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RIE P, B BARIK R AR IE BN DN 4
B FREAT IFE P A R AR R R, T L
o JFC A B AR PR 9 A0 S BB P B B A R O
I S 24 35 PR K P A2 1 BRI AR ol D A A
SEREE T I R N A S AT R A
Py BERR,

WA B IR P I ATF] 5 TRl 2y 5 Ff
JRL, H R K™ b B I R A T AR
I 25 TR AN, LR AT i s 22, Hep
1T 7Y B & 1 O BN o) R X 5 e, DR A 5] T 1
BB T R R A A AT R T T A AL R AL, 4
K H £ 32 B OGN, SR I B G 7 7EAH A &
BRI PR AROE PR A R B, R 2 T A
K7 i AL RERILT AR AR A 45T AT R
BEWTTLAS TR P S5E X IR R RO B fA R A, 20
BYUE RIGFFB, o3 B 1T BURE 5 7 #5419 B0 AN
CERRRAE ,  HRARCHEAT 11 B A 11 K AT B8 7E T
PCER T AT Az 30 400 i ok B2 3 o AR A A 22
S, it PR RS T S R TR 25 5L D A
IR TR 24 T A ) v ) A 6 HIL ) B8 B R Al
[Fi) S Ay T 38 A R £ R B8O R T 24 By 47 % 42 1
FheA ke

1 MRlEF®E
1.1 R F 5N

BoRF:2019 4F 3 A 2021 4 3 A, N#iiL A
UM T 5 TR R T R AR B T A ) K e S X
5 R K AR 25 200 1

R PR SE R IR LB BilR G R  F
T A WA BR A W) s P2k RGO UM ik
Yk RA R e B R KB AT 7 (Escherichia
coli ,E. coli)DH5a 5T 4% B Ak K I AT 0 (K. coli)
ATCC25922, H [ 385 38 A= ) 1 b DR 48 B s
Platinum™ Taq /& ) B DNA AR, FE80CHIR
B (b ED)A R R Ex Taq DNA R4 B B
B5 DNA marker, PJBE[FISCH & . 405 56 4l
DNA {5 #E B Bk DNA $2BUR ) & 45, 58
YT AR (K ) B BRA Rl pEASY-T1 244, Jbat 4
REEVBEARGRAE; a5 ¥h EiEd T
A TR RA R AR

%% :BD AccuriC6 W =040 fe{% , & E BD

Biosciences 2y 1) ; Arktik PCR X, 288k K it /R Bl H¢
() ABRAT ;Allegra X-30R 15 5 ¥ 1% B L
HL, 2% E Beckman 23wl 5 LUk M BE I G &= 40, I
1 RAEFHE A B,
1.2 RKEH*
1.2.1 FESATALEE  RERE S ST T A Y 4%
G, BT 4 CORARA,2 h AR S i 25905
EHATREA AT, TCRE SR T R R D e
1 g/mL S TC B AR B ER K Y 2 min, B R
50 wL, A 5 mL LB #ARE; 72 35,200 r/min,
37 Cik 3%
122 KRBITFHE S E S5 FEE  Hl kR
1) 247 Jo YA T 2 2 P T 4T S W B 3R 3L 37 Cl iR
AR, PRIBCEf 2R Uy St 4w LR
BB B VR 54T PCR 43 %08 (RR FE S PREC T A%
RIGHATRAE AR ) o BOAR JE R R K TR 4 e 2
M uidA (Genbank ID:S69414) ,PCR 5|4 ¥ 51 UL
F 1, BRI FMFNER 1 pnl, A 30 pL
Tri-HCl 2 M i, 48 & B 5 min,4 CRH 2
min, 12 000xg #.0> 2 min, H 7% % H1E PCR X
i DNA ##i . PCR W AR & 4 :0.25 pL Ex Taq,
5 uwL 10xEx Taq buffer,4 pL dNTPs,2 pL [ Jif
519 (10 pmol/L),2 pl. T U514 (10 pmol/L), 1
wL DNA #ik ,35.75 wL KB £ FK; R
¥ :94 CHAZ P 4 min, 98 CAEE 10 5,56 CiB k
305,72 CHEAH 30 s, FHFF 35 KI5 72 CLEff 10
min, PCR P=¥IdEAT 1.2%B B B e i L 3k
1.2.3 11 BUBE G 19 5 85 %5 8 50 40 Al
PCR J7 ik kI 11 AU & B S Y ined2, 53 B KA FT
R AT B AR AT 11 BV G T B0, PCR 514)% 51 L
R, RNARFRR 1.2.2 795, W FEF .94 CHiAs P
1 min; 98 CAEE 30 5,55 CHE IR k& 305,72 CHE
1 1 min, J§¥F 35 5 72 CHEH 10 min, PCR 7#
YIHEAT 1.2935 RE W8 I FL UK 250

HE—25 20 BT ined2 BE R B 19 K FF B8 40 5
PREY 1T B S Fod Be gy, M 1T ARG 1 57—
CS F1 3°=CS F¢4l %11 PCR §7 34514 P1,P2, 514
AL 1, A Platinum B4 2R 4 DNA B4
ity Xt 11 B4 A& F 54T PCR 9734, IV AR & .45
pL Platinum PCR SuperMix,1 wL 5l % P1 (10
pmol/L) , 1 wL 514 P2(10 wmol/L),2 wL DNA #t



B286 H4W

K= IR K I AT ) it 25 5T A 2 A% AU 11 AL 5T 0 L5 M A AR B 38 R AR A 27

M, 1wl K 258 7K s PCR B &5 14 .94 CHiZE
P 2 min, 94 CAEME 30 5,62 Cil k 30 5,68 CHE
4 min, 32 MEFR  PCR F=HHE1T 1.2%55 1 Wi
Jig | % AT [RTUAC, R GeneArt Seamless
Cloning & Assembly 5e IR &, H UI K i)
I B4 75 pEASY-T1 SoR s kgt fr ik 3, 3%
R R R K5 pl GeneArt 2xEnzyme Mix,2
wL U1 B2 [E Y 7= 4, 1wl pEasy-T1 (Xho 1/Bam
HI), 1 wL K& 25 8 5K 5 R A0 IR ICE 20
min f& , UK I CE 2~3 min, % 8277 W) 4 30 5% AL IR
Z AN R AT B DHSo, Pk BHME sE e % L1
AT, DY 45 L i NCBI BLAST (http://
blast.ncbi.nlm.nih.gov/Blast.cgi) #E17 b X7 #7 , 3K

ik SR A o

1.2.4 10 BB S 7 BIVE RIS AT W A9 25 80 i AR
5 52 [ e PR 11 52 56 28 BR fE Bh 25 (Clinical and Lab-
oratory Standards Institute, CLSI) #E7£#) Kirby—
Bauer 4% )7 9 HUEE U 22 28 #k 11 BUEE & 7 FHAME K
AT R 43 B R 9 K2 18 Ao A= =y 2 ek |
PR R FF I ATCC25922, #2 f8 CLSI(2019)
I ) B o 0 2 43 AR X Z P A 2 BUEK (Suscep-
tible,S) . 114 (Intermediate , 1) 3% i} 24 ( Resistance ,
RO, 18 Az R i 25 8 Wk 2 i 2 47 s 3k
2 R . A3 2EE LA A R 2 1 R AT i
SE A TES

®1 S5IMEER
Table 1 Primer sequences information
I3 Je A HECFE S Sl 330 (5°-3") ¥ 7 B K E/bp BE Lk
uidA &7 uidAF GTCCTGTAGAAACCCCAACCCGTGAA 424 [14]
uidAR GGGATAGTCTGCCAGTTCAGTTCGT
II B F 4 intI2F CACGGATATGCGACAAAAAGGT 789 [15]
B K A indd2 intl2R GTAGCAAACGAGTGACGAAATG
I 541 P1 CCGCTCGAGCGGTTACTGATTGATAAGTAGC TR AT ST R
P2 CGCGGATCCGCGAACGAATTGTTAGACATTA

R2 MERWME AFHEEMMHITA
Table 2 The category, concentration and breakpoint of the antibiotics used for Kirby—Bauer susceptibility test

. lGESEIR

G HAEE(HSF) BT @i T R i S
Rk % v 3% % (TET) 30 <11 12~14 =15
% %3R4 (DOX) 30 <10 11~13 = 14
PB— 1 B B E ¥ HE % (AMP) 10 <13 14~16 =17
3k Ja vk (CZ) 30 <19 20~22 = 23
k3o E % (CM) 30 < 14 15~17 = 18
Sk 380 15 (ZOX) 30 <21 22~24 =25
sk a5 (FEP) 30 <18 19~24 =25
% ¥ 3 & (MEP) 10 <19 20~22 =23
P NGT RS 4 % (ERY) 15 < 13 14~22 = 23
AAHEF £ 4 % % (STR) 10 <Il1 12~14 =15
X W% % (SPT) 100 <14 15~17 = 18
vk i B & B33 2 (ENR) 10 < 27 28~36 = 37
Bk J: B 2 #ERF (FLO) 30 < 11 12~18 =19
%% (CHL) 30 < 12 13~17 = 18
P E S % #:1 % B(PB) 300 <12 13~19 =20
vk v ok v % B (FUR) 300 < 14 15~16 =17
wh e £ V2 F FieE v (TMP) 5 < 10 11~15 =16
B B 5t Bk (SZE) 300 <12 13~16 =17
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1.2.5 11 B934 3 by M AR H BF 9 K 7 3
PR R A e 3 AR I 58 T BB pAKM. Al
Kb i 2 P TR R A MG1656 Aait < gfp
RS E TR E TR pAKM 75 pl5a K45 0
S RIR B F PRSP £ e R A B RRE R
J FT B MG1656 Aatt :: gfp 75 A5 A TE B PEAR
() Aart O mAE A BB R IR ofp FED, WIARE
TR DL GFP, M4 kL pAKM 4k 2 1
MK IBHT B MG1656 Aait ::gfp, 3438 B AL
T B AR LC K 11 B3 45 5 0k pAKM i
P, P A 1T RV A T L & R pAKM—
intl2%-3GC F 7 {E ML AR T A3 57 FL PR & 1) ok
PAKM—intI2*-4GC., ¥ 2 A~ JFUkL 43 31 55 Ak 28 18 #k
KIHFFE MG1656 Aatt =2 gfp, FRAFRIHE LAL
M LA2,

1.2.6 KT BR ik PR T8 TR S5 /N 10 B ok B 0
Z: MR CLSI HE 77 1) S ik 85 55 PR 0 s R 0k T 7 4 5
R4 BB PR LC 1 J /N T FE - (Minimal in-

hibitory concentration, MIC )",

1.2.7 10 B G 7 AR e B S IRk
(17109 77 1%, Rl 35 4 i g vk e A 1T BB 5 1 1Y
IR . KIS B R LAT LA2 55 %% B8 5 #
LC 7€ LB MR R 5 rh ik i 85 5% 0 4 101 (R R
FEOTRA, BE 3 24 h 5 LA 1100 (R FL 1L ) $% /0 =
B LB MR IR L 4 W R R 5 d
T Gl I TR 5 VR B R T 100 WL AR5, dE i
BD AccuriC6 it =4 M A 1 & W b &% GFP &
P12 6 45t RS 0 R R DA T AR A a6 A PR
LAT 8¢ LA2 AHXF T % BB Ak LC 9 AH X5 45 5k F
(an-cFP/ F GFP) o

L A i 50 v R A5 ) A X A9BSR KB InF
R RAR &y ABTE] (d) 2 A AR & o, 5 BHH
T y=ka+b o 50 B AR AF T X BB R 1) 35 0 1
O e R B S=k/In (1/¢) ,0—F B35 %0 (1 -
100),
1.2.8 HdEgitadr g3 ~EE, SRR
K7 2201 (One—way ANOVA) Fll i /) I 35 2
5715 (Least significant difference ) Fb#AS [A] 2 i 41
(] () 22 53 0 R SPSS(Version 20.0) %A X B4l 12F
TG 8T ,P < 0.05 NN 2% HA S # 5 L,
FIH] GraphPad Prism 8 fE

2 HERERH
21 KFEBRRKBHENSBELEE

ABFFERAE T WTILAE T8 e 26 FIXHE | AL
FK & fAFE fh 4% 200 £y, T4 BT 15 37 I BREUCE
A AT B (0 4 JE G I K T TR BE DL A VR
(K 1a), DLRIGFF R RE S HE D widA R ¥ bR 3617
PCR %5 ( 1b), 245 85 5] 278 bk KW FF i , L
T 93 BROR [ BE 3 I XTERRE S, 102 Bk H W5 R
air, 83 MRk B KB MFE S, KIGFF A B %k
46.3% ., Y& SCHRIRAE , KM FF o L AE 7K ™ fh b A 32
Iz Gyl KT S DR e B AR ATt 25 FE TR Rk
i 24 5 PR i) 5 BB AL R A, ORI AT Tk
FHAE M0 D0 A 45 o i 24 5 DR BT A A 4 7S T 0
22 N BESFHIBEEREHSH

278 BT IR KB FTF A 28 Bk (10.1%)11
ARURE Gl BE DN a2 BAYE (18] 2a) , Horp 27 4> 11 AY
BETFEKZ3200bp (K 2b),1 411 H#& A F
4K 25 4 000 bp (& 2¢).,

XF 28 AN I B G 2K 3 7 Bt 17 [l
D7y A1 BLAST Fo X234t , I 25 5 SCHRH 18 25 1l 3
FEAR G o020 - 28 A T B AL A Y JE A S5 44 4n
B3 s (1)1 BUE A Tl 5L DY ined2 , SR 11 A4 4
A AT B B 28 A 1T B 7 3 S G
AU Al B ined2 #2565 178 {7 & 6L 5 &k
W TAA, M HTCE R A 58 By BA 1
T A B A, SObR R inel2% , (2)aut] T
F TR A anC B DL A R AR

TEca: PHOSEHERE IR LRGP OF A S ROLEFENEE N
BEMLK A FF ;b M:DL 2000 DNA Marker; $ki# 1. 45 (1%
B UKIE 2 KW R BB o TR bR ATCC259225 WKl 3 BEBL K 1
FFE bk,
B1 XBHENEEESBEE PCROTERE
Fig.1 Selective isolation and PCR molecular

identification of Escherichia coli
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K= IR K I AT ) it 25 5T A 2 A% AU 11 AL 5T 0 L5 M A AR B 38 R AR A 29

FEH &, (3)Pc R 8+, 7 58 Al AR X P BE R G
ik A T W Pe i 8 TH Pc2A,Pc2B,
Pc2C 1 Pe2D 4k 4 4>, (4)P, 3 3 7 51 53 8 & i
B ERR TS Pe BT IRIAH I . (5) A i 25 3
PR 1 Rl AR X .27 A R B i 25 56 B R 5 Oy
dfiA 1-sat2—aadA 1,1 A 7 B (T 25 3 R 6 B 310
dfrA 1-catB2-sat2—aadA 1 (53 ) A A5 40 & X6 H 4R
G WE TR 25 1) R R A IR L dfrA 1 A
N D X B A 2T 2 0 BE 22 B R R £ AR
sat2 , 95 41 B A R RN R UL B 2T 24 11 2 S
TR MRS WG IE A aadA 1 FIA S AN X 5 &
i} 24 1) 2 e 3L 56 RS B L X carB2) . (6)3°CS 45T
5,

WFoE R, WAT R LAY 1T AU A A
e b Y e A R DY) g2 5T 24 L DR & B )
dfrA I -sat2—-aadA 1 (18] 3A) %26 1T WS T BAH
att] N aneC LA S0 R R 5 A B Bl G , S 3
HPES DR R IR 25 36, AR H A3 2K A5y b
T RE, PRI, TiRf 24 3 DR & A% I 9t A 0 [
VTAEAE Bk 22 (R A TT A 1 S IR & P )
PRI, ANAS B ARAS1 dfrA 1 -catB2—sat2—aadA 1
WAL AT ®  (Proteus) . W& /K < ¥ o )&
(Aeromonas ) |, 1 %1 Bk 1 J& (Staphylococcus ) \ ¥7 1
12 ¥ T J& ( Citrobacter) f 7w FL X & (Shewanella)

A Pc2DPc2A Pc2B Pc2C

intI2*Piyn

<«

attl dfrdl attC  sat2

B Pc2DPc2A Pc2B Pc2C

intI2* Py

PR—

attl dfrdl attC  catB2

5000 by
2000 bp 3000 bE
5000 bp
1000 bp 3000 bp 2000 bp
750 bp 2000 bp 1000 bp
200 bp 1000 bp 750 bp
250 bp g(s)g Ep 500 bp
P 250 b

100%p 250 bp i
100 bp 100 bp

(b) (c)

7 :M1:DL 1000 DNA Marker;M2:DL 5000 DNA Marker;a:II
AL TSI ind2 PCR P73 (789 bp) ;b S50 11
AT PCR U171 (29 3 200 bp) ;e JE S 11 B A F PCR
P4 (29 4 000 bp) .

B2 Il BESEFHIBETE

Fig.2 Isolation and identification of class Il integrons

SR A I RS T R ™ B T
RURE S TSR BAT 5 U4 S 245 56 P AR A 7] 240
P ()AL R R I RE, R AN B S8 2O 1T B
R T VE R, BN T B A AE 1 AR iR
A TRV S TAT iz m 25 5 & 20, SR
Py H A BB R R T 25 L A BE 0y, RS RY
REERESAE N] R O 1 4SS D BE kAL 5 1 PR AR A
[ 14 -1,

n=27

attC  aad4l  attC 3*Cs

n=1

attC  sat? attC  aadAl  attC 3°CS

A MR T R G A5 R R B A SR T AR S AR A

E 3

I BESFEHE

Fig.3 Structure chart of class II integrons

23 I BESTFHEXBTFANAHE K

Xt 28 Bk T 2B 5 5 B AR R AT v 20 5 b ik
Frim 25 387 , K B O 22 T 25 3, HALAT 17 Fb
M 25 R 5 T AR 2 HEAE (R 3) . HP Ty
BRI R ARG Y 480 W E | R 2R RO R T 24
AlRE S I B R A 1 T 2 R TR @ e 4B A G AE

AR,
24 ENERMNDW

R 16 48 22 B80S (B T 0 I 3 6 AT R ) 33 7
AN, 27 S > 0, Ud W B AR IE I 1 R AF 547 S < 0,0
AR A T8 S PEAR Y, L S R O A G ik
KN, WK 4 s  FEJChT LB ¥ 52 4544 F I i
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Table 3 Drug resistance spectra of 28 class Il integron positive Escherichia coli isolates
Bk 2 kS
TET-DOX-AMP-CZ-CM-ERY-STR-SPT-ENR-FLO-CHL-PB-TMP 1
TET-DOX-AMP-CZ-CM-MEP-ERY-STR-SPT-ENR-PB-TMP-SZE 2
TET-DOX-AMP-CZ-CM-STR-SPT-ENR-CHL-PB-FUR-TMP-SZE 2
TET-DOX-AMP-CZ-CM-MEP-ERY-STR-SPT-ENR-FUR-TMP 1
TET-CZ-ERY-STR-SPT-ENR-FUR-TMP-SZE 1
TET-DOX-AMP-ERY-STR-SPT-TMP-SZE 3
TET-DOX-AMP-STR-SPT-ENR-FLO-TMP 1
TET-DOX-AMP-ERY-STR-SPT-ENR-TMP 3
AMP-CZ-STR-SPT-CHL-FUR-TMP-SZE 2
AMP-SZ-STR-SPT-FLO-TMP-SZE 3
TET-CZ-ERY-STR-SPT-ENR-TMP 2
AMP-CZ-STR-SPT-TMP-SZE 1
DOX-ERY-STR-SPT-ENR-TMP 2
DOX-AMP-CZ-STR-SPT-TMP 1
AMP-CZ-STR-SPT-TMP 1
TET-AMP-STR-SPT-TMP 1
AMP-STR-SPT-TMP 1

Bk LAT A LA2 A X5 B Pk LC A 8E R %50 S
YK }-0.068 + 0.006 F1-0.117 + 0.009, 34/ F 0,
T 1 B G TR AR ST AERM
BN AEAEE WA . e Ah IS R R LA2 [
LAl 2 1 1 caB2 Tt 25 36 M &, A KH#EF TR
T 4.9% , 6B 5L DR i B FRD St — e R I
5 1) 3% B BH 4 A1 R 1 35 7 AR B Sk iR
1R T B R FTIE T R R e RS
7£-0.013 + 0.002 Z-0.04 + 0.003 Z[&], B KMmt:

B A KRR R 1.3%~4% 2 18], BEIRT 11
A AT (P<0.05), XAl REH E BT [ RS
T AEEFHREL ARFERAE N L
JRHZ—

FEE A e B a5 v, PRAS IR 3 g Y 11 7Y
e FHENG L ORI Wk LA1 I LA2 ¥ 4%
BE R 23R I BB bR LC AN &4 8 i 25 5%
DR, e 95 A e 21 A S 90 ot o B 3 i B Y
RFEPUER, HERE R XX B LC /Y MIC (0

P <0.05
03 P<0.05 e
L | P <0.05 |
= 02F sl v = 02} P00 '
g | P<0.05 | ! £ P
S e = 7y
HE 01f HE 01f .
W 8 L N S
% . iy % -
EHSJ g 00._ ............................................ ﬂ g 00_ .....................................
£ S 2
£ -0.1F & -0.1F
-0.2 1 1 1 0.2 1 1 1
ETE ke 0.2xMIC 0.4xMIC bt 0.2xMIC 0.4xMIC
R R R HE A R L
Streptomycin concentration/pg - mlL™ Streptomycin concentration/pg-ml™"
(a) LUHE T bR LA (b) il F R LA2
B4 IBHESFHEABHAERIREELRARNERINFRETHEEERNEEZFRZE S
Fig.4 Fitness cost selection coefficient S of class Il integron positive Escherichia coli genetically engineered bacteria

in the absence of antibiotics and at subinhibitory concentrations of antibiotics
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K= IR K I AT ) it 25 5T A 2 A% AU 11 AL 5T 0 L5 M A AR B 38 R AR A 31

8 pwg/mL, Ll 40%MIC (3.2 wg/mlL 55 % % ) fl 20%
MIC (1.6 pg/mL 5% 3 ) 1 S SE A i e AR, 4 ]
4 N, TEBUA R WK E (40%MIC F1 20%
MIC) F,2 51 BUEA TFHEERK S KT,
W NME R 7E 20%MIC I, XK E R LA1 B S
i 4 0.047 + 0.005,LA2 & S {5 0.107 = 0.010;
TE 409%MIC B}, 50wk LAT 19 S{EM 0.138 =
0.003,LA2 Y S i 9 0.144 + 0.012, 40%MIC F
PR IE N M 2 T 209%MIC R v v, HOE
e T B AR R M B A T RO T A
PRt B P (P < 0.05), R, 3858 ik vk & ook R
R R SO ¥ ey AR S SN
T 32 A 3500 %o A e A 2 T 07 L R AE 4 1A [
TRREY

3 #ig

SR AW VLA T8 A 3 OGP | b R R B £
FE b 2% 200 3, 43 B9 80 KRBT 1 278 Bk, Horh 28
PREE 11 B85 7 B Y oh ZH M 25 bk, g 2458
KB R X 1 BB & b AT 2540 e M vl 45 B A i
Y by b Y Hrp 27 A SRLTR 25 5L R & dfrA -
sat2—aadA 1,1 > & AF WAL & dfid ] -catB2 -
sat2—aadA 1, WAL HEH7 11 B A 19 K AT 3 1
PR AR MBI E T EFERBESHKRT
0, 3 I PE R 4F SR T 76 TS 30 858 T 249 W 2 9 3
REPEARAT o 25 1 11 BVHE A T HE K™ 5 K A 1 o
EF —& e, B SUA A R T IR R
B, DR A &0 Xt A AT A R 1 DA K
7 4H B ] AL RE B

2 % X #
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Structural Characteristic and Fitness Cost of the Drug-resistant Mobile Genetic Elements—

Class II Integrons of Escherichia coli from Aquatic Food

Jiao Xue', Yu Ting', Fang Jichong', Tang Biao’, Wang Wen?, Jiang Han"
(’Key Laboratory of Marine Food Quality and Hazard Controlling Technology of Zhejiang Province,
College of Life Sciences, China Jiliang University, Hangzhou 310018
State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro—products & Institute of
Agro—product Safety and Nuitrition, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021)

Abstract The aim of this study is to analyze the structural characteristic and fitness cost of class Il integron, a drug—
resistant mobile genetic element of Escherichia coli from aquatic food. Each 200 samples of commercially available Pacific
white shrimp, oyster and large yellow croaker were collected from Zhejiang Province, and E. coli were isolated and iden-
tified for analyzing their drug-resistance characteristics and class Il integron carriage rates. Then the fitness cost of E.
coli carrying class Il integrons in a non-antibiotic resistant environment and at sub—inhibitory concentrations of antibiotics
were compared using competition tests and flow cytometry. The results showed that 28 multidrug-resistant strains of the
278 E. coli strains isolated carried class II integrons, all of which contained functionally deficient integrase structures. Of

these, 27 contained typical drug—resistance gene cassettes dfrA I-sai2—aadA 1 and one contained an atypical gene cassetie
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dfrA 1 -catB2—-sat2—aadA I. Under the non-antibiotic condition of LB culture, the selection coefficients S for the above 2
types of class Il integrons were —0.068 and —0.117, respectively, both less than 0, indicating that there is a fitness cost
for E. coli carrying class II integrons in a non-antibiotic environment. At sub-inhibitory antibiotic concentrations (40%
MIC and 20% MIC), the selection coefficients S for the above 2 types of class Il integrons were greater than 0 and
were well adapted. In conclusion, class Il integrons are already present in a certain proportion of E. coli from aquatic
food. In addition, low concentration of antibiotics is conducive to the maintenance and enrichment of class II integrons,
so as to promote the effective response to external antibiotic pressure and spread among bacteria.

Keywords class Il integron; fitness cost; Escherichia coli; aquatic food



