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A simple procedure for rapid isolation of plasmid DNA from lactobacillus species and streptococcus species is
described. Lactic acid bacteria were cultured in the TCM broth containing 0.5% glycine and plasmid DNA was isolated
from cells treated with mutanolysin by alkaline-detergent lysis method. Good results for releasing and isolating
plasmid DNA from lactobacillus species were obtained by treatment of cells with 30¢g of mutanolysin per ml at 37°C
for 5 to 10 min. For the streptococcus species, the optimum conditions were slightly different. The procedure could be
used for rapid characterization of plasmid DNA in Lactobacillus casei, Lactobacillus acidophilus, Lactobacillus
helveticus, Streptococcus lactis, Streptococcus faecalis, Streptococcus faecium, and Streptococcus cremoris strains. Us-

ing this precedure, plasmids isolated from 1.5ml cultures could readily be visualized in agarose gel.
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Table 1. Bacterial strains.

organisms Source and reference

Lactobacillus casei YIT 9018
Lactobacillus casei ATCC 4646
Lactobacillus casei ATCC 334

Yakult institute
ATCC (17)
ATCC (17)

Lactobacillus acidophilus
1AM 1084
Lactobacillus acidophilus 3056 Kiel, West
Germany

1AM Japan

Lactobacillus helveticus

CHR.CH1 Chr. Hansen Lab.
Streptococcus faecalis DS 5 ATCC (18)
Streptococcus lactis ATCC (19)

ATCC 11454
Osaka, Japan
Univ. of Tokyo (20)

Streptococcus lactis IFO
Streptococcus lactis ML3

Streptococcus faecium M Yakult institute

Streptococcus cremoris MLL 4 Univ. of Tokyo

Escherichia coli V517 Macrina, F. L.

et al. (21)
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Table 2. Procedure for isolating plasmid DNA from Lactic acid bacteria.

Details of following procedure

Step (1.5 or 4.5ml)®

Resuspend washed cells in enzyme reaction Solution «+rrsssssssssssiisiamiinii e 400 w1
Add immediately mutanolysin (1. 5Smg/m! in 20mM potassium phosphate buffer, pH 6, 8)----e-ereereeeaienes

...................................................................................... -8ul (for L.spp.) or 4/ul (for S.spp)
Incubate 5 to 10min at 37°C ................................................ lOmin(for L. spp) or 5min (for S. spp)
CENUEIfURE +++vvweeemmrrrre s ae b e et e et e st e e 7min
Crush pelleted cells with micropipette tip and add cold 10mM EDTA-25mM Tris-HC), pH8.0 ----- 100 !
Add immediately fresh sodium dodecyl sulfate(1 % (w/v) in 0.2N NaOH]J ---emeenveemoniinnnnienees 200 ud
Mix gently by inversion and store on ice for 5 min
Add ice-cold solution of 5M DPOLASSIUM ACEEALE +-sssssesrrrmrrrrrrritttrtiiasiatatssssssessssaasaasaanes 150!
Mix gently by inversion and store on ice for 5 min
Vortex gently for 2 sec.
CENELTfUGE ++ere e rrermmmmn e sttt oLttt s e s e ettt et e st a e 5 min
Transfer the supernatant to a fresh tube
Add Phenol/CRlOrO Orm ««reteerteetteerrtrtttttiiti ittt ettt e e 400!
Mix completely by inversion
CnELIUGE -+ veeeermseeee e e r sttt e e Lt 2 min

Transfer the supernatant to a fresh tube

Add cold ethanol (959, — 20TC) «+eeeesrensmrmrmmssstm ittt e 800!
Mix gently by inversion

R T I T | L G R R P L R T T T T LRI TPRPRRTPRPIR > 30min
oL T ST e L L L LR PSPPI 10min
Remove all of the supernatant with micropipette tip

Add DNase free pancreatic RNase (50ug/ml in TE buffer, pH 8.0) «+sserrrereersirmevmmminiiniiiiie. 20ul
Incubate for 3 min at 37C

Examine 20 2! by agarose gel electrophoresis

¢ The culture volume used in the procedure is indicated in parenthesis.
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Fig. 2. Effect of glycine concentrationon the

growth of 1. casei YIT 9818.
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Fig. 3. Effect of growth phase on the lysis of
L. caser YIT 9018.
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Fig. 8. Electrophoresis of plasmid DNA  from

different cell culture volume.
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Fig. 9. Electrophoresis of plasmid DNA  from

different reaction time of mutanolysin.
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Fig. 10. Electrophoresis of plasmid DNA  from
Lactobacillus species.
A Escherichia coli \'517
B . Lactobacillus acidophilus 1AM 1084
C ! Lactobacillus acidophilus 3056
D . Lactobacillus casei Y1'T 9018
E . Lactobacilius casei ATCC 4646

F . Lactobacillus casei A'T'CC 334
(; » Lactobacillus helveticus CHR. CH 1.

plasmid DNA &4 o] vlo] A 7lvte 7§ Mo Fcoh
o]} %2 plasmid DNA $£4lo] A7l flade &
4 Aol oal] Zo] A& HE4E A Fo] HAH
20l nuclease?} &} Al =% 5|0 plasmid DNAeo] =t
goho) W Aew 2o

L. acidophilus 1AM 1084, L.acidophilus 3056,
L.casei YIT 9018, L.casei ATCC 4646, L.casei
ATCC334, L.helveticus CHRCH1 o2 F¥| pl-
asmid DNAS #2|& vl L.casei YIT 9018 ¥ 532
6] plasmid DNA Hel5 9i& 24 =245 oo
2 ool gl ¥ 4t plasmid DNA H-el7} =% 2

slodeb (Fig 100, 2efvh oA edE5F2] Streptococ-

cus spp.ofl FFo. G H2e m) Fo i
A FEatadct 5 3k alz ] S, lactis ML 3

1= 4 Z 22 plasmid DNA% 251 9li=d] f49
qt-g- Abefoll ule} plasmid DNA 7} H-2) 5= 4 oh=

Fig. 112 22tch mutanolysinel ofg zb4=4) o]
Abzbd Boobis Jakadel A9 9 EY) oslstel
S. lactis ML3F5q) &40 2% S5 15ug/
ml 2 Gt Ao sk, 20C e 4] 5 7F Hf el
2 —E#%OI 12 5.5 2, IMdal 2] plasmids DNA

} 33Mdal plasmid DNAE 2|5} 7]

Kor.J. Appl. Microbiol. Bioeng.

33 Md.

2 Md.

1 Md.

Fig. 11. Electrophoresis of plasmid DNA of
Streptococcus lactis MI.3 showing ef-
fect of enzyme reaction conditions.

A I20C, 5min
B:37C, 5min
C 137C, 10 min

SEgkeh 37Tl 547
DNA =57F #b telslelvh crefvl 37Tl 10
27t ] elsbd 2Mdal plasmid DNA 2} 1M dal plasmid

WA o)

el sk 4 &9 plasmids

DNAE W slo] Abehel mokel bands7h

213t &4 ccc DNAY} topoisomerase 2] *H-8-§ i

o} nicking &| 3L religation ${21 & «f 4 71 A ylel $
Abshoh . gto g olef & *PCM Zokel bands
bl el 548 vhElas AR Feles A
Zhet,

fa M2l Al mutanolysin®l H-F T2 15 pg/ml
2 Arbebm S lactis IFO 53 20T of) 4] 53-7)
FATFEES 2F 37ColAd 5347 A
2l =lolg o plasmid DNA 7} 4k bejs)glch 2 4
2t Fig. 1229} #cf

2 Mo Agxl Fad F L. casei ATCC
46463} L. casei ATCC 334 2] plasmids DNA 1=
Lee~ Wickner g7 o] M. 1L
(Fig. 10) S. lactis ML32} S. faecalis DS5& Y-
Bl = Walsh% 3} Yagis''® o]
DNA 7} 4
plasmid DNA #2lo] ©gtgk oz sigksivy,

o] 4b5} ro| RALFE O Z el plasmid DNA & -

19 ThE

gk abep Abel belsiela

2t o & plasmids
Helslgdemg o ubHE g

A



Vol. 13, No. 3,

35.8 Md.
Chr.
4.8 Md.
1.8 Md.
1.4 Md.
Fig. 12. Electrophoresis of plasmid DNA from
Streptococcus species.
A o Escherichia coli \' 517
B . Streptococcus faecalis DS 5
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