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In the previous study, we have isolated several vaginal lactobacilli from Korean woman and selected one of them (KLB12)
for further study, which was indentified as Lactobacillus fermentum by sequence analysis of 16S rRNA gene. Formulated L.
fermentum KLB12 can be used for ecological treatment of bacterial vaginosis. For pharmaceutical formulation, the
spray-drying process is required where stress such as high temperature is routinely applied. In this study, we found that
heat stress at 60°C for 20~30min reduced the viable cell population of KLB12 by 10°~10°. However, adaptation of KLB12
cells at 52°C made them more thermotolerant upon exposure to B0°C. The level of thermal protection in RSM (reconstituted
skim milk) by adaptation in acid (pH 5), cold (4°C), ethanol (3%), NaCl (0.3M) was also examined. Although not as efficient
as the homologous stress, adaptations in both cold and NaCl gave considerable cross protection against heat stress. When
chloramphenicol was added during heat adaptation, adaptation effect was abolished. This suggests that de novo protein
synthesis is necessary during the adaptation process. Important changes in proteome during heat adaptation was examined

with two-dimensional gel electrophoresis.

Key Words : Lactobacillus fermentum KLB12, spray-drying, heat adaptation, cross protection, de novo protein synthesis
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Figure 1. Survival of L. fermentum KLBI12 heated in MRS at 60T

and 65C.
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Figure 2. Growth curve of L. fermentum KLB12.
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Figure 3. Survival of heat-adapted and non-adapted of L. fermentum
KLB12 cells at different growth phase.
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(A)

B) ©

Figure 4. Analysis of morphological changes of L. fermentum KLB12 during heat stress. Nontreated cells (A), and cells undergoing extreme heat
(60T) stress (B) were analyzed by scanning electron microscopy. For comparison, cells subjected to heat adaptation (527C) and the to extreme

heat (607C) stress were also analyzed (C).

w (B (© (O

Figure 5. Survival of freeze-dried cells of L. fermentum KLBI12 in PBS
(A), ddH,0 (B), MRS (C) and RSM (D).
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Figure 6. Survival of heat-adapted and non-adapted of L. fermentum
KLBI12 in MRS and RSM.
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Figure 7. Effect of sucrose () and adaptation conditions ; gradient
adaptation (A), one-step adaptation (B), non-adaptation (C) of L
fermentum KLB12 against heat stress.
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Figure 8. Cross-protection of L. fermentum KLBI2 against heat stress by
adaptation in heat, cold, ethanol, NaCl and acid.
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Figure 9. 2D gel electrophoresis of L. fermentum KLB12 total proteins before (A) and after (B) heat shock.
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Figure 10. Protein pattemns determined for L. fermentum KLBI12 by heat
adaptation. Heat-shock-induced spots (5 fold, 17 spots) are non-arrow
square, minor heat-shock-induced spots (5 fold, 8 spots) are black-arrow
square, and newly synthesized spots (7 spots) are white-arrow square.
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