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Background : Vancomycin-resistant enterococci (VRE) have been increasingly isolated worldwide
as a nosocomial pathogen. In Korea, because avoparcin has been used as a growth promoter in
animal feed, vanA-containing enterococci have been found in animals. The aim of this study is to un-
derstand the epidimiology of VRE isolated from chicken of diverse geographic areas.

Methods : Thirty eight isolates of VanA VRE from chicken of diverse geographic areas were inves-
tigated. Multiplex PCR was used to confirm the genotype of VRE. Long PCR and restriction frag-
ment length polymorphism (long PCR-RFLP) were performed to analyze the structure of Tn1546. If
the RFLP pattern was different from the prototype, PCR amplification of internal regions of Tn1546
and subsequent sequencing analysis was performed.

Results : All 38 isolates harbored vanA gene and divided into 3 types by long PCR-RFLP. Thirty fi-
ve isolates (92%) were classified as type |. Two isolates and one isolate were belonging to type I
and type lll, respectively. Type Il revealed an insertion of IS1216V in vanX-vanY intergenic region. IS
element integrated type Il did not match any previously reqorted seguence.

Conclusion : Structural analysis of vanA gene cluster from chicken revealed that the majority of
isolates (type I) have indistinguishable structure to E. fecium BM4147. This results indicated hori-
zontal spread of resistance gene among isolates from chicken. Genetic rearrangement of Tn1546
was infrequently detected in Korea. (Korean J Clin Microbiol 2003;6(2):114-118)
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Table 1. Sequence of PCR primers used for detection of vancomycin resistant genes
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Gene Sequences (5'—3") Size (bp) Reference
vanA CCC ACT TTG CTT TTA TCC CGC 356 [8]
ACC CGT CAA TCC CAA GTT TCG
vanB CGC CAT ATT CTC CCC GGA TAG 667 [7]
AAG CCC TCT GCA TCC AAG CAC
vanCl1 GCG GTA TTG GGA AAC AGT GCC 429 [8]
GCG GTC AAT CAG TTC GGG AAG TGC
vanC2 CGG GGA AGA TGG CAG TAT 484 [8]
CGC AGG GAC GGT GAT TTT
Table 2. Sequence of PCR primers used for long PCR and vanX-vanY intergenic region
Gene Location Sequences (5'—3") Size (bp) Reference
Long PCR primers for Tn1546
164F 164-185 AAC CTA AGG GCG ACA TAT GGT G 10414 [9]
10577R  10577-10553 GGT ACG GTA AAC GAG CAA TAATAC G
Primers for vanX-vanY intergenic region
8448F 8448-8467 GAT GAA CGC TCT CAT CAT GC 691 [12]

9138R 9138-9117 TTC CTG AGA AAA CAG TGCTTC A

mycino] €] ¢] T Ao = A S UEpH o 24
AT ABA A FHEAE AE5t7] oY, gAY
ST T e wolA WS AEE 5 o] A
B 7 FAE oF7lsta it VRES] #-8] &
T3 F el A 2ol & Heol=), o] = 7 AbR 9 glyco-
peptide #| A & H7Fall $h=A] o] o Fof] & FH o2 A7
"o} 713 Al2 ) YA Z71 A 2 avoparcing: & 713817
ol m o 7S VRE:E F2 Z3ax4S 4oz
sto] JAAte] 4 AA A EeE At v 9

o /] &= avoparcing AF8-3l9 E 1117]—01]/\1 7} ALl
A E&Le o VRE Ee T WA A 27 B

29 H} glo] 7}E o 2 HE ¢ VRE A 3754 o] A A5
ATt FHe] A AL A A B ol g BT v}
oA = VREZ} 22l & = Zl o] v =3} & Z o] t}2,3].

T el A= 1992\ ol B} F[4]o] MW Sxto] 7hy
E o A vancomycinol] 1% 42 K o] & Enterococcus
durans 1o 2 A &0 = EJ_o}Szi\:}. g HuE ZTRE
1997 A 742 =W VRE®] #8]¥l =& v gk oy,
1998 o] T XE] 73 & vancomycin A}8-2] =719 Ul &
©] VRE #2]= @A A F7tstth. =l VRE 74 9
Y AR o2 Ao E v =] 99 fAL
s}, FY ol A &= o] 1] avoparcing 7}=2] wj AR A
ZAl AbE-Ste] gh7] w Eoll (5 AT LA vl AL R
A zxd TE5E& UdF HIFARE 71 9 A) 7F5 A
o] Feldx Had vt TS, 6]. ofof] AAE S = o
2] A o] FoA E2]¥ VanAd Enterococcus faecium

377 detel WY fA49S SAstn Wy Fa

=TT )

>~H

o] F25 £43sto] VRES] Ao mgo] ¥zt

shsie.
that

1. AT

=13=3]
o

M, 7371, 5 B A G HellA ZeE 3859
VanA¥ E. faecium& thd o= s}ith. ZF 5= vanco-

mycin 6 ug/mL<- 53 Brain

heart infusion agar (Becton

Dickinson, Sparks, MD., USA)E- o] &3l gtd Aoz
vancomycin WAl o] -5 AH 53] 11, A #5of 5o
7129 471, APl 20 STREP (bioMerieux, Hazelwood,

MO., USA) strip 2 2} 5574 7]
rieux) = ©]-&3Fo] % 513t}

2. Wdwde 2H

7121 Vitek system (bioMe-

Jastdu) x| o) A S8 2-37]2] H S Trypticase

soy broth (Becton Dickinson) 10

mLol] A Z38}o] 244 7F u)

93l & Qiagen DNeasy Kit (Qiagen Inc., Hilden, Germany)

£ o] &3to] DNAS FE3130

it Aukgolel FAN %

ol PreMix-Top [Bioneer, Korea:Taq polymerase 1 unit,
dNTP 250 M, 10 mM Tris (pH 9.0), 40 mM KCl, 1.5 mM
MgCI2]0] £9°] 9)+= 0.5 mL A1 g o t)d 5 DNA | ¢
Lo} Al kA 1.5 pLA S 22t} GeneAmp PCR System
9600 (Applied Biosystems, Foster city, CA., USA)S- o] &



116 X,

E E E
| 982] 1696 | 2256
N\ Ll

o[Mal, o|M=, o|¢u, EF

rlo
°

N
10
>
o

>
o
Ofn

\J

E
2775 2633 J

) )

IR,

E
>|<
AM ORFI N ORF2>—{ vanR> vans >—{ vanl-> vanA$ van>>—{ vanY

IR

Fig. 1. The structure of VanA transposon Tn1546, indicating Eael target sites (E) and predicted sizes of restriction fragments.
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Fig. 2. Restriction fragment length polymorphism of Tn1546 amplicons digested with Eael. 1, 16 : 1 kb DNA ladder (Promega,
Madison, WI., USA), 2: long PCR amplicon of E. faeccium BM4147, 3: E. faecium BM4147,4: W1, 5: W2, 6: W4, 7: W5, 8:

W6,9: W7,10: C35,11: C36, 12: S33, 13: S34, 14: A33,15: A35
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Fig. 3. PCR amplicons for vanX-vanY intergenic region. 1:
100 bp DNA ladder (Promega), 2: E. faecium BM4147, 3:
A33,4: A34,5: A35
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