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Development of L-Lysine Producing Strains from Cellulosic
Substrate by the Intergeneric Protoplast Fusion
— Conditions for Formation and Regeneration of Protoplast—
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! Department of Food Science and Technology, Gyeong Sang National
University, Jinju 660-701, Korea
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In order to produce L-lysine from cellulosic substrates by the intergeneric protoplast fusion be-
tween cellulolytic bacteria, Cellulomonas flavigena KFCC31221 and amino acid producing bacteria,
Brevibacterium flavurn ATCC14067, Corynebacterium glutamicum ATCC13032, conditions for
protoplast formation and regeneration of these strains were investigated. After the strains were
mutated with 500 ¢z g/ml! N-methyl-N’-nitro N-nitrosoguanidine for 30 min and the mutants were
enriched by treating 300 1g/m/ penicillin-G for 2 hrs, B. flavurn Hse Str’, C. glutamicum Met”
Thr Rif" and Cellulomonas flavigena Try” Val” Kan" were isolated. The rate of protoplast formation
ranged from 95 to 98% when strains were treated at the concentration of 500 ug/ml of lysozyme,
pH 6.5, 33°C, for 6 hrs. in Tris- malate buffer supplemented with 0.4M sucrose as osmotic stabilizer.
Approximaiely 30-33% protoplast was regenerated on the regeneration complete medium(RCM)
containing 1.5% agar and 0.5M sodium succinate overlaid with the same medium except 0.7% agar.
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Table 1. Composition of media (/liter)

Ingredient CM MM SM RCM
Meat extract 10g — — 10g
Peptone 10g — - 10g
(NH4)2S04 - 10g 10g -
KHzPOy4 - 1g 1g -
NaCl 5¢ 50mg  50mg 5g
MgS0,4.7H,0 — 0.4g 04g —
FeS04.6H20 - 2mg 2mg -
MnS04.6H20 - 2mg 2mg —
Dextrose 20g 20g 20g 20g
Biotin — 50ug 50ug -
Thiamine. HC1 —  200ug 200ug —
Sodium succinate — — - 135g
Methionine — - 50mg —
Threonine - —  100mg -
Homoserine - —  100mg —
pH 7.0 7.0 7.0 6.5
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Table 2. Composition of various solutions

Solutions Composition

0.05M Tris-malate buffer(pH7.0)
BS supplemented with 0.4M su-
crose, 0.01M MgSOy4 and 500ug/
m/! lysozyme

Buffer solution(BS)
Lysis solution(LS)

Dilution solution(DS) Lysis solution excluded lysozyme
BS(pH 6.5) supplemented with
0.25M sucrose, 0.01M MgSQO;,,
0.25M sodium succinate and
5mM EDTA

Fusion solution(FS)

yeast extract® A7}zl acd Al Rlol A 64] 7
N-starvation4] 7] o} Lederberg(12)2] #ilel ¢
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Z A RAloll replicaste] #ol&-& =Absla XEwulA|
z2A4 mi4
rifampicine 10ug % 713t ¥l A1 £} homoserine 100ug,
streptomycine 200 g& A 7hgh wiz] zEl2
phan 20ug, valine 150ug, kanamycine 50ug% %7t
g wixlo] Wolsl F& HFd o] 30CoAA 3~447

uloFste] o %h‘l?"é o oA ETE ARkl
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Table 3. Auxotrophs induced by NTG treatment.
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Fig. 1. Comparision of osmotic stabilizers on the proto-
plast formation.
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Fig. 2. Effect of sucrose concentration on the proto-
plast formation
O~ 0; B. flavum, O—-0; C. glutamicum, ~-»; C. fla-
vigena

A

ptomyces
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4 (6, 8), Bacillus 4 (4, 13~15),
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Strains Genotype Origin Reversion frequency
B. flavum 200 hos™ str™ B. flavum ATCC 14067 1.0 x 1079
C. glutamicum 10 met™ thr™ rif” C. glutamicum ATCC 13032 1.3x10-9
C. flavigena 50 try~ val~ kan” C. flavigena KFCC 31221 8.0x 1078

str” : streptomycin resistance to 100t g/mi
rif': rifampicin resistance to 10ug/m!
kan”: kanamycin resistance to 50 ug/ml!
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Fig. 3. Effect of culture time on the protoplast forma-

tion.
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Fig. 5. Effect of temperature on the protoplast forma-
tion.

0 -0 B flavum, 0-0; C. glutamicum, & - C. fla-
vigena



154

100
_— o— °
§———=4#

—0

)

Qo
>
T

©
=4
DO OPK\

-3
<
T

Protoplast formation (%)

1 1 1

4 6 8

Reaction time (hr.)

[

Fig. 6. Effect of reaction time and enzyme concentra-
tion on the protoplast formation.

0 - 0 ; B. flavum, 300ug/ml

o - o ; B. flavum, 500ug/mi

a-0; C. glutamicum, 300ug/ml

- m; C. glutamicum, 500ug/ml

a-n; C. flavigena, 300ug/mi

A - a; C flavigena, 500ug/m!

7t

_9'_
[«
o B L7

rir

=

A

il

Aol AAAZZ O 2 Y-
< Eoled F83% 8402z A
Z27% Axstgch A4 wixlo] HzlEl sodium
succinate F&+& Al TF 25 0.5M ol 2o

s sl e, B, flavume 30%, C. glutamicum

fox
ol

Kor. J. Appl. Microbiol. Bioeng.

40

@
S
o]

g
2
1
=200 0
S
= O
s
=
%
10}
-5
A 1 [ [] 1

0.2 0.3 0.4 0.5 0.6

Concentration of Na-succinate (0.5 M)

Fig. 7. Effect of Na-succinate concentration on the re-
generation.

©-0; B flavum, 0-0; C. glutamicum, n- » ; C. fla-
vigena

= 33%, C. flavigenav 35%7+ H-3sielch(Fig.
7). °olZA& Bacillus subtilis® 7% 0.5M sodium
succinate”} A «gell = &slrl= Akamatsu & (13) ]
B1E u23 ol dFaEe] Ha(14~16)9 §

olofalt wlsxah #Folu, 1 FFol 2of4]

AHAAE F&, 7|29AY agar F%, 28T
overlay agar®] Fxol wel Aggufxlel] 2842
wjel AAF4E= Table 49 7ol 0,5M2 sodium

Table 4. Colony formation from protoplast of B. flavum, C. glutamicum and C. flavigena

Viable count/m/

Overlay medium Basal medium
(agar %) (agar %) B. flavum C. glutamicum C. flavigena
- CM 15 4.8 x 103 5.0 x 103 5.4x10%
— RCM 1.5 6.7 x 108 7.0 x 106 7.2 x 108
- RCM 2.0 5.9 x 108 6.0 x 106 5.7 x 108
RCM 0.8 RCM 1.2 2.8 x 107 ?.9 x 107 3.0 x 107
RCM 0.8 RCM 1.5 2.9 x 107 3.2x 107 2.9 x 107
RCM 0.8 RCM 1.8 3.0 x 107 3.0 x 107 2.9 x 107
RCM 0.8 RCM 2.0 2.7 x 107 3.1x107 3.0 x 107
RCM 0.5 RCM 1.5 2.7 x 107 2.9 x 107 2.7 x 107
RCM 0.6 RCM 1.5 2.9 x 107 3.2x 107 3.0 x 107
RCM 0.7 RCM 1.5 3.1 x 107 3.5 x 107 3.4 x 107
RCM 0.8 RCM 1.5 3.1 x 107 3.2 x 107 3.3 x 107

* The protoplasts were spread onto basal agar medium without overlay agar.
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