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ABSTRACT

The use of antibiotic as growth promoter in feed for chicken causes the evolution of
antibiotic resistance in both pathogen and commensal bacteria in chicken. In addition, the
subtherapeutic antibiotic usage for chicken production has been banned in Europe and the United
State. Using bacteriocin might be the way to solve these problems. Bacteriocin-producing
Enterococcus faecium CE5-1 was isolated from the gastrointestinal tract of Thai indigenous
chickens. It was used to investigate its probiotic potential. The competition between the
bacteriocin-like substance (BLS) producing probiotic strain and antibiotic-resistant enterococci
was also studied. E. faecium CES5-1 exhibited a good tolerance to pH 3.0 after 2 h and in 7% fresh
chicken bile after 6 h, but the viability of E. faecium CE5-1 decreased about 2-3 log CFU/ml after
2 h incubation in pH 2.5. It was susceptible to the antibiotics tested consisting of tetracycline,
erytromycin, penicillin G and vancomycin. The culture supernatant of E. faecium CE5-1 showed
activity against Listeria monocytogenes DMST17303, Pediococcus pentosaceus 3CE27,
Lactobacillus sakei subsp. sakei JCM1157 and antibiotic resistant enterococci. E. faecium CES5-1
showed the highest inhibitory activity against two antibiotic resistant E. faecalis VanB (from 6.68
to 4.29 log CFU/ml) and E. gallinarum VanC (from 6.76 to 4.31 log CFU/ml) after 12 h of co-
cultivation. The results show the future possible use of E. faecium CE5-1 as probiotic strain for
livestock to control antibiotic-resistant enterococci.

The partially purified enterocin CE5-1 exhibited a narrow spectrum of activity against
Enterococcus strains, P. pentosaceus 4Ce27, Bacillus cereus DMST5040, Staphylococcus aureus
DMST8840 and L. sakei subsp. sakei JCM1157. Moreover, the bacteriocin activity of enterocin
CE5-1 was active in the wide pH range (2.2-10.6) after 1 h of incubation at 37 °C and stable to
heating at 30-100 °C for 15 min and 2 h of incubation. However, bacteriocin activity of enterocin
CES5-1 could be inactivated when treated with proteolytic and Ol-amylase enzyme.

Only enterocin A gene (entA) was detected in the genomic DNA of E. faecium CES5-1.
After that the specific primers were designed based on alignment of the structural entA gene. PCR
products of structural entA gene were cloned into pGEM-T easy vector (pGEM/entA) and

transformed into E. coli IM109. The nucleotide sequence of structural entA gene was similar to a
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nucleotide sequence also found in enterocin A gene of E. faecium plasmid p5753cA
(NC 013317.1), derived from NCBI database. The 153 bp fragment was cut with EcoRI and
BamHI from pGEM/entA vector and ligated with the EcoRI-BamHI digested expression vector
pBS-1dhGFP (pBS-ldh/entA). After transformation of pBS-ldh/entA vector into Lactococcus
lactis subsp. cremoris JCM16167, no colony was detected on the plate because the expression
protein has a toxic effect to the host L. lactis subsp. cremoris JCM16167.

The sequence of a 8-kb DNA fragment of entA gene cluster was determined and
sequenced. The entA gene cluster containing 12 open reading frame (ORF), 7 of which are
predicted and obviously related to play a role in enterocin A biosynthesis consisting of enterocin
A structural gene (entA), enterocin A immunity gene (imentA), induction factor of enterocin A
(entF), histidine protein kinase gene (enfK), response regulator gene (entR), ABC transporter

gene (entT) and accessory factor gene (entD).

(1D



