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Construction of expression vector system and application of the fluorescence protein genes in
lactic acid bacteria (lactobacilli)
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Abstract. Adherence of lactic acid bacteria (LAB) to intestinal epithelial cells is one of the important
characteristics as probiotics. We tried to express the fluorescence protein genes ECFP (cyan fluorescence) or
EYFP (yellow fluorescence) in LAB. The fluorescence was used as a marker of LAB adherence to intestinal
epithelial cells. A shuttle vector pKT between E. coli and LAB was constructed the origin of DNA replication
from pMBI for E. coli and pIL253, which is a cloning vector for LAB. pK TCFP and pKTYFP were introduced
fluorescence protein genes ECFP or EYFP from commercial pECFP or pEYFP, respectively. L. reuteri was

transformed by pKTCFP produced cyan fluorescence protein and fluorescence was detected from this

bacterium. Furthermore, pH resistant yellow fluorescence protein gene, pKTEYFP-L68V/Q69K, was

constructed, and yellow fluorescence was detected from the transformant of L. reuteri with this plasmid.
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Fig. 1. Construction of pKTCFP/pKTYFP. pKT vector based on plL253 is
expression vector in lactic acid bacteria and is implanted promotor of
erythromycin resistance gene and pMB1 ori originate in pBR322.
pKTCFP/pKTYFP are constructed pKT and Enhanced cyan and yellow

fluorescence protein gene.
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Fig. 2. Fluorescence microscope observation of E.coli JM109 transformed with pECFP (A) or
pEYFP (B). Photograph A was taken by using WIB filter. Photograph B was taken by

using WIB and WIG filters.

Fig. 3. Fluorescence microscope observation of L. reuteri JCM1112 transformed with
pKT1CFP (A) or pKT1YFP (B). Photograph A was taken by using WIB filter.
Photograph B was taken by using WIB and WIG filters.
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Fig. 4. Silver-stained SDS-PAGE gel of SDS treated whole-cell
lysates of E. coli JM109 (a host strain) and its
transformed with fluorescence protein genes, pECFP
and pEYFP. Lane 1, E. coli JM109/pECFP. Lane 2, E.
coli JM109/pEYFP. Lane 3, E. coli JM109 (a host strain).
Lane 4, marker proteins. Samples of 10 x| were applied
to the 10-20% gradient polyacrylamide gel.
Fluorescence protein (ECFP or EYFP) of molecular
weight 27 kDa was detected in lanes 1 and 2. Arrow
shows 27 kDa protein.
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