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Abstract: [Objective] Fosmid library of cultured human dental plaque samples was con-
structed and screened for antibiotic resistance genes. [Methods] Dental plaques from 20 indi-
viduals were obtained and cultured anaerobically in vitro. Bacteria DNA was extracted and
Fosmid library was constructed. Antibiotic resistant clones were selected by plating on LB
agar containing one of the three antibiotics: kanamycin, tetracycline, and ampicillin. Inserts
conferring resistance were sequenced and annotated. [Results] A metagenomic Fosmid library
was generated, which contained approximately 18 480 clones. Three antibiotic resistance
genes were obtained through functional screening, including one kanamycin resistance gene
encoding bifunctional aminoglycoside modifying enzyme AacA-AphD, one tetracycline resis-
tance gene fet (M) and one ampicillin resistance gene encoding class C beta-lactamase. [Con-

clusion] It turns out that it is possible to construct fosmid libraries using cultivated dental

2013, Vol.40, No.6

plaque samples to screen antibiotic resistance genes.

Keywords: Oral microbiota, Metagenomics, Fosmid library, Antibiotic resistance
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Fig.1 Pulse field gel electrophoresis of extracted DNA
[£: M: PFGE ladder; 1, 2: FIABER; IR M HEE DNA; 3: 36 kb
%} DNA.

Note: M: PFGE ladder; 1, 2: The DNA extracted from the cul-
tured samples; 3: 36 kb control DNA.
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Fig. 2 Gel electrophoresis of end repaired DNA

1 M: MHind 111 marker; 1: 48-36 kb VIR FIY ) DNA K E;
2:36 kb LA N YN FI DNA JBE; 3: 36 kb DNA X Hi.

Note: M: A/Hind III marker; 1: End repaired DNA length be-
tween 48 and 36 kb; 2: End repaired DNA under 36 kb; 3:
36 kb control DNA.
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Fig. 3 Gel electrophoresis of end repaired DNA
H: M: MHind 111 marker; i 1-9: FHLTERE Hind T BEV))E B 5 1-9: BEPLTERE EcoR 1 BEVIE HEL.
Note: M: N/Hind III marker; First 1—-9: Fosmid DNAs digested by Hind III; Last 1-9: Fosmid DNAs digested by EcoR 1.
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F1 AR AR Fosmid Rkl F45 R 547

Table 1 Antibiotic resistant clones Fosmid end sequences BLASTn

Sequence lssg&e?;;) Accession Description coveer;;y(% ) E value ; deg;[tazi’ %)

Kana-end 1135 FM204884.1 Streptococcus equi 86 0.0 82
subsp. zooepidemicus
H70, complete genome

Tet-end 863 CP000725.1 Streptococcus gordonii 7 3e-08 84
str. Challis substr. CHI,
complete genome

Amp-end 1179 FP929040.1 Enterobacter cloacae 96 0.0 97
subsp. cloacae NCTC
9394 draft genome

#:: Kana-end: RAREE KM 24 Fosmid A ¥ 51; Tet-end: PUIFZETTZ) Fosmid At/ ¥51; Amp-end: 24K VE 24 Fosmid A
5 781

Note: Kana-end: Kanamycin resistant clone end sequence; Tet-end: Tetracycline resistant clone end sequence; Amp-anti: Ampicillin
resistant clone end sequence.

Rx2 MERMWMALENFERSH

Table 2 Antibiotic resistant clones sequences BLASTp

AA
Subclone ID lSequence ORF range Best match (accession No.) Organism identity
ength (bp) %)
Kana-anti 3373 141-1 580 Bifunctional aminoglycoside modifying enzyme Staphylococcus aureus 100
AacA-AphD (NP_863643)
2 077-3 372 Hypothetical protein (ZP_03304641) Anaerococcus hydrogenalis 96
DSM 7454
Tet-anti 3310 523—2 458 Tetracycline resistance protein TetM Streptococcus pneumoniae 100
(YP_006254057) ST556
2 820-3 197 Conjugative transposon protein TcpC Streptococcus pneumoniae 100
(CBW38866)
Amp-anti 3441 1-480  AmpR transcriptional regulator, partial Enterobacter cloacae 93
(AFU25652)
484—1 515 Class C beta-lactamase (ABF29680) Enterobacter cloacae 99
1 8792 574 Uncharacterized protein conserved in bacteria  Enterobacter cloacae 100

(CBK87393) subsp. cloacae NCTC 9394
7: Kana-anti: AFE R 2575, Tet-anti: PUFRET25)751; Amp-anti: &7 VHARTH 24551,

Note: Kana-anti: Kanamycin resistant sequence; Tet-anti: Tetracycline resistant sequence; Amp-anti: Ampicillin resistant sequence.
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