AT A A6 AL
Korean J. Biotechnol. Bioeng.
Vol. 16, No. 6, 626-631(2001)

Lactobacillus crispatus KLB46C| MAHHIZIS Tt
M2 MMMl Ma3E SXIo] St

AFEH o ME-BY2- S A 2R
clsichetn ASTeinl, FHY ABEE|Z|STME, '0[S0{x cistm ojnichst AFelnEtmy
(B @ 2001, 12. 12, H®X&0! @ 2001, 12. 19))

Effect of Cold Adaptation on the Improved Viability of
Lactobacillus crispatus KLBAG

Joo Hyun Kim, Suk-Yong Lee, Chung Eun Chang, Seung-Cheol Kim', Hyun Shik Yun, and Jae-Seong Soft
Department of Biological Engineering and the Center for Advanced Bioseparation Technology Inha University
"Department of Obstetrics and Gynecology, College of Medicine, Ehwa Womans University
(Received : 2001, 12. 12., Accepted : 2001. 12. 19.)

Lactobacili have been considered to play important roles in the health of human vagina. They secrete inhibitory
substances to prevent vaginal infection by pathogenic organisms. In a previous study, we have isolated several lactobacilli
from Korean woman and one of them (KLB46) was selected and indentified as Lactobacillus crispatus which showed high
antimicrobial activity. In this study, cold adaptation prior to subsequent stresses exposure was examined whether L.
crispatus KLB46 maintain the viability better than the non-adapted cells under stresses. For pharmaceutical formulation,
the Iyophilization process is required where stresses such as freezing/thawing and dehydration are routinely applied. Formulated
L. crispatus KLBA6 can be used for ecological treatment of bacterial vaginosis. The response of coid adapted cells to other
environmental stresses such as acid, heat, ethanol, NaCl, and H.O; was also examined. The results showed that cold-
adapted cells maintained higher survival rate compared with the non-adapted cells (freezing-thawing, 3-folds; dehydration;
3-folds; acid, 3-folds; heat, 10-folds). However, we did not observe any positive effect of cold adaptation on other stresses
such as ethanol, NaCl and Hz0.. When chloramphenicol was added during cold adaptation, adaptation effect was
abolished. This confirms that de novo protein synthesis is necessary during the adaptation process. Moreover, we have identified
cold shock protein homolog that codes for a major cold shock protein by PCR amplification using degenerate primers.
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Figure 1. Schematic drawing of cold adaptation test. () Culturc of
cells to the late exponential or early sationary phase before
adaptation. () Adaptation for 4 hrs (ea. five generation times). (3 F
[/ T : Freeze(-707) /Thaw(R.T), dehydration (37T), acid (pH 3.5,
4.0, 45, 50, 55, 6.2), heat (427), BtOH (5%, 10%), NaCl (5%,
10%, 15%), H:0: (10 ppm, 50 ppm, 100 ppm) * In order 1o examine
whether protein synthesis is tequived for the adaptation, chioramphenicot
(25 ug/mL) was added during the adaplation period.
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Figure 2. Survival of cold-adapted at 4°C(@), 10°C(HD. non-adapted

(#) and chloramphericol treated(W) L. crispatus KUB46 after freezing-

thawing(F/T).
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Figure 3. Survival of cold-adupted (@), non-adapted () and
chloramphenicol weated (A) L. crispaius XLB46 alter dehydration.
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Figure 4. Survival of cold-adapted (M) and non-adapied () L.
crispatus KLB46 aller exposure to pH 3.5, 4.5, 5.0, 5.5 and 6.2.

% survival

Chloramphenicol X{z|A] M2 MA2] 1 X5
weld 2 A&l chloramphenicolE o] g-ake) A A g
EQ FESE BN PAo| 2EA2Y) =2HAL
q4E SEsed dewvle AU B ATaNE L
crispatus KLB462] AAgE 93 F0 FA SZ/4A% 3
o) TR 2P =9 :LFL]:_' AZ 2B & mAE
chloramphenicol8] F#= 2937 ¢5ld, chloramphenicol
(25 pg/mL)Z Ajatef %‘4 T, 447 B 10T A AAF
slgick o)AL AEFA 27l HEAAE A chlorampenicol
S g7 BADS 2ol ARE 94 De A3 Do AEH
2 e A BEthFigure 2). A E]A] chloramphenicol
Zz 2EY2dAn £ ZIAE EcHFigue
A2 A olFojxlz @A FAeo] "‘Eﬂﬂ
o] W=l Eadiths Z1E el

=

3'..
L

A AEF A0 st M2 MA2| g3

L. crispatus KLB46= dfjoFelel pH7L 55004 Hd A5
g BthE 2 v ExnFst ul). AT MRS HiA
8} 7] pH7} 6.20]7] WE ©] pHE 7|FSE 054 pHE
SHZVEA pH 3577 2E#H 2~ A¥L A Figare
4o A8 o] pH 535904 AU A@4E Holx, pHrt ¥



Kim, L.H., Increased Stress Tolerance by Cold Adaptation in L. crisparus KLB46 629

120

100 q

80

60 q

40

% survival

20 A

—r ' T T T T T

0 1 20 0 2 50 B0 70
Time (min) after challenge

Figure 5. Survival of cold-adapted (@) and non-adapted (A) L.
crispatus KLB46 afler exposure to 427T.
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KI.B46 after exposure to eihanol.
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Figure 7. Survival of cold-adapted and non-adapted L. crispaius
KLB46 aftcr exposure to various concentration of NaCl.
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Figure 8. Survival of cold-adapted and non-adapted L. crispamus KILB46
aficr exposure to various concentration of hydrogen peroxide (H20x).
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Figure 9. PCR product of csp gene(200bp) amplified from total
aenomic DNA of L. crispatus KLB 46 using primers designed from
known csp genes of other bacteria. M, size marker.
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Figure 10. Multiple fragmenis homologous lo csp genes were
identified in L. crispatus KLB46 by genomic Southern analysis.
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Figure 11. Similarity of Csp sequence of other strains. 1, Lactobacillus crisptus KLB46(GenBank accession number ; AF443825) ; 2,34
Lactobacillus plamarum ; 5, Lactobacillus casei ; 6, Lactobacillus helveticus 5 7, Lactobacillus acidophilus 3 8, Salmonella typhimurium ; 9,

Bacillus subrilis ; 10, Escherichia coli ; 11, Lactococcus lacris
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cold shock-like protein [Escherichia coli] Length = 79

Score = 42.4 bits (98), Expect(2) = 3e~-10
Identities = 18/20 (90%), Positives = 18/20 (95%)

Frame = +1

Query: 1 [GXGFIrroDGSKAVEVHASA 60
G GFITP+DGSKOVFVHFBA

Sbict: 26 |GFGFIFPEDGSKDVFVHFBA 45

Figure 12, RNA binding site in sequence of csp gene of L. crispatus
KLB46. Two boxes are RNPL and RNP2

typhimuriumd) A EAE Cepe] Fo]#e] RNP (ribonucleoprotein)
biding site7} L crispaius KLB462] Cspoll® &8s AL
o3ty (Figure 12).
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