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Lactic Acid Bacteria as Oral Antigen Protein Carriers
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ABSTRACT - A promising application of Lactococcus lactis is its use as live vehicles for production and delivery of het-
erologous proteins of vaccines and therapeutic substances. Because L. lactis has GRAS (“generally regarded as safe”) status,
we tested whether L. lactis could function as the carrier of the L1 protein of human papillomavirus (HPV) type 16. The RNA
level expression of L1 gene was detected in L. Lactis. The L1 protein was expressed in L. lactis with L1 gene. The growth
of strains L. lactis with an empty plasmid (pAMI328) and L. lactis with L1-encoding plasmid (pAMJ328-L1) was slightly
decreased in comparison with the growth of strains L. lactis (wild type). However, all the three strains of L. lactis maintained
the ability to ferment sugars primarily into lactic acid, indicating that L1 protein did not affect the biochemical property of
L. lactis. These results suggest that L. lactis, capable of carrying L1 protein, might be further developed as a biocompatible

oral protein delivery system.

Key words - Lactococcous lactis, oral carrier, protein delivery system
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Figure 1-(A) Physical map of plasmid pAMJ328-L1. (B) A re-
striction digestion pattern of plasmid pAMI328-L1 from L. lactis
MG1363 strain. Lane 1, 1 kb plus ladder; Lane 2, pAMJ328-L1 di-
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Figure 2—-Growth and pH curves of L. lactis (pAMJ328-L1). (A
Growth was measured by absorbance at 600 nm. (B) pH was mea
sured during the growth for 1 to 12 hours.
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Figure 3-L1 transcription pattern in L. lactis. Culture samples were
taken during the growth phase for 1 to 12 hours (lane 2~13). The po-
sitions and sizes of the L1 and the 16S rRNA were indicated by hor-
izontal arrows. Lane 1 and 14 is 1 kb plus ladder.
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Figure 4-L1 protein expression in L. lactis. Culture samples were
taken during the growth at 1 hour intervals for 4 to 12 hours (lane
1~9). The position and size of the L1 protein are indicated by a hor-
izontal arrow.
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Figure 6-Lactic acid-producing capability test. The three strains of
L. lactis were incubated on agar plates with 10% CaCO;. (A) Liquid
media, (B) L. lactis (wild type), (C) L. lactis (pAMI328), (D) L. lac-
tis (pAMIJ328-L1).
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