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Construction of reaction model for class 1 integron capturing
antibiotic resistance gene cassettes on chromosome of bacteria
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Abstract: [Background] Integron plays important roles in acquisition and spread of antibiotic resistance
among bacteria. The research on the improvement of detection methods and reaction mechanisms of
integron integration reaction can deepen the understanding of the integron’s contribution in antibiotic
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resistance acquisition and spread, and provide new ways in suppression of the emergence and spread of the
resistant strains. [Objective] To construct class 1 integron reaction model on bacterial chromosome to
evaluate integrase-mediated gene cassette site-specific recombination. [Methods] The CM fragment
containing chloramphenicol resistance gene cat, the LacA5 fragment containing gene cassette aadA>5, the
PcS fragment containing integron recombination site attll and strong promoter of variable region, the
homologous arms on both sides of the knock-in site were amplified by polymerase chain reaction
separately. The above five fragments were linked by overlap extension polymerase chain reaction to
prepare the knock-in fragment of integron reaction model, and the constructed fragment was knocked into
the chromosome of Escherichia coli JIM109 by homologous recombination. After transferred with the class
1 integron integrase high expression plasmid pHSint, the integrated strains were screened on streptomycin
plate and identified by polymerase chain reaction and sequencing. [Results] The sequencing results of the
constructed fragment of integron reaction model were identity with that of expected. The constructed
fragment was successfully knocked into the chromosome of E. coli IM109. After transferred with the
integrase high expression plasmid pHSint, the strains with gene cassette aadA5 integrated into attll were
successfully screened on streptomycin plate. The results of polymerase chain reaction and sequencing were
identity with that of expected. [Conclusion] Reaction model of class 1 integron integrase-mediated gene
cassette site-specific recombination was successfully constructed on E. coli chromosome. It will lay the
foundation for further revealing the reaction mechanism of integron capture antibiotic resistance gene
cassettes.
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BAL, FEHEAF . FEAZLTTRRS 19 &% DNA T i 2k
TAY TR ROARA R SER, 5197504
F 1R

*1 BZHEESIFT
Table 1 Sequences of oligonucleotide primers

1.3 PCR ¥ &2 ER A E A DNA FEX

et FFAT: 240 1 i R 4 DN Hh4R ) &b
g d IM109 JEINZH DNA 1E Ak, ]
PrimeSTAR HS DNA A, H514 USF #1 USR
YRR AL I 500 bp [FVEREE, @4 h US A
Bty DL IM109 Z:[H4H DNA Al , FH5[4 DSF
H1 DSR #4846 AV 5 i 500 bp [FIRE, iy 0
DS HBt; LAk pACYC184 MHitk, 5|
CMF fil CMR ¥ 3% cat 5L M, w4k CM FE:, fE
HRAGRMW kR ; PASUR. pLACaadA5C
KM, FI514¥ LacASCF Fil LacASCR ¥ 144 A 54 %5
Z 124 aadA5 L &1 laca B, 44l LacA5 H
Bt; LUk pLACaadASC it , FI514 PcSF Fl
PCSR 43 & ik Al 48 X J5 ) PcS Fl attll {37 59 F
Bt, @4k PcS HEt, PCR WAKZR (50 pL):
5xPrimeSTAR ZZ i 10 pL, dNTPs (2.5 umol/L)
6 uL, F. F#5#(10 pmol/L)4S 1 pL, HiHR(Z
200 ng/uL) 1 pL, PrimeSTAR HS DNA -4 fi
(2.5 U/uL) 0.5 pL, 4lisK(HPLC %) 30.5 uL, PCR
N 4. 94 °C 4 min; 98°C 10s, 55 °C 5 s,
72 °C 2 min, 3t 30 ME#F; 72 °C 5 min, &7 H
BLai b RARR 5 0 B UL 1

HFR 75 #75

Name Sequences (5'—3’) Target sequence

USF800 ATTGCAGGTAGGCATCGGAA US FBE [0 rffT 2EH
rffT gene upstream of US fragment

USF AACTGACGTAGTACGCGAGA Us H B

USR TATGTCGTTGGCAAAAGCGT US fragment

CMF ACGCTTTTGCCAACGACATATTAAGGGCACCAATAAC CM F B

CMR CTGATGCCGCATAGTTAAGCCCTGTGACGGAAGATCAC CM fragment

LacA5CF GGCTTAACTATGCGGCATCAG LacA5 H Bt

LacA5CR GTTGCAGGGCAGTTTGCCCCAATACGCAAACCGCCTC LacA5 fragment

PcSF GCAAACTGCCCTGCAAC PcS J-Br

PcSR GACGATGCGTGGAGACC PcS fragment

DSF GGTCTCCACGCATCGTCTCAGGAAAAGTAGTTCAACA DS F B

DSR CTAACCGCAGCCAGTTCTTC DS fragment
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Figure 1 The structure of the integration reaction model and the schematic diagram of the integration reaction

14 EZEESEMPCREZESNEREE

B Eik US ABE. CM HBt. LacA5 HBk.
PcS Jr Befil DS F BeAF B R LR A VR it , 5|
Yy USF Fl DSR, it @S Ef PCR #7341 ik
5 AN BeRE A . PCR IR : 5xPrimeSTAR
ZZ Pk 10 ul, dNTPs (2.5 pmol/L) 6 pL, 5|4
USF A1 DSR (10 umol/L)%& 1 uL, & & #%
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55 °C 5's, 72 °C 4 min, 3t 30 ME¥H; 72 °C
5min, § 3419 E K 7 Befin 44 4 UCAPSD
RIS ATHE B (& 1),
1.5 BIREREELE UCAPSD F BN KA
5 IM109 & ik

Jeks pKOBEG Jiuki (%25 Z Btk ) e fh A K
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B R LB IR AR 4 A L2 Pk
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DA b A S0 3 A 7 35 S 19 B T o R A I
20 DNA St , 46 A7 &5 L1 800 bp rffT &
K954 USF800 il CM H BtAY i 1] 514 CMR i
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YR HE AN E R, JC PCR F=HIN A6 AR,
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FIXTRE, PCR J=H)Zeill 3o, 4 A B2 A bk
fir4 CLIM109 1
1.7 #EBZRIWRFELEESHEK

B ERAE AT B R & CLIM109 T il %
ORI SR, e AmRIRE 1 RS
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Figure 2 Identification of knock-in strains by PCR

i : M: 1 kb DNA Ladder; 1-3: 5|4 US FI DS 434~ ; 4-6:
5|47 US800 il CMR ¥ 7=4). 1. CLIM109 [ (£7 4 000 bp);
2: JM109 (% 1 000 bp); 3: ZSEAXIHE; 4. CLIM109 1 (%

Note: M: 1 kb DNA Ladder; 1-3: Amplification products of
primer US and DS; 4-6: Amplification products of primer US800
and CMR. 1: CLIJM109 | (about 4 000 bp); 2: JM109 (about
1 000 bp); 3: Blank control; 4: CLIM109 [ (about 1 700 bp); 5:
JM109; 6: Blank control.
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Figure 3 Identification of integrated strains by PCR

#: M: DL2000 DNA Marker; 1-14: FPIGTESEE R, N: X IR(E pUCL9 ) CLIM109 T).

Note: M: DL2000 DNA Marker; 1-14: Strains to be tested for integration; N: Negative control (CLIM109 I containing pUC19).
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Figure 4 Identification of integrated strains by sequencing

H: AFIB: TFRISCRAIE G aadAS #-5 A attll AT/ FH); C: FRIBL AR EA MG attll AL 19RO AT,
Note: The solid underlines in A and B indicate the sequences near the integration of gene cassette aadA5 into attll sites; The dotted
underline in C indicates the core region sequence of the unintegrated attl1 sites.
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