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B A IR 2 KRBT BT8R 7 B iKibe BE E Y45 1% 77 4h
RR, BAE, RE, RN, FRE, B4, RER, K%, IWE, HRE

A F RS R B, B AT 832000
. [ Ay ] WS IR R T 5y B bkibe BEE R B 0 T F 5 B [ 97 ] DLE G RIET:
BEA-HRLHEY . HEHZ 0 B 25 19016 1-K99-STaBUim P K AT i 2 -ENFE FI A4 -EG A B A M R, AR
GenBankH1/N i (RS R AT B K IERRS218 ibeBIL R P8 16514, RAPCRATEE, MArE R AL
DivilibeBREN , LLH S B RibeBFE N S5 A RIKIE K AHT i ibeB SERMIHB 3 E W B kitk . [ 4554 ]
I3 B RibeBIE T 51 42K 1500 bp, 51371 bp P AE, 4457 3R ; AV B % i
N, HE-ENAR S BN R KT RS2 18 A% R AN & LR [R] I 1 531 90.5%F196.9%,  4--EGHE
5RGFFEK 12 00A% 7 R A L8 [R5 59 99.4% F1100.0%;  ibeBRE 1N HEKIEEME, 4 FFEN
50.26 kDa, PSS HN6.05; ZE ALK, HEAE ST ; WAME N DR, 55uME518 i
HLA(SP)  LuF470.939, BB A )R Torib Bk . [ 4518 ] EURRRE R KT TR 7 25 4k h i o v e
ibeBEEIR, iZ LN S5 E RIS KT K] RS218 ibeBHE A &8 O RIETE , YA FERLR A= By b
J& WA N I K IR

KRR MRS, KIGHFTE, ibeB, wilE, AWMERF0Hr

S TR 4 2 X B 28 2R S (central nerve
system, CNS )i UL /™ H e s, HHTRE
fi 5 | 762 Sl 1y ki R A ) A AT A Il R IR T . R
JARFR . A ORI AT ER T . 7 AR AR Y 22
W AP e . B BEIE AT TR . BJGEE K T A 45 3K
BT I A EOR M K AT B (Extraintestinal
Pathogenic E. coli, ExPEC) | {Z &Y N Fish¥),
e FrAE LRGBS . PRIGEEGY | 5 . B .
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alsd . ompA. cglE. ppKI%""™" HAXLE. coli%
S 1T ik J P A S B I () ibeA . ibeB . ibeCIERIEL
W viEFRk, M Hbed . ibeB . ibeCHERBRI
ZEARRRN TS R, X B AR MR R R A AT TR
GimA H'ibeBHEEIBIFFEAE FE Y i AR ARGE

P, MR K WK 1#KRS218 ibeB JT
B EEHE A 1383 bp, Hegmih460 2R, &I
g3 JiiE 50 kDa, 5 R EK124kp77211 #
HRRIFEPEN97%, 5 HoAth A= 28 I o il 8 P 1 4
A SCHE R JE Rl JE e — o R 2B AR 1
ibeB FH 2 11~50 kDafyRIAREE 1, ZFIAR A
TN T34 kDaf) & (7 140 B AN ) B E
M H 2646134 kDa ibeB#E 1 PR BERH 1L KA AT
KX BMECH{Z2%, IRk, HH
T O T S0 5898 R A T a4 7 e el A ot 787 PN
JZ i il (brain microvascular endothelial cells,
BMEC)Z52H A A 115 5 B A AL o AN T2

20134 AL LI, s ] 1 SR AUAR Ak 475 24
RIS 2o A AR BEAR AR B BRAE T, i &
BRI R . PERE . DA EEE | Sk iR
B, ERmEMmE RIS, HILEA 2
KEARIFFETS, HiAERIRITTRCRARED, fafe3-
7d, FefEACT AR 13k, K A IR A A R
M, JCHEMIEIEEA-LH 2L . HFLH 2 A B 1S 37
AT — IR MAPE R GFT T, XT3 B PkibeBAE K
AT TERE ST AN 0T, DAERT BURE A i B & K
WA RSB, it — 2D ST R A T R
2 B 1) o3BT B A

1 ARy i

1.1 PEBRFIERAL

Y RR(AE-ENFE . 2F-EGHR) A SZ 5 % 405
T 388 ) — 22 905 % 2 3 2 3k i 48 BE T 461 P i
i R il eI A= S T S s =Y 7 S22 77D
KEF AR E HOL61MIIER!, PCREE /T E

PRE A K99-STa ., EPHIML, i/ EA =t
R KA EDHSoly At X & E YA A R
INF

1.2 EHRIFULE

DL-2000 DNA Marker., 2xPCR Mix¥Jllj H I
MRS E] ;AN R A DN A BOR 7 & .
pMD19-T#E AR H TaKaRaZs 7 5 B IR AL I
DNA [T iR & B i 4E AR AE Y A |l ok
R E W A RARAERHL L) AR AR ; LB
FRHEA H L.

W AR (HBC- I -A/B3 %) Il [ Baker/Zy
A]; CR22EMHEE R E.OHL(HITACHD) g H H 3%
3]s PCRY LN [ Bio-Rad/A 7l 5 HL ik EERL L
144 H PhotoFilm/Z\ ] .

1.3 5%

27 GenBank (B3¢ AF094824.1) K%
FFAAK1 RS218%EHF41, L FHPremier 5.05F% 1
—XHEERVES Y ibe BRI 2K, BUFRIMF
%l|ibeB-F1&5"-ATTTTGTCAATTTTCCTGTCACC-
3", N5 ¥ FibeB-RES5-GCTTTTTTCATT-
TATTCTCTCCT-3", TP 44 7 Bk RN K
1500 bp, I HILENGRREERBHA A F
B
1.4 SrBIRRAIIE IR BB 41 DNA HHREX

W26 == R AF S B R TG A 25 B AP T LB
AR 3SR, PRIBCRAS B P R T LBIR A
B3 oC . 180r/min¥R K H5#:16-18 h, H
1.5 mL TubellEEHWK, 275 241 3k K ZH DN A $ I
R & 2D PR U B bR R A DNA, Aric Ry 4
EN. F-EG. #25U5 FYDNARAET—20 °CH .
1.5 PCREJY 1

PLor Btk BRI ZHDNA K #5EAR . ibeB-FHllibeB-
RA LTSIy ¥ B0 B, PCREVK R
20 uL: 2xPCR Mix 10 uL. F FE[#41 uL. #
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B2 L. ddH,0 6 pL., PCRJZ I &4 95 °C
5 min; 95 °C 40 s, 53 °C 40 s, 72 °C 2 min, 3571
5 72°C 10 min, [RAIAF 3 E 25 AT IRZE, PCRYE
B, BT w5 W) T =1 % SR A EE I
FLUK
1.6 HEFEMLML., TTERTFRERE
PCRY 177 W) 2 BE NE W BE I DN A [ A7) &
WIS, P2 0=1% L5 WEE IR PRk 46 5 1] Wi B
PEAHT, HEHEpMDI9-THEMA; A #lik b 2k
W FF B DHS R AZ S A b, WA & Amp LBV
Mo, 37 °Cadpiligt. PRICATE TS 2 &% Amp LB
PREEFR 37 cCit e 3%, 8 B R PCRT 1% FH

PETCRETE ; %5 N FHE sE B R AL ntN B RS
PIRHEA BRA R
1.7  ibeB3ER R H S E HBRAEYE B FE0H
iz HIDNAStar 8135 7 B B ibe B3 [N ¥ 51 it
Fro b, A5 BB A IR AR K 18 1 Pk S A
BRI RIK T RS218HEA 7751 LSRRI 047 5
I I ProtScale (http://web.expasy.org/protscale/)
ProtParam (http://web.expasy.org/protparam/) .
TMHMM (http://www.cbs.dtu.dk/services/
TMHMM-2.0/)Fl1Swiss-model (http://swissmodel.
expasy.org/) S TEL X 73 B bR TR 7 51 2R
HBREE T 0. S5 RRER KL,

®1. SEERERR

Table 1. The information of reference strains

Strains GenBank accession number Protein accession number
APEC 078 CP004009.1 AGC86020.1
Escherichia coli ACNO01 CP007442.1 AKP83286.1

Escherichia coli BL21 (DE3) CP001509.3 ACT42413.1

Escherichia coli K1 RS218 AF094824.1 AAD30205.1
Escherichia coli K12 AG100 LN832404.1 CQR80170.1
Escherichia coli K12 GM1655 p77211 CP009685.1 A1Z792285.1

Escherichia coli O111:H-str. 11128 AP010960.1 BAI34571.1

2 HRAA

2.1 S3ESHRibe BEEA Y 18 ST RE

Wi FibeB-FMlibeB-R I FiiE5 | ¥4 HaibeB Ht
R, H 39 P2 M) 48 0=1 % B G B UEE I B, K A T 75

F291500 bphy H W Be, S A B /h—3%
(F1), smBERIKE, VYRR, #R
PCRY M4 /= W) J5 4 o =1 % 3L )15 W B s P VK 7
1500 bpkh nl WM 2 HF, 4558 s R h3As BH
AT
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1500 bp

1. ibeBEFEHIPCRY IBL5R

Figure 1. PCR amplification of ibeB gene. M: DNA
Marker DL-2000; lane 1-3: ibeB gene amplification
products of E-bovine-N; lane 4-5: ibeB gene
amplification products of E-bovine-G.
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2.2 4rESHRibe BEER FS I RE S R Boast &b 43 Hr

P PCRY A A FHPE R 2% L /S A A KL R
FABRA R, 45588 R45r B ikibeBFEH E A
Yy 5o EpMD19-THAA, 4> Bibkibe BRI F5) 4
K H1°1500 bp, 4451371 bp5E & CDsIX., %I
G457 IR . 1 FIDNA Starf 4% 4 2
PRibeBEEH 5 GenBank /A A1 ) 43 R Ak ibe BHE A T
G 2 JIT Gt s BERR AR AT (RIS A L Xt o, IF R

Homology/%

NIEA RGO . B2, A ik
14 -ENFR A 4 -EG R 5 hrfE bR KB AP WK 1
RS2 1 84% 1 IR F1 22 5 18 [7] U5 % 43 il S 9.0.5 % Fil
96.9%1589.9%M197.2%; 41 EitkFE-ENFIA-EG
ibeBE M H5AEEORE R BFFEBL21 . KIBFTE
MG1655Fbkibe B H [N R IE99% A L, #E
ATTAE B 1 4548 v AT B A AR R R PR S S50 Tl
B BRI et 7s i — 20 R ST ik

12 3 4 s 6 7 i 8 9
""" I 7995 979 1000 975 958 999 | 999 974 A APEC O78
2 99.0 | 969 1 89.9 1 99.4 @ 994 | 96.8 | E-bovis-G
|3 998 998 97.6 | 982 1 90.5 98.0 | 98.0 | 983 E-bovis-N
E 4 1000 1000 99.8 972 858 999  99.9 | 97.1 Escherichia coli ACNOOI
'§ 5998 1998 1 99.6 1 99.8 90.51 97.6 | 97.6 | 98.9 | Escherichia coli BL2I(DE3)
"6 972 972 969 972 969 957 | 90.6 | Escherichia coli KIRS218
71000 1000 99.8  100.0 1 99.8 ' 97.2 100.0 | 97.5  Escherichia coli K12 AG100
8 100.0:100.0; 99.8 :100.0 : 99.8 : 97.2 : 100.0 975 Escherichia coli K12 GM1655 p772
9996 99.6 993 996 998 967 99.6  99.6 -Eschem‘chia coli OIII:H-str.I1128

& 2. 5y ERibeBERZHBMEEAR S SERKREIRIE (%) Lt 554
Figure 2. The sequence homology of nucleotide and amino acid (%) of ibeB among different strains. The right corner
of ibeB nucleotide homology and the left corner of ibeB gene amino acid homology.

2.3 EtRibeBRREASHMOHT

2.3.1 ibeBEREH R 1 HEXPASYTE
28 1 ProtParam T E. X} 43 B ¥k ibe BE M 4 £ H
PIFRIEE BRI 000, 255 oRibe BE /0 T
#17450.26 kDa, HrFHNC5505H3500N6310690S 105
SHMANEBEEIRR, H, K). 407 5RR M
AHEM(D. B). 1971 Bi/KEREEMRA. 1. L.
M. F. P, W. V); IR 52607 H
AFF1TIM WA R EIERN. C. Q. G, S.
T. Y). 4I'MEMAR IERZEERRR . H. K). 407
Wtk O E R FR(D . E); BLSSH S (PN
6.05; Hy TR fay () 5% 3K M HCA 384, Y IE FL AT 1)
BRI BBONA04 s ARETRECN45.52, RiE
Guruprasad Jy k% WHibeBEEAARE ; BRIHEECH

92.58, SBLKPETEIECN-0.230, FUZE R
SEKME H . ProtScalefE 2k T H ik — 4 T
B, ibeBRIEIR)TH i KERAE 2,544, e/
B R-2.244, (HRFIEILTRIE T KM 5
iz, ALz S TRk R A (E3), 5 Rk
25 —B, %5 Bibkibe BEE 1115 BN IR %
KT K IARRS218 K AE B M KT BL21
MG1655HitkibeBE A BALMETARRL, P8 T2EK
PR

232 BEX. FSRFEHMEL : i HEL
T ETMHMM 2.0%F ibeBZ IR Y51 47 s 10
BT, SRR B MRibe BEE TG I IR E
ibeBEE LA AL TSN, RAFAE RS IS5 (K14)
SignalP 4.1 ServerfEL /3 Hrizth H A F 5 KT
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Figure 3. Analysis hydrophobicity of ibeB protein. The horizontal axis stands for the position of amino acids in this
protein and vertical axis stands for the hydrophobicity. The positive evalue of vertical axis represent hydrophobicity
and the negative value represent hydrophilia.
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Figure 4. Analysis transmembrane region of ibeB sequence with TMHMM. The horizontal axis stands for the position
of amino acids in this position and vertical axis stands for the probability.
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5], HARFS) MMSPCKLLPFCVALALTGCSLA,

Ui W ibeBHE W] BEAE 25 1502 i vh A 15 5 U

P SIS0 TEE21-220 IR, B iadyik
BT 210 E IR

W FHEXPASY H1 TargetPFe ¥ %t ibe BRI #E4 T

20 M E LA A, AR, SR IARAE FH AL A
(mTP)FIT i LU BRI, T3 MAME 538 B AL 5 (SP) o5
Ho40.939, UiHlZEHE TRl E M.
2.3.3 ibeBEHAR_HZM=FKLEMBIMW : i H
ExPASY H'SOPMAR 7 Fililll 43 25 ¥k ibe B 1 — 9%
GEMIRH, a-i2E 5 63.46%; B-HTEi9.19%;
FIIUE i 5 18.16%.

Swiss-model Tl il ibe B FH = 2 45 ¥ 7
(EI5), FHoakHE B EZEMN495457, L
4K34. 1. AN 751 FE XS AR £99.77, 1568A
ZH A A S5 R AR — B, [ AT DA
ibeBEHAHARLZMNo-12E, SExPASYH
SOPMAE 7 #4555 — 3 .

5. ibeBE R = RIZIETAN
Figure 5. Teriary structure of ibeB protein.

3 3tk

PeAROHE , AR E 3y AR R
L2 R, A O ) 2 B g <R S B 2R
AP R BT B 5 | A A 6 1) 2 1 4 2
512ZEBMECH X R K ibed . ibeB. yijp

(ibeC) . alsA. ompA. cglE. ppKI1%, TiibeBJ&
Z 5K FF K URZZ2 MG IS P9 Rz 4 . 2
IRiFEREAE LA, E. coli K1 RS218 (O18:K1:H7)
ibeB3E R I ji & 2 HE (ORF) A 1383 bp, i fid
50 kDafE [, H5KMATRKI2Mp772112 50 7]
WMER97% ", RS A FHPCRT 5, TEENE
YR B B R T 24 W S 8 R I T T 4 B ik ibe B
R, JEH 4K 1500 bp, 451371 bp5E%ECDsIX,
HFBAST R IER . F-ENFR-SHRAERR K I AT
K1 RS2184% 11 i Fl 24 2 [F] 44 73 5511 24 90.5% il
96.9%; 4--EGHRS KIAATK12 p772 1 1A% AT IR Al
IR [FIJE 43 1 499.4%F1100.0% ., R GEiEL
WA BT B, AR -ENAR 5 AR fE B KA FF R K
RS218ELMARIT, 4--EGHR S5 KIAFTEKI127E%
KRR . w2538 /R BOB A= LR B R K g #T 5
K15 BUBEA I B 48 KT T 43 25 iR A R 28 BMEC
FAKibeBEEA 1B UIAH G, (H AR U5 4 25
BRI AFAESE X B M ANTE 2

i FHEXPASY TEZ 4K /' ProtParam T B 5 73
Bitkibe BRI Gw i & R BALME T, 25 BoR
ibeBRE 11y T 29 $950.26 kDa, HiE%E e &
(P1)46.05, AL 20Fh =R, HA AR
RIR S REEOR, N12.69%, KA. AR
R MRS ERM, N0.66%; AAERE N
45.52, KWMibeBEHANRE, IRETEECHI2.58,
B K PES T R, A B bkibe BEE I R i K M- 3
¥h-0.230, FMHibeBE A NEKEER, EHAE
R X FME S TS 0BT KR, ibe BEE FAIRAT B5
WRE, WAL T RSN, AETEESIRSEH; R A
A5 KT, HMAFH HMSPCKLLPFCVALA-
LTGCSLA, ViHibeBE 1 7] RETE 25 1z iy h (5
SYPUIWERT . T An A e 7 5 38 R DI RE A 5 %
VIR &R, 3 a2 35 R 4 Wit A7 W0 40 B 2 o A
W, HFESh (1) AR 2 BA AN E L
BT, BRI T B 45 R B 2 T EAL R
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TERRPEAS AN 15 (2) B BTR M B0 T2
BT, el I ES RYOE, 05 Bk
TR IEBRAUE . WA E (AT R, Zeokifk
YEHIAAL S (mTP) BT o EL AR /N, T 4 WA {5 538 1
A7 25.(SP) 7 LU f51°40.939, Ui BHibe BEE )& T4
R

B i S5 K AT T 43 B R 8 e T b 3
P KA R, ExPECE—2HT i 7™ H B0 1 K
PAFF R A, T EmiasM eyl %
SEHE MG BRSSO A LIRSS . IR
BRI . BlA . CEBER . MUAE . 40 F IETE KK
MIESE, ExPECHYAM R ST RARK &, HIX
A ERME TP 20134E LUK, BrIEL
BEAL A S e A A vh 2 B 1 R LA 2R A
PESET W RRAERR B, 3 G B S B ARAET, A
55 7% WG 5 8 B0 T 4 A4 il 20 28 v 43 5 20 ol e
HUNRE LT R H WO 16 1L iE LR 1
WA 7R B BORPE R T S Mk R A fisi
RO RS AR FET e R 22—, KB A
Al F s e T R 2 I S T AT

4 B2

AT SRR AT T 5 A 2 I 8 2% A 1) AR
AL, HEORPLEL S AR . AT I A
IR 5 I FF T 93 B3 Wk ibe B PR 114 g R 7R 2
WiAE Bor RS, nl o BB IR R R AT Y K
AL U i RE A, (HEERE I B PR ibe BRE A
TE SR RS A A ik 8 o 4 it ibe BEE A
BRI BT BRI AR A A A — Rk

2% XM
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Characterization of ibeB gene of meningitic Escherichia coli
strains in calves from Xinjiang

Chen Ling, Jianjun Jiang, Kang Song, Kun Zhang, Yanxia Shi, Guangyu Feng,
Hongbin Ni, Ling Zhu, Pengyan Wang , Genqgiang Yan
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Abstract: [Objective] To understand the molecular biology information of ibeB gene of meningitic Escherichia coli
isolates in calves. [Methods] The strain used was isolated from the brain and liver tissue of calves died from
Meningitis. It was identified to be an O161-K99-STa pathogenic Escherichia coli strain and named as bovine-EN and
bovine-EG. Based on the sequence of ibeB gene of meningitic Escherichia coli K1 RS218 strain in GenBank, a pair of
primers was designed and the ibeB gene was cloned from isolates by PCR. Part molecular biology information of ibeB
among different strains was compared. [Results] The sequence length of isolates ibeB gene was 1500 bp, containing a
1371 bp open reading frame (ORF) encoding 457 amino acids. Bioinformatics analysis showed that the nucleotide and
amino acid homology of ibeB gene of bovine-EN strain shared 90.5% and 96.9% identity with Escherichia coli K1
RS218 ibeB gene, respectively, while bovine-EG strain shared 99.4% and 100.0% identity with Escherichia coli K12
respectively. The ibeB gene of bovine- E strains encoded water-soluble protein whose molecular weight was 50.26
kDa and isoelectric point was 6.05. This protein contained a signal peptide A but no transmembrane domain.
Subcellular localization of ibeB belonged to the secreted protein, which secretory signal path site (SP) proportion was
0.939. [Conclusion] The ibeB gene was cloned from meningitic E. coli isolates and had higher homology and similar
biological characteristics with meningitis £. coli K1 RS218ibeB, which belongs to extraintestinal pathogenic

Escherichia coli.
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