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Efflux (n = 30) ( Ribosomal protection (n=12) \ [ Enzymatic (n=3) \ Unknown
tet(A), tet(B), tet(C), tet(D), tet(E) tet(M), tet(O), tet(S), tet(W), tet(32) tet(X)t tet(U)+
tet(G), tet(H), tet(J), tet(V), tet(Y) tet(Q), tet(T), tet(36) tet(34)

tet(Z), tet(30), tet(31), tet(33), tet(47) otr(A), tetB(P)§, tet tet(37)t
tet(35)9 tet(44)
tet(39), tet(41) . EFIRFILEE

tet (K), tet(L), tet(38), tet(45) . )7 ) — A{%Eﬁ /

tetA(P), tet(40)
otr(B), otr(C)
tcr3

tet(42) ZEXIHEH
tet(43)
\\ tetAB(46)# _ }

t tet(X) and tet(37) are unrelated but both are NADP-requiring oxidoreductases: tet(34) similar to the xanthine-guanine phosphoribosyl transferase
genes of Vibrio cholera.

¥ tet(U) has been sequenced but does not appear to be related to either efflux or ribosomal protection proteins (http://faculty.washington.edu/
marilynr/).

§ tetB(P) is not found alone and tetA(P) and tetB(P) are counted as one operon.

9 Not related to other tet efflux genes.
#Two genes needed for resistance tetAB(46) (http://facuIty.washington.edu/marilynr/).
Roberts & Schwarz (2016) J. Environ. Qual. 45:576-592 4
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Target copy#/16S rDNA copy#
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3 j] x @%ﬁlﬁ%@*”ﬂ”ﬁ*ﬁ Discrimination profiling: Japan, Taiwan and Finland

o Helsinki| e sul3 o Helsinki
o~ Japan S <+ Japan
+ Taiwan e, L LettIliea, + Taiwan
N e
- - ; "sul2
tetMe_ 3
-1 e N
3 v
S ‘,'|‘ ---------------------- + f T
71 B (85.5% accuracy) YEEEE (75.9% acouracy)
I I I I I I I I I I I
-3 -2 -1 0 1 2 3 -4 -2 0 2
LD1
EE E—’E*;j% 0) IE L%*H Eﬂ ﬁj\*ﬁ' Canonical analysis of principal coordinates by discriminant analysis
(sull, 2, 3B LV tetM)DAE—EIZEK D)
= ‘“SHERER L IEEMEEE WAICEVLWTIHEF A DOEAZETRLL:.
In both “natural assemblage” and “culturable bacteria”, different clustering was found among countries.
x B EFIEIESEGREI L) IZHFEEI. Non—culturable EE DE LV ?
Aquaculture sites in three countries show specific characters in the ARGs profile.
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fJ‘E i 16S rRNA gene metagenomics
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Photobacterium LE. coli BITORBRMBEFIZE BFEERDDDONTFTOY
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(Resistome in read seabream intestine and seawater:
Preliminary study)
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qPCR arrayjx
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Total genes (384) assayed : antibiotic resistance genes (ARGs),
mobile genetic elements (MGEs) and others

Gene confers Total
: gene
resistance to number

Total
gene
number

Total
gene
number

Tetracycline 47 Transposase 10 16S rRNA 1
Sulfonamide 12 Integrase 8 crAssphage 2
Trimethoprim 2 Plasmid Colistin 4
Aminoglycoside 34 incompatibility
_ Bacitracin 2
Macrolide (MSBL) 53 Plasmid 5
replication (i
Multidrug efflux 60 - SHEPEIIEn | -
Insertion :
(Flor,. Chlor, Am) 15 sequence 10 Fosfomycin 2
phenicol Nisin 5
Total MGE 37
Beta lactam 65 ota S
_ Nitroimidazole 1
Fluoroquinolone 1
Quinolone 2 Triclosan 1
Vancomycin 36 Mercury 1

Total ARGs 330 Total others 17
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Five Red seabream raised at Ainan fish farm (Japan, 2018 Nov)

'Sample name | Weight (er) | Length(cm)[Sex  [Note

Red Seabream 1
Red Seabream 2
Red Seabream 3
Red Seabream 4

Red Seabream 5

Average (STD)

1210
1030
1050
940
1050

1056 £111

35 Female Tumor in intestine, eggs
32 Female Tumor in intestine, eggs
34 Male
30 Female eggs
34 Female

33 2

DNA extraction by using IsoFecal kit (Nippon Gene)
with some modification (CCHAEE !)

Analysis in Resistomap Co. in Finland
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1.56

Muziasari et al (2017)
Front. Microbiol., 7, 2137
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