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W R KB K12 85 IMI09 BINATE T B DNA EXF 5. KB 0.9 # 0.6kb,
4t $lfir & N ECR-1# ECR-6. Ll ECR-1H ECR-6EH fFH4E DNA B E 5 Hr s9 561, WL
% FK B B3R R HE B @Bk, %D ECR-1L ECR-6 DNA FF 5 o] 8 F K B HF 8 8 4 g 53
2. RATRFE OB 2 PR ST L B K BB T B F BORT TR B WS AR I,

X8 KBITE,DNA BEF5, £HA DNA &5

KEFRAEAEE —&, ALK FTBRKELEE B SRR i 25
%, RMEFLHEL T, XEFEEUKSE —fEPHR MO Ek. FAEXRT LA
DNA 538 (DNA typing) 84 TAP AR, FEEM S RBHTHAH TR, AR H
YRR, R EH R EY, REMER L PCRED, T H A KES S AFLP
HEUH DNA #8015, REFTHREAARMRANTR, HEXKBFEEHK DNA
B EMARA.

R A e BRI A I K BE 2 54 (RFLP) 73 £ fi DNA ?“@t‘%ﬁﬂﬁ%lﬁﬂsﬁﬁ%
#HH DNA FHIH/N BRI L, XEFTETASENEREFIEIRE. &%
B, RIDAKBFE IM109 BGEFA DNA T RET KBRFEAFRNPMHAER
ol AR PIBRFFIE . SRR KRBT EEkER A DNA WEEHH#HT T
. UE B B SE R Y B RN EL T 7 B R AT, BE X 4 3k R A B K MG T IR R Bk R — 2 il BOm
k. XX KBITEE S RE WITHFERMESERAUR GRS TERA BN
B A {8

1 AEfry ik
1.1 ##

KhHE ILEEE IR, XAKBHELBEREIE L1 EGEL). BHERISHE
P8 T Promega A v, 1h3%F & OLIAM ¥ B Boehringer Mannheim 22 7).
1.2 A&
121 KEFFEERSA DNA M E B XBEFE IMI09 Btk LBIRFEEHREH, 2
H 4 DNA B CTAB iX# 4 B9, RIGMA RNA B, (5 483k 1 3 30pg / ml. £ 37C R B

& X F199659 7 23H 4 Hl.
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Table ! Tested strains and source

m B I k ®
Bacteria Strain Source
KEHE IM109, DHS«, NW554, Battelle, Pacific Northwest
(E colfy LE392, C600HS, AG-], Laboratories, USA
Y1090, KW2351, DHIOB
KEHHE ¥ K88: C83901 (Qs: Ken: Kesar) vh [ 8 2 o 7P
(E. coli) 5% K99:CR3914(Own: Kso: Keo) of B 8 25 B F
5 987P: C83915(0o: Kioz: 987¢) o B 2 W B R
£ F4L C83919(O:Kuo: Fa) o 28 s AT
pu2a ] H23. 44446 (Hzs: Ops) mER ALY S RER
(E. coliy
BRENAEE 44155 o [ 245 & A el b B R
(Enteroinvasive E. coli}
SHERANE
(P. pyocyaned) 10211 of [ 24 5 A B ) A SE BT
PR E KRS
(K pneumoaniae) 46114 v 24 R A 4 o R R PR
g E MK H 51255
(S, dvsenteriae) o B 25 5 R Y SRR R
EHEERES 51334
(S sonnei) T 2 A P R BT
SRBWERE 26112 o B 24 & o i ok 4 E B
(S. aureus)

30min, 8 MR . Z BT, T4 /S M 10mmol / L Tris—1 mmol / L. EDTA, pH8.0 %
ik, B AC &,

122 EHER DNA BHE9. LR DNA S FE4R AESHHRRKEN 0.5~
1.0kb 75 B B, X 25ug DNA B7E Iml 0.18mol / L NaCl #,60CE t 14h, H A 2
R E 7 B E WD DNA, B K78 5 DNA 2238 3 Cot 24 5.0".

123 EEEE. FRREpUCIS A Smal ), SHERMBEBRBGEA. ¥ LERE
FE T 5 DNA ] Mung bean # MBS B Klenow Bi i iU T-%, 85 i T4 DNA # &8
Yo -3 () K G AT . DNA $5A 344 pUCI8 19 Sma T {4, F¥ 1L IM109 BRSH. &
BRBREEARBYEAT.

12.4 &4 ES DNA 838 B 5 F 2230, B AL ¥ 38 A~ E 41, 8 BUF OB DNA, Al
EcoR T A1 BamH I 647, L3k 5+ 55, TH#EH 5 IF Hs fo () 4% 3 JE 2 B (Boehringer Mannheim
AFEM) B, 254N BB DIGHRICH KM FFHE IM109 2 N4 DNA.

125 *EHF S DNA F BB H & %658 (9 E A FOR DNA 1888, 78 ANTP
Bt BTk B 1A DIG-AUTP, /i PCR & Fi 141 & DIG #Ric ¥ KB FF B %5 5 DNA Jr
gkt PCR S BT MBI 8 & pUCIS ik IE ) FI & 7 77 A 519 (GIBCO-BRLA A
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).

1.2.6 DNA 5T KT 85 H A DNA & R0 4 8 B8 S48, 0.9% Bic g
BEFE VK4 B (BEE 40v, 16h), FIAZHBEBR LM DNARBRE BB L, # B S K&
THE&EHN:02mol / L HCl, 30min; 0.5mol / L NaOH(®& 0.5mol / L NaCl), 20min; }
mol / L Tris—HCl, pH7.5 (& 1.5mol / L NaCl), 20min; 20 x SSC, 1h, RS EHE
2 x SSC H$& 3l [0min, fl % 7} 35 BAX (Bio-Rad/A Al =) B €. RZEE R 65C. %5
R 65TH 0.1 X SSC(F 0.1% SDS)¥EfE =K, B DIGI¥ E MR FH/M, (L2
ZHEYH CSPD AA.

2 £ %
21 ABHREEFRIERABESER

TR KA R RAFT, AKBAE IMI09 BB ERAS BN Cot ik 0~
SOMEREFIIREY. BHEEFAIRSYN DNA H BRBEE pUCIS 84, B/ —
MAO~50Cot R ENERFFIREE, NZEEERREHkEE 38 M RiE, &3t
Southem BN 7447, AL WA BHE, HIFA B AAEREXEE,. 462K
ECR-1H1 ECR-6. XM RENEA T BKES SN 0.9kb M 0.6kb (H 1), K wEm
BARB X ECHBIENAE ARG . BLARESER BT LN DNAFH
EXBHEERNATRAREMNENR. BTEEFH., & XEM A 7SE ECR-1/

1234567 8 910111213141516171819

0.9 kb
0 6 kb

20 212223242526 27 28 29 30 31 32 33 34 35 36 37 38

B 1 H Southern I i & & KB M IMi09 kB4 DNA ERHFAMEET (4R
W B AR DNA Al Eco RI #1 Bam HI MY THEARR. AR SBEEBERRM L,
45 IM109 £ E 4 DNA #H 2%)

Fig.1  Screening of the clones harbored the genomic repetitive sequences of E coli JMI09 by

Southern blotting. (The plasmid DNA isolated from the clones were digested with Eco RI and Bam

HI and then run on agarose gel. After transfer on Nylon membrane, it was hybridized with genomic
DNA probe prepared from JM109

© PERFRHEMFRAAIATIESHES http://journals. im. ac. cn



458 wm O B ¥ #H KYE

ECR-6MEE B HFH I KB EEEMA DNA 2 SHRTHANEGR.
22 KB EESF S ECR-15 ECR-6IF MRt

AABEROERE PN LA REENAR RREMNKWERYA DNA, 5
ECR-1#1 ECR-63 17 BE & 7% 3 LA #6 3 A M6 #F ¥ & & J¥ 5 ECR-1/1 ECR—6 /¥ 71 ) %% 3¢
P, BT R A0 40 B R 15 24 MO 4 B E 6 4 Ik 1R 2 B B (Pseudomonas pyocyanea) . BB AT
BB 0 LR 41 B 40 B £ 22 ¥ X B B (Enteroinvasive Escherichia coli) 5 K BitF B E M
6 46 955 10 1S B (Klebsiella pneumoniae) VA B B — X EE () 5 i BOw B —HI R H WG
(Shigella dysenteriae) M1 P 5 (K B (Shigella sonnei), WANEHREX M & NEWE
BB (Staphylococcus aureus). M 2 BE A3 45 R AT AR, RATIBT 32 R A9 K o #F B Y
FEEFNRERERN, SR ECR-6FF, ERSEMABT M A (B 2-A), A
SFRRMEMBEZRE. ECR-IFAEHRBEABRNRARSERREHRESR
F MEHAREHEERARBHAX. X —4RABRBEXHESRAKREHK
Bz ARALE ST R B, s, RINEIEH ECR-1A ECR-6EH X FF 7 7 Hfh
LA E T AEEREFER, XA E NS HELRE (P. putida, P. cepacia, P.
testosteroni) ¥ P BiAT B 3 (Alcaligenus sp.).

5 6 7 ] s 3 7 RS

M2 JLAME (LN, BHEMREEEA DNA SKERFEEEFY
ECR-1F1 ECR-68 [F] B ¥ 5+ 17
| MEEREHE: 2 FAREREN: 3. BREEACHEN: 4. SHREWERNE; 5. BB AN
6. WA REGEN: 7. KB H DHSe; 8. KEe+F M Y1090,
A. XBE&ESH. ECR-6:; B. HEHH: ECR-1.
Fig. 2 Dot hybridization of several groups of bacteria (Pseudomonadaceae, Enterobacteriaceae, and
Micracoccaceae) probed with the repetitive sequences (ECR-1 or ECR—6) from E. coli
|. Shigella dysenteriae; 2. Shigella sonnei; 3. Enteroinvasive E coli; 4. Saphylococcus aureus;
5. Pseudomonas pyocyanea; 6. Klebsiella pneumoniae; 1. E. coli DH5w; 8. E. coli Y1090.
A. Probe: ECR—6; B. Probe: ECR-1.

23 KBHEARBE&ERSA DNA NS EE

42 78 %k 1 FF B 75 #9050 B Bk JM109 A1 DHSa 89 DNA AR 1R BR 0 #4 v ) B 4t
P, F 4 915 ECR-1 (B 3-A) #l ECR-6 (B 3-B) #4435, AE 3 i) DNA £ &5 Hr el
MER. (DEFANBIERAISTSEBEERFERPZERRABKFER. o
B 3-Ad i Alul ,HinfI, Eco RI + Bam HI, & 3-B¥'#j Alul, Haelll, Eco RI
+Bam HI: (2) L 3-AFME 3-B, T Ll &K BB R 8R4 BT MY DNA ZHFERAD
B, XA ER FAENLEFRAME. 88T Eco RI + Bam HI R UKH
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1 2 3 4 5 6 7 R

S\

3 FIRARIE B9 K HF B BBk IMI109(1,3, 5,7 #7) 0 DHSa (2,4, 6,8 17) 8 3 41 DNA
KR 4 8
EFNADNA AAFKANBAKSE I FM2AANIH. 3840 Hee IW. SR Hinf I M, 7RIS
Eco RI M Bam H X EF. #4454 3H ECR-1(A)H ECR—6(B).
Fig. 3 Characterization DNA band patern of two closed strains of E. coli, JM109(Lanes1,3,5,and 7)
and DHSe (Lanes 24,6,and 8).

E. coli genomic DNA were digested by Alul (Lanes | and 2), Haelll (Lanes 3 and 4), HinfI
(Lanes 5 and 6), and Eco RI +Bam HI (Lanes 7 and 8). The probes were ECR-1(A) and ECR—6(B).

ECR-1H ECR-6IE S HRH L ELHNFEE, HERINMBEEESW T KBHE K-12
9 F + 4 M 3T B9 3 58 B F. BD IM109, DHSa, NW554, LE392, C600Hf, AG-1,
Y1090, KW251 1 DH10B. ZREHAE 9 MEtkEHE A DNA ZEEHEiES, B —B4
LEEN BREERSEERB AN & AMSFORY (B 4), N8 KBTS K-12
PXEEHMEKEER Sk, XREHE -3 — B ANSBRERGITEETT
G Kb ANBREBERIGHE, BOBOUR B K103, K88 M K99, ¥ . £ MEHRE
KWEHKSF. NEMNZEEADNA NS AU N, TUEBIXEBREHASEFAHEEA
FAUFXFNE M DNAELE R (FS). M EARALRIEFHRINFTEENKBITFEESE
FF % ECR-1#1 ECR—6FT AYE R4 KL A T K B AF 8 4 Fh B bk 19 40 A,

3 i #
HBEYENASHABNERE 7P, X B FAMRS &L, BiEE kE
BYMENER. FREEFR RS FREE A DNA 70 R0 RDNA £ A4
SRR, RBAEWNES I ESBRE, HTERBEYF DNA 4 BB R
RARFETHEOEEEN. SRAKGHEHEH 20~40bp 55 B 5 55 K kb
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4 KEBFE K12 RRBEHEZES DNA B
£54

A BMEE 4 DNA Al Eco R1 il Bam HI W
WA, BISMERER SR RBEERRLE. B
B DIG—#Fic i ECR-1 ) ECR-6IR & #R$H 2.
AFEHER EARS A 1. JMI0% 2. DHSa: 3.
NWS554; 4. LE392; 5. C600Hf: 6. AG-1; 7.

Y1090; 8. KW251; 9. DHi0B.
Fig. 4 Genomic DNA polymorphism of various E.
coli K12 strains

Genomic DNA were digested with Eco RI and
Bam HI and run on agarose gel. After transfer
on Nylon membrane, it was hybridized with
mixed DIG-labelled probes of ECR-1 and ECR-6.
Lane 1. JM109; Lane 2. DHS5e; Lane 3. NWS554;
Lane 4. LE392; Lane 5. C600Hf; Lane 6. AG-1;
Lane 7. Y1090; Lane 8, KW251; Lanc 9. DHIOB.

1 2 3 4 5 6 7

g

5 KBFENILBA EBRRENER
4 DNA S50

AP BB 4 DNA Al Eco R /0 Bam HI W%
AW, ¢t B DIG-§iCH ECR-1 71 ECR-61 &9,
EHEGEE EHESN. . FASBHEREN
B MI09; 2. KIBHE@MHEE H23; 3. £ RBHHE
CB3919, K30 Wbk 4. #HAHITE C83915, K03
Wbk, 5. A 83914, K99 B 6. K
B E C33901, K8s#k: 7. AMBREH I BN

44155 Wik,
Fig. 5 Genomic DNA polymorphism of various
pathogenic E. coli strains from human and
domestic animals

Genomic DNA were digested with Eco RI and
Bam HI and run on agarose gel. After transfer
on Nylon membrane, it was hybridized with
mixed DIG-labelled probes of ECR-1 and ECR-6.
Lane 1. E. coli JMI09, a laboratory strain as the
control; Lane 2. E. coli serotype H23; Lane 3. E
coli strain C83919 (K30) from goat Lane 4. E
coli strain C83915 (K103) from pig; Lane 5. E
coli strain C83914(K99) from pig; Lave 6. E
coli swain C83901 (K88) from pig; Lane 7.

Entervinvasive E coli strain 44155 from human.
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MEEESET RAZEAY, B, NEEEEYWEY FR 4 SiE, TRt
BAEYERSA DNA £ A5G TH DNA IS TEEFNEG TR, RINTEEBXRE
FRSEEEFIIHEEHE, - /R TABITER —MEXKN R, B XEH
FRBMRMLKZ@MHk &2 - MREFYN DNASEMRBNAL: R —HFEERHFREGH
EFEFZERNAETHR AIAEERSA DNA S ABEN I RNKE ENALAR
BAEIHES.

A5 R K BB ECR-1M ECR6FERFF], & BEKX BT EE RS DNA B
BRI A B AW EE TS 250, RV TR X PR DNA # 8 B MY
EE 3. DNA 75 8 g i W E N8 5 AR, 8% 5 X B 8% & (Microsatellite)
DNA ¥ BEEXFFE (EEFERER). REXRMCBNEXEREYER I THSY
ERFAZ-RBERAFEWY. FIAXHERERTFAEE, RITEETE 20 #HARY
KEBFEERHTEEGA DNA BEES. KA TN DNA Bk ELER AR E R
HiE. X—ERRBEE L XYW ECR-1M ECR-6F o T A Bl sk 4 XL F . BATH
FRMESEFMRURFECH ERRARRNEAME. X—ERELS, BRI HMb
HMAEYE DNA R B EESER L.

B W ARRTERERMEYEARTIBMERAARKY, LR EE T LS EXE
BMEM, Y EES 08T LE, i — 3304,

8 £ X W
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DNA POLYMORPHISM IN THE GENOMES OF DIFFERENT
ESCHERICHIA COLI STRAINS

Wang Ying Guo Yongzhi Shen Xaiozhou
(Institute of Zoology. The Chinese Academy of Sciences, Beijing 100080)
Leung F. C.

(Department of Zoology, University of Hong Kong, Hong Kong)

Abstract Bacteria have been traditionally classified on the basis of their morphology,
biochemical reaction, serology and etc. However, in some case these methods could
not authenticate the closcly related bacteria strains. In this study, we cloned two
repetiive DNA sequences with 0.9 and 0.6 kb in length from Escherichia coli K12
strain JM109 and designated as ECR-1 and ECR-6 respectively. Using ECR-1 and
ECR-6 sequences or their combination as the probes for DNA polymorphism analysis,
we were be able (o develop a molecular method of biotyping for the identification of
very closely related strains of Escherichia coli. Both of ECR-1 and ECR-6 probes
could be applied for the taxonomy, epidemiological and microecological studies, and
clinical diagnosis for pathogenic Escherichia coli strains,

Key words Escherichia coli, DNA repetitive sequence, Polymorphism of genome
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