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Analysis of Lactobacillus casei and Mutant Strains
by Polymerase Chain Reaction
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Abstract — To classify Lactobacillus casei strains on the basis of difference in their chromosomal
DNA sequence, we have performed polymerase chain reactions on their chromosomal DNA by
using random primers, and followed by analyzing randomly amplified polymorphic DNA fragments.
We also developed a mini-preparative method to isolate PCR-grade chromosomal DNA from Lacto-
bacillus case strains within 3 hours. Based on RAPD patterns by polymerase chain reactions with
degenerated random primers, 4 Lactobacillus casei strains and 2 mutant strains were successfully
discriminated. Results were very sensitive, strain-specific and reproducible. It was also reliable.
These results suggest that RAPD may be applied efficiently for the identification of several Lactoba-

cillus casei strains.

FARFE Al A Q) Wi HodFAY AFHow
ST72E X2 Z9 starter2 ‘de] o] &H 1 UrKl).
E.3] Lactobacillus caseiv 17t A8} U4 FA S
M glid ol AL L casei7} AlE9] AR HEAE
Fo Fu mF A3k AYdlA AT FFE ¥
Ast] f3l% oS 759 AAE A dess A
#B73¢ A7 AR FAAA FQFH FAl #
A EAe Eulshs 534 T F84e] =7 o
Folr}. olagt EAF A AHAeA B AEH
o 2o $lellx AlEsz] oda Ael7A] A
Fudt 4 9l AL L casei?] B t}E Ao tKb5).
F83 FAHFE AlEEH Beidhe AE A S
starter £ ALg-3= At Aol A= A F2% A7
g} g} e} A ZAse Lactobacillus
AFEL 2 F77 99 o g 9§
=2l B2 Ww#EH bacteriophages] iyt WA
oz} geld EAEe] 3 cpofsich dFol 7
FFuE A&eHA gzt s 3 '17%101]5

X LN

)

Key words: Lactobacillus casei, random primer, poly-
merase chain reaction, RAPD
*Corresponding author

577

pran o FFR5e e, A5 3ot
2 5757 252 9le] AAHA FF7) obs

oje]-¢ AAo|c}

# el polymerase chain reaction(PCR)(6, 7)2]
ity @7 random primerE AHS-§ randomly am-
plified polymorphic DNA(RAPD)2} <3-¢7} 715344
=gict. o] RAPD ¥he AH&stHAe g8 55
o] vlEE 5 sl Aol o] o]n o7 AE

o uvg—s-%al S04 PAS vskr) g sdos
e} o)45 7 K8, 9). wWehd RAPDE ol f-ahed
Fe8 & }a— £ R A4 AEEE A=

33 7l AR oJAksEed ol A
o2& wjFoll L casei 73-5-ole o] we] 1%
Hegzl Ean e AHeldt s & EAHEe
a8kl L ocaser®] A E¥ o] lysozymed ©o]%
gl odubA Q) wiyjo g = fA x| o] wWE
(10)9)] chromosomal DNA2] FZo] vf$ ojgci=
Holr}. Alc}rb df¥-E-2] RAPD A o] @& £79
primers HQ® 3}7] oFol AldAllA AHL-3}7
o= thd HAHRE] FHuEdes dHE et
olelgt FAFE FEI}IAA £ dTolMe FH



578

2] plasmid ¥-= #HS HEAIA PCRel *3Hgt
chromosomal DNAS Al<3sHA] F43l= S &
¥ 33, random primere] degeneracyE F<i§t ¥
RAPD7} 71538} R B A8t Lactobacillus 4575
S AE3te=d Z23% primer?] £°E 71 £l
25 DNA A#HZo| 5 5o Ad(specificity) ¥} Hh
E-M(reproducibility) 2 Beole AE ZAEIc}h &
HO B o] ZHAFel| 7|23t L caser®] o2 o+
53 o] #ES vyl FFHoE B
A= Lo caserd|wl =3kl Zlof oz}, AQA|7}
S5 opekgt -8 dFE EARRAE ARl A
AlgsHA] e, 58k uH g vhgsEkr] 1% 712
A5 E AAY AHeolch

ME W

AR 25

Aol ARE-E L cased YIT 9018 (L.c 9018), L.
casetr CHR. Hansen (L.c Chr), L. case: Marshall (L.c
Mar), L. casei ATCC 4646 (L.c 4646) o553} L.
caset CAM (CAM), L. caser CSM (CSM) =9l o]
TFES §H oFPFEE §4(F) AT4AERE &%
ukolrt, CAM3} CSM-& 7}7} acridine dyeE A<
Sl A o HE Aol A Rped A o ® WHelr) e
#+3=olt}

Ale}

Mutanolysine M-1 enzyme®.5 4] Dainippon
Pharmaceutical Co., LTD. (Japan)2] A|&S& Al&3}
913L dNTP+= Boehringer Mannheim{Germany) 2. %
He] Falsledrd. Taqg DNA polymerasetys §h=-A3
)3} Perkin-Elmer Cetus Co(USA)ZH¥] -3}
¢y PCR machine Ericomp 494 temperature
cyclerg AHE3EETh 7]e} A 7dFel AHEX A]ek
2 oAdnkrefE- s 7k A A E-E AHEE]

ark.

Table 1. PCR primers used for the generation of RAPD
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PCR primers

RAPDE ¢}%} random primere 3.5 4 £5E2
ARE-3hod o] o] 52 Aol Yl Az
AV A el Bagold 78 ARSI
ztel HA3 zpA3F sequence+w Table 1¢] FEAI8F
vle} zich o]l 5 F 17-19 17-25 2% 17mer 24
7z} 24 = 162] degeneracy(11)E 7R X2 A=t
31913 27mer<) 27-1, 27-2 HA| 32 =+ 482] dege-
neracyS 7}X| X% 329Fste] random priming®] 7]
318 3 E71A1zcl Primer 991& —20T 9
A, Rgslg o Ay A TE buffer2 3]4,
A}-8-8Fith

3| vt M

w5 A7 2 AAs}7] Y= 50% glyce-
rol stockS "h5o] —70C oA ¥P3g . 25Fd
o]&le] 7] BEE 23+ 11% skim milkel] A
72217F o]k wioFgt FYE& —20C o PF B3}
Abg-sheich o] 8-S 3 & R /A5
gsh A= TCM brothel|A] ot o g 2~33] Al
v kgt 3 ARR-319dc). TCM broth+ 1 literell beef
extract 4.5g, peptone 7.5g veast extract 50g,
tween 80 1 m/, K.LHPO, 3.0 g, KH,PO, 1.5 g, glucose
20g MgSQO,-7TH,O 0.1g, MnSO,-4H,O 0.025g<
o] #ZF pHE 685 A3 N10).
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Ba]3}7] 2lsjA]e ol ™ol 1% v} 9)+= plasmid
2] BHHS WHEsle] AA)SHEe10). L caseio] Al
H-S A A3 HEl M= M-1 enzymeS- ARS8} 2
A2 #pAFoll DNAZE Z=]H 4l el 93 Eali==
A& FHAaged Fol7] #1314 phenol AH2lE 715
g 3 2313 =AM AlEsHAl AA]Egd e} Phos-
phate buffer= 0.02M KH.PO, 293 002M K,
HPO, £91-2 51: 49(pH 6.8)8 &3 sl Azs}de

b e

Name

length{bp)* sequence degeneracy max.(G+ C)%
17-1 17 CCTGGTGGACGTYGAAGTYGA(AG)GT 24 70.6
17-2 17 ATCACCCAAGTTACGT)G(AT)CCA 16 52.9
27-1 27 GGGGAATTCAGACGTT(GA)YCA(GACTACGDGACTG 32 59.3
27-2 27 CCCTCTAGAGGTGGAAACGT)GT(GA TGIGADATGAT 48 55.6

Degenerated sequences are indicated in brackets, “bp means base pairs, "max.(G+ C)% means the maximum
GC content when calculated for G or C for the degenerated positions.
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Table 2. Procedures for the isolation of chromosomal DNA from L. casei strains

AN

1. Inoculate cells in 3 mi of TCM broth with 0.5% glycine

2. Incubate for 15 hours at 37C

3. Harvest cells in an Eppendorf tube

4. Wash with 1 m/ of phosphate buffer

5. Resuspend washed cells in 400 W/ of enzyme reaction buffer

6. Add 10 W of M-1 enzyme (1.5 mg/m/ in phosphate buffer)

¥. Incubate for 15 minutes at 37C

8. Harvest and resuspend protoplasts in 500 w/ of TE buffer (pH 7.5)

9. Add 25 W of 10% sodium dodecyl sulfate

10. Add 5 w/ of proteinase K (10 mg/m/)

11. Mix gently and incubate for 1 hour at 37C

12. Add 500 ! of Trns-saturated phenol and invert gently for 10 minutes

13. Centrifuge and transfer the supernatant to a new Eppendorf tube

14. Add 700 W of chloroform/isoamyl alcohol and invert gently for 10 minutes
15. Centrifuge and transfer the supernatant to a new Eppendorf tube

16. Add 50 W of 3 M NaAc (pH 5.2)

17. Add 1 m! of prechilled absolute ethanol (—20C)

18. Transfer DNA threads appeared to an Eppendorf tube containing 1 m/ of 70% ethanol with

a U shaped Pasteur pipette

19. Invert well and centrifuge for 10 minutes at room temperature
20. Dry DNA pellet and resuspend in 30 @/ of TE buffer (pH 7.5)
21. Examine 5 p/ of DNA sample by agarose gel electrophoresis
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Fig. 1. Electrophoresis of chromosomal DNA and RNA.
Lanes 1, 2, 3, 4 represent chromosomal DNA and RNA
isolated from L.c 9018, L.¢ Chr, L.c Mar, L.c 4646, res-

pectively. Lane M represents A-DNA digested with Hi-
ndIll.
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mer7} FFox ASX Ho® nlFo B o FF
o2 Felxl+ 250bp bandv ©] primerel] £|8}o]
Moz ey upREAos ZEE bandye B
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Fig. 2. RAPD analysis of L.c 9018 with various combi-
nation of random primers.

Each lane shows PCR result with primers as follows:
lane 1: 17-1, lane 2: 17-2, lane 3: 27-1, lane 4: 27-2,
lane 5: 17-1, 17-2, lane 6: 17-1, 27-1, lane 7: 17-1, 27-
2, lane 8: 17-2, 27-1, lane 9: 17-2, 27-2, lane 10: 27-
1, 27-2. Lane M represents A-DNA digested with Hin-
dIll.
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Fig. 3. RAPD analysis of L. casei strains.
Lanes 1, 2, 3, 4 of each panel represent L.c 9018, L.¢
Chr, Lc Mar, Lc 4646, respectively. Primer used was
17-1. Panels A and B show the results of PCR experi-
ments which were carried out independently. Lane M
represents A-DNA digested with HindIll.
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Fig. 4. Strain-specific patterns of RAPD with different
sets of degenerated random primers. |
Primers used were 17-2, 27-2. Strains used were as
follows: lane 1: L.c 9018, lane 2: L.c Chr, lane 3: Lc
Mar, lane 4: L.c 4646
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£.3}91 2 doll= Fig 4942 & Le 9018, Lc¢ Chr,
Lc Mar, Lc 46460] 25 8% 5 gt Fig 4
4] BE FFd FEHo=w viell= bands
Fo 3R E BASRoen 5% dFelAut 5ol
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= Fig. 52] Panel A, B, Coll Jeh it} Az 2
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Fig. 5. RAPD analysis of L.c 9018 and its mutant st-
rains.

Lanes 1, 2, 3 of each panel represent L¢ 9018, CAM
and CSM, respectively. Primers used were as follows:
A. 17-1, B. 17-2, C. 27-1. Arrow indicates the specific
band for strain CSM.
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