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Detection and analysis of 21 drug resistance element genes of 20 drug resistant

Enterococcus faecalis from clinical sources
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[Abstract] Objective: To investigate the distribution of resistant determinants in drug-resistant Enterococcus faecalis (E. faecalis) ,
and their relationships among strains. Methods: Twenty strains of E. faecalis were collected from Jianghan Oil Field General Hospital
in Hubei from January 2015 to December 2018. Then, 1 kind of resistance gene to penicillin, 4 kinds of resistance genes to
aminoglycosides, 6 kinds of resistance genes to macrolides, 1 kind of resistance gene to streptogramin, 2 kinds of resistance genes to
tetracycline, 3 kinds of resistance genes to vancomycin, 2 kinds of resistance genes to quaternary ammonium disinfectants, 2 kinds of
genetic markers of mobile genetic elements were analyzed by PCR. At last, sample cluster analysis was performed (UPGMA method ).
Results: At least | resistant determinants, and 7 at the most, were positive in 20 strains of drug-resistant E. faecalis. And 1 kind of
resistance gene to penicillin, 3 kinds of resistance genes to aminoglycosides, 1 kind of resistance genes to macrolides, 1 kind of
resistance genes to tetracycline, 2 kinds of resistance genes to vancomycin, 1 kind of genetic markers of mobile genetic elements were
positive. The analysis of phylogenetic relationship showed that 20 strains could be divided into A and B two groups. The B group can be
divided into 2 subgroups: B-1 and B-2. There were 2 clones in the subgroup B-1(strain No. 4 -14 -17,, and strain No. 8 -11). As well as
a clone in the subgroup B-2 (strain No. 9-12). Conclusion : Resistance gene to penicillin, aminoglycosides , macrolides, tetracycline,
vancomycin, and genetic markers of mobile genetic elements play a key role in resistance to antimicrobial agents.
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Table 1 Primer sequences and praduct length of PCR for 21 kinds of resistant determinants in 20 drug-resistant Enterococ-

cus faecalis
P
FEHEA F1MIFEI(5"—3") (bp)

R R M2

bla P1:AGGAAGAGTATGATTCAACA;P2:CTCGTCGTTTGGTATGGC 535
SN 2T 2 3 ]

aacA-aphD P1:CCAAGAGCAATAAGGGCATA;P2:CACTATCATAACCACTACCG 220

aphA3 P1:GCCGATGTGGATTGCGAAAA;P2: GCTTGATCCCCAGTAAGTCA 292

aadD P1:GCAAGGACCGACAACATTTC;P2: TGGCACAGATGGTCATAACC 165

aadk, P1:ACTGGCTTAATCAATTTGGG;P2:GCCTTTCCGCCACCTCACCG 597
RIR R 24 HE R

ermA P1:AGCGGTAAACCCCTCTGAG;P2: TAGTGACATTTGCATGCTTCAA 457

ermB P1: GAAAAGGTACTAAACCAAATA;P2: AGTAACGGTACTTAAATTGTTTAC 616

ermC P1:ACTTGTTGATCACGATAATTTCCA;P2: TCTACTTAATCTGATAAGTGAGCTATTCAC 321

mphC P1:AACACATTAGCTGAAACACTCG;P2:GGGTTGCTTCAGTCCAGTCT 299

mefA P1:ACTATCATTAATCACTAGTGG;P2: TTCTTCTGGTACTAAAAGTGG 346

msrA P1:TCCAATCATTGCACAAAATCT;P2: AATTCCCTCTATTTGGTGGTA 163
HEPH P R 24 5 A

vatC/D P1:GACTATACCTGACGCAAATGC;P2: CAAATCAGTCAGTTCAGGAGT 330
PUFR i 2 3 ]

tetM P1:GTGTGACGAACTTTACCGAA;P2:GCTTTGTATCTCCAAGAACAC 501

tetK P1: TGTAGCGACAATAGGTAATAGT;P2:AGTAGTGACAATAAACCTCCTA 363
T3t B AR 2 K]

vanA P1:GCTATTCAGCTGTACTC;P2:CAGCGGCCATCATACGG 783

vanB P1:CATCGCCGTCCCCGAATTTCAAA;P2 GATGCGGAAGATACCGTGGCT 297

vanC P1:GGTATCAAGGAAACCTC;P2:CTTCCGCCATCATAGCT 822
e T 3 T 24 BE [

gacA/B P1:CTATGGCAATAGGAGATATGGTGT;P2:CCACTACAGATTCTTCAGCTACATG 417

qacEA1 P1:TAGCGAGGGCTTTACTAAGC; P2: ATTCAGAATGCCGAACACCG 300
IR Z5ibu W A R 35

intTn916 P1:CATCATACGCTAAAGAATGGG;P2: GGCTTCTTCAACCATAGGAA 452

int11 P1:CCGAGGATGCGAACCACTTC;P2: CCGCCACTGCGCCGTTACCA 373

R3 20RMIZ5ZERAIRE 21 P25 7T (4 B A T PR 2R

Table 3 Positive rates of 21 resistance determinants in 20

R2 20HMAERKE T HAHGYHREINEER

Table 2 Result of drug sensitivity test of 20 drug - resis-
drug-resistant Enterococcus faecalis

tant Enterococcus faecalis to 7 antimicrobial

aaonts e I TR BRI R

WD WA TR R tla . 250
HHE 20(100.0)  0(0.0)  0(0.0) aacA-aphD 15 750
PR (k) 15(750)  0(0.0)  5(25.0) aphA3 12 60.0
MEEGEEREE)  8(400)  0(0.0)  12(60.0) aad: 8 40.0
L 15(750)  0(0.0)  5(25.0) ermB 15 750
PUFF % 11(550)  0(0.0)  9(45.0) re H 530
VT S 5(250)  0(0.0)  15(75.0) :ZZQ i Zg'g

TP 10(50.0) 0(0.0)  10(50.0) . ‘
ntTn916 9 45.0

RI AN ZS SR B RREA
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Figure 1 Sample cluster analysis of 21 resistance determi-

nants in 20 drug-resistant Enterococcus faecalis
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Table 4 All clone members and their distribution of resistant determinants in 20 drug-resistant Enterococcus faecalis by

sample cluster analysis

e (RS 3 Hi (%) [BESRIM AT

1 1 5.0 bla .aacA-aphD .aphA3 .aadE .ermB .vanA .intTn916
2 1 5.0 bla .aacA-aphD .aphA3 .aadk .ermB .vanB

3 1 5.0 bla .aacA-aphD .aphA3 .ermB .vanB

19 1 5.0 bla .aacA-aphD .aphA3 «vanB

13 1 5.0 bla .aacA-aphD vanB

4,14,17 3 15.0 aacA-aphD .aphA3 .ermB .tetM .intTn916
8,11 2 10.0 aacA-aphD .aphA3 .aadE .ermB .tetM .intTn916
7 1 5.0 aacA-aphD aadE .ermB .tetM

15 1 5.0 aphA3 .aadE .ermB .tetM

20 1 5.0 aacA-aphD .aphA3 .aadE .ermB .tetM

6 1 5.0 tetM .intTn916

5 1 5.0 ermB .tetM .intTn916

16 1 5.0 ermB .tetM

9,12 2 10.0 aacA-aphD .ermB

10 1 5.0 aacA-aphD .aphA3

18 1 5.0 aadE

it 20 100.0 —
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