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Introduction Materials and method

Vibrio harveyi was found to be the dominant species that cause serious
infection and mortality of marine fishes in southern China. Antibiotics
are widely used to prevent or treat bacterial diseases in aquaculture.
The intense and increasing use of antibiotics has caused a large amount
of antibiotic residues in the environment, leading to the selection of
antimicrobial-resistant bacteria (AMRB) and promote the evolution of
antibiotic resistance mechanisms. Virulence and antibiotic-resistant
genes are key to the fundamental cause of pathogenicity and drug
resistance in V. harveyi. The unreasonable use of antibiotics, high
nutritional load by overfeeding, pollution by biocides and heavy metals,
and high temperature by global warming can not only promote the
expression of virulence and antibiotic resistance genes, but also enhance
horizontal gene transfer (HGT) of virulence and antibiotic resistance
genes, thus to regulating bacterial resistance and pathogenicity. In this
study, we have isolated and identified potential V. harveyi pathogens
from diseased marine fish in the breeding area of South China, and
analyzed their virulence and drug resistance pattern with the objective
to compare the virulence and antibiotic resistance among different cities
and estimate the potential factors that drive the virulence and antibiotic
resistance changes of V. harveyi in the South China Sea.
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» Diseased marine fishes ' > Isolate and identified
from Guangdong, protential pathogens.
Hainan, and Fujian.

» PCR amplication of :

typical V. harveyi virulence genes;
atypical V. harveyi virulence genes;
antibiotic resistance genes (ARGs);
mobile genetic elements (MGEs).

> Antibiotic resistane
analysis by K-B
method.

5 %% 4% TABLE 3 Distribution of ARGs and MGEs in V. harveyi isolates
bﬂz@;ﬁz:}:’ﬁiﬁfﬁ 258850 ARGs % (n) ARGs % (n)
s “%,"’W@@iﬂfn x’(’:‘;«i’:ﬁ blaTEM 5.61 (6) sul 3 0(0)
; O’Jj?%bﬁf»%{%df@e N : *@i\%& blaSHV 8.41 (9) qnrSm 4.67 (5) °
c;fn;;%of *{j;% ermC 0.93 (1) anrAm 0(0) CO nc | us | Ons
o E%%‘Zé%; p 9 lg,\‘;‘; ermB 2.8 (3) qgnrBm 9.35 (10)
R ; e aac(6')-1b 14.02 (15) qepA 0(0)
s o i 3«; xw" tetO 0(0) 0gxA 4.67 (5)
. toxRy-reiB A tet$ 0(0) 0qxB 2.8 (3)
B, D a Q:; tetW 20.56 (22) ARG (n)’ 0.93 +0.09 Our resu | {s s h owe d { h at t h e QS
AN r A ;?Z, tetQ 0(0) ARG (n)/HN  1.11+0.15 ) ) .
WD ARen b > 2,52 and 53 V. harveyi strains system, hemolysin, and extracellular
I 0008 SN, ey, tetX 0 (0) P (GDvs. 0075 . .. . -
i were isolated from Fujian, bacterial proteases were relatively
e . sul 1 1.87 (2) int 14.95 (16) : : "
H R sul 2 12.15 (13) intl1 24.3 (26) Hainan and Guangd()ng, COnserVEd V|rU|enCe faCtOrS In V.
FIG 1 The phylogenetic tree of  vreeenmeeretanibioticresitance genes respectively, and identified harveyi. Atypical virulence genes
toxR,,-rctB concatenated sequences — them by multilocus sequence were present in \/ harveyi that
:

with representative microbes
aligned by using ClustalW.
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“Average number of atypical virulence genes in each strain.

bAverage number of typical virulence genes in each strain.

analysis of 16S rRNA-toxR,,-rctB.
» Nine typical virulence genes

Guangdong (1.70x0.10).

promoted bacterial virulence and
broadened their host range. Higher

highlights the necessity for more

TABLE 1 Distribution of virulence factor genes 22°N [ y A .

. 25 were representec at a higher temperatures and longer use of
T TR ——— 20°N| average in Hainan (7.390.24) .p. . . 5

cimts o ' than in Guangdong (6.91+0.28). antibiotics might have led to more
- erEm— T SReE 10E 12E 14E 16E USE > Five atypical virulence genes enhanced drug resistance and
= ST = o were detected in some isolates. bacterial virulence in Hainan than in
. pston o zsosoz  SE | D In particular, flaC and vvh Guangdong. These results will help
ey | 13, (>60% ). Their average number | | evaluate isolate pathogenicity and
TR F was significantly higher in guide the effective use of antibiotics
e E‘; Hainan (2.3010.20) than in in marine fish farming. It also

» Both the average number of

TABLE 2 Resistance to antibiotics by V. harveyi isolates 0.00 ) ) ) i dEtaiIed inVEStigationS fOr imprOVing
Antibiotics % (n) Antibiotics % (n) Guangdong Hainan a n t I b I O t I C r e S I S t a n C e a n d t t . d b | .
Vancomycin 97.22 (104 Trimethoprim- 16.47 (17 ) P : 1 C O n S u m e r ro e C I O n a n u I C

o sulfamethoxazole 7 FIG 2 The ave rage Sed Surface anthIOtIC rESIStance genes Were p p

o ot 290 temperature (SST) (A) and costof | higher in Hainan (5.2540.27 | | health safety. However, further
oty 44160 Gl 4458 fi:hery meo:itcine per sq(tig)redmgter and 1.11+0.15, respectively) research should focus on: (1) the
obremin 497547 Flrfrie . of aquaculture area uring : : :

Sjrr;tzaor::;cone 31-.878E34; TAREni/HN 521%:22? Sampllng perIOd |n Guanngng and than In Guangdong (3'8.7_0'21 Influen.ce. O:f Warmlng temp.erature
Rifampicin 30.8 (33) TAR (n)/GD 3.87+0.21 Hainan. and O75i010, respeCUVEIy). and anthIOtIC pOIIUtantS On VIrU|enCG
Tetracycline 15.12 (16) P 1ag (GD vs. HN) 0.0001 . . . .

Ty T and antibiotic resistance; (2) the

“Average number of antibiotic-resistant isolates.

correlation between virulence and
antibiotic resistance.



