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NON-RANDOM NATURE OF GENOMIC DNA AMPLIFICATION OF
E. COLI K-12 MG1655 VIA ERIC-PCR

CHEN Ying-Chun'?, CAO You-Fang’, ZHAO Li-Ping'
{ School of Life Science and Biotechnologry , Shanghai Jiao Tong University, Shanghai 200240)'
( Shansi Key Lab of Biotechnology , Sharw Unitersity, Taiyunn 030006)

Abstract: ERIC-PCR has been widely used as genomic fingerprinting technology for classification and identification of
bacterial isolates. Recently, it has heen used by some labs to characterize bacterial mixtures. However, there are still
disputes regarding the mechanism of product formation in ERIC-PCR. We cloned and sequenced the 1. {kb major bard of
the ERIC-PCR fingerprint of E. coli K-12 sirain MGL653, the sirain used for whole genome sequencing, and found that
the band consisted of 3 different DNA fragments with one fragment the most abundant {93 out of 95 clones, i.e.
97.89% ) . Sequence analysis showed that two of the three fragments amplified from a chromosomal region where one
FRIC element exist either upstream or downstream, while one fragment amplified from a region where o ERIC element
was found. It was thus posmulated that ERIC-PCR is not an absolutely random amplified PCR technique, especially when
it is applied 1o those genomes containing ERIC elements.

Key words: ERIC sequence, ERIC-PCR, E.coli K-12 MGI655

TEF LM HA Y AR ERIC 75 (Enterobacterial Repetitive Intergenic Consensus
BHEEHEEE AR K2 126bp, BH -FHHETHE, SOEEEH P8R
BRI X B 55 el R AR

Versalovic 2L FRIC 6 EEIFFIANGES Mm, Wit T -#HRm519, AW
T4 a0k _E B A HE40 ERIC FEFNIETAY K B, MR BIE —RIIAP AR A
ER#ARR A DNA 5203, BT A0F RAMeE iR EA ™ . R4 4 ERIC-PCR MELART
¥ 1 FATE WA R ( Listeria ) . A9 S EAIR  ( Xanthomonas ) FO{BL HL A
B ( Pseudomonas) . EITEHIEE ( Rhizobium meliloti) ™ SHAEYIRF R L2 28
THe, REEERAK, BEY M ERIC-PCR W R R4 N S EE & ERICIFH,

SR Gillings SR BLLAME A, HE. MY L3P EF4 DNA S EAR AT ERIC-
PCR ST Ff, ta] LY 58 MR R A P = o *f GenBank 55 DNA J¥° 3 B8 i O £
%, HEAREAREEEN4 bR ERIC 5 3 H 542 ERIC-PCR R I AR
KR EEREE FRIC F5080 Tm i (A% 68°C) W, BRAWITESN, A el N
40 DNA BIREERL A ERIC-PCR i . B Gillings A% ERIC-PCR 3 & —FpRitLy™
1# PCR (RAPD-PCR), EFiFAME B A H TSR RERH DNA S 5F
ERIC FE%I, AXAEE—AHRD A TRENIESE, RITESTREEHEHR YT
40 M EEEARSHTHEH, ERIC FF 512 (5] 85 %5 #fiG% K T ERIC-PCR i B K HI
#3kb AL HBRES, BHit, Ry #neR £ MHEEK ERIC FFF 20 8 A
B. :

TR, 7EA NS, AIRE ERIC-PCR I TRAER KEwhiE" | &
PSS E MM S R AR BEA SIS AU RSB MK E, AR
R, X TASER{ITE ERIC-PCR 1 Y70 B HFIE R AT L BOE M T .

ARG, RATOW THETABFFE K-12 2L 4 R 4R B Bk MG1655 #Y ERIC-
PCR B 1. 1kb FHF LR S P 3145 5, ik — AR ERIC-PCR P72 SRR
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HIf® ERIC-PCR 7ER AP SRR LA R R ARTES FASFMENAFH
Rz B T B AR

1 #R5RE

1.1 XBHH

1.1.1 BEERAURRL: E.coli K-12 MG1655 Bk X EEMRE KPS Bw,
FAbZARE E. coli DHSe WA ZFTIRAE, B pGEM-T easy W B Promega 22 7l

1.1.2 FREAAEEL: BREPENDIE (Hinfl, Re I, Tag 188), Tag DNA 4N,
T4 DNA #4288, PCR ™ FIGATR &, DNA marker 388 H Promega 43 A, IPTG 1 X-
Ca WM HILFFIEAR, AR, IBIEFEMAELEY TRAHE,

1.1.3 ERIC-PCR 5|%: 28 X#k [2]. ERICIR 5'-ATGTAAGCTCCTGGGGATTCAC-3’ Hi
ERIC2 5'-AAGTAAGTGACTGGGGTGAGCG-3'

1.2 XRA*

1.2.1 E.ooli K-12 MG1655 BERAKHRIL : 2% Versalovic SFEFH A DNA B2,
1.2.2 PCRYMFM: Rk [2] BEMNESHT.

1.2.3 1.0kb RHEM BB, ik FTERE: 4 DNA A BeBRiE. [k, 448 pCEM-T easy
BiEL, BB E coli DHS« 1, KNS H (0T B LRIEHE I X Promega 24
) IR 45 .

1.2.4 BRI, MU BEYIASH X-Gal A PTG P8 - ik 100 4
SLRE, FBARIREEURR; SHER ST Hinf |, Ra 18 Tag 1 BEAUREHIEIS 9T H
A £ R EARRST DNA BF, #7 CEdBEFALERAE .U 2g.
1.2.5 o553 5rHr. F BLAST. DNAman F1 GeneTool %5 T E RIFK {401 B FE 4t 474>
P, H¥&HBIE E. coli K-12 MG1655 B9EHRS T Efr,

2 &R
2.1 E.coli K-12 %#J ERIC-PCR 51§

PIF=YIA 1.5% MRS R Ik M, S5 R AT T AR KRR M DNA,
Hy A A AREMEBEERSTEEY (8 1); Eifgb 1. 1kb kb KR35 RR,
BAVRH AW, IO R &
fIT—Hr b, BT TIE,

2,2 EABRNORNERDSHT

FEPLEREY 100 ks, Fb 96 H
BATFEREMNE, AEAHNABRKE
HEK, A4 S58EXDMRE, VR
hHE, T (AW 396 TEARK
#AT Hinf 1E§YI5 47, H88 5 AR
MU REEE (B2), B2%8 Ra 1,

E1 E.coli K-12 %8 FERIC-PCR 35 B
M 100bp Marker, NC BYERTHE, 1- 3. .14 A A Tag THEXT Hinf | B VD HE 8 o 45 R A

S DV ST ONEE). 46 1016 (R R ATRRYIHET, W R AR
HEWME DNA BT ™S G 1ER) iU YR | Hmflﬁﬂ]ﬁ}ﬁgi%o 4
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FhA R — R AL T T .
2.3 BEARRNNFERREEE. coli K-12
MG1655 B #k 2 H A PRI E AL

7E 5 # Hinf 1 G, H0 5435
kL 9 31 A IR LA AR BB 75 1) A pGEM-T
easy &4k, o5 38 S by PCR =Yk &1k, H
i 95 AMEA TR FIER 3 HEFREFINE
#F, 4944k pCF1, pCF3, pCF4, HHFHA
K Brar 9% R SEQ-1, SEQ-3 fl SEQ4. A&
it BLAST ¥ X 3 M -WHBRTE E. coli R4 I
I EN, X 3N A BRS, SEQ1 M
SEQ4 FrfE R 4 K 1) 5’ ¥A ERIC FF5,
i 3 ASMEA, SEQ-3 & 95 MNEM T PiE—
i ERE XM FRISAEE ERIC FAMH
B, 7E3 M TR pCFt EFTE EA TR ERY
HAES T 97.89%, FI=Y A B SEQ-1 MY
HERK,

Wk ¥ E R

B2 HAARFEREAF R EH
T Hinf ] B§TIEHE

M 1kb Marker, 43, 60, 48, 64, 38 BF
A Hinf 1 BOERBOEATAAS

RATH DNAman 54 s 330 DNA FPIERE AR RIS ERIC FFIHER
X 3 MR R G Y TR pCF3 pCF4
RYDC B4R R AT T 4 7, =t B B SEQ-3 ~ SkQ4
ZgRinE 2, XKEE Eﬁ”"éé?ﬁ* 2654492 ~ 2655651 1880528 ~ 1881422 253401 ~ 254609
Mdentity {E ¥ 2 3" 3K %t ) WHURREE  97.89% (9395)  1.05% (1/95)  1.05% (1/95)
WAL 1R B0 SEQ-1 MA B 5w Eric - 5

FREARE )

BHKE

£2 HEARRSEIYKESS 55 ERIC2 #1 ERICIR ByfR{ENE L3

E#31HER

T#3 1A

*K

SEQ-1:ERIC2 identity= 86%
57 AACTATGTGACTGGGGTGAACG 3’
PEobE tannnenrrnn
57 AAGTAAGTGACTGGGGTGAGCG 3/
SEQ-3:ERICZ identity= 59%
57 GCATGCCGTACTGGGATGAGCG 3’

I e el
5’ AAGTAAGTGACTGGGGTGAGCG 3’
SEQ-4:ERIC2 identity= 95%
5/ AAGTAAGTGACTGGGGTGAACG 3’

(AERRRRANRARRARRERR IR
5’ AAGTAAGTGACTGGGGTGAGCG 3’

SEQ-1:ERIC2 identity= 920%

37 CGCTCACCCTGCATTACATGG 51
RRARRRRN

37 CGCTCACCCCAGTCACTTACT 57

SEQ-3:ERICIR identity= 57%

3*GTTCA .CAACAGGCACTCGAAT 5’
[l I (N | I

3’ GTGAATCCCCAGGAGCTTACAT 57

SEQ-4:ERIC1R identity= 45%

3/ GCTCACCACGTAGTCTTTAC 5/

N O B RN
3’ GTGAATCCCCAGGAGCTTAC 5’

97.89%

1.05%

1.05%
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3 iTig

ERIC-PCR 4 e) h BE K £ 4 B H 41 ERIC 75 M 19 DNA B B, Wi3F3E
Versalovic B85 #-1~ ERIC FF3) 22 (8] DNA R B, X FERE NS, 600kb 224 1K
BATHEEA T EH Y 30 ERIC 57, V19851 ERIC /R HIARIBEE 44 1 x 10°bp,
XA T PCR RN A B 4R,

Xt &4 ERIC FF 3 M L 4 ¥E4T ERIC-PCR ¥ 38R, HIiggr b py & 4wk
Gillings A AR —FIE B HLY 1 (RAPD-PCR) %58, 07 E. coli K-12 MC1655 B
PP L kb £ RE, CHEEFAEHENHBRAR, HPABIT HEBRARHE
H 1 ERIC FFHIRHEERIM, XY B —%-5 4 ERIC FF, 15 —MBi4 ERIC
5.

FETHMT R BES, (TA—2RIRESMEEBAESE ERIC 53, mEHER
pCF3 18y SEQ-3, X nl Rz tiF SEQ-3 AMMi% 5 ERIC 59 MARIMES S, XK T 83
YrRH], MTITE PCR AL FHT Mok, BOREEVY MR, 5% Aiéﬂ!ﬁﬁqﬂﬂl
RH—B, Bidi LBITRAD

HTLAHENT, RN EFEL &% ERIC 5], 354 ERIC-PCR B93 1 7= 4yl 1 —
S 4 ERIC FR 81, 1 55— sm MR BESLICAZ; R M X HE4 ok AL ERIC 5,
ERIC-PCR $LR 0 — FFBAFHRBENLY 1. H3 U8B K (2 EREHER), i
EHAERETEEERN—EEREREL B, FiLRITIA Y ERIC-PCR £ —fh 5]
TESE ¥ PCR,

L 1kb PR ALI SRR, pCF1 B SERE R o BRI 97.89% , A AIACK pCF1 Hi
A F Bt SEQ-1 £ PCR KA FEEF=4y; [FR+RAH7E ERIC-PCR 3 h7E7EML e 18 19
HE, WY SERNEAILETE—, FTLINMEHE E. coli K-12 MG1655 BEINR S
W IEFE SR BETT ERIC-PCR 9186}, 7EVRAREG E0RSBCE S 1. 1kb &b A9 75, {03k
E. coli K-12 MG1655 BS¥RMIRI B FF1 1| (SEQ-1), Xtik, RAITHAT T LHBIE, &3
¥ A X k. X ERIC-PCR P=#JE AL LR AR, W HFE4 TR A RIEE
Hog PR IR T B HIE,

8 x X Wk
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