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Supplementary Information 

Table S1. Gene Information for Development of Plasmid DNA Reference Materials. 

gene name 
accession nu

mber 
sequence (5’–3’) 

product size 
(bp) 

amino acid
 mutation 

aac(6’)-Ib aac(6’)-Ib MN045292 

TTGCGATGCTCTATGAGTGGCTAAATCGATCTCATATCGTCGAGTGGTGGGGCGGAGA
AGAAGCACGCCCGACACTTGCTGACGTACAGGAACAGTACTTGCCAAGCGTTTTAGC
GCAAGAGTCCGTCACTCCATACATTGCAATGCTGAATGGAGAGCCGATTGGGTATGCC
CAGTCGTACGTTGCTCTTGGAAGCGGGGACGGATGGTGGGAAGAAGAAACCGATCCA
GGAGTACGCGGAATAGACCAGTTACTGGCGAATGCATCACAACTGGGCAAAGGCTTG
GGAACCAAGCTGGTTCGAGCTCTGGTTGAGTTGCTGTTCAATGATCCCGAGGTCACCA
AGATCCAAACGGACCCGTCGCCGAGCAACTTGCGAGCGATCCGATGCTACGAGAAAG
CGGGGTTTGAGAGGCAAGGTACCGTAACCACCCCAGATGGTCCAGCCGTGTACATGG
TTCAAACACGCCAGGCATTCGAG 

482 – 

qnrA qnrA MN045282 

AGAGGATTTCTCACGCCAGGATTTGAGTGACAGCCGTTTTCGCCGCTGCCGCTTTTATC
AGTGTGACTTCAGCCACTGTCAGCTGCAGGATGCCAGTTTCGAGGATTGCAGTTTCAT
TGAAAGCGGCGCCGTTGAAGGGTGTCACTTCAGCTATGCCGATCTGCGCGATGCCAGT
TTCAAGGCCTGCCGTCTGTCTTTGGCCAACTTCAGCGGTGCCAACTGCTTTGGCATAG
AGTTCAGGGAGTGCGATCTCAAGGGCGCCAACTTTTCCCGGGCCCGCTTCTACAATCA
AGTCAGCCATAAGATGTACTTCTGCTCGGCTTATATCTCAGGTTGCAACCTGGCCTATA
CCAACTTGAGTGGCCAATGCCTGGAAAAATGCGAGCTGTTTGAAAACAACTGGAGCA
ATGCCAATCTCAGCGGCGCTTCCTTGATGGGCTCAGATCTCAGCCGCGGCACCTTCTC
CCGCGACTGTTGGCAACAGGTCAATCTGCGGGGCTGTGGCCTAACCTTTGCCGATCTG
GATGGGCTCGACCCCAGACGGGTCAACCTCGAAGGAGTCAAGATCTGTGCCTGGCA 

579 – 

qnrB qnrB MN045281 
GGCATTGAAATTCGCCACTGCCGCGCACAAGGCGCAGATTTCCGCGGTGCAAGCTTTA
TGAATATGATCACCACGCGCACCTGGTTTTGCAGCGCATATATCACTAATACTAATCTAA

263 – 
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GCTACGCCAATTTTTCGAAAGTCGTGTTGGAAAAGTGTGAGCTGTGGGAAAACCGCT
GGATGGGGACTCAGGTACTGGGTGCGACGTTCAGTGGTTCAGATCTCTCCGGCGGCG
AGTTTTCGACTTTCGACTGGCGAGCAGCAAA 

qnrS qnrS MN045280 

GCAAGTTCATTGAACAGGGTGATATTCGTCGCTGCCACTTTGATGTCGCAGATCTTCGT
GATGCAAGTTTCCAACAATGCCAACTTGCGATGGCAAACTTCAGTAATGCCAATTGCT
ACGGTATAGAGTTCCGTGCGTGTGATTTAAAAGGTGCCAACTTTTCCCGAACAAACTT
TGCCCATCAAGTGAGTAATCGTATGTACTTTTGCTCAGCATTTATTTCTGGATGTAATCT
TTCCTATGCCAATATGGAGAGGGTTTGTTTAGAAAAATGTGAGTTGTTTGAAAATCGCT
GGATAGGAACGAACCTAGCGGGTGCATCACTGAAAGAGTCAGACTTAAGTCGAGGTG
TTTTTTCCGAAGATGTCTGGGGGCAATTTAGCCTACAGGGGGCCAATTTATGCCACGCC
GAACTCGACGGTTTAGA 

427 – 

oqxA oqxA MN045291 

GACAGCGTCGCACAGAATGCTGCGCCTCCCGCCCCGACGGTCAGCGCCGCTAAGGTG
CTGGTGAAGTCGATCAGTCAGTGGGATAGTTTTAACGGTCGCATTGAAGCGGTGGAGA
GCGTTCAGCTTCGCCCTCGCGTCTCGGGATACATTGATAAAGTGAATTACACTGACGG
CCAGGAGGTGAAAAAGGGCCAGGTGCTGTTCACGATAGATGACAGAACCTATCGCGC
CGCGCTGGAGCAGGCGCAGGCGGCGTTGGCAAGAGCCAAAACGCAGGCCAGCCTCG
CGCAAAGCGAGGCGAACCGCACCGATAAATTAGTCCATACCAACCTCGTCTCC 

339 – 

parC parC MN045289 

CTATGCGATGTCAGAGCTGGGGCTGAACGCCACCGCTAAATTTAAAAAATCCGCCCGT
ACCGTTGGTGACGTACTGGGTAAGTATCACCCGCATGGCGACCGCGCCTGCTATGAAG
CCATGGTGCTGATGGCGCAGCCGTTCTCTTACCGTTACCCGCTGGTCGATGGCCAGGG
GAACTGGGGCGCGCCGGATGATCCGAAGTCATTCGCGGCGATGCGTTATACCGAATCC
CGCCTGTCCAAATACGCCGAGCTGCTGTTA 

262 Ser80Arg 

gyrA gyrA1 MN045284 
CGTTGGTGACGTAATCGGTAAATACCATCCCCACGGCGATTCCGCAGTGTATAACACCA
TCGTTCGTATGGCGCAGCCATTCTCGCTGCGTTACATGCTGGTGGATGGTCAGGGTAAC
TTCGGTTCTATTGACGGCGACTCCGCGGCGGCAATGCGTTATACGGAGATCCGTCTGG

251 Asp87Asn 
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CGAAAATCGCCCACGAACTGATGGCCGATCTCGAAAAAGAGACGGTGGATTTCGTGG
ATAACTATGACGGTACGG 

gyrA2 MN045285 

CGTTGGTGACGTAATCGGTAAATACCATCCCCACGGCGATTACGCAGTGTATGACACCA
TCGTTCGTATGGCGCAGCCATTCTCGCTGCGTTACATGCTGGTGGATGGTCAGGGTAAC
TTCGGTTCTATTGACGGCGACTCCGCGGCGGCAATGCGTTATACGGAGATCCGTCTGG
CGAAAATCGCCCACGAACTGATGGCCGATCTCGAAAAAGAGACGGTGGATTTCGTGG
ATAACTATGACGGTACGG 

251 Ser83Tyr 

gyrA3 MN045286 

 CGTTGGTGACGTAATCGGTAAATACCATCCCCACGGCGATTTCGCAGTGTATGACACC
ATCGTTCGTATGGCGCAGCCATTCTCGCTGCGTTACATGCTGGTGGATGGTCAGGGTAA
CTTCGGTTCTATTGACGGCGACTCCGCGGCGGCAATGCGTTATACGGAGATCCGTCTG
GCGAAAATCGCCCACGAACTGATGGCCGATCTCGAAAAAGAGACGGTGGATTTCGTG
GATAACTATGACGGTACGG 

251 Ser83Phe 

gyrA4 MN045287 

CGTTGGTGACGTAATCGGTAAATACCATCCCCACGGCGATTTCGCAGTGTATGGCACCA
TCGTTCGTATGGCGCAGCCATTCTCGCTGCGTTACATGCTGGTGGATGGTCAGGGTAAC
TTCGGTTCTATTGACGGCGACTCCGCGGCGGCAATGCGTTATACGGAGATCCGTCTGG
CGAAAATCGCCCACGAACTGATGGCCGATCTCGAAAAAGAGACGGTGGATTTCGTGG
ATAACTATGACGGTACGG 

251 
Ser83Phe 

Asp87Gly 

gyrA5 MN045288 

CGTTGGTGACGTAATCGGTAAATACCATCCCCACGGCGATTTCGCAGTGTATGCCACCA
TCGTTCGTATGGCGCAGCCATTCTCGCTGCGTTACATGCTGGTGGATGGTCAGGGTAAC
TTCGGTTCTATTGACGGCGACTCCGCGGCGGCAATGCGTTATACGGAGATCCGTCTGG
CGAAAATCGCCCACGAACTGATGGCCGATCTCGAAAAAGAGACGGTGGATTTCGTGG
ATAACTATGACGGTACGG 

251 
Ser83Phe 

Asp87Ala 

Note: “–” means no artificial mutation. 
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Figure S1. Genetic stability of aac(6’)-Ib. 

 

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides. 
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Figure S2. Genetic stability of parC. 

    
Note: “*” means no difference in amino acid. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 10 amino acids. 
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Figure S3. Genetic stability of qnrS. 

 

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides. 
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Figure S4. Genetic stability of oqxA. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides. 
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Figure S5. Genetic stability of qnrB. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides. 
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Figure S6. Genetic stability of qnrA. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides. 
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Figure S7. Genetic stability of gyrA. 

    

Note: “*” means no difference in amino acid. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 10 amino acids.
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Figure S8. PCR results for homogeneity of plasmid DNA reference materials. 

Note: Lane M is DL 2000 DNA marker, lanes 1–12 are PCR bands of each reference material in 
12 tubes.
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Figure S9. Homogeneity of aac(6’)-Ib in plasmid DNA reference materials. 

 

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S10. Homogeneity of parC in plasmid DNA reference materials. 

 

Note: “*” means no difference in amino acid. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 10 amino acids.
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Figure S11. Homogeneity of qnrS in plasmid DNA reference materials. 

 

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S12. Homogeneity of oqxA in plasmid DNA reference materials. 

 

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S13. Homogeneity of qnrA in plasmid DNA reference materials. 

 
Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S14. Homogeneity of qnrB in plasmid DNA reference materials. 

 

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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 Figure S15. Homogeneity of gyrA in plasmid DNA reference materials. 

Note: “*” means no difference in amino acid. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 10 amino acids.
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Figure S16. PCR results for storage stability of plasmid DNA references materials 
stored at 37°C. 

 
Note: Lane 1 is DL 2000 DNA marker; lane 2–4, 5–7, and 8–10 are PCR bands of the target gene 
sampled on the 1st, 7th, and 13th days of storage, respectively. Considering the different sampling 
timepoints, the gene images were intercepted and spliced using Microsoft Word, and the original 
images are available upon request.  
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Figure S17. Sequencing results of aac(6’)-Ib for stability of plasmid DNA references 
materials stored at 37°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides
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Figure S18. Sequencing results of parC for stability of plasmid DNA references 
materials stored at 37°C. 

    
Note: “*” means no difference in amino acid. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 10 amino acids.
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Figure S19. Sequencing results of qnrS for stability of plasmid DNA references 
materials stored at 37°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S20. Sequencing results of oqxA for stability of plasmid DNA references 
materials stored at 37°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S21. Sequencing results of qnrB for stability of plasmid DNA references 
materials stored at 37°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S22. Sequencing results of qnrA for stability of plasmid DNA references 
materials stored at 37°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S23. Sequencing results of gyrA for stability of plasmid DNA references 
materials stored at 37°C. 

 

Note: “*” means no difference in amino acid. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 10 amino acids.
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Figure S24. PCR results for storage stability of plasmid DNA references materials 
stored at 4°C. 

 
Note: Lane 1 is DL 2000 DNA marker; lane 2–4, 5–7, 8–10, 11–13, 14–16, and 17–19 are PCR 
bands of the target gene sampled on the 1st, 7th, 13th, 30th, 60th, and 90th days of storage, respectively. 
Considering the different sampling timepoints, the gene images were intercepted and spliced using 
Microsoft Word, and the original images are available upon request. 
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Figure S25. Sequencing results of aac(6’)-Ib for stability of plasmid DNA references 
materials stored at 4°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S26. Sequencing results of parC for stability of plasmid DNA references 
materials stored at 4°C. 

    

Note: “*” means no difference in amino acid. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 10 amino acids.
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Figure S27. Sequencing results of qnrS for stability of plasmid DNA references 
materials stored at 4°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S28. Sequencing results of oqxA for stability of plasmid DNA references 
materials stored at 4°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S29. Sequencing results of qnrB for stability of plasmid DNA references 
materials stored at 4°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S30. Sequencing results of qnrA for stability of plasmid DNA references 
materials stored at 4°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S31. Sequencing results of gyrA for stability of plasmid DNA references 
materials stored at 4°C. 

 

Note: “*” means no difference in amino acid. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 10 amino acids.
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Figure S32. PCR results for storage stability of plasmid DNA references materials 
stored at –20°C. 

 
Note: Lane 1 is DL 2000 DNA marker; lane 2–4, 5–7, 8–10, 11–13, 14–16, and 17–19 are PCR 
bands of the target gene sampled on the 30th, 60th, 90th, 150th, 300th, and 360th days of storage, 
respectively. Considering the different sampling timepoints, the gene images were intercepted and 
spliced using Microsoft Word, and the original images are available upon request. 
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Figure S33. Sequencing results of aac(6’)-Ib for stability of plasmid DNA references 
materials stored at –20°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S34. Sequencing results of parC for stability of plasmid DNA references 
materials stored at –20°C. 

    

Note: “*” means no difference in amino acid. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 10 amino acids.
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Figure S35. Sequencing results of qnrS for stability of plasmid DNA references 
materials stored at –20°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S36. Sequencing results of oqxA for stability of plasmid DNA references 
materials stored at –20°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S37. Sequencing results of qnrB for stability of plasmid DNA references 
materials stored at –20°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S38. Sequencing results of qnrA for stability of plasmid DNA references 
materials stored at –20°C. 

    

Note: “*” means no difference in nucleotide. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 20 nucleotides.
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Figure S39. Sequencing results of gyrA for stability of plasmid DNA references 
materials stored at –20°C. 

 

Note: “*” means no difference in amino acid. Due to the instability of Sanger sequencing, it is 
common that there are differences in the first and last 10 amino acids. 


