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Background: Vancomycin-resistant Enterococci (VRE)
infections are caused by Enterococcus faecium in
about 90% of the cases but can also be caused by
Enterococcus faecalis. Thus, this study investigates
factors that cause a low isolation rate of vancomy-
cin-resistant E. faecalis (VREfs). To this end, the au-
thors study the clinical traits, resistant gene structure,
genomic classification, and molecular characteristics
of the virulent factor.

Methods: From January 2001 through September 2011,
17 vanA-containing E. faecalis isolates were collected
from hospitalized patients at Ajou University Hospital
in Korea. ldentification, antimicrobial susceptibility test-
ing, and PCR of van and esp genes were performed.
Pulsed-field gel electrophoresis (PFGE) was used for
strain typing. PCR and sequencing of the internal re-
gions of Tn1546 were performed for structural analy-
sis of the van gene.

INTRODUCTION

Hksnlo] Al WA AL (vancomycin-resistant enterococci,
VRE)- 19861 fridoll4] A5 Hadl o] % dAxj7kz] A A
Aoz el NlErt Frlste] Fo3k Wl Fdder Azt
3 gk Fell A= 19929 Park S{1]0] W&y $kx}e] 717
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£ Hagt & "R AlS FTERAlelth AR Bkl
VRE®] WAHE 97VA&(vand, vanB, vanC, vanD, vank,
vanG, vanL, vanM 3} vanN)©]3L, o] F vanA®}; vanB& o] A A
Al el it AAskaL Yek2-5). L] WEA A7t
+ cytolysin, aggregation substance, gelatinase, enterococcal sur-

face protein (Esp) S°| om, thiie] wWEA ezl

Enterococcus faeciumBX} Enterococcus faecalisollA Z&] ZExY

Results: Of 4,235 VRE infections, 3,918 (92.5%) were
caused by E. faecium, and 95 (2.2%) were caused by
E. faecalis. In 67% of VREfs infections, there was a
preceding occurrence of E. faecium infection. All iso-
lates were of genotype vanA. Our isolates were div-
ided into three types according to the distribution of
IS elements integrated into Tn1546 (types | to IIb). The
PFGE results showed no clonal relatedness among
isolates.

Conclusion: Our study found that VREfs infections af-
fect patients who have experienced vancomycin-re-
sistant E. faecium. (VREfm) infection or undergo in-
vasive procedures. The VREfs seems to involve the
horizontal transfer of Tn71546 transposon from VREfm.
(Ann Clin Microbiol 2015;18:76-81)
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MATERIALS AND METHODS
1. CHAL
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Al 24 ZAE Clinical and Laboratory Standards
Institute M100-S2301]41[8] AAIs}= ¥ ol w2} vancomycin,
ampicillin, tetracycline, teicoplanin, ciprofloxacin, linezolid, qui-
nupristin-dalfopristing tHAo 2 tjA= sHb-S AX]elic)
vk nlo] Aol thet # A& AlE S (minimum inhibitory concen-
tration, MIC):= E-test strip (bioMérieux, Marcy- I'Etoile,
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Ap F2 AL Willems 5910l 213 W& AH&3te] Tnls46
AR RS FHEES PCRE A= PCR mappings
LA prototyped} Bl slo] ZEALEo] B A L} HHo|
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6. 788 £AM: Pulsed-field gel electrophoresis (PFGE)
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Fig. 1. The number of isolated enterococcal species according to 11
years. Abbreviations: VREfm, vancomycin-resistant Enterococcus
faecium; VREfs, vancomycin resistant-Enterococcus faecalis.
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CLSIZ| ol whzt AJ243E g A| 4] AAE Hisiato] Al
MICZke] 2% =256 pg/mLE 1% WAS Jehlgt) =z
o g AJeReh Al 24l A4 23 ampicillin 10 #g
7} linezolid 30 pgolle BE T97F 485 HAAL cipro-
floxacin 5 pgoll el 2777 242 WA, T & B3l
tetracyclin 30 # g, teicoplanin 30 g, vancomycin 30 #g, qui-
nupristin-dalfopristin 15 pgoll= & 757 WS HSich

3. HYRAAE & LIEREA FEEN

ogk

WAFAAE S W #7178 257t vandg ol et Wi
A AR F2 EAl W F38 7 E FEEAC 13
173(6%), Ta® 12F5470%), 1Ib%] 47324%) 2 E-731
thTable 1). BE F3ollA 1815429} 1S1216V7} AH)=lo] 9l
%tk Prototype§] BM41473F FU3t 722 WARAA =
o] ¥ispr} e W2 3 TS5 Adek 1336y Tnis46°] 2
2 whol] orfl AR AT 3] 1S15427F AFQE 3L vanx®t
vanY-Z intergenic regionol 1S1216V7}F AU A 4] F4
o]%e] GAR} A Holk Mad)(12-5, 7-8, 12-17)E Tnl546
o] 2= wielol] orf1 SRR} AAT} 3 1S1216V-1S15427} =
HE ARIE] S vanXS} vanY intergenic region®l| 1S1216V7} AH)
= Folrk b1, 9, 10-11)S a3 A vanXot
vanY-Z intergenic region®l| 18121677} AAQ=wA AHQ] H-9

ol39] AL AR HolckFig. 2)
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HI

HEH 2K}

WEA A7 esp AR Nkl A- 2 CHHEA] 9]
TF-zol| thgk PCR £4] ZAIE & 177F F 1075458.8%)°l
Al okl o]gltKTable 1).
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FHE EAM: Pulsed-field gel electrophoresis (PFGE)

17705-9] PFGE4] Z3= Tenover 50| A& 7|50l ut
g}, 2-370¢] WE Aol HY A9 ZHA dfd I,
4-6702] Zto|7} g 75 A 7FsA ol e FFE, T o]
o] xpolE HY 75 F44 APl gle TE 3
th12]. B4 A3 ol FFE EF 48 Aol g A

1

© F vpElkkekTable 1).

o

DISCUSSION

g F7o WA AR BT vand® el et vand W
A FAAE vanS, vanR, vanH, vanAd, vanX<} vanY 7% +74
AER FAE o] Yx Tnis460 AXeH=HI[13,14], SA7HA
HyE )52 vanA¥ VRETE prototypedl E.  faecium
BM41479] Tnil546S 9822 lo] point mutations, IS AF]
8§24 24 5 ookt okl $24 Axge wel

[14,15]. ¥ AFNAE AFFES EF Tnl546 T2

Table 1. Characteristics of 17 vancomycin-resistant Enterococcus faecalis isolates

PFGE based dendrogram

Strain Specimen @p gene Tn 1546
analysis type 100% 80% 60% 40% 20% 0%
J1 Catheter Neg* IIb |
J3 Wound Pos T ITa —
J12 Wound Pos’ Ta —
12 Wound Neg* Ila 1
4 Urine Pos' Ia
J5 Urine Pos’ Ila :li
I8 Blood Neg* Ia
J6 Wound Pos T I
19 Urine Neg* b
J10 Catheter Neg* b ‘
3 Wound Pos' Ia
J17 Urine Neg* la E_I—‘
J15 Wound Pos’ Ia
J14 Pus Neg* Ila : |_
J16 Wound Pos’ Ta
77 Urine Pos’ Ta
Il Urine Pos’ b

*No presence of the esp gene; TPresence of the esp gene.
Abbreviation: PFGE, pulsed field gel electrophoresis.
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Fig. 2. Tn1546 type of 17 vanA positive E. faecalis isolates. The positions of the genes and open reading frames (orfl and orf2) and the direction
of transcription are marked by big arrows at the top. Inverted triangles represent IS elements. The position of the first nucleotide upstream and
the first nucleotide downstream from the IS insertion sites are depicted. Small arrows indicate the transcriptional orientation of the inserted IS
elements. Deletions are indicated by dotted lines. Adapted from “Genetic rearrangements of Tn/546-like elements in vancomycin-resistant
Enterococcus faecium isolates collected from hospitalized patients over a seven-year period,” by Park 1J, Lee WG, Lim YA and Cho SR, J Clin

Microbiol 2007;45:3903-8. Adapted with permission.

AR Az Bek TellAE Yu Sl16]0] W T2
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o)A WA E. faecalis®} Bkzuto) Al WA E. faecium Aolol] W
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A ] 40%ell A HEzatol A WA E. faecium 73] S

G AemE 24 ¥ slivl A REHEN £ fae-
o] g F8E + A
& =4 A iEvtel4l WA E
faecalis®t WFaLato] Al WA E. faeciumo] Zto] Zed=l 73-9-Ewk
ofUz} vtamle] Al WAl E. faecium 733 ¢lo] shog 7kl
H Ao E e WA A5A Alss ke ot
gRlx]o] o]t IF5 F3ll WA Holl EAs= Hiaufo]4l
WS 253 2o g Az
el WEA el shlel B TS AL
W chilo g Alie] W§EAS Folal A A2k} biofilm ¥
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Vancomycin W Enterococcus faecalis4
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5 hdeg s SAT WA 224, 44 4 B4 9 W54 1A EAES SAE 248l
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A1l 77|17 Bt H2l% 4235 VRE ¥ F E. faecium®] T 3,918 (92.5%), E. faecalis T+ 95 (2.2%)
E. faecalis7} ‘&e1%) 3¥2k2] 735 E. faecium F¥ed o] A3 57} 67%J k. WA FAARE LS B vand® ol siet. A

AR F2 Bl ulE §382 VAR EREJILIH, ¥ Y 11bF), BE T5ollA] 1815429} 18121617} 44 =] o

AAck WEA A2} esp AR E4] A 58.8%0114 FG oI, PFGEE o] &3 78 E4ollA v ¥ 7 44
AA-L it

dE: vtatvto| Al WA E. faecalis 7432 71E2] Whalntol Al WA E. faecium 7rdo] JAV =D v
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