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1 #RlE I

1.1 # #
DB RE OB A 3R 56 . BF5E b R B 60 T Rk A
JOkL W2 1. B FLAF 78 W AR 72 MRS $% 37 4k b
37 CHrEREFE, KIBFF A AE Luria-Bertani (LB) 5% 3%
Berh 37 CHRG IR . EFEFE TR AN 100 pg/mL
AN T 8 R 100 pg/mL LR R .
2)NIH/3T3 4. R PR T b 6 B2 B X DU
BT
3) EZAX R AAL AR . BRI N DT T4 DNA
HEHEWE .DNA Marker F1 Protein Marker 4 F 3¢ [
Fermentas 24 &) ; P fu DNA B4 B dNTPs ) H
*1

Table 1

et e AW HEARA PR w5 /i Bkl DNA $2
Hasn & A PCR U1 /7 9 IeD i on) & 3 56
E Omega 227 ;31 EGF ikl H Proteintech H1[H
5348 )3T His-tag PURIA A 38 = K AW HE AR B
JI s AR i S A P e e B 00 & 1 A 26 [ Bio-
Rad 22 7] s EGF 8 H AR E I H ¢ Thermo Fish-
er Scientific 22 & ; MTS 4 H 2% [E Promega 2\ &) ; 40
it L LSO {5 [ Eppendorf 23 ] . & 1 41 i @k 17
{0 A 15 = Siemens 2 ® 5 il A5 X4 A 52 [E Bio-
Tek A F],
1.2 51t

H Primer 5.0 5 {4F¥ 1T hEGF 3 A (GenBank
No. AF274587. )51 M1xf, H 195 X B9 2 910 51 ¥ L 3%
K pELWH 1 BT iiEs W 3% 2, B 3 R A
Nco | Kpn 1 XEEVIN S,

7T 5T BT P B T R A B AL

Bacterial strains, plasmids utilized in this study

T AR o UL Strain or plasmid

Fii# Application

HKF Source

LS L. casei MCJA1 {33515 £ Transformation/Expression host [18]
Strains E. coli JM109 Ak ik 1E F Transformation/Expression host TaKaRa

Jo R pELWH e [ R K Cloning/Expression vector [23]
Plasmids pELWH-hEGF B4 Jfiki Recombinant plasmid AHF5E This work

R2 FHRFABSY

Table 2 Primers sequence utilized in this study
5|4 4 FX Primer name J¥ %41 Sequence(5'—3")
F1 CATGCCATGGAACTCTGATTCCGAATGTCCTTTGTCACATGACGGTTACTGTTTACACG
R1 CAGGCGTATTTGTCCAAAGCCTCGATATACATACAGACTCCATCGTGTAAACAGTAACC
R2 ACGATATTGGCATCTTTCACCAATGTAGCCGACAACGCAATTACAGGCGTATTTGTCCA

R3
EcoR I -PslpA-F

BamH I -T-R

GCGGGGTACCTTATCTCAACTCCCACCACTTAAGATCACGATATTGGCATCTT

CCGGGAATTCAAGCGGTAGGTGAAATATTAC

GGCCGGATCCAGCTTGCGTTTGATTTTC

13 BEARNMHMEBESENLFHRE

DhAEGF BEH A . M F1.R1.R2.R3 5%
% 3 % SOE PCR™ ¥ #4915 3] hEGF J Bt., SOE
PCR #"#40°F %6 1 % PCR, LA F1.R1 5] ¥y 17 5%
FEAH RN 355 2 % PCR. A F1.R2 514, KI5 1 %
PCR =9 A AR 3 47 B 4E A ) ;s e Je , i F1.R3
I LAEE 2 B PCR ¥ S 155 A ik 47 B 4E o 52
PAREM hEGF HIY R B, PCR W 251K .94 °C
5 min,94 °C 30 s,50°C,30 s,72°C 1 min,30 I 1§&
;72 °C FEAH 10 min,

2) pELWH-hEGF # AR W @, H Nco I .
Kpn 1 XY hEGF 1 B 5 R XU ) 19 5k
& pELWH [ % #4 £ 5 2 it b pELWH-hEGF,
AL KBTI TM109 2 5 40 . BH M 5 B 141l
TRUJRE 28 35 0 7 6 TG R e 4% BRSOk (18 11 Jr i
#1485 L.caset MCJAL JE&Z MM X 34T L. casei
MCJAL B4k,

14 SIpA-hEGF Rt EEZE B AE THEATE N R IX
I’:E
1) Western blot % %, | 4 ik pELWH-
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hEGF #:4k L. casei MCJA1 B2 25 41l . Hk B BH 1
VIR R 5 mL MRS B3R, B3R . U
L.casei MCJAL Je #5425 2 pELWH 1Y 5 21 1/
L. casei/pELWH & B 4 X B8, B 14 55 3% 2 A )
D oo » 43 M UCER 2 mL 35 32 W0 T 16 ) e e L $ ek
JEE A R IR LWL B 15 L BE A AT SDS-
PAGE Hll Western blot 43 #7%, pELX £iXx R4
JEAREE DR K3k R 48, 7E SDS-PAGE #E i I ok
HEE S B R, HP0 EGF difk X ¥t His-tag
UK I Rl A 3 E Rk

2) [A] 3 o R e e R M. 85 3% L. caser MCJAL,
L. casei /pELWH, L. casei / pELWH-hEGF % D¢, =3.0,
B 500 pL T .3 000 r/min 25,055 min, ] JEE PBS ¥
VR UTEE -3 000 r/min B0 5 min, 7 Ei, BE
3., W& 5%BSA (1) PBS W £ 1 h, L& PBS
FE VR ERTINE 3 k. A 2.5% BSA i B 195t
EGF ik Fi B L Fl o~ 1 ¢ 200, &R 21,37 “C K
% 3 h,3 000 r/min B> 5 min,PBS ¥ 3 K, F I
. A 200 L 2.5%BSA BB FITC bric Ay L
FEPRIN YL BB R 200, ARG
37°C/KW 1 h, JoW PBS B & VL% AU 3 K.
BATCHE ] 200 pL PBS % W # 2, BUE & 917 1%
F G R T e S IR A O T UL TR A
f 5 5 B
1.5 SIpA-hEGF MR EN W RIZEME

W E A ] A K BF Ay L. casei /pELWH-hEGF
F AR W g 15 pll 5 54T Western blot 4347,
1.6 BEEAMNAMREENE

MTT #: H Tl 5 SlpA-hEGF (1) 4 ¥ 3% ¥,
L.casei MCJAL, L. casei/pELWH, L. casei/pEL-
WH-hEGF i 3£ & Do = 3.0 B [R5 B35 K0 15
FEW LW R T A M pE S0 . RE DL 2 AR R
B, EGF Fr il 5 1% 40 ng/mL £ 0.6 ng/mL Y &
GV BERG B . KRR LW N 10 A5 H BEHF IR . T AR
10~1 280 5 1Y 2 5 #i B A6 B2 . BN £ 2k KW Y
NIH/3T3 40, H & 10 % 15 4F 1 i 9 DMEM 5% 4>
BRI 7.0 X 10" /mL 1 40 M Bk B Fh T 96
FLANM 5 3500, AL 100 L, B35 24 h J5#E B
JA 100 p L 75 0.4 % i 4 L% ) DMEM 4k £5 £ 3%
W, R SR 24 hJE 5% 25 B s OO A 4 R 5 R
TR R 0 b o R K5 R 72 h S B AL
20 pL MTS #:3% 4 h, fEEEAR AL L F 490 nm AL

D &,
1.7 SZitZEHH
S B HE R Graphpad #4728 ¢ f ik,

2 HERESW

FEHAFEENLFHORE

ey pELWH-hEGF B4 Fokight an sl 1 fr
NS G S R TR . T A J5OR R Ak T R L
FFH G AL F 28 PCR B 3 %5 2 6 0 kL 1Y 5 A
J5 o BT ) 2 B TS FL AT B Bk L. casei /pEL-
WH-hEGF,

21

pELWH-hEGF
7625 bp

B 1 pELWH-hEGF BI% F B i

Fig.1 Gene map of pELWH-hEGF
2.2 Western blot #: il SIpA-hEGF Bt & & B K
xRix

£ L.casei /pELWH #% 3% 3% b vl 46 ) 51
SlpA #& RS PR 4 (B 2A) . B54kF L. ca-
sei /pELWH-hEGF 7240 il 585 (1 . R )2 8 1 Jds 3%
W T P RER I ) SIpA-hEGF gl &8 11 . 4> TR
2 55 ka([® 2), £ W SIpA-hEGF 4 & H IR
FIR I W BN B FW

FH His-tag HUORK I P A 8 (A5 5 2 &40
CEEL2A)  #E DU 43 02 5t 458 R 1Y) 8 10 4% 2 2 i Ak 2
L. F B/ BURESK&ES. Hit
EGF BT K 0 A P9 80288 1, R0 43 o1 e 45 K0 2
Fi oA 24 (B 2B) 85 37 W01 6 1 A H 2 o 3R
FI RS0 I R B R AR

Western blot 4 il 25 5 3R BH , 73 b 2R (1 R ik &
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A:His-tag BT K M,

pELWH-hEGF £ 2% 1:7-9:L. casei . pELWH ,pELWH-hEGF ;5 1§ % M. B: 3t EGF Hiifk i,

- v

M: % H marker; 1-3: L. casei \ pELWH, pELWH-hEGF 40 ifd 2 25 H;4-6: L. casei \,pELWH,

M. # 4 mark-

er;1-3:L. casei ,pELWH, pELWH-hEGF 40 Jfl 5 % 4 ;4-6: L. casei ,pELWH,pELWH-hEGF £ JZ2HE H;7-9: L. casei .
pELWH,pELWH-hEGF £ Fi5 8 . A:His-tag antibody detection. M Protein marker; 1-3; Whole cell protein of
L. casei pELWH and pELWH-hEGF; 4-6:Surface layer protein of L. casei .pELWH and pELWH-hEGF; 7-9:Superna-
tant of L. casei ,pELWH and pELWH-hEGF.B: Anti-EGF antibody detection.M:Protein marker; 1-3: Whole cell protein
of L. casei ,pELWH and pELWH-hEGF; 4-6:Surface layer protein of L. casei ,pELWH and pELWH-hEGF; 7-9 . Super-

natant of L. casei ,pELWH and pELWH-hEGF
2 His-tag #infk (A) #A$ EGF

W(B)L.}JJ SIpA-hEGF & F B% ZL#F 5 MCJA1 HpyRix

Fig.2 Expression of SIpA-hEGF in L . casei MCJA1/pELWH-hEGF detected by His-tag antibody (A) and anti-EGF antibody (B)
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ku
55
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40

M:Marker; 1-9:Dsoo

=0.9,1.3,1.9,2.5,3.4,4.1,4.8,5.4 and 6.1.
& 3 SIpA-hEGF £ F E& ZL#F B MCJAL KI5 b k% (#1

EGF #ifk)

Fig.3 Secretory expression of SIpA-hEGF in L. casei MCJA1 ( Anti-EGF antibody)
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TEEHTEFAAE L. casei /pELWH-hEGF
Mg @Ak Emst Gt 718 E W L. cased
MCJAL K258 L. casei /pELWH oK 4 T 3] 4%
G, GREW,SIpA-hEGF fl & & B e T i 3,
FFEA P A5 B 258 (B 4G, D,
24 BAZEAX NIH/AT3 4HA 615N R

B A hEGF b i 5 v B 9 3% n , 40 it 3 58
KRR 8L 7E 10 ng/mL B35 B0 46 AT, BT 09 5 it
WP R A M B R Ak 2k LB SAD

IR 1) 15 7 R R E K, EL I ) 4 i TG
P R R B SR LA 2 A RS A [ i R
RO T . S5 R R, RIK M EA & P e (e i

8] % %2 & 3 42 il SIDA-hEGF @t & & B 1

40 i HE 7 (B 5B, i B 10 %589 L. casei /pELWH-
hEGF BRI AR 5 10 ng/mL 9 EGF #5 i
RORAHTA
TE L. casei MCJAL Fl L. casei/pELWH H 5,
WLEZR B 1 I 25 0 0 200 i 1 5 IR 5, L A 22
(K 5C) M L. casei MCJAL &%k 19 4% 3 7= 9 e
AR 7 241 A 1 14 7

3 i i

N B 5 T 0 L e A R B R i T g
2 HRAE g A AR I B 2, i T8 R YLl s T
T b B A0 A A5 o o S SO U PR IR T 0 R LA
Whoe £ W, + mE LA L v R AL AT RE A A&
fift BV A
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A.B.C: L. casei MCJAL %61 I & & ; D.E.F: pELWH 28K B3 K & El; G.H. 1. pELWH-hEGF 6K B 3
K. & mE ., A,B,C:Fluoro,bright and overlay image of L. casei MCJAl; D,E,F: Fluoro.bright and overlay image of L. casei/pEL-
WH; G,H,I: Fluoro,bright and overlay image of pELWH-hEGF.

4 MEEARERBERAE

Fig.4 Indirect immunofluorescent assay of fusion protein
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liferative effect of standard hEGF; B: Proliferative effect of L. casei/pELWH-hEGF; C:Comparison of the supernatant of L. casei
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Fig.5 Cell poliferation on NIH/3T3
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F£ 2% H (surface layer protein, SLP) & i B
e g = TG BH M TR 40 M 1Y A1 3% T AR T TR o 22 TR
W, REBEALAN T T 4E X6 40509k
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Expression of human epidermal growth factor fusion

protein in Lactobacillus casei

WANG Shuqging GE Xiangyang CHEN Zhengjun

State Key Laboratory of Agricultural Microbiology s Huazhong Agricultural University ,
Wuhan 430070,China

Abstract Lactobacillus casei is a probiotic that can colonize in animal intestines. The recombinant
L. casei was constructed to express human epidermal growth factor (hEGF) and to test if the bacterium
has the potential of being used as live bacterial vector to express specific protein in situ to stimulate mu-
cosal immunity. The hEGF was synthesized through splicing overlapping extension PCR (SOE PCR),
and cloned into the LAB surface exhibition vector pELWH,yielding pELWH-hEGF. The plasmid resul-
ted was electroporated into L. casei MCJAl. Transformants were then analyzed by Western blot and indi-
rect immunofluorescent assay.Cell proliferation assay was used to investigate the bioactivity of hEGF ex-
pressed in L. casei.SIpA-hEGF fusion protein on the cell surface and in the supernatant was detected.
The molecular weight of the SIpA-hEGF fusion protein was estimated to be approximately 55 ku.The re-
sult of cell proliferation assay showed that the SIpA-hEGF fusion protein and the supernatant can stimu-
lates the proliferation of NIH/3T3 cells dramatically.It will lay the foundation for L. casei having the
potential of being an excellent live vector for protein delivery.

Keywords Lactobacillus casei ; hEGF; SlpA-hEGF fusion protein; cell proliferation
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