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Abstract

Objective: To explore the genetic relationships of E. faecalis originating from different animal ori-
gions. Methods :The seven housekeeping genes including gdh, gyd, pstS, gki, aroE, xpt and yiqL of
all 59 E. faecalis originating from different animal origions were amplified by PCR method and se-
quenced, respectively. The sequences were analyzed by multilocus sequence typing technique
(Multilocus Sequence Typing, MLST). Results: The 59 E. faecalis were divided into 27 sequences
type (Sequence type, ST), among them, the major epidemic sequence was ST-16 (16.9%), followed
byST-163 (representing 6.8%), ST-238 (6.8%) and ST-631 (6.8%), and is closely related to noso-
comial infection of ST-16 sequence type, the ST-16 Sequence type associated with clinical infection
were widely distributed in slow loris, chicken-origin, lesion viscera, fresh pork and pig dung. Ad-
ditionally, seven sequences type were widely distributed in the pig and slow loris stool. And, all of
them have ST-16 sequence type. Conclusion: A variety of animal sources contain the dung entero-
coccus sequence of infected people, it also laid the basis for study of pathogenesis in E. faecalis.
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HE: AT HNABSYIRIE 272K (E.faecais) MR F FIBE R R . 77k FIFHPCREEARXT 5984
FSRIEEGERE 7T EFEFEgdh. gyd. pstS. gki. aroE. xpt. yiqL5y BT 9 E, RENFLE
B, FIFAZA RS9 EEAR (Multilocus Sequence Typing, MLST)HEAT 4. Hst. Z58: S9¥RARRERK
WREHERER R T 2717512 (Sequence type, ST), A, FERTHFFHIEREST-16 (1516.9%), HiK
RST-163 (156.8%). ST-238 (156.8%)FIST-631 (156.8%), Ti-S5EREHNESHIIMERMST-165511L,
T EAFERRE R MAEIEINIELESHRES . F5, BRERNEED > EF7MFIE, B5F
ST-16F518 . &ik: SRNYRFEPEE RPN NFEGEERE FFEL, X AR EBORYLER 5
T Ehit.

Xiia
EIRE, SMRFHI, EXRER, FIIE(ST)
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1. 5|

J¥ BR B (Enterococcus) /& — Rl 2 AR EUW 1, AT 51 e ™ B 1 I e Y IR R gL 2 M Eh P [1] [2], Fe, 3%
JER B 51 RS B G 5 85%~95% [3]. 5l AT EELEIR AFE IR EF Yy . MR . WUMAE . O ER . IR
1555 (2] [4] [5]. 1R H BT AER R RIBURMLEEAE, & RIS 108 I H F AT R, U2
FER 24 IR AT, SR ek 5 AN MRG0 /A1) [3]. BL, T RS S ER 1A
UG LS VNS SN 5 L o

ZALRT A5 B (MLST) A2 1998 4 Achtman 554 I Kk il R 1) o+ AW 5oy B 05 %, A d it
FRAERIAZ BRI T e A, 3WId /b 22 N R FE D 450 bp 2245 A% O A B IAZ IR 7 41) AT %o B8 Ak PR 567
BERIREAT Z PR I LU ARE, MR AN 7] F) B ARG AN [ 94 737 210 284 Sk i A Lg% 4 G & [6] [7] [8]. HIF MLST
BAERI R, SWEEVES, C©F —MNRERMEIEE, AR S5 A B R A BIERE g AT [ R A
Lexs IR AT AR TR, XX A ERIE . A FE R SRS A SRR G 18] B AR IR A
RAMPUEZRPUE WATYR 8 BRI 7 55 2 IR A AH DS MR BE 8 T J: A [6] [9]-[14]. BRIk, AREGK A )
SRUR 59 MRIEAERIE R 7 N R IR BT ZAL ST H 08T, RIEAF A [F 17 50 BRI T ARSI . A
[ B AR R G R b, Ut 9 3 W 3K R S0 AL 257 LA

2. 5%
2.1, HiFh

59 MR B AT A A SIS EARAE A, HIYEIT 16S rRNA 7L E, A 59 MR M N2 7R,
JEF 50% H il —-20°CLRA7, HoRIES Wk FRER DR,
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Table 1. The source of the enterococcus faecalis isolates

= 1 #EATKE S BIRERIR

K [ IR~

e/ 12 2-9, 2-10, 2-11, 3-2, 3-5, 6-5, 6-6, 6-7, 6-11, 9-5, 9-8, 9-9

PN 10 1'A, 18A, 22A, 26A, 34A, 37B, 41B, 43B, 44B

FERAE I IE 12 N1, N2, N4, N5, N7, N8, N9, N10, N12, N30, N33, N41

HEBE R 9 4-1a, 4-1b, 6-2a, 12b, 14-2b, 16-1b, 20a, 27-2b, 27a
FAPRIH 7 S1, S2, S4, S7, S15, S18, S19

B 7 F4,F7, F8, F9, Z . 20-1, Z B L@, Z il 6-1

£ 3 D7@, J1-2, 39-1

FE: BIFRAI NCBI accession number Jy: N1 (FI378656), N2 (FJ378657), N4 (FJ378659), N5 (F378660), N7 (FI378662), N8 (FJ378663), N9
(F1378664), N10 (FJ378665), N12 (FI378667), N30 (F1378685), N33 (FJ378688), N41 (F1378696)

2.2. EERF

PCR Sz MiR7f: DL2000 DNA Ladder Marker. Agarose-Molecular Biology Grade E g ¥ (5 5 44 T.
FECRIE)EBRAF]; TagPCR Mastermix I Ezup #2021 B £ (K120 DNA ik & B g AE TAY T
FEHBR A ; DNA Green IR YRNE B AL R BEEVEARAIRAF: BHI #5325 1 x TAE Bk
W KO FEHRNEEFRINZEKE,

2.3 HELE

231 AERERSHAIES
BERAT B B S G IO 261 R RIZE T BHI B3R PR b, 37°CHiF% 24~48 h. $REUAANHETE, %M
F 5 ml 4k BHI 853738, 37°CH; 3% 12 /i

2.3.2. DNA BY$2EL
$ bR B TR B % IR Ezup AT 040 T 3L R4 DNA Hl3a 7 & it B B HE1T DNA 4 EL,

2.3.3.PCR 5|41&it 5 &/

AR www.mlst.net [P 5kifff iE 2E BRI 1K) 7 %18 SRR gdh. gyd. pstS. gki. aroE. xpt #lyigL fEA
HbREER, WAL Premier 5.0 Bt 5103 2), HiEfE bilgE TAY TRA WA R &K, %R&51
KI5 F 5208 5| YR BN 20 pmol/ul, —20°CIRAZ44H »

2.3.4.PCR R R R &M

X 59 PRIEER B AT BB 1G . AR DNA 2 (2 AW RO RUZE LB 1K 2 pl), b RI#GI4% 1l
(20 pmol/ul), Tag B 10 ul, HARHEE TRKAME, SRR 25 pl. 7 FEE PCR #4825 : 94°C 1iiAR
P£ 5 min, 95CA:E 30s, 56°CiB-k 30s, 72°CEEMH 1 min, FLiE(T 30 MEH; 72°CZEH 7 min.

2.3.5. PCR ¥t == 430 =

B2 1.0%35 HE BRI IS i PCR 724, 3% B TAEM) TREH AR S A PR A 7347 41
5E o
2.3.6. MLST #4947

W7 J5 AE 223528 B M BR 1E MLST 23 BT X 48 AR 25 28 34T 20 B 75 HH A5 A8 22 R 7R R0 2 471 Y (ST .
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Table 2. PCR primer sequence and the gene length
= 2. PCR 5|55 5 B EEKE

A SI¥IFFI(5"-3") FEHIK 1)\ (bp)
gdh-1 GGCGCACTAAAAGATATGGT 530
gdh-2 CCAAGATTGGGCAACTTCGTCCCA
gyd-1 CAAACTGCTTAGCTCCAATGGC 395
gyd-2 CATTTCGTTGTCATACCAAGC
pstS-1 CGGAACAGGACTTTCGC 583
pstS-2 ATTTACATCACGTTCTACTTGC
gki-1 GATTTTGTGGGAATTGGTATGG 438
gki-2 ACCATTAAAGCAAAATGATCGC
aroE-1 TGGAAAACTTTACGGAGACAGC 459
aroE-2 GTCCTGTCCATTGTTCAAAAGC
xpt-1 AAAATGATGGCCGTGTATTAGG 456
xpt-2 AACGTCACCGTTCCTTCACTTA
yigL-1 CAGCTTAAGTCAAGTAAGTGCCG 436
yigL-2 GAATATCCCTTCTGCTTGTGCT

3. RES

3.1. PCR f=4Jpi/ 45 R

WRYE FiR 519, P4k, DL 59 MrISHERE DNA JBitRiHAT PCR #7184, 59 #kIS Bk 13k T
gdh. gyd. pstS. gki. aroE. xpt flyigL 7 N B, 4 1.0%EE IEREEER ek, K/ T /h—3%,
PEOLIE 1 R 2.

3.2. 59 ¥RIEMATKE MLST HhER

¥ 59 BRIEAERE N 7 MK I gdh. gyd. pstS. gki. aroE. xpt Al yiqL [9 48 p= 3% 5 K 2 =1
JF, WP 25 5RAEE BR MLST M 22 Ex 700, 255 59 MRISIGER A # i 1 27 /> ST &Y, P44
R 3o I XS 27 AP A o34, ST-16 JPHI R R %, (5B %) 16.9%, HikJg ST-163. ST-238. ST-631
AR, 43505 6.8%, ST-69. ST-138. ST-330. ST-597 41 B 43 i 5.1%.

M ST 7B BRI R SRR DG R 43T, ST-16 J7 1 B B MR IR, TESE A I E S A= BEPRIRE 835
WA RGURIA AT s INBRRSKRIE S B & (0 ST JPFI AL AT, R0 8 A E L 8 26 A AR R 1 B ik 73 1 35
THETA ST A, Hrh, RN ERE SIS ST-16 A1 ST-330 PIANFAIAL; MM S8l FIig s
N5 5545 ST-16 Al ST-225 PIANFHIAL . Brict ST-16 b,  Huth Skl 10 11 bk b DU AS 254 4 1) 110 5 471 28
4. ¥1ig

FAEREE 72 B 50 A0 1 5 PR 77 AR S I RO 1, #A5 AATTG  ER B Ok R S A, 1
XPRUE S WK S PRI ) B S AL S R T T, DL B Bk B BUm LB 7T T 2L 2 o
AT TR — K AI[1] [15] [16]. MLST Rld i #8758 52 Jik DR 1) A8 S ke # 7 s i B 2 R s A% oG &2, HL#
YE+orfai e, RS BB m B ) S5 M S AT EE 3]
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Figure 1. PCR amplification products of 7 housekeeping genes in enterococcus faecalis. M: DL2000DNA Marker 1: gdh
gene; 3: gyd gene; 3: pstS gene; 4: gki gene; 5: aroE gene; 6: xpt gene; 7: yigL gene; 8: blank control

1. FEPAERE 7 NEREER PCR #1445 R . M: DL2000DNA Marker 1: gdh #£E 2: gyd #&E 3: pstS &F 4:
gki ZF 5: aroE Z[F 6: xpt ZF 7: yigL EF 8: =EXTH

Table 3. MLST data analysis of 59 dung enterococcus strains
= 3. 59 KRIEMFBKE Y MLST BURER

T bRA %fﬁ% _ ST B bR =
Gdh gyd pstS gki aroE xpt yqil
1 8 7 7 5 4 4 1 4 ZHEMEA
10 5 1 1 3 7 7 6 16 N8...
3 27 12 1 32 6 2 33 69 N4, N12, N41
1 24 11 17 25 39 35 3 80 D7T®
2 17 2 22 1 14 14 1 116 N33, 9-9
3 27 7 46 5 39 2 36 138 18A, 26A, 43B
4 1 5 29 25 4 3 12 163 S7...
2 4 4 46 33 2 1 3 207 2-10, 3-5
2 39 2 49 3 7 57 17 225 6-5, F7
4 10 1 51 24 49 12 50 238 4-1b...
1 9 5 29 25 4 3 12 240 S4
2 27 12 35 32 50 57 23 22 J9-1, F9
1 40 11 1 37 9 7 21 265 4-la
1 5 11 49 45 7 11 60 320 3-2
1 9 6 4 49 11 15 61 314 I'A
3 14 1 18 22 16 17 12 330 N5, N7, F4
1 8 7 7 5 4 66 1 338 Z Fh 6-2
1 54 11 1 3 7 7 6 363 Z it 20-1
1 62 17 29 11 1 10 17 367 37B
1 5 1 1 3 7 7 69 372 6-11
2 1 7 69 1 1 10 1 409 S1, S2
1 7 7 5 7 4 1 410 J1-2
1 4 6 56 29 7 1 20 475 N10
2 12 7 3 32 1 48 46 525 N1, N30
1 12 7 3 32 1 23 1 543 N2
3 74 2 73 72 78 18 17 597 6-2a, 20a, 27a
4 40 11 17 15 15 17 34 631 2-11...

VE: N8---EJRx N8, N9, 14-2b, F8, 6-6, 6-7, 9-5, 9-8, 2-9, 44B; S7-+3£/R S7, S15, S18, S19; 4-1b-++3K7R 4-1b, 12b, 16-1b, 27-2b; 2-11--- IR 2-11,

22A, 41B, 34A
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Figure 2. PCR amplification products of part of the housekeeping gene in enterococcus faecalis. M: DL2000DNA Marker; 1,
2, 3: gki gene; 4, 5, 6: pstS gene; 7, 8, 9: aroE gene; K: blank control

E 2. EBHERERE PCR /18258 . M: DL2000DNA Marker 1, 2, 3: gki Z[# 4, 5, 6: pstS #[# 7, 8, 9: aroE £[F K:
=EXR

ST-16 J¥ A BLEAR K 4y BT 1 7 16.9%, JLALHE 1 10 ANk, 1 BB HRRIR 72, fERE 28 AT
AEERIRE . JEE. WERIE ARSI I A . T LA BR B P R B R [17] [18], ST-16 74112 B il
HER BER T ZAWRESAMEUR, HEA AT KPR aac(6Y)-1e-aph(2”)-1a, aph(3’), ant(6),
ant(3")(9)f£ ST-16 HREw AN EHAT I B, H X PR K& R A BRI 2P, ST-16 fEFHPEF . 722, FHE.
P LN F RN A E RGO AR[17]. Bk, M ST-16 FE 3 RUBGL AN/ A 15 0 20 #r, ST-16 MR AT g2 —
FIAEAFE S . A FSRIE AT RS B R, 1 HAA AT et oy &M 8 pu e 2 8, AR LA el —
2T e

JorasK AT 5 L PR I R SR G R IR T RSB PR, G BRI B 1 B B AR (W 2 LR Ah ik G B A2 5
JIR T, B ER A 155 70 R SRR A2 X P A W0 AE £ AR A7 R SO VeI LR 2R [17] [19]. 48 T fi,
eyl BEK HIAE 5 ST-16 B A — € EL £, 1M H. esp~gelE Al agg 3t K (7745 AN E ST AT 45 52 (1) ST, {HAE ST-16
W, HIFEIRSA esp PHIEAT esp BAPEBFR[16]. Rk, ST-16 7EshIR M 3 Bk H oo 75 /770 X Rl EE )1 I8
TRZR, TEE—DHI.

ST-163. ST-238 /74124 & H (5 HU 6.8%, X7 41 BY B RIS R | &t b, ST-163 3 I
TERAI I S, ST-238 WSRIE T A SRR, 1 ELYE LAt PR SRR Hh 3508 A HE B o 3 15 B 288 A o) it o A= B
PIH S Qe A B B MR SRIE T FU B SR IR, W3R ys 3y, SR IRA TSGR IREE T2, @ bais 4y, FEROmaEm
SR ST-163 I ST-238 H M.

AU TE E A TS FE R PEA R R T, T TARR KX Fp oy B 5 & AR R BURF AT
gh, DMEE I HONSORYE . i 251 LB IR T R S
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