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Tetracycline-resistant Bacteria and Tetracycline-resistant Genes from Fish,
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Abstract: Aquatic products (fish, shrimps, and clams) from markets in Guangzhou (Guangdong Province) were tested to determine the
presence and distribution of tetracycline (Tet)-resistant (Tet) genes and bacterial species. The plate-spread method was employed to isolate
Tet-resistant bacterial species, allowing detection of 10 CFU to 10° CFU/g Tet' bacteria, with the highest number of Tet™-bacteria counts (10°
CFU/g) detected in fish intestines. Conventional polymerase chain reaction (PCR) was conducted on total DNA extracted from product tissues
(muscles or intestines) to detect the presence of selected Tet" genes. Results indicated that all host-related samples (tissue and tank water)
expressed three to seven Tet genes. Among nine Tet" genes in this study, tet(E) was found at the highest frequency (6.3%), followed by tet(S)
(5.1%), tet(M) (3.1%), tet(C) (1.7%), and tet(G) (0.9%). Southern hybridization showed that tet(E) genes were integrated into the plasmid of
Tet-resistant bacteria species Aeromonas spp. and Escherichia coli. Additionally, the Tet-resistant plasmids exhibited good stability, even in the
absence of Tet-selective pressure. These results indicated that Tet-resistance was common and serious among bacteria isolated from fish, shrimp,
and clams collected from markets in Guangzhou.
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Table 1 Tet" genes and 16S rRNA-specific primers used in the present study
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tet(B) 50 723 9]
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tet(K) 50 981 [10]
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tet(L)FP TTGGATCGATAGTAGCC
tet(L) 50 908 [10]
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Fig.1 Prevalence of Tet" bacteria in aquatic products
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Table 2 PCR detection of Tet" genes in total DNA extracted from host-related samples

AR
& F ELS
1 2 1 2 1 2
™wW M ™wW M W M ™™wW M ™wW M
tet(B) + +
tet(C) + + + + + + + +
tet(D) + +
VIR E tet(E) + + + + + + + + + + +
I tet(G) + + + + + + + + + + +
tet(K) + + + + +
tet(L) +
tet(M) + + + + + + +
tet(S) + + + + +
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tet(E)ZE A B KA Aeromonas spp., Escherichia coli
A1 Lactococcus sp.; 1M 45 47 tet(S) & K 1 1 ¥k A
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Lactococcus Lactis.
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Table 3 Tet"genes and bacterial species identified from selected host-related samples

i REEY 16STRNA %3¢
tet(E) Aeromonas spp., Escherichia coli
BARFEK tet(S) Lactococcus raffinolactis, Enterobacter aerogenes
ND Acinetobacter sp., Citrobacter sp., Lactococcus sp., Cronobacter sakazakii
tet(E) Aeromonas spp.
KFFRFAK tet(S) Brochothrix thermosphacta
ND Chryseobacterium sp.
5 tet(S) Lactococcus lactis
ND Citrobacter sp.
tet(E) /(S) Lactococcus sp.
o3k tet(E) Aeromonas hydophila, Aeromonas media
ND Weissella paramesenteroides

7E: ND, AAemz|wii&atsh LE.,
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RIE T A 2R DU PR R it 24 2L [l tet(S) Aitet(E), XK
AR B R R R A T 24 25 DR (R385 7 T
24 JURLFREUAE Southern 7k 25 45 R AT

e AHIE 5T i 25255 (R tet(B) A7 7R AL B kL
Bk D, X HE tet(E) kA I M T BE

Aeromonas spp., Escherichia coli 47 BRI [H]H)
PATCVOIR UL E.coli 4T PUIR R FME(E TN 253

tet(E)[1] Lactococcus lactis 1 A FH 14X & . F1 F tet(E)
FEIK) DNA #RE1ET Southern 2432 &3 Aeromonas
spp.f Escherichia coli 455 1IN 2 3L (K] tet(E) /7L T
W5 JFURE FL KA Southern 2438 SB0 45 NI 2 Fior.

a Mo 12 3 4 QKM 12 3.4
B
Plasmid
Chr.
7.5 kb—>
-
Plasmid |
—— !
-
JFURIDNA tet(E)3E[FISouthern 448

2 T2 BEPR BRI K FIFE LAY Southern Z3Z (Bl
Fig.2 Electrophoresis of resistant bacterial plasmids and
corresponding Southern blot results

7E: 1, E.coli FAMEATEE; 2, Aeromonas spp.; 3, Lactococcus
lactis; 4, Escherichia coli; Maker: D15000; Chr, % &R H.
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EIN tet(E)FFEAE Tk . Rhodes 20 7T & Bl U
& it 25 %5 K 5K B /£ Aeromonas  spp. Al
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