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ABSTRACT: The streptococcal plasmid pAM§p, (erythromycin resistance) was transferred via con-
jugation from Streptococcus faecalis DS 5 to Lactobacillus casei YIT 9018 by a filter mating method.
The transfer frequency depended greatly on the type, pore size and side(front or back) of membrane
filter. Water passing through a membrane under reduced pressure induced very tight contact between
the cells, increased the transconjugation frequency about 1.3 to 37-fold when Millipore membrane filter

vol. 28, No. 3

(0.45 ;2m, front side up) was used.

KEY WORDS [ Plasmid pAM§,, conjugation, membrane filter.

replicone®] & -& F318}7] 97 A
Agate] Fob elar GAA el A S5 H
st 3 o A Aol ok EA intergrate
& 4 3% E ubEeld plasmid vectorel £4
A2L% cloning & 4 olrh ®& HAAE ¢
U Fael A WA Az plasmidE wHE b
o] A x3E plasmids A Az 5 ol 5F
el Htell ol Held 5 sl

Vescovo 5(1983) 3} Shrago %(1986)¢] L. plan~
tarum 3} L. acidophiluso\ S. faecalis7} 1 3H€ -5 ¥

st =, 152 L plantarum transmnjugantzr—;
2 N & 789 S faecalis2] plasmid pAM B,
S Relsle] o] o] HIA L plantarum ©.Z ¥

22]g plasmid pAM B, DNAS S sanguisel| &
2 ghslodoh. “Leji} o] & gene transfer systemol]

Al A e A glx ofow StreptococciF’ HE|
lactobacilliel pAM B,2] Ho)&o] olubzlo 2 v
vhe}

wpeba] HB A& S S faecalis DS 52] pAM B, plas-

188

mid= L. casei YIT 9018%.2] % o]ol o 3k&-
8 7 2849l v},

aels

ul %] =

=13~ ]
[N =]

ME U

ANETFE 4 x|

oAl o) A3 F55 S faecalis DS 5(pAM
B¢t curing agent(acridine orange, ethidium bro-
mide, acriflavin) & AF8-3}od L caser YIT 9018%
Be) Helgh lac W]l FQl L casei M-3(lac ', Em®)
Ap-8-3hgl o}
475 11% skimmik(w/v)ell wjokgt & Lg
2w Bl i 2 vkl TCM broth(lomochlka =,
1982)oll Althuleksted Ah-4-3ksich =& transcon-
jugant®] AHEwfA R 100 ug/mlz % LBS
agar medium(BBL Microbiology System)} lactose
indicator medium.5 TCM ] %] ol 4} glucose 4!
# 7}5l 30 indicator dye® bromo cresol
purple 0.004% *7}sko] Ap&-3sich

Conjugation

L. casei M-3} S. faecalis DS 5]

i N
R

y mﬁm

x
i :9L

{

lactose 5

A k-2 Vescovo



Vol. 28, 1990

PAM By Transfer 189

Table 1. Transfer frequency of pAMPB; with various membrane filters

No. of cells No. of
pore size Side (108 CFU/membrarne) conjugant Transfer
Filter* (um) Donor Recipient (CFU/memb.)  frequency?

Millipore 0.45 Front 72 6.1 421 6.9x10-7
0.45 Back 58 5.6 34 6.1x10-8
MFS 0.45 Front 63 5.9 128 2.2x1077
0.45 Back 42 4.8 8 1.7x10-8

Toyo 0.20 Front 63 5.9 0 0

0.20 Back 75 6.9 0 0
Toyo 0.80 Front 61 5.2 11 2.1x10-8
0.80 Back 61 5.2 7 1.3x10-8

a) Frequency of pAMS§, transfer is shown as the number of transcojugants per recipient

* Millipore: Millipore, U.S.A.
MFS: Membrane filter system, Japan
Toyo: Toyo Roshi Inc. Japan

(1983) 9] byl whe} t}E 3 o] AAlskslch
2y F(S. faecalis DS 5) ¢t +4F(L. casei M-3)
AEFES F 10012 T3 F Aol AHEstadch
FolFe} 47 &3NS 20mM potassium phos-
phate buffer(pH 6.8) & 23] ) A s}l o} (254
E4, 3~5X10° . T FA EF, 4~5X10%). 2o
Fo} 4 FAE ¢ 02m/E membrane filter
(25 mm diameter)oll #ZHEZE AL8-3lo] trap-
ping&t & TCM agar plateol filters &2j¥3l 37
Toll A 24417k wioFslsich wioF F filters Ae
A1635(0.85%, NaCl) 2mi7} 5o} Sl A& 3t
23 vortex mixer(Philip Harris, England) & A}-4-
sho] il Al soi & xelwf ]l LBS
agar medium(erythromycin, 100 pg/ ml)ol =3}
o] }elyt transconjugant+= toothpickingel] <]3}e]
lactose indicator mediumell A1 A 2} &l stgd ).
AgEe AR Jebd A=TE A plate

=

=

AT =
oA vhebd S8Fe) 2 o] A abstect,

Ao o oFE
Ft Ay RS 2487 315t S, faecalis
DS 5(pAM B, erythromycin resistance) & o3

23y fFdLaETHAE woli(lac)) L. casel
M-35 4455 3}4] membrane filter mating ¥
WS o] &3lo] conjugationE A A)EFgAt). ule}a]
o] Wiy o] 1 xpA el H&S @t 9l memb-
rane filter®] pore size®] 33k} FA}3 32} &n] A
(JEOL, JSM-35C, Japan)e| <2l&f filtere] -z}

Faie] Aol 2ol Mol 3o} ofo] jat M W

. -

Fig. 1. Scanning electron micrographs of membrane
filter surface.
Photographs were taken at a magnification of
X7,500 in all cases. (A, E) Toyo, 0.2 #um pore
size(TM-1), front and back side; (B, F) Millipore,
0.45 ym pore size(HAWP), front and back side;
(C, G) MFS, 0.45 um pore size, front and back
side; (D, H) Toyo, 0.8 um pore size (TM-4), front
and back side.
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Table 2. Effect of water passing through the membrane
filter on transter frequency of plasmid pAM f,

Transfer frequency?

Water (m) (fold increase)
0 5.1x10°7 ( 1.0)

0.2 6.4x10°7 ( 1.3)

0.2 1.4%x10°6 ( 2.7)

10 7.2x 1076 (14.1)

20 8.2x 1076 (16.1)
100 1.9x 105 (37.3)

4 Transfer frequency is expressed as the number of transen-
jugants per recipient.
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