Kor. J. Appl. Microbiol. Bioeng.
Vol. 16, No. 3, 175—181 (1988}

=2 AN Sgtoll o8 Med 7IHE BH

L-Lysine A4t 3F 7{ut

- gxU « SEt HE -

My -EesyER HYY (HED

Development of L-Lysine Producing Strains from Cellulosic Substrate by
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To produce L-lysine from cellulosic substrate, the intergeneric protoplast fusion between Cellu-
lomonas flavigena and Corynebacterium ghutamicum, Cellulomonas flavigena and Brevibacterium
Sflavum was performed. The fusion frequencies were 1.9 X 1075 t0 2.1 x 10~ for the regenerated pro-
toplasts when two parental strains were treated with 30% of polyethyleneglycol (M.W. 6000) con-
taining § mM EDTA at 30°C for 30 min. Two fusants, FCB3 and FCC 19 were finally selected by
comparision of their genetic stability and L-lysine productivity. The properties of fusants-DNA con-
tent, G+ C content and L-lysine productivity-were investigated. The DNA content of fusants was
greater than those of the parental strain and their G + C contents are equal to hailf of total G + C con-
tent of two parental strains. The fusants showed high productivity of L-lysine from carboxy methy!

cellulose as substrate.
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Table 1. List of strains used

Strains Phenotype Source
Brevibacterium flavum-200 hos~, str” B. flavum ATCC14067
Corynebacterium glutamicum-10 met", thr, rif” C. 'glutamicurh ATCC13032
Cellulomonas flavigena-50 try-, val", kan’ C. flavigena KFCC31221

FCB 3 wild type fusant

FCC 19 wild type fusant

FCB 3 is fusant between C. flavigena-50 and B. flavum-200
FCC 19 is fusant between C. flavigena-50 and C. glutamicum-10

Table 2. Composition of various solutions

Solutions Composition

Fusion solution(FS) Tris-maleate buffer(pH6.5)
supplemented with 0.25M sodium
0.01M MgSOy, 0.25M sodium
succinate and SmM EDTA

Saline-EDTA solution 0.15M NacCl, 0.01M EDTA, pHS8.0

SSC solution 0.15M NaCl and 0.015M trisodium
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Table 3. Operating conditions of Amino acid analyzer

Instrument : LKB Amino Acid Analyzer No. 4150

Columm : sodium form

Injection volumm : 20u/

: pH3.2, 4.25, 10 sodium citrate
buffer 0.4M NaOH

: 40m// min.

: 0.2cm/ min.

: LKB Integrator

Solvent system

Flow rate
Chart speed
Recorder
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Table 4. Effect of PEG type on the fusion frequency

Fusion frequency

Strains
PEG 4000 PEG 6000
B. flavum-200
X 5.8x10°6 1.9%x 106
C. flavigena-50
C. glutamicum-10
glmeum 6.6 10-6 2.1%10°6

X
C. flavigena-50
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Fig. 1. Effect of PEG # 6,000 concentration on the proto-
plast fusion.
O-0 ; B. flavum-200 and C. flavigena-50
A—-A ;5 C glutamicum-10 and C. flavigena-50
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Table 5. Fusant formation by intergeneric protoplast fusion
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Try Val Hos Met Thr Kan Str Rif :L‘:m‘l’yf
Parental strains
C. flavigena-50 - — + + + R S -
B. flavum-200 + + -~ + + S R -
Fusant
- - + + + R R 26
+ + - + + R R 10
- + + + + R R 1
+ - + + + R R 1
+ + + + + R R 31
- - ~ + + R R 1
Parental strain
C. flavigena-50 - - + + + R S -
C. glutamicum-10 + + + - ~ S R -
Fusant
- -~ + + + R R 20
+ + + ~ - R R 16
- - + + -~ R R 2
- + + + + R R 1
+ + + + + R R 4
- -~ + - - R R 1
Setxiel ME Table 6. DNA content in parents and fusants
SEAE 2wzt shAdul|ol A 1L BE
. . Content of
g 5 109 1Az FHzwiAR| A4 53] subcultur- Strains DNA(fg/ cell)
edle] SAQkPA o] S45Lw Llysine MA S0 & B. flavum-200 8.1
+ F¥A= s A FCB3(C. flavigena X B. C. glutamicum-10 8.4
Sflavum) 9+ FCC19(C, flavigena X C, glutamicum) C. flavigena-50 75
T HF ALl oA B4 S 2AEE FCB 3* 9.0
DNA &2 : dfa74ol =t §¢F5 *d‘ﬂ 3% FCC 19** 9.3
= FUAEAL Asels A ATt Al * Fusant between C. flavigena-50 and B. flavum-200
DNA #a-& #Aeldoh(Table le6), 7 parental **Fusant between C. flavigena-50 and C. glutamicum-10
strainoll ®]8 §3txe] DNA Feko] ¥ zlog »
of 2788l Az b &¥H AT & & AUt (12). bzt = gRAlel, =3 g¥AE AT &
G+c &% : 2k Azl DNAE Bendich (16) A& A"dL 71xn g+ Heg Hol dAdd
ol Wt G+C &g A6k (Table 7). G+C  recombinantdl AYE & 4 gt}
gtake wol R B flavum-2002 56,4%, C CMC 2sls U Lysine Mabs : ZdF9 &34
glutamicum-102  56.8%, C. flavigena-50-& 71, 9 carboxymethyl cellulose (CMC) * &l & 3
7%% 2, &¢A= 7 parental straing] o= HAF L lysine A5 1% glucose®t 1% CMCrt z+7h
9% G+C ko] dAelA ekgkoh, 53 §AY B85 A mediumolAl 30C, 48417k A Ehul ksl
G+C ko]l FxF2 G+C Fakl 1/20 #iwd3t =439 ch(Table 8), A+l B, flavum-200% C,
v A HFe AAS HA ubpAEA FAFH glutamicum-10= Ela o2 CMCal a3 vixie



Vol. 16, No. 3

Table 7. Base composition of DNA from mutants and fu-
sants
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Table 8. Comparison of CMCase activity and L-lysine
productivity in parental strains and their fusants

mol % G + C content L-Lysine(mg/100m/) CMCase activity?
Strains Strains
G A C T (") 1%Glucose 1%CMC 1%Glucose 1%CMC
Mutant B. flavum-200 213.56 —_ — —
B. flavum-200 28.0 21.5 28.4 21.7 56.4 C. glutamicum-10 423.07 — —_ —_
C. glutamicum-10 28.2 21.5 28.6 21.7 56.8 C. flavigena-50 — — 0.34 kR ]
C. flavigena-10 358 14.6 35.9 14.9 71.7 FCB 3* 206.20 203.69  0.30 2.08
Fusants FCC 19** 385.45 222.90 0.32 2.50
FCB 3 30.4 18.7 31.6 19.3 63.0 a: Extracellular carboxymethyl cellulase(CMCase) activi-
FCC 19 32.9 17.0 32.9 17.1 65.8 ty is expressed asumol glucose/ m/, min-/ mg protein and

G: Guanine A: Adenine C: Cytosine T: Thymine

A= CMC #35 glo 553 L-lysine 4o A
3 oz, wtHdl C, favigena-502 1% CMCr}t
7158 A mediumoll 4= L-lysine B42 glglon}
Aze] CMCase A 3,122 udEhutd,

% st ;‘Q]

determined according to Horikoshi er a/.(23)

*: Fusant between C. flavigena-50 and B. flavum-200
**: Fusant between C. flavigena-50 and C. gluta-
micum-10

FCB3 % FCC19%& CMCrt elaglog sled 7b7)
203.39mg/ 100m{, 222,90mg/ 100m/e] L-lysine

Table 9. Contents of amino acid produced in the culture broth of mutants and fusants

(dry base mg/100m/)

| strains B. flavum-200(a) C. glutamicum-10(a) FCB 3*(b) FCC 19**(b)
Amino acids

Asp. 355.24 392.34 293.6 386.87
Thr. 149.12 209.12 126.4 153.26
Ser. 132.99 273.07 117.4 150.66
Glu. 309.04 363.97 411.37 320.40
Pro. 732.87 523.31 139.59 91.86
Gly. 116.24 232.25 197.75 149.84
Ala. 293.12 252.34 216.02 267.39
Cys. 29.34 149.45 12.70 57.58
Val. 203.12 292.45 249.39 230.45
Met. 105.41 142.12 49.43 110.31
Isoleu. 198.34 132.19 125.15 143.30
Leu. 232.12 354.12 226.79 264.12
Thr. 89.45 192.32 86.45 122.87
His. 104.21 173.25 153.5 235.87
Phe. 173.25 306.38 114.26 141.22
Thr. 254.34 98.19 87.035 68.93
Lys. 213.56 423.07 203.69 222.90
Arg. 129.73 189.24 124.56 163.07
Total 3380.49 4699.18 2935.085 3280.9

* Fusant of B. flavum-200 and C. flavigena-100.
**Fusant of C. glutamicum-10 and C. flavigena-100

a. The cells were cultivated in A medium contained glucose instead of CMC-Na

b. The cells were cultivated in A medium contained CMC.



180

< AgAste] CMCE A3)sted L-lysines 5ol
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ujekelLy el ofo| At =M : ZIZFEQ B, flavum-200
3 C. glutamicum-102 CMC= #7HE A medium
oA e A&3tA Fakmz CMC dlAlel 1% glucose
2 dssgan, $34 FCB3$H FCC19E 1%
CMCE = sl£9o2 dtod A mediumeliA wixF
o ofelxAl 2A4-E FAEcH(Table 9). §3A
FCB3-& L-ysine & o glutamic acid, aspartic
acid, valine % leucineS Awg HAH3IHoH,
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1

molo} & 434 2% proline ol 43k

,_,

Table 11.
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Table 10. Intracellular crude protein content of mutants
and fusants

Strains Crude Protein(Dry base)
B. flavum 41.2%
C. glutamicum 43.1%
C. flavigena 39.5%
Mutants
B. flavum-200 40.8%
C. glutamicum-10 40.1%
C. flavigena-50 38.5%
Fusants
FCB 3 42.5%
FCC 19 43.3%

Amino acid composition of cell of mutants and fusants.

(Dry base, g/100g)

C. glutamicum R. flavum C. flavigena

Aminoacid C. glutamicum B. flavum C. flavigena -10 200 -100 FCC19 FCB3
Asp. 4.58 4.56 4.59 3.97 3.72 4,38 4.87 3.94
Thr. 1.86 1.26 1.39 1.94 — 1.29 1.51 1.26
Ser. 2.37 2.06 2.27 2.03 2.03 2.23 1.53 1.27
Ghu. 3.35 3.91 4.37 2.26 3.05 4.35 4.20 4.11
Pro. 0.24 0.30 0.23 0.06 0.11 0.20 0.92 1.40
Gly. 2.67 2.14 1.59 1.33 2.08 0.48 1.50 1.98
Ala. 2.97 2.29 — 1.53 2.10 — 3.67 3.56
Cys. 0.20 0.21 0.25 0.20 — 0.24 0.58 0.53
Val. 2.54 3.36 2.74 2.47 2.41 — 2.30 2.49
Met. 1.28 0.68 — 1.27 1.20 — 1.01 0.49
Ileu 1.62 1.89 2.01 1.49 1.27 1.98 1.43 2.09
Leu. 2.67 2.40 2.48 2.11 2.40 2.25 3.64 3.47
Thr. 1.24 0.98 1.41 1.78 0.32 1.40 1.23 1.30
His. 1.79 1.55 1.75 1.57 1.50 1.53 2.36 1.54
Phe. 0.36 0.78 1.48 0.94 0.68 1.39 1.41 1.37
Try. — 0.36 — — — — — —
Lys. 5.85 6.01 3.65 6.97 6.00 3.23 3.23 3.04
Arg. 1.97 1.87 1.34 1.43 1.30 1.17 1.63 1.25
Total 37.38 36.61 31.55 30.93 30.17 26.12 34.66 33.79
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