.0% 10.0% 15.0% 20.0% 25.0%

JERE B (/) Number of genes

B 3 BBk I8FX22 [y COG Dyfg sk
Figure 3 COG functional classification of strain 18FX22
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Figure 4 Cluster analysis of 55 strains of Aeromonas dhakensis
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Figure 5 Virulence gene analysis of 55 Aeromonas dhakensis strains worldwide
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Note. A, 5% sheep blood plate. B, A plate containing 0. 2% skim milk powder.

Figure 6 Growth of Aeromonas dhakensis in different plates
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Note. A, Liquid toxicity assay of C. elegans. B, Cytotoxicity assay. Compared with positive control group, “** P<0.001.

Figure 7 The lethal effect of Aeromonas dhakensis on Caenorhabditis elegans and mouse fibroblast C,C,
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F4 BRI Y BRI 4
Table 4 Results of drug sensitivity test for Aeromonas dhakensis
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Figure 8 Analysis of drug resistance genes between strain 18FX22 and Global Aeromonas dhakensis
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