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Abstract: To describe a novel particles surface display system which is consisted of gram-positive enhancer matrix
(GEM) particles and anchor proteins for bacteria-like particles vaccines, we treated Lactobacillus rhamnosus GG bacteria
with 10% heated-TCA for preparing GEM particles, and then identified the harvested GEM particles by electron
microscopy, RT-PCR and SDS-PAGE. Meanwhile, Escherichia coli was induced to express hybrid proteins PA3-EGFP and
P60-EGFP, and GEM particles were incubated with them. Then binding of anchor proteins were determined by Western
blotting, transmission electron microscopy, fluorescence microscopy and spectrofluorometry. GEM particles preserved
original size and shape, and proteins and DNA contents of GEM particles were released substantially. The two anchor
proteins both had efficiently immobilized on the surface of GEM. GEM particles that were bounded by anchor proteins
were brushy. The fluorescence of GEM particles anchoring PA3 was slightly brighter than P60, but the difference was not
significant (P>0.05). GEM particles prepared from L. rhamnosus GG have a good binding efficiency with anchor proteins
PA3-EGFP and P60-EGFP. Therefore, this novel foreign protein surface display system could be used for bacteria-like

particle vaccines.
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Fig. 1 The observation of LGG-GEM particles by
transmission electron microscopy (60 000x). The scale
bar represents 200 nm. (A) LGG bacteria. (B)
LGG-GEM particles.
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Fig. 2 SDS-PAGE analysis of GEM particles. M: protein
marker; 1: LGG-GEM particles; 2: LGG bacterium.
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Table 1 Results of real time PCR of DNA from
LGG-GEM particles
Sample C, value( x +s) Start DNA
loads
LGG genome DNA control ~ 11.342+0.131 2.378x10°

LGG-GEM particles 34.813+0.712 32
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Fig. 4 SDS-PAGE analysis of hybrid proteins. (A)
SDS-PAGE analysis of hybrid proteins. M: protein
marker; 1: BL21; 2: EGFP in the supernatant of lysate;
3: EGFP in the sediment of lysate; 4: PA3-EGFP in the
supernatant of lysate; 5: PA3-EGFP in the sediment of
lysate; 6: P60-EGFP in the supernatant of lysate; 7:
P60-EGFP in the sediment of lysate. (B) SDS-PAGE
analysis of purified hybrid proteins. M: protein marker;
1: purified PA3-EGFP; 2: purified P60-EGFP.
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Fig. 5 Western blotting analysis of GEM particles
anchored with hybrid proteins. M: protein marker; 1:
sample of GEM and EGFP; 2: sample of GEM and
P60-EGFP; 3: sample of GEM and PA3-EGFP.
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Fig. 6 Transmission electron microscopy of binding
anchor proteins (80 000x). The scale bar represents 200 nm.
(A) Sample of GEM and PA3-EGFP. (B) Sample of

GEM and P60-EGFP. (C) Sample of GEM and EGFP.

7 RARMETUREEERS GEM BN NES
Fig. 7 Fluorescence microscopy of binding anchor
proteins. The scale bar represents 5 um. (A) Sample of
GEM and PA3-EGFP. (B) Sample of GEM and
P60-EGFP. (C) Sample of GEM and EGFP.
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