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Survival properties of ETEC surface-displayed
K88ac-LTg on Lactobacillus caseli
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Abstract: K88ac-LTggene derived from pQE30-K88ac-LTg was cloned into the expression vector pLA and then the recombinant
vector was transformed into the competent cells Lactobacillus casei 525. The recombinant bacteria were grown at 37°C, in MRS
broth. Western blotting analysis with rabbit-anti-K88ac-LTg polyclonal serum indicated that the recombinant protein reacted with the
specific antibodies. The results showed that the molecular weight of the recombinant protein was about 71.2 kD. The K88ac-LTg
fusion protein on the cell surface was confirmed by immunofluorescence mciroscopy and flow cytometric analysis. In addition, the
survival of recombinant Lactobacillus casei 525 was studied in imitative gastrointestinal environments such as artificial gastro fluid
(pH 1.5-5.5), artificial intestinal fluid, bile(0.3-3.0 g/L). The results indicated that the recombinant strain survived well in artificial
gastric fluids at pH 2.5-4.5 in 5 h. The recombinant Lactobacillus casei 525 could slowly grow in the artificial intestinal fluid for
different time, and could survive in 0.3% bile.

Received: July 2, 2008; Accepted: November 12, 2008

Supported by: The Science and Technology Project for Returnee by National Ministry of Personnel, the Foundation of Heilongjiang Educational
Committee(No. 11511249), the Foundation of the Key Science and Technology Research in Daging(No. SGG2006-011), Program for graduate student
of Heilongjiang Province.

Corresponding author: Xilin Hou, Liyun Yu. Tel: +86-459-6819292; Fax: +86-459-6819201; E-mail: xly_hou@yahoo.com.cn

[ KN 220 N BRI H, SRIT A A T S (No. 11511249), KK 17 Bk i 81 (No. SGG2006-011), WF5T-EAIH TR % B .

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



44 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

January 25,2009 Vol.24 No.1

Keywords: ETEC, Lactobacillus casei, surface display, survival properties

KS88(ETEC K88)

, 35%
ETEC K88 : 10%~30%
ETEC K88
ETEC K88 ETEC K88
[1-3]
[4-6]
PgsA K88ac-LTg
pLA L. casei ,
1 MBE 7%
1.1 w8
1.11
pQE30-K88ac-LTg,
; PLA,

; (Lactobacillus casei)

1.1.2

K88ac-LTg pgsA

Journals.im.ac.cn

; HRP IgG MRS
Sigma ; FITC 19G
; ( Merck
, 1:10 000); ( Sigma
, 1:250);
1.1.3
PCR

K88 F: 5'-CGCGGATCCATGAAAAAGACTCT
GA-3;

K88 R: 5'-CGCGAGCTCTTAACTATAAATAAC
G-3;

pgsA F: 5-CGCGGTACCATGAAAAAAGAAC
TG-3;

pgsA R: 5'-CGCGGATCCTTTAGATTTTAGTT
TGTC-3'.

1.2 AH#*
1.2.1
pQE30-K88ac-LTg BamH [
Hind III , K88ac-LTg,
pLA , Aymerich MT [
L. casei ,
2.3kV 100Q 25uF ,
4 ms, MRS
( 10 pg/mL), 37°C 48 h, :
lan B. Powell
DNA, PCR : pLA-
K88ac-LTg
1.2.2
5 mL MRS
, 1:100
10 mL MRS ) Asoo 1,
1h 1mL , 3 3500 r/min
5 min, 500 pL 10 mg/mL ,
37°C 45 min, 5 min, ,
3500 r/min 5 min, , (
DTT), , 10 min, 12 000 r/min 5 min,
: 12% SDS-PAGE
1) (Western blotting): 3h
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SDS-PAGE, ,37°C , 0.5h , 5h
, SAV140 MINIBLOTMOUDLE 100 ,
1.2.5
, 5% 4°C , 2005
K88ac-LTg pgsA , KH,PO, 0.68 g, ,
1gG , pH 6.8, 100 mL, lg ,
DAB , , ( 0.2 um) ,
2) 3h MRS 10%
1 mL, , , , 37°C , 0.5 h ,
PBS 3 PBS 5h 100 ,
, 95% 30 min, 5%
1h PBS 3 , 1.2.6
K88ac-LTg , , 37°C MRS ,
1 h, PBS 3 FITC 0.05% 0.1% 0.2% 0.3% 0.4%
(1:100 ) , 2h( ), PBS MRS , 118°C
3, 1, 10% MRS
, 37°C 8 h,
3) 3h
(L. casei), 300 , 2 éé?
4°C,3500d/min - Smin - LPBS 2 L) s RalHTE PCR K RIFTIS
PBS 5x10°~5x10° CFU/mL, , K88
5% BSA PBS 1h, PBST 3 DgsA F R ’ PCR 505 bp
K88ac-LTg 2 h, PBST 3
1116 bp ( 1) K88 PCR
, FITC 4°C 2 h, - , ’
PBST 3 PBS
123 oH DNAstar GenBank
MRS
L 37%C 99.8% ,
1:50 MRS
, oh , 22 ERETHMAMETHRESETE
Ao . 5 mL MRS
’ oH 37°C , , 1:10 MRS
2h A pH , 37°C 24 h, , ,
1.2.4 SDS-PAGE PVDF :
2005 K88ac-LTg pgsA ,
1 mol/L IgG/HRP , Western blotting ,
, ., pH 1.5 25 3.5 (71.2 kD),
45 5.5, 100 mL 1lg ; )
, , ( 0.2 um) pLA ( 43kD),
, MRS ( 2), K88ac-LTg
10% : pH : PgsA
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1 EHFRKIH PCRETE £ 5 —4 R Western blotting 5 &5
Fig. 1 Identification of the recombinant plasmids by PCR. Fig. 2 Western blotting analysis of the recombinant protein using

1: DL2000 DNA marker; 2: amplified K88 by PCR; 3: amplified
pgsA by PCR; 4, 5: negative control.

2.3
PLA :

( 3A),
( 3B)

pLA

pLA-K88ac-LTg,

, pLA

B3 fERAfRAMmeNERER
Fig. 3

Counts

anti-K88ac-LTg Ab(1, 2, 3) and anti-pgsA Ab (4, 5). M: prestained
protein molecular weight marker; 1: pLA-K88ac-LTg/L. casei
(71.2 kD, at 3 h); 2: pLAJL. casei as control (at 3 h); 3: L. casei as
control (at 3 h); 4. pLA-K88ac-LTg/L. casei (71.2 kD, at 3 h);
5: L. casei as control (at 3 h).

pLA
( 30), :

24 FEETEHIAMNEEFA pH REKRHES
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Fluorescence intensity (—)

Immunofluorescence microscopy and flow cytometry analysis of the recombinant protein. (A) Recombinant L. casei cells

expressing pLA-K88ac-LTg. Bright-field images are shown on the left. (B) schematic diagram of L. casei contain plasmid DNA pLA
as control (C) Fluorescence-activated cell sorter histograms of wild-type L. casei (filled) and of the recombinant L. casei cells (open).
The cells were probed with rabbit anti-K88ac-LTg polyclonal antibodies, followed by anti-rabbit 1gG antibody and fluorescence
isothiocyanate-conjugated streptavidin.
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25 ANIB&mZ it T
pH 15 ,
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25 35 N —m-pH45
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E —%-pH2.5
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! ! O L I_ 1 I_ 1 L L 1 — L L ——
(7N 00051015 20253035404550
Time of incubation (h)
8r 6 ALB&KHIM S
7h —&— Recombinant L. casei Fig.6 Tolerance in artificial gastro fluid.
—&— L. casei
6F T
st 6r
= 4l St
3t S 4t
2t g 3}
o
O
1F 7t —4— Recombinant L. casei
0 1 1 1 ' 1 1 L L 1 L
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Time of incubation (h) oy
0.0 0.51.0 1.5 2.0 2.53.0 3.5 4.04.5 5.0
e Time of incubation (h)
4 1EFME pH Tk
Fig.4 pH changes in culture. 7 AL REHm S
Fig. 7 Tolerance in artificial intestinal fluid.
1.8 L 4T A
2.7 REWE AR
1.6 |-
14 , 0.05% 0.1% ,
L 0.3% ( 1)
C1of F1 EHTHIATFENETHMEHER
= Table 1 The tolerance of recombinant L. casei in bile
ey Concentrations of bile (%) Growth conditon Asgo
06 —4— Recombinant L. casei 0.05 ++ 0.360
—h— L. casei 0.10 ++ 0.320
i 0.20 ¥ 0.200
02 0.30 t 0.065
0.40 - 0.000
0 0 | | 1 1 1 |
' 0 2 4 6 8 10 12 14 16 18 “++” Growth well; “+” Growth; “+” Growth slowly; “-” No
growth.
Time of incubation (h)
3 g

5 TEAFEEKHLZ

Fig. 5 Growth curve of L. casei.
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