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ABSTRACT: Brevibacterium lactofermentum SWA (arg trp) and B. lactofermenturn SWB (met ser)
were obtained from UV and NTG treatment. The rates of protoplast formation by B. /lactofermentum
SWA and SWB were 99.93% and 99.98%, respectively when each strain was treated with penicillin G in
mid exponential growth phase, followed by incubation with 400 ug/ m/ of lysozyme in lysis fluid sup-
plemented with 0.4M sucrose. Frequencies of protoplast regeneration in B. lactofermentum SWA and
B. lactofermentum SWB were 9.27% and 10.32% respectively, on regeneration medium containing
0.5M sodium succinate, 50 mM Mg2+, and 3% PVP. In intraspecific protoplast fusion between B.
lactofermentumn SWA and B. lactofermentum SWB, fusion frequency of 2.30 x 10-5 was observed by
using the 100 mM CaCl, and 30% PEG 6,000 in fusion fluid. Relative recombinant frequencies in each
marker by means of selective media could be used for genetic analysis.
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Table 1. Bacterial strains used in this experiments

Bacterial strains

Genotype Source

B. lactofermentum SW B. lactofermentum ATCC
181 13869

B. lactofermentum SWA arg (rp  B. lactofermentun SW 181

B. lactofermentum SWB  met ser B, laciofermenium SW 181
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Table 2. Effect of lysozyme concentration and treatment
time on the protoplast formation of B. lactofer-
mentum SWA and SWB.

Lysozyme Treatment Viable cell *pff(%)
Conc. time (cells/ m))
(ug/mi) (hr) SWA SWB SWA SWB

8 3.51x 106 5.75x 106 98.83 97.50
400 12 1.50 x 10% 2.94x 106 99.50 98.72
16 £.00x 10% 1.60x10° 99.98 99.93
20 3.01 x 104 2.00x 10% 99.99 99.99

* [nitial total cell number was 3 x 108 cells/ m/ for B. lucto-
Jermentusn SWA and 2.3 x 108 cells/m/ for B. luciofer-
mentum SWB.
* Protoplast formation frequency (pff).

Total cell number-Viable cetl number

07
pift%) = Total cell number x 100
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Table 3. Effect of divalent cations on regeneration fre-
quency of B. lactofermentum SWB8.

Regeneration

Conc. (mM)
MgCl,  CaCl, Colony No. formed  Relative value
(per m)) (%)
— — 4.00 x 108 100
10 — 4.26 x 108 106
25 — 4.79 x 106 119
50 — 5.05x 108 126
— 10 4.17 x 106 104
— 25 2.86 x 106 72
— 50 1.87 x 106 47
10 10 4.34 x 106 89
10 25 2.90x10° 73
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Fig. 1. Effect of PEG concentration on the fusion ire-
quency.
PEG 6,000 (O—0), PEG 1,000 (@ —@). Treat-
ment with PEG was for 15 min.

* Fusion frequency =

Number of colonies per unit volume on selective medium

Number of total colonies per unit volumn on RCN]
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Table 4. Effect of CaCl, treatment and concentration on the fusion frequency
CaCl, Fusion frequency
(mM) FF + PEG CaCl, + FF + PEG FF + CaCl, + PEG FF+PEG + CaCl,
0 3.39% 106 — — —
25 - 4.70x 10~ 1.56 x 106 7.14x10°6
50 — 6.52x 106 3.26 x 106 4.00x 10-6
75 — 8.08 x 106 3.41x 106 2.44 %1076
100 — 2.30% 10°5 3.05x 106 2.28 %106

Table 5. Analysis of four-factor protoplast fusion in B. lactafermentum SWA (arg met + trp ser+)x SWB (arg+ met trp +
ser)

No. of recombination in 10 plates of each medium Supplemented with :

Genotype of Arginine Arginine Tryptophan Tryptophan Avg.
and and and and frequencies
selective methionine serine methionine serine (10 plates)
progeny a b a b a b a b c
+ + + + 43 50 8 37 21 22 23 38 37
arg + + + 25 29 12 61 - - - - 45
met + + 18 21 - - 12 13 - - 17
+ + trp + - - - - 58 61 46 75 68
+ + + ser - - 59 290 - - 27 44 167
arg met + + 14 16 - - - - - - 12
+ + trp ser - — — - - - 4 7
arg + + ser - - 21 104 - - - - 57
+ met trp + - - - - 9 10 - -
No. of recombinants analyzed 100 - 100 - 100 - 100 -
No. of recombinants per 10 plates - 116 - 492 - 106 -~ 164

Column a, sample of recombinants analyzed in each of the four selective media; column b, total count of recombinants per
10 plates of each medium; column c, average values for the figures in appropriate column b.

Table 6. Relative recombination frequency of each pair of marker in the cross SWA x SWB

Avg. frequency*

arg-met arg-trp arg-ser met-trp met-ser trp-ser

Components 37 45 37 37 17 37

68 68 17 45 167 45

167 12 68 167 12 17

12 57 57 57 57 12

Total 284 182 179 306 253 it

* From Table 5.

AEEH L] REA B 2M, olF F FF Atel9) four foctor cross® W7
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ctofermentum SWAC(arg trp) 2} B. lactofermentum SWB
(met ser)® four factor crossover® Az} A%
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trp” and met”), tryptophan+ methionine(selecting
arg® and ser'), tryptophan serine(selecting arg”
and met')Y5 EF 47149 selective mediag® AHE-
stgdel 2 F 7t mediumeiA A3 colony® FF
A48t 1 7t mediumel A A 2] colony 9] 27}+4] non-
selected marker& #<13l7] 93] 217} 471%] 2] 7}-5-&F
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mber= Table 59 YJEMH 13, Ceolum®] average fre-
quencys marker®] 7}t pairell *H%} relative recombi-
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