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1.1 PBAERFHm  IgE 2017 4F 3 A & 2018
AE 1 iR KRR EBEARH 112 188 Al IR Lt
B BRIE I (— R M C R T -

1.2 ZFHFRE .0 IE $ K (Brain heart infusion,
BHD 35575 | L ERHD ek ek e D (s 373t

1.3 KR HTHER. FER. Z T,
LHER. ANV E., LERDE . KREER . 5
E LB S S P2 Y1 = 25 AN RN U 77 I
R, Y FHUMNERMEA YRR A R A

1.4 RF 2 YL R S T RS e R
A PR /A 7] ; 2xF8 Fast Long PCR Master mix,
2xA8 Fast HiFi PCR Master Mix, PCR ;=4 4{i{k[v]
i 77 & . DL2000 DNA Marker ¥4 Tt 57 3 4
A YR A PR 5 40 TR JE R 41 DNA 42 EUA
£ (Bacterial DNA Isolation Kit) W) T-db i A8k e A4
YR A TR A A

1.5 HEMNSBESLEE ERHILERKTRE
o B BE S S A, S R TR A
—4 CRAF, BED R 25000 . A B Rk
FERDTRAR, BB IR R | TR R HAR R R EEERIR
HI PR VK FERN T 5 mL BHI AR 37 56 37 °C 1%
7% 18 ~ 24 h, SR J5 40 T 55 A 40 DNA 2 B |
EILHUNH DNA, DL DNA 4R PCR 771
PEAT 16S rRNA %5, 16S rRNA 5| ¥ 55 4 : F:
AGAGTTTGATCCTGGCTCAG; R: CGGTTACCT
TGTTACGACTT., MARZRILFE 1. PCR 4534
BN W I F VK B UE S, 8 ARG 5 R — I A W)
PEATI R, I 45 5L F BLAST 9047 751 Fe X, ]
TEAE>96% I 45 T H e AL AR I S 25 8 . A
Fi MEGA X #F, ifiid 1000 4~ 58 1144 Bootstrap
{8, FABE 4 T RE R EW, I SR FW Rt

77 HeAE. DA NCBI ZRA5% LR B bk Y 275 5L e
8ll: E. faecalis 2358 (MT604811.1)., E. faecalis GX26
(KU937389.1). E. faecalis 4358 (MT544896.1). En-
terococcus durans 98D (NR _036922.1). Enterococcus
hirae R (NR _037082.1). Enterococcus raffinosus
1789-79 (NR_026499.1). Enterococcus pseudoavium
47-16 (NR _028705.1). Enterococcus faecium LMG-
11423 (NR 0 42054.1). Enterococcus avium E6844
(NR _028748.1). Enterococcus casseliflavus NBRC
100478 (NR _104560.1).
ATCC12600 (NR _118997.2). Streptococcus agalac-
tiae ATCC13813 (NR_040821.1), 243 B30y
M ERBIEAT 5, X REIRR T BN I) | J3 2t s 45
fa BHEATIC K . RIFHEM S 30% 19 H 3l LA
1 s 1 LB T-80C

Staphylococcus —aureus

#&1 16SrRNA KRNk FR

5 JinkE /UL
2xA8 Taq-PCR-MasterMix 12.5
F-16S rRNA 1.5
R-16S rRNA 1.5
DNA 1
ddH,0 8.5
S FAAL S 25

1.6 FHEBRMWEN ZH 30k [9 - 12], X453
BB ZEAERA I T 10 Bhag ) [ BBk R 1H
5 F % K] (enterococcus surface protein, esp) . il Bl
FE Fi A F %L [H] (accessory colonization factor, ace) .
JBE Jis 2 11 25 5 R B 3R JE ] (adhesion of collagen,
acm) . BT FE [H] (gelatinase, gelE) . LY
JE A (aggregation substance, asal) . 2 Ui 2 3 A
(cytolysin, cylA) . W45 RGSEH (fsr) | i
Jot 19 it 5k K] (Hyalronidase, Ayl) | U PN R 98 3 J5
(endocarditis antigen, efaA). P 17 B & (sex
pheromones, cpd)] f)) PCR ¥ 14, 5111 L4 2,
1.7 ZA80RY  #% M Kirby-Bauer (K-B) 45~
HOE AT 25 BOR S, Z8 152 90 BN BT 5 245 W0 1Y
R o D)4 B (0 1 A BR (S.aureus) ATCC25923
R AR, 2 8838 IR S0 AR fEZE
22 (NCCLS) SR EREA TS5 5
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F-AGATTTCATCTTTGATTCTTGG s 510 o]

ep R-AATTGATTCTTTAGCATCTGG
F-AAAGTAGAATTAGATCCACAC iy 120 0]

ace R-TCTATCACATTCGGTTGCG
F-GGCTAGTCGTTACAAATGAG s 655 "

aem R-ATTTTATTCTTTTGATTTCAGTC
F-TATGACAATGCTTTTTGGGAT

gelk R-AGATGCACCCGAAATAATATA 36 213 [12]

X F-GCACGCTATTACGAACTATGA iy 175 2]

asa R-TAAGAAAGAACATCACCACGA
F-ACTCGGGGATTGATAGGC

YA R-GCTGCTAAAGCTGCGCTT 36 088 [12]
F-CGCCAGAGATTTCACCTGACT

or R-ATGACGAAACATCGCTAGCTCT 36 218 [12]
F-ACAGAAGAGCTGCAGGAAATG

hyl R-GACTGACGTCCAAGTTTCCAA 36 276 [12]
F-CTACTAACACGTCACGAATG

efar R-CGTGAGAAAGAAATGGAGGA 33 499 [12]
F-TGGTGGGTTATTTTTCAATT

cpd GGTGGG ¢ ¢ 56 782 [9]

R-TACGGCTCTGGCTTACTA

1.8 THARERKRN 2730k [5,13] X532 5|
M ZE N ER R AT O PR 25 3L Y [ B M RSS2
LA vanA. vanB. vanC; & IEBET 225 Yy i 24 4L
aac(6')/aph(2'). ant(6)-1; KIS N ERFE T 254 X
HEH ermB. mefA; VU 2 A2 Wit 25 5L A terM,
B~ R Tl L K] rem)] 1) PCR 334, 519 )% 51 I
%3,

2 HEREQH

21 HEMIBESETE M 188 AL HEME S
WY F 3B 157 AR, B (B R
). B (B BROIR ) Pk 18 45 & 2% ig BR 581 4 11F Y
57 BRI EAT 16S rRNA %58 . M 57 BRIlfi AR AR A
PRRE P AR B 22 BRIEMHER A, HEBR [ — B H 3
A A Ak . L 16S rRNA #4 2 (1) 37 F 1 fn 18] 1
FiR.

22 lFRRADTIER 16 22 MR ERE T,
10 ¥Rk A BHIE R B H, SHOR B R B A,
20ROk HARBUR e B, 1 BRR H B b R e 2
7L 1Mk B R, LR A FE R
REHE, IHERASEAR, 1A NRARE
N BY o 3K S TR B 7 1 e A A N I 1% 38 A TE
EORERUW

23 BHERAKMER LI DNA B AR H
PCR 1Y 7 16 AT 8 ) JE PRI, 460 45 SR an 5] 2
PR o 10 T g B R AE 2SI BRI Th A B 1R = 1A
R, R oyl R Ak, Ay 9 PRk DR A i
HBAE 50% LA 1o ARAS 3 238 i BMIIK IR O efaA
(100%, 22/22). asal(90.9%, 20/22). cylA(90.9%,
20/22) . f51(90.9%, 20/22) . ¢pd(90.9%,20/22) , acm
(86.4%, 19/22). gelE(81.8%, 18/22). esp(68.2%,
15/22) . ace(54.5%,12/22) .

2.4 HPORWLER 13 FiiAd Rt A 4
RN, FEHERE X T &R W22 s e
Jie . 25 h T B A, XA R 24 ) ) SR
AN TR B A 24, L vl o) e 5 2% R DU B 2 A TS 25
g, BRI 255 03 4,

25 THAERKMER LI DNA B AR H
PCR W7 LA T 25 BE PRGN, 9 s 24 ik PRI 7 2
WA BR B RG4S R A 3 i, BR T vanA(0%)
vanB(0%) Fll vanC(18.2%) 4 35 XA B9 K H R 4h,
oy 6 B 3 R A B 3253 501 R aac(6)/aph(2')
(40.9%) . ant(6)-1(59.1%) . ermB(68.2%). mefA
(54.5%) ., tetM(72.2%) Fl tem(81.8%), HoA PUFR £
St 245 3 R T PN T e it i 245 35 DR AT 2 AR = 1)
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vanA
vanB
vanC
aac(6')/aph(2')
ant(6)-1
tetM
ermB
mefA

tem

F-GCTATTCAGCTGTACTC
R-CAGCGGCCATCAATACGG

F-CATCGCCGTCCCCGAATTTCAAA
R-GATGCGGAAGATACCGTGGCT

F-GGTATCAAGGAAACCTC
R-CTTCCGCCATCATAGCT

F-CCAAGAGCAATAAGGGCATA
R-CACTATCATAACCACTACCG

F-ACTGGCTTAATCAATTTGGG
R-GCCTTTCCGCCACCTCACCG

F-GTGTGACGAACTTTACCGAA
R-CCTGGTCAACTTGTGCAACTG

F-GAAAAGGTACTAAACCAAATA
R-AGTAACGGTACTTAAATTGTTTAC

F-ACTATCATTAATCACTAGTGC
R-TTCTTCTGGTACTAAAGTGG

F-AGGAAGAGTATGATTCAACA
R-CTCGTCGTTTGGTATGGG

54 783 [5]

54 297 [5]

55 822 [5]

58 535 [13]

58 597 [13]

56 501 [13]

56 616 [13]

58 346 [13]

51 535 [13]

HNFC157138
HNFC157139
HNFC157137
HNFC157136
HNFC15787
HNFC15777
HNFC15772
HNFC15765
HNFC15745

38 MT544896.1-E. faccalis-4358
MT604811.1-E.faccalis-2358

HNFC1575
HNFC15714
HNFC15719
29 HNFC15746
HNFC15849
HNFC15753
HNFC15754
HNFC157142
HNFEC15756
HNFEC15759

o[l HNFC15727
HNFC15751

100/sh HNFC15752

2

~

4

N

99 HNFC15744

KU937389.1-E.faecalis-GX26

E.faecalis

76r—NR 036922.1-E.durans-98D

NR 037082.1-E.hirae-R

NR 042054.1-E.faecium-LMG 11423

NR 104560.1-E.casseliflavus-NBRC 100478
NR 026499.1-E.raffinosus-1789-79

NR 028705.1-E.pseudoavium-47-16
78L=NR 028748.1-E.avium-E6844

NR 040821.1-Streptococcus agalactiae-ATCC 13813

0.02

NR 118997.2-Staphylococcus aureus-ATCC 12600
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T4 ERHKEAHRATWHRER

TR o [DE]

2 2R

n % n % n %
T MR Vancomycin 21955 1 45 0 0
FRPUMK Ampicillin 9 409 2 9.1 11 50
HRER Penicillin 5227 8 364 9 409
£175 K Erythromycin 3136 6 273 13 59
WUIRE Tetracycline 2 91 8 364 12 545
WNUP R Ciprofloxacin = 14 636 2 9.1 6 273
FEFUP B Levofloxacin 13 591 2 9.1 7 318
KRR Gentamicin 12 545 4 182 6 273
e R Streptomycin 5227 0 0 17 773
FIZE W Linezolid 21 955 1 45 0 0
BEHLT Koalaranin 20 909 2 91 0 0

W2 A Nitrofurantoin 19 864 3 13.6 0 0

A EK Chloramphenicol 15 682 1 45 6 273

T S: R L H A R i 24

24 ¢
20t

16+
12+
L mll
41
0 []
<

@
on@?' 403"& q&\ 090 0‘\\ Q:(,("\, 6\@9\?' \Qj\@ \Q/@‘
M 25 HE A

K3 FEmER 23 25

3 i i
S BRI Lo B R R R R —, H
I 31 286 A 52 A0 P, 2 3 0K S 2 PR B0 T A L
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WA lﬂ/*}k

HERW AR KRERE L a5 W IRAE R G5
I, JUHOR PRI (UTDM, AR Y8 SCik A, 2%
JBR TR 2 5 | A PR 6 SRR ) F2 B B R ) (R, BF
EN R SN e PSS SN TR
SrEEL, AL IR 254 2% o IR AR Ik
TR 7 B R o A Y 5 T SR R TR 2 M R TR A 43
MR Z, ARRIE . ASFIFh I EK 7 2 A
K R R R, ATRB AR IX . AHE . AnASE:
ANFIE I o 22 BRoR T R R 2R A R e 43 25 1Y TR
PR, 9 FhEE 7 BE B A R B KT 50%, (A
hyl FERRKEHY o 22 PRIEN BK i #5122 HRE 7 5
PR, BT 2 i BR A AT W) B3Rk 5 AL g 0, Hor
[] s 5 8 g g X A 2E 1 3K TR i 22 i 40.9%,
o5 R R B AR 9.1%, XGRS
RN B 5T 45 AR R o esp MR H 56 55 17 I
R FT 45 FARAT, 3978 65% 2oty FLIFRER hyl £
PG o gelE HA B K 2, 1X 5 Sharifi'”
SRS R . cplA B R — BN 40%,
MAIFFE S cylA BIZEHBRE A 90.9%, Fligk!
BIBFFEAREA K H#ITL, cylA.| esp F1 gelE B HIR
I35 38.9%. 52.2% FI 47.8%. FIHEES ZHHF
FREARR AVLIR, cylA. esp Fl gelE K H 2R 551
M 30.77%. 56.41%F1 58.97%. HLE! 5 Y
RS L, FLEE 7 SR AR AR R A . T
AR GREA IR T, cylA Fl gelE HIK K L
SCHR [9,16] RS H AT B b T B, oA S ]
i asal., acm. cpd Fl efaA FI3CHK [9,16] 4 kb 2251
WARK o H AT DA e s, AN ) b DX 26 iz BR T 2
TTHEF IR RA R K 2Z T o cpd FEH P FELE
A B T AR OC B PEAS B R TR, AT AR AR OC
M EE RN 25 e R 2 o BRI, 28 3 HE N ZE A B
ST RN E Z EI A FIRE S opd HEH =
PP AT L, TEARMIE T efaA WKL H R & IR
100%, X 5 CretiZE® [UAT5E45 R —%, Eaton!” &%
MR, efaA BE R Uk AP AE T R4 25 3K TR
SEYITH, I EHRZE(89%) 3k H & i ZE Bk E
WREA efaA Y H T, I, DL efaA FEREE,
A TR ZE A R 1Y 43R

Bl Bo A= 22 00 R, B sk vy i 245 1
BT, CBON FEBURH . EASLE D, it 2y
FR 5L R ARAF AR AR =, H. 81.8% M ZEMAER
G 2 P B2 36 . B 2005 AELLCK, 25
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5 ENBARFEARME . A 1988 4F 1 AR IE F 7
TR R IR (VRE) 5, 78 T 525 i AT i 22 41
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RIVEERIERTF G o 22 MRIEHER TR XTZ R PU AR
Tiif 24 558 5 4 [ K P AH Bl 5, #E00 AT B2 5 2 b
b BEAH FH 2R PR AE A O, g RERE . 3
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Virulence genes, drug resistance genes and drug resistance of

clinically isolated Enterococcus faecalis

WANG Xin', HAN Yu', PAN Jiwen', YANG Nuo', ZHENG Lixin’,

ZENG Jifeng’, GUO Guiying*!, ZHENG Jiping'
(1. School of Life Science, Hainan University, Haikou, Hainan 570228; 2. Hospital of Hainan University, Haikou, Hainan 570228;
3. College of Animal Science and Technology, Hainan University, Haikou, Hainan 570228; 4. College of Science,
Hainan University, Haikou, Hainan 570228, China)

Abstract: To reveal the pathogenesis of Enterococcus faecalis and provide scientific basis for clinical
treatment, several strains of E. faecalis were isolated from female vagina and their virulence genes, resistance
genes, and drug resistance were detected by using PCR and Kirby Bauer (K-B) disk diffusion. The results
showed that 22 strains of E. faecalis were isolated from 157 samples. Of the 22 strains isolated, efaA was the
most commonly found virulence gene (100%), followed by asal (90.9%), cylA (90.9%), fsr (90.9%), cpd
(90.9%), acm (86.4%), gelE (81.8%), esp (68.2%), ace (54.5%), and Ayl (0), and the drug resistance genes
detected were vanA (0), vanB (0), vanC (18.2%), aac(6')/aph(2’) (40.9%), ant(6)-1 (59.1% ), ermB (68.2%),
mefA (54.5%), tetM (72.2%), and tem (81.8%). Antibiotic susceptibility testing by the K-B disk diffusion
method showed that the isolates were sensitive to vancomycin, nitrofurantoin, linezolid and koalaranin, but
resistant to other antibiotics in different degrees. To sum up, vaginas are susceptible to E. faecalis infection, and
experiment in vitro indicated that glycopeptide antibiotics were promising in the clinical treatment choice for E.
faecalis infection.

Keywords: Enterococcus faecalis; drug resistance; virulence gene; drug resistance gene
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