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Origin of drug resistant gene of Neisseria gonorrhoeae.
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To clarify the origin of drug resistance genes in Neisseria gonorrhoeae, we
isolated 12 strains of ceftriaxone-resistant nonpathogenic Neisseria spp.(N. polysaccahrea, N.
lactamica, N. cinerea and N. subflava). We revealed their genome sequence and characterized
resistance genes. All of these ceftriaxone resistant genes were shown to be capable of transforming
ceftriaxone susceptible Neisseria gonorrhoeae into resistant by. natural transformation using genome
DNA of donors. Ceftriaxone resistant N. subflava, which could not directly transform N. gonorrhoeae
into resistant , but could transform N. gonorrhoeae into resistant via other bacteria.
These results indicated that N. polysaccahrea, N. lactamica, N. cinerea and N. subflava formed a

resistance gene pool harboring resistance genes of N. gonorrhoeae.
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Table 1 Ceftriaxone (CR0)/Cefixime (CFM) non-susceptible commensal Neisseria spp.

Species Strain name CRO MIC (mg/L) CFM MIC (mg/L)
N. lactamica NLA-1 1 2
N. subflava NSU-51 1 1
N. cinerea SH43-3 2 4
N. polysaccharea SH43-1 0.5 2
N. polysaccharea S128-1 1 1
N. cinerea S157-1 2 1
N. cinerea S148 1 2
N. lactamica S160-1 2 4
N. lactamica S168-3 0.5 0.5
N. lactamica S177-2 2 16
N. subflava S194-3 2 16
N. cinerea AM1601 2 2
IHlumina MiSeq 12 CRO
86
98 ribosomal-MLST CRO penA
CRO 12 DNA CRO N.
gonorrhoeae H1001 N. lactamica 4 N. cinerea 4
N. polysaccharea 2 DNA CRO N. gonorrhoeae HI1001
penA
2 kb 5.7 kb (penA 2001-3749) DNA
Figures 1-3

Fig. 1. Recombination of DNA including penA

and SI128-1, and N. gonorrhoeae H1001
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Fig. 2. Recombination of DNA including penA sequence between N. lactamica S160-1 and
S168-3, and N. gonorrhoeae H1001
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Fig. 3. Recombination of DNA including penA sequence between N. cinerea S157-1 and
S148, and N. gonorrhoeae H1001

| SI57-1 transformation | | Sl48 transformation |
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STEP 1 Transformant N. subflava 51 (V.
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Fig. 4 Recombination of DNA including penA sequence between N. subflava 51 and 41-3,
and the transformant of N. subflava (STEP 1 transformant) and N. gonorrhoeae H1001
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