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Expression and characterization of porcine epidermal
growth factor in Lactobacillus plantarum
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2 Guangzhou Well Biotechnology Co. LTD, Guangzhou 510663, Guangdong, China

Abstract: Epidermal growth factor (EGF) is an epithelial cell growth factor that can stimulate intestinal development,
repair the damage of epidermal cells as well as reduce the incidence of pathogen infection and diarrhea. In order to produce
a recombinant Lactobacillus plantarum (L. plantarum) expressing porcine epidermal growth factor (pEGF), we constructed
a recombinant vector stably expressing pEGF in L. plantarum strains. First, L. plantarum strain Lp-1 was isolated from
intestinal contents of piglets. Then the functional domain of pEGF, M6 precursor protein signal peptide (SP) and super
strong constitutive promoter (SCP) were connected with the backbone plasmid pIABS8 to construct the recombinant vector
that was transformed into Lp-1 by electroporation. Afterwards, pEGF was expressed in Lp-1 and detected by
Tricine-SDS-PAGE and ELISA. After orally irrigated early-weaned BALB/c mice with the recombinant L. plantarum every
morning and late afternoon for 10 consecutive days, body weight, villous height and crypt depth in the intestine were
measured to examine the influence of the recombinant bacteria on the intestinal development of early-weaned mice in vivo.
Finally, the results of our experiments demonstrated that pEGF was successfully expressed in Lp-1 and the molecular
weight of pEGF was 6 kDa. In addition, the recombinant pEGF can enhanced the daily gain and exerted significance
influence (P<0.05) to the small intestinal morphology of early-weaned BALB/c mice. In conclusion, pEGF could be
expressed in L. plantarum and the recombinant pEGF possesses good biological activity.

Keywords: Lactobacillus planetarium, porcine epidermal growth factor (pEGF), early-weaned mice, villus height, crypt
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&1 AWIRAETA PCR3I¥F5I
Table 1 PCR primer sequences used in this study

Primers Sequences(5'-3")

P1 AGAGTTTGATCCTGGCTCAG

P2 CTACGGCTACCTTGT ACGA

P3 AAAATCTAGAAAGCTTAATACCCACTT
ATTGC

P4 GCGGATCCGCCGGCCATGTAG TATC

P5 AAGCTTATGGCTAAGAACAACAC

P6 TTAACGCAATTCCCACCACTTCAAA

Primers utilized in this study. Underlined regions of the
primer sequences represent the restriction endonuclease
sites.

Lp-1 16S rRNA PCR
94 'C Smin 94 C 1min 55 C 50s 72 C
2 min 30 72 C 10 min PCR
Invitrogen GenBank
(Accession No. NC 004567.2)
Lp-1
16 EHFEHMFRIME
GenBank
(Accession No. FW501695) SCP
Primer premier 6.0 PCR P3 P4
P3 5 Xba I P4
5' BamH [
L. casei CETC5276 P3 P4
SCP
pMD-19T pT-SCP
Xbal BamHI pT-SCP
SCP
plApg U
pSCP
[13] M6
(SP) 141
GenBank

http://journals.im.ac.cn/cjben

(pEGF) (Accession
No. X59516) Sp 5 3’
Kpnl Sacl pEGF 5’
3’ Sacl EcoRI
Invitrogen
pSCP
DH5a
pEGF
pSCPSE

17 HEYATERZSEBH &R BN

Lp-1
Mason"”  Luchansky!"”
Lp-1 5 mL
MRS 37 C 1 mL
2% (W/V)
99 mL MRS 37 C ODsgy 0.6
10 min 4°C
8 000xg 5 min
SMEB (1 mol/L 25 mmol/L MgCl,)
3 SMEB
50 100 puL
7 uL (10 ng/pL) pSCPSE
100 pL
2 mm (Bio-Rad) 30 min
Bio-Rad
20kV 2000Q 25pfF! 4.0 ms
900 pL MRS 20 min
37°C 3h
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2 B-HREWN Lp-137 CHEFF 24 h MER LFW XBTE K9 e H B EEIKE ATCC29213 BIHIE MR
Fig. 2 Antimicrobial activity of Lp-1 supernatant against E. coli K99 and S. aureus ATCC29213. (A) E. coli.
(B) S. aureus. 1: Lp-1 supernatant; 2: sterilized MRS broth.
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kDa M1 2 3 4 Lp-EV rhEGF PBS
100.0 — ==

BALB/c
30.0 — Lp-pSCPSE
250 — Lp-EV PBS
20.0 — W=

Lp-pSCPSE rhEGF

( )5

15.0 — Cheung [

Leica LAS Extended Annotation

Lp-pSCPSE rhEGF
Lp-EV PBS

( ) 6)

3 itk
4 EHBEYIAFEER LFRER Tricine-
SDS-PAGE £ E pEGF
Fig. 4 Tricine-SDS-PAGE detection of recombinant [18-19]
L. plantarum concentrated supernatant. M: protein
marker; 1: rhEGF standard sample; 2: Lp-pSCPSE
concentrated supernatant; 3: Lp-EV concentrated
supernatant; 4: blank control.
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EGF Fig. 5 Comparison of mean body weight changes
p after treatment for 10 d. Different letters indicate

Lp-pSCPSE one-way ANOVA significant differences (P<<0.05).
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Fig. 6 Enhancement of intestinal villous height (A) and crypt depth (B) of early-weaned BALB/c mice by the EGF
expressing L. plantarum. Different letters indicate one-way ANOVA significant differences (P<<0.05).
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