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Abstract: Objective To develop plasmid DNA reference materials that can be used for polymyxin antibiotic resistance
encoding genes rapid detection. Methods The reference sequence of mer-1, mer-3 and mer-5 were retrieved from the
National Center for Biotechnology Information to construct recombinant plasmids and strains. The recombinant strains
were subcultured for 15 generations to detect the genetic stability of the target gene. The recombinant plasmid was

extracted and vacuum dried to prepare the standard sample. The limit of detection (LOD) of PCR and RT-qPCR was
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determined after the standard sample was hydrated and continuously diluted with 10-fold gradient, respectively.
Multi-tube plasmid DNA standard samples were randomly selected to qualitatively and quantitatively evaluate the
uniformity and storage stability at 4 ‘C, 37 ‘C and =20 °C by PCR and UV spectrophotometer. Results Fragments of mer-1,
mer-3 and mer-5 that encoding polymyxin resistance mechanism were successfully obtained. Target genes in the
recombinant strains could stably inherited after subcultured for 15 generations. The LOD of PCR and RT-qPCR of mer-1,
mer-3 and mer-5 standard samples were 1. 67x10* and 1. 67 copies/pL, 1.31x10* and 13. 1 copies/pL, 1.55x10° and
1. 55 copies/pL, respectively. The mass F values of 12 standard samples randomly selected for each gene were all less
than the F critical value, each gene could be detected by RT-qPCR and indicating that the uniformity of the samples met
the requirements. When standard samples were stored at 4 °C for 90 d, 37 °C for 14 d and -20 °C for 360 d, the qualitative
and quantitative test result showed it was stable without significant difference. Conclusion In this study, plasmid DNA
standard samples that carrying mer-1, mer-3 and mer-5 were prepared. The target genes could be stably inherited, the

standard samples had good uniformity and storage stability, and could be used as a quality control samples for polymyxin

2022 4E55 34 55 2

antibiotics resistance encoding genes detection and mechanisms prediction.
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
AAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGG

_M13-47.abl (1>779) “—  AAGCGGGCAGTGAGCGCAACGCAATTAATGTG

GTTAGCTCACTCATTAGGCACCCCAGGCT'

'ACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGG

llIO . 12|0 1%0 140 150 160 170 180 190 200 210

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTTGCATGCAGGCCTCTGCAGTCGACGGGCCCGGGATCCGATGACCCARTTTGGCACTGTATT

_M13-47.abl(1>779) *— ATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGC CTGCAGTCGACGGGCCCGGGATCCGATGACCCARTTTGGCACTGTATT
— TTGGCACTGTATT
220 230 240 250 260 280 290 300 310 320
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
TTTATGCTGAACTGGCGTGGA ATTTTTACGAAATC TTAGAAGATTTTRAGTTTG
_M13-47.abl1(1>779) *“— TTGCATTTATGCTGAACTGGCGTGGAGTTCTCCATTTTTACGAAATCCTTTACAAATTAGAAGATTTTAAGTTTGE
—  TTGCATTTATGCTGAACTGGCGTGGAGTTCTCCATTTTTACGAAATCCTTTACAAATTAGAAGATTTTAAGTTTGGTT
330 340 350 360 370 380 390 400 410 420 430
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
AGCGCTTAACTTTGTATTTGTTCCATTTTCGATACGGTATTTAATARAGCCTTTTTTGCACTTC TTATCGCACT TAGTGCAATCGTTAGTTACACAATGATGAAGTATA
_M13-47.abl(1>779) — "‘AC AAT TACACAATGATGAAGTATA
— ATACGGTA' AGTGCAATCG TACACAATGATGAAGTATA
440 450 460 470 480 490 500 510 520 530 540
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
GAGTCTTGTTTGATCAAAACATGATTCAGAATATTTTTGAAACCAATCAAAATGAGGCGTTAGCATATTTAAGCTTACCAATTATAGTATGGGTTACTATTGCTGGTTT
_M13-47.abl(1>779) *— GAGICTTGTTTGATCAARACATGATTCAGAATATTTTTGAAACCAATCAAAATGAGGCGTTAGCATATTTAARGCTTACCAATTATAGTATGGGTTACTATTGCTGGTTT
—

GAGTCTTGTTTGATCARAACATGATTCAGAATATTTTTGAAACCAATCAAAATGAGGCGTTAGCATATTTARGCT TACCAATTATAGTATGGGTTACTATTGCTGETTT
550 560 570 580 590 600 610 620 630 640 650
1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 ' § 1 1 1 1 1
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_M13-47.abl (1

u
-
-
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CAARGGGATTCTAACTCGTGCCCTATCGATGTTTGCATCACTTATAGTGTTGCGG
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

TTATTGCAGCACTATACTATCAAGATTATGTGTCATGGGGCGCAACAATTCAARCCTCCAGCGTGAGATTGTTCCAGCCAATTTCGTTAAGACCCATCTAGATGCATTC

_M13-47.abl (1>779) =  TTATTGCAGCACT ATCAAGATT.
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770
1 1
CGAGGTACCGAGCTC
_M13-47.abl (1>779) *—  GCGAGGTACCGAGCTC
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Figure 1  Results of comparison between mer-3 amplified fragment and target fragment
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Figure 2 Results of genetic stability of each drug resistance encoding gene
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Alignment:
T L [ e e e e I [ T [ I I |
10 20 30 40 50 60 70
mcr-1-1 CGGTCAGTCC GTTTGTTCTT GTGGCGAGTG TTGCCGTTTT CTTGACCGCG ACCGCCAATC TTACCTTTTT
mcr-1-3 CGGTCAGTCC GTTTGTTCTT GTGGCGAGTG TTGCCGTTTT CTTGACCGCG ACCGCCAATC TTACCTTTTT
mcr-1-5 CGGTCAGTCC GTTTGTTCTT GTGGCGAGTG TTGCCGTTTT CTTGACCGCG ACCGCCAATC TTACCTTTTT
mexr—1-9 CGGTCAGTCC GTTTGTTCTT GTGGCGAGTG TTGCCGTTTT CTTGACCGCG ACCGCCAATC TTACCTTTTT
mcr-1-12 CGGTCAGTCC GTTTGTTCTT GTGGCGAGTG TTGCCGTTTT CTTGACCGCG ACCGCCAATC TTACCTTTTT
mcr-1-15 CGGTCAGTCC GTTTGTTCTT GTGGCGAGTG TTGCCGTTTT CTTGACCGCG ACCGCCAATC TTACCTTTTT
clustal c AEEBTNEEREE HEREEEREERN BEREFENETER AEREERRAEER ARARARERRE FREERAREAEE R REEtAR
elsswsll sssnluensl]l ssenlovewl ssnslsswsl]l wovslwiwsl swislsssw] vovsl] evewnl]
80 90 100 110 120 130 140
mcr-1-1 TGATAAAATC AGCCAAACCT ATCCCATCGC GGACARATCTC GGCTTTGTGC TGACGATCGC TGTCGTGCTC
mcr-1-3 TGATAAAATC AGCCAAACCT ATCCCATCGC GGACAATCTC GGCTTTGTGC TGACGATCGC TGTCGTGCTC
mcr-1-5 TGATAAAATC AGCCAAACCT ATCCCATCGC GGACAATCTC GGCTTTGTGC TGACGATCGC TGTCGTGCTC
mcr-1-9 TGATAARATC AGCCAAACCT ATCCCATCGC GGACAATCTC GGCTTTGTGC TGACGATCGC TGTCGTGCTC
mor-1-12 TGATAAARATC AGCCAAACCT ATCCCATCGC GGACAATCTC GGCTTTGTGC TGACGATCGC TGTCGTGCTC
mcr-1-15 TGATAAAATC AGCCAAACCT ATCCCATCGC GGACAATCTC GGCTTTGTGC TGACGATCGC TGTCGTGCTC
clustal C khkhkkkhkhkkhkhkhk *hkhkhkhkhkhkhkhkhk *khkhkhkhkhkhkhkhkk *khkhkkhkhkhkhkhkh *khkkhkhkhkhkhkhkd hhkkhkhkhkhkhhkx *hkhkhkhkhkhhkk
slesmsll seswlwenel smwsslosin] ssnslenes] sevalwemel] ssmamlewse] swusllsmesl
150 160 170 180 190 200 210
mer-1-1 TTTGGCGCGA TGCTACTGAT CACCACGCTG TTATCATCGT ATCGCTATGT GCTAAAGCCT GTGTTGATTT
mcr-1-3 TTTGGCGCGA TGCTACTGAT CACCACGCTG TTATCATCGT ATCGCTATGT GCTAARAGCCT GTGTTGATTT
mcr-1-5 TTTGGCGCGA TGCTACTGAT CACCACGCTG TTATCATCGT ATCGCTATGT GCTAAAGCCT GTGTTGATTT
mcr-1-9 TTTGGCGCGA TGCTACTGAT CACCACGCTG TTATCATCGT ATCGCTATGT GCTAAAGCCT GTGTTGATTT
mcr-1-12 TTTGGCGCGA TGCTACTGAT CACCACGCTG TTATCATCGT ATCGCTATGT GCTAAAGCCT GTGTTGATTT
mcr-1-15 TTTGGCGCGA TGCTACTGAT CACCACGCTG TTATCATCGT ATCGCTATGT GCTAAAGCCT GTGTTGATTT
clustal c khkkhkkkkhkhkhkhk *khkkhkhkhkhkhkhkkk hhkhkhkhkkkhkhkhkhk *khkkhkhkhkhkhkhkk hhkhkhkhkhkhkhkhkhk *khkkhkhkhkhkhkkkx *hkhkhkhkkkkkk
slasmsll nasmleessl] smeslsmenl ssmslosesl waselusws)l saewlsasel sswsllcmesnl
220 230 240 250 260 270 280
mcr-1-1 TGCTATTAAT CATGGGCGCG GTGACCAGTT ATTTTACTGA CACTTATGGC ACGGTCTATG ATACGACCAT
mcr-1-3 TGCTATTAAT CATGGGCGCG GTGACCAGTT ATTTTACTGA CACTTATGGC ACGGTCTATG ATACGACCAT
mcr-1-5 TGCTATTAAT CATGGGCGCG GTGACCAGTT ATTTTACTGA CACTTATGGC ACGGTCTATG ATACGACCAT
mer-1-9 TGCTATTAAT CATGGGCGCG GTGACCAGTT ATTTTACTGA CACTTATGGC ACGGTCTATG ATACGACCAT
mcr-1-12 TGCTATTAAT CATGGGCGCG GTGACCAGTT ATTTTACTGA CACTTATGGC ACGGTCTATG ATACGACCAT
mcr-1-15 TGCTATTAAT CATGGGCGCG GTGACCAGTT ATTTTACTGA CACTTATGGC ACGGTCTATG ATACGACCAT
clustal c RRARRBRERERRRE BRERRBRBRE RBRRRREARBRE REARRRRRREE RRXBRBAARER AR RRE AR RR
slssmsll sssglainal szmawlsmanl
290 300 310
mcr-1-1 GCTCCAARRAT GCCCTACAGA CCGACCAAGA
mcr-1-3 GCTCCAARRAT GCCCTACAGA CCGACCAAGA
mcr-1-5 GCTCCARRAT GCCCTACAGA CCGACCAAGA
mcr-1-9 GCTCCAARAT GCCCTACAGA CCGACCARAGA
mcr-1-12 GCTCCAARAT GCCCTACAGA CCGACCARAGA
mcr-1-15 GCTCCAARAT GCCCTACAGA CCGACCARAGA
clustal c RERRERRREERE RRAERAREAE RARhhhhhid

W EHC1.3.6.9 128 1573 I HRH1.3.6.9 12 F 15 FCEE Wy, " 78 AH [ A7 A5 b Xt 45 o — 3
K3 HEHAWEKEANFERRETZY A mer-1 8778 DNA FF 31 b X} 45 3

Figure 3 Comparison of mer-1 sequence in different generations subcultured recombinant strains
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Figure 4 Limit of detection of PCR for plasmid standard sample
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Figure 5 Curve of Ct value of RT-qPCR and corresponding DNA concentration of plasmid standard sample
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