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[Abstract] Objective To compare the discriminatory ability between multilocus sequence typing
system (MLST) and pulsed-field gel electrophoresis (PFGE). Methods Salmonella enteritidis strains,
isolated from food in China were identified by MLST, under PCR products of thrA, purE, sucA, aroC,
hemD, dnaN and Sdf 1. The same set of strains was typed by PFGE using Xba 1 . Spe I as the
restriction enzyme in order to compare the discriminatory power of the methods. Results Data from
MLST revealed the lack of diversity among the strains of the same serotype and the number of variable
nucleotide sites per locus ranged from 1 to 23 between Salmonella typhi LT2 and other serotypes of
Salmonella. However, 50 Salmonella enteritidis strains were identified as 11 patterns and more sub-
patterns by PFGE. Conclusion . In strain typing, PFGE was the highly discriminatory method comparing
to the MLST system.
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ITERSFARER, My MR BREZSET
(AFLP), PCR. FE#L ¥ 3 £ 5 ¥ DNA 4 #7
(RAPD) . ¥ ¥ 1 4 B (Ribotyping ) . Bk v 3 5 I
7% (PFGE). & fi & % B ¥ % 4 7 (multilocus
sequence typing, MLST) % J5 ¥, - PFGE J7 ¥
AEESHRREEER LT ZRA, EE CDC &
B BURE M AR /L PFGE B8R, FFFE I Rl |
ES7 T PulseNet,48 hZ WEL W e B WK KR
EEReHmAY . MLST HEMEEILERRWE
Tk, BT DGE 5 51 5 28 4k SR BE Bk = T A ik
HXRR CEEXTAEFERRTERE RIFHS
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B BRIE ENATEANE . SHEHE.
BWHRE AT HSAERIBIR", R
HER M A A MLST WEAR, EBHRYITH
PFGE J7 i # BF 75 . W R 45, B B 0 B B e ik
BRI X 3 B Ff O e o R T A A R
7, BATHAT TR 1THE MLST KM PFGE
BB

M5 *E

LSRR sk L WHO B R 1 TH S8 ¥
150041 Bk (P B BEFR 2B 2 & A W i s E BT)
HBRUITTERRER®, URE LA AT
AR S1 BRI R U TE R LR Ak, Ht Xk
BERERRBERE 1.

1 BRVITEKERE

B X B BHHRAS KRB
WHO ZBH# 1 S8
FRYERIBE 50041 1 53

#HH 3 SH(AW).SS(HHW).S65(HW)

bo | 20 24.26.S14,S15.5162 ~ S163 (39 WAL ) .
S148 (A ).S154 ~ S156 (W R E B ).
5157 ~ S161 (3% 4 ) ) , S168., S170 ~
S172(¥ R HR) SI182(HK)

WL 4 29(RPY) 30(HP) SIOCHS 1) \S95(HAh)

BRI 2 S44(38PY).S45(4H)

#it 1 S7T5CEW)

T5K 2 S127(%H).S134(HA)

I 1 S135(3HAk)

wE 1 S218(%K)

HEE 30 18R 208K) 48A)

o 2 15(381).18(3 )

Jex 12 33.34.35.37.38.39.44~49(¥ R 1K)

2. HFA EE LA . DNA B EGAH & (3
TR A RB B A R2AF ). pfu DNA Polymerase
(Fermentas /A 7] ) \dNTP(Promega 2 5] ) . B ik & 3
e ¥& (Promega /A A ) . ¥4 B B8 (Sigma A 7 ) & H B
K(Merck 22 /) \PMSF (Sigma 2~ 7 )  BR % 4 P9 4
Xba 1 (Promega 72 & ). MR % ¥ 5 40 BF Spe 1
(BioLabs % &), PTC-200 PCR % (MJ 4 #);
CHEF-mapper % fik w1 37 §E ¢ 68 3k X & BE & i &
(Bio-Rad 24 #) ) ; FBUAL B - BE B RAR R4 (35 VL
AF),

3.H %

(1) MLST 7% 3% F 5 & ¥ 178 o5 o B %
50041 REEMAT B HRBRVTITETEKE
GenBank P RGEVPIH LT2. P REGEDITHE

ATCCO150 5 W 1 TH CTIS. GiEWITHE Ty2 M
BEELIWITHE SC-B67 HATHMB R . HBEVITH
e TEREE thrA . purE . sucA . aroC \ hemD
dnaN B RV TTH B 1 A% 5 ¥ DNA #51iC
Sdf 1 (AF370707)fE A A&B T H Bin &R . KA
FTH ¥ thrA: F 5-ATC CCG GCC GAT CAC
ATG AT-3', R 5-CTC CAG CAG CCC CTC TTT
CAG-3'; purE: F 5-ATG TCT TCC CGC AAT
AAT CC-3', R 5-TCA TAG CGT CCC CCG CGG
ATC-3';5ucA :F 5-AGC ACC GAA GAG AAA CGC
TG-3', R 5'-GGT TGT TGA TAA CGA TAC GTA
C3";aroC: F 5-CCT GGC ACC TCG CGC TAT
AC-3", R 5'-CCA CAC ACG GAT CGT GGC G-3';
hemD :F 5’-GAA GCG TTA GTG AGC CGT CTG
CG-3’, R 5'-ATC AGC GAC CTT AAT ATC TTG
CCA-3'; dnaN: F 5-ATG AAA TTT ACC GTT
GAA CGT GA-3', R 5-AAT TTC TCA TTC GAG
AGG ATT GC-3'; Sdf 1 :F 5-TGT GTT TTA
TCT GAT GCA AGA GG-3', R 5'-CGT TCT TCT
GGT ACT TAC GAT GAC-3', ZEE BT 1 &1/ .
B #E 94C 5 min; ZE £ 94C 1 min; 1B k 55C
30 s; ¥ 72C 2 min; 30 18 3F; B IE H 72C
7 min, HF thrA Fl dnaN BB KR E R H 58C .
PCREYFFIMEE LBETEM T BRBEARAKRS
BRAF M, A Sequencer 2. 0B A4 X3 M I 45 SR
1150 ¥7, ] GenBank H FZEW 1B LT2 ¥ thrA |
purE (sucA .aroC .hemD .dnaN ZE BT 5 5 5 &
DITEGERRRE SR AB RSN ERYTE
BEVRAR B B 7 3 3647 X b, 4 OF P AT R B 1
AR GRREER R BB & ARARE X, SR
HRERESR,

(2)PFGE F¥:: 38 WHO % K VD116 S8
BB R ITEARERE bR 50041 HRAERE R P 51
W RYTTE S BHRETETNRE . HEFRGN
B BRABLCERETEROTEES, HEmMA
BREGISUH, BB AR EAM K A ERRE,
WELEY) B Xba 1 Spe 1 1B R ABFIT 1 BR 1
YA VIR , 78 56 B ] P9 B U0 2 B 4 DNA, PA7= A 2D
B RBR M B B, 3 % P AT Bk vh 4 R B L UK o
HTHRBBRGFHAHRER, ELRTRET ZHE
KEHHNHHTRA. REAEET Xoa 1 HY)
J5 ) PFGE B3k &% 1% B8 .0.5X TBE &
¥ .14C,6 V/em,120°fksh % 4 h(25-65s),14 h
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(5-245);Spe | BVI/GH) PFGE BBk B8 R :1%
BUIG# 0.5 x TBE 2 W . 14°C ,6 V/em, 120° Bk o
Jf14 h(25-655s),16 h(2-24 5),

g =

LMLST A F 4 B: X B RV ITHE thrA .
purE. sucA . aroC . hemD . dnaN 6 N F K # H &
PCR B HRIF A HITHLRMR, S RER, K
RUNEREERMBRER S PSE 18HEZ
], 72 EREENEAMETRFII LA, X
R ITERREEERICFES Sdf 1 WEFRF
FUHAT LR SR B, EB R T TE AR
Bk 50041 Bk VBRI 18 AN B Sdf 1 MBH
BF%) 5 GenBank M ZFFI M MEN ., BAT
C182T R R

2.PFGE 4y F4r 8.

(1)Xba 1 UG R 2 Xba | BBY) 5 BEFT

PFGE 43 81,49 R @ #EL 0 11 MR R, -

B XF. XK B 2 AN EERHRG], 55 5 438.8% .
30.6% , EABMEL-3 HA%,

(2Q)Spe T BN R 2 Spe | BYUI B #F
PFGE #+8 , i3k J5 , 48 BRI MR L 40 0 11 M RA B
WRL,H P SASER 2 ANAFEMEEL, 455
25.0%47.9% , KRS EE1~2 A%,

3.8 8 . M A YT B9 PFGE 73 B2 R A
HEL,EEFER SR, HHRTEY PFGE 4
RBE 2 A FEN TR, G THPEEULHE
B, BT AR RA N, o B R AT 0 B bk
XTI ZBIR . {E 8 o B A0 ) V) 8§ PFGE 8 51
WA, AT L% PFGE BRI B AR 4K 25 AT
BORET RS PR(R2), RN, WA R#—
PHEL, REBRDITESBHRBHEIE N
PFGE W EE®MH| XF 5 SA. XK 55 SE B R IFHH
P, XF B AH31.6% K SA BIB,57.9% % SE
R Mk; XK B 4126.7% J SA B #k, 46.7% X SE
Rk,

) B
R P ERES B RIWITER PFGE F ik,
R T RN Xba T GRAIAI AR 5-T v
CTAGA-3')F1 Spe I CHFINI AN 5'-A v CTAGT-

3) ,RURT LAY S0 kB ok 11 AN KA HaE
WHERFERNE PFGE 408, £ 7] DA% PFGE ! 3

FERE A % 53 O9 WBY 7 4 10 17 BG4 BT T B R
THERK R,

#®2 BRVITHE PFGE A RGR

A &HH TR 5 Bk BE(%)
XA 10  XA/SE $45.565 2(4.0)
XA/SH 44 1(2.0)
XB 13 XB/SC S$95 1(2.0)
XB/SH S134 1(2.0)
XC 11 XC/SA S5 1(2.0)
XC/SE S148 1(2.0)
XD 8 - s 1(2.0)
XE 15 XE/SA 49 1(2.0)
XE/SD S8 1(2.0)
XF/SA 15.,29.33.37.38.5182 6(12.0)
e UGG S neo
XF/SF  S218 1(2.0)
XG 10 - 53 1(2.0)
XH 12  XH/SE Si4 1(2.0)
XH/SF 45 1(2.0)
XI 13 - 39 1(2.0)
X} 1 - 34 1(2.0)
XK 11  XK/SA 4.515.S170.S171 4(8.0)
XK/SB S44 1(2.0)
XK/SG S127 1(2.0)
XK/SI S157 1(2.0)
XK/SE éi%Q\SlSS\SlS%SleSl63‘ 7(14.0)
_ 18(HEHRABN Spe | MY 1(2.0)
PFGE #r BRI 5H)

PFGE %548 3% 1 23 B4 07 1 B R £ 3R I o 3K
R AE A R AR, (B B LB A R R B
P9 BT DA B 25 S ) A B 9 =2 B0 3 DA E A B B R
BREEDT . 7B 1998 4E ) i B9 — F 37 0 L B8 7 i ——
MLST #, 8 T HHAZ N ERERN#ITHFEH 4
YT, i BT LA E 2 5 B9 78 b I T B bk =2 IR 9
HHEXR, BARBEHOSTAFS, BABFRS
R, ER—-MBRBERDITEN FHk 6 MERRE
H i PCR =Y P 5B T2 5, R MEE B0 F il 1§
HMNRWERFIBEER., BEARKLERZ
B, RAIME T RGEDITE LT2 SHAWITE
54100 . P RIBI iV 1T H ATCCI150 5 EY ITH
CTISEWITH Ty2 B ER Y ITH SC-B67 & %
EFEYNER, FETRES, BT EEXRA
(B 1), e L% 2 B9 05 W T B CT18 i Ty2
Z AT B, ANTE hemD EH &4 T C270T .
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FRA, 7 Noller Z 0 H i ¥ K % % W O157: H7
BB AR TE 7T MEREEM3LL 00024
BEP BAE-ITEREEY, ERATFHEED
RERTE BERMINERAT TR ITEN
RRWRRIE Sdf 1 T RERMERMERTR,
BAZE R — & R AR &, X FEHIT LA R
WE—RWEETRERARE  ERNERT -4
CIR2T ME R, XRB R TEVITHER KGR A
EHE—MERAE, S ERZENEREEBRE
FIEERT, ZER5XE FDAERGEYITHE
I B R ST B BT IS M e e,

§2(5,4,0,7,4,5,4)

[ $5(3.2,1,7,5,5,6)

S1(0.2,1,2,4.6,5)
$3(6,24,9,8,5.9,5)

0.1 54(6,24,9,8,5,10,5)

WS BRYTTE (FRYER R 1,2 Bk 18); S2. M RAI 4558
WITH (ATCCI150 NC _006511); S3: f3 % ¥ {188 (NC _ 003198);
S4. 5V TH (NC _004631); SS: I EA W8 (NC _006905) ; B
HEHRY S RBEYTTE(NC _003197)HELE

Bl VWITEARFELERE MLST FEREE

SRR LE R R IR T — 5 AT, R B
FiEMiE S PFGE F %4 B 7 ¥k HE ,MLST A
HRARENTIR D EHRNEYHENEER
AR RN, TSR, — R ER
BERESAEHTHENEHTHE. BRSER
MEARTFR, XS HE M E A RRET MLST
BOHREARRAERY, b TSNS
IR, B AT LW ITE 4 % 2000 £ 85, H
e, 7 I Y 2 RS AT B HE— 54N B AT, B A
BEHERSREN T T,
RARHERFEI X HEETHREE RS
BRI S, TR 2 T 45 SR A o £ SR 5 3 0 T
T A 4 ok T 52 T 5 (A 9 BT BLE 5 1A T LA TR £ o
RETENRS E BT BREBRTRIES
RS R EE N R AERENGRREA NS

BRSEFENHEXHEESBHECE, s &
MEEFET:, H il MLST H BB 73 B Bk 1) % 6 o A e
XEHRE, MABR Y EN LR, W PFGE %
P B 7 s B AT LA ST B B I A AR A B
REZHERERNBYMAMEL BREES
ATUIER—mMERA# - S HEKRSE K
8

2 % X W
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