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Abstract

A Tusant FG-21 was selecled on the basis of higher ¢

—GTP activity following fusion process between SM-2

and SM-10 of Bacillus subiilis mutants. 7 ~GTP activity of Lthe mutant FG-21 was increased up to 612 U/mL
when grown for 36 hr at 37°C in culture media containing 1% glycerol, 1% peptone, 0.1% citric acid, 5 mM
KaPQs, 1 mM FeCla, 1 mM MgCly, 1 mM NH4CL, pH 7.0. In fusani. FG-21, the ratio of protein to total sugar contents
for biopolymer A was 38 to 59. For hiopolymer B [rom parenlal strains it was 19 to 78. Fruclose contenis de—
termined by IIPLC were 573.7 ng/mg and 764.4 ng/mg for bicpolymer A and B, respectively. And glutamic
acid contents were 163.7 ng/g and 94.6 Lg/g for biopolymer A and B, respectively. In fusant FG-21, the ratio
of fructese Lo glutamic acid contents for hiopolymer A was 78 to 22. For biopolymer I3 [rom parental sirains

it was 89 to 11.
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0.1 ug/mL biotin. pH 658 AH-8-3t4 2 y-GTP £4 F4 4
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Gl A= 1.2% peptone, 0.2% citric acid, 2% glycerol, 07%
NH.CL 0.05% K:HPQ,, 0.06% MaSOy, 0.004%6 FeCls-6HZO.
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Table 1, ¥ ~GTP aclivity of B. subtilis K-1 and various mu-
tani strains

¥ -GTP Cell

Strains Phenotype activity growth

(G/mL) QD
SM-2 Arg-, Gm* 485 1125
SM-10 His-, Gm" 450 1.385
SM-13 His-, Asp-, Gm" 320 1.018
Sh-21 lle--, Gm" 15 0757
B. subtilis K-1  wild iype 150 0.912

Cultivation was carried out in G medium with shaking incu-—
hation for 48 hr at 37°C.
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Table 2. ¥-GTP activity of fusani FG slrains

Trusunt FG siram & y -GTP Cell prowth
B subfilis strains activity (U/mlL) ODun

FG-01 36 (.863
FG-12 i5 (.688
FG-16 153 0 6a1
FG-17 98 0.785
FG-19 0 0.557
FG-20 277 1.007
FG-21 430 1.257
FG-22 137 1.365
FG-23 6 0321
FG-25 174 1265
FG-26 305 1.113
FG-28 30 0.657
B subtilis K-1 158 1.011
B subtilis mutant SM-2 457 1.089

Cultivation was carried out in G mediure with shaking incu-
bation for 48 hr at 37°C.

Table 3. Elflect of carbon source on the production of the y -
GTP from fusant FG-21

¥ -GTF Relative o i
S R ell growth

Carbon source activily productivily oD,

(T/mlL.) (%) orl
None 25 6 0568
Glycerol 471 100 1.289
Sucrosc 362 fate] 1115
Lactose o7 &7 0.865
Soluble starch 87 21 0.953
Fructose 53 12 0.885
Glucose 85 21 (.687

Basal mediwm was composed of 2% carbon scurce, 1%6 yeast
extract, 0.1 Ug/mL hictin, pH 7.0. Cells were caltured with shaking
(200 rpm) for 36 hr at 37°C.
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Fig. 1. Eifect of glycerol on ithe production of the 7 -GTP
from fusant FG-21.

Basal medium was composed of various cancentration of glvcerol,
196 yeasl exiracl, 0.1 vg/mL biolin, pH 7 0. Cells were cullured
wilh shaking (200 rpn) Lor 36 hr at 37°C.

—O—1 ¥ —Glutamyllranspeplidase activicy (UJ/mL)

——: Cell growth ODw

Table 4. Eflect of nitrogen source on the produclion of Lhe
7—~GTP from fusanl FG-21

y -GTP Relative Cell
Nitropen source activity  productivity growlh
(U!’l‘l]]_,j (% ) OD@@U
Mone 12 3 0382
Yeast extract 403 100 1.026
Peptone 520 129 1.263
Casamino acid 484 120 1.538
L-Glulamic acid 185 46 0936
L-Glutamuc acid (1%)
—Peplane (1% 05 2 (0 884
L-Glutamic acid (1 5%)
—Peplone 10 5%) 91 3 1002

Basal medium was composed of 196 glyeerol, dillerent of ni-
trogen source 1%, 01 pg/mL Wotin, pH 7 0. Cells were cutlured
with shaking (200 rm) for 36 hr at 37°C
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Iig. 2. Effect of peptone on the production of the 7-GTP {rom
{usant FG-21.

Baszal medium was composed of 1% glycerol, vanous concen-
tration of peptone, 0.1 Ug/ml biotin, pH 7.0 Cells were cultured
with shaking (200 rpm) for 36 hr at 37°C.

—O— y-Glutamyltranspepndase activity (U/mL)

—— Cell growth ODgwo

17w 399

Table 5. Effect of organic acid on the production of the ¥-
GTP from fusant FG-21

y~GTF Relative Cell growlh
Orgame acid activity productivity Olsap

(U/ml) (%)
None 502 100 0G5
Citric acid 5 109 1.186
Maleic acid 146 25 0.356
Ascorbie acid 487 g7 1.003
Sucelnic acid 173 34 0.628
Lactic acid 478 a5 0423

Basal medium was composed of 1%4 glycerol, 1% peptone, 0.3%8
ditferent organic acid source, 0.1 ng/mL biotn, pH 7 0. Cells
were cultured with shaking (200 rpm} for 36 hr at 37°C.
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Fig. 3. Effect of cilric acid on the production of the ¥-GTP
from fusant FG-21.

Basal mediurn was composed of 1% glycerol, 1% peptone, various
concentration ol cilric acid, 01 ng/mL biotin, oH 7.0. Cells were
cullured with shaking (200 rpm) lor 36 hr at 37°C.

—Or— 1 y-Ghutamy ltranspeptidase activily (U/ml)

—m—. Cell growth ODeag

Table 6. Effect of phosphate salt on the production of the y—GTP from fusant FG-21

¥ ~GTP activity (U/mL)

Relative productivity (%)

Cell growth ODeso

Phosphate salt

b mM 10 mM miv 10 mM 5 mh 10 mM
None 530 230 100 100 0.678 0.678
KHaPO: 515 407 g7 77 0.975 0.815
K:HPO, 568 429 107 81 1.185 0.811
Nal=PO, 503 336 5] 53 1.009 0.923
NazHPQ, 517 424 o8 80 1.113 0.992
NasH:PO, 408 285 7 54 0.995 0965
{INH4)oHPOy 425 307 80 o8 0.541 0.788

Basal medium was composed of 1% glycerol, 1% peptone, 0.1% cittic acid, 5

mM or 10 mM phosphate salt, 0.1 ug/mL biatin,

pil 7.0. Cells were cultured with shaking (200 rpm) for 36 hr at 37°C
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Table 7. Effect of mineral salt ion on the production of the ¥-GTP from fusant FG-21

¥ -GTP activilty (U/mL}

Relalive productivity (24}

Cell growth ODeso

Mineral salt won

1 mM 5 mM 1 mM 5 mM 1 mM 5 mM
None 553 553 100 100 0.995 0.965
MnClz 417 243 74 4 0562 0.283
CoCly 342 172 &1 31 0.336 0.189
MgClz 51% 214 93 38 0.899 0621
Cally 345 87 62 16 (0.552 0316
ZnCly 27 17 59 3 0.83%6 0.327
FeCls 801 475 108 ES 1,068 0.986
FeSO, 507 342 al 61 0967 0.845
MeS0s 578 428 104 77 1117 1251
KOl 591 372 95 67 1611 0.869
NaCl 488 208 87 53 1032 1.255
NH.CI 562 409 101 73 0 956 0.885

Basal medium was romposed of 126 glycerol, 1% peplene, 0.1% citric acid, b mM KHPQy, 1 mM or 5 mM mineral salt, 0.1 ng/mL
otm, pH 7.0 Cells were cultured with shaking (200 rpm! for 36 hr al 37°C.
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Fig. 4. Time course of 7 ~GTP production in fusant FG-21.
Culnvalion was carried out in the mecium conlaining 1% glycerol,
1% peptone, 01% citnie acid, 5 mM KHPCy, 1 mM FeCl;, 1 mM
MeSC,, 1 mM NIECL 01 pg/mL biotin, pH 70 Cells were cul-
tured with shalking (200 mm) for 72 hr at 37°C.
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Table 8. Protein and total sugar contents of biopolymer
produced by fusanl FG-21 and B. subtilis K-1

Riopolymer sample
Composilion 1tems 0 e
Protein (%) 384420 19.3£09
Total sugar (%) 33bh=22 TInL27
Others (24) 31 3.2

‘“A' Biopolymer sample produced by fusant FG-21,
“B: Biopolymer sample produced by F. subtilis K-1.
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Table 9. Fructose contents of biopolymer produced by fu-
sant FG-21 and B subtilis K-1

Biopolymer sample

Composition wems

Al BY
Fructose
(mg/e, biopolymer! SYEN 764.4
Gl i
utarmue acid 1837 o

{mg/g, biopolvmer}

N . .
Abbrevialions are same as in Tahle 8

g A F3l =) & Tlr] Yebe] T4 E-E HP LCE -
gk A7) chromatogram=) 4] biopolymer A, B2] 28] 22 (ruc-
tose?] Tl pealkk® o] Folxl 7o g sal® g} Eﬂ'lﬂ""i +

T w gyl A4E-E hiopolymer 748 A 2L % thel A
TAAE Fsle 2 duid 5 259
hiopolymert J"mctosegl Fers B4 W= Tahle 92}
Al &3 FG-210) Al4kee hopolymer A2 fructose &
B 5737 mg/g, BTF B subtilis K-10] A4Fsl= biopol-
yimer B 7644 mg/p 2 5 vlelutkol Fructose2] §hek #)o)
biopoiymer?] T4 & & levand! T8 e r)slen T &
9] blopolvmerﬁ T4 AR levan @ &Fe] 22 hiopolymerd]

L2 g sl =5 F biopolymer A, B2 74 o] v 4k
auto amino acid analyzer® -4 %t 7 3= chromatogram
A A, B?F =% patterne| 9.2, blopolymer T4 elr]
4k AE dBE glutamic acid® 4= 2lgltg o)

chromatogram= 2™ 2 glulamic acid?] #sk2 21 2

B-& frutoseRF o Z

2 e >i 4m rlr

# bicpolymer A2] glutanmc acid T &2 163.7 mg/e. bio-
polymer B= 84 3 mg/g 2 = vFebd o). Fructose?] ghitamic
A BTre] ek Habd] Bobd o mopolymer
A< [ructose: glutam]:: acid?} 78 22, biopolvmer B 89
1112 R FEEe] 91y

}AM

acide] &+

w2} A fusantsoﬂ A& A "] = hopolymers 25 2]
T4 7L W EE biopolymerZ 4 4bgh A 22 sy o]
fusion®t 342 FF JNE-& o 23y A, A 5
Aol HE-H biopolymers A 5= 9L 7o g} Al 5]

e <

Bacillus subtilis T H e 5 3 vy -GTPEA 0] & SM-
2ot SM-10% F A A BE54 §8F 5 v GTPEAlC] £
LT PG o218 miekd BAs mabelelc), 85 G-
210 28k p-GTPe] A2 194 glycerol, 1% peptone, 0.1%%
citric acid, 5 mM KzHPQy, 1 mM TeCls, 1 mM MgCls, 1
mM NILCL pH 702 wl 2] o] &) 8] 37°Cell 4] 3641 75 v ak3)
= 621 U/mLe.z & el g g m o) 435 FG-2le]
AA1EE biopalymer AvF shall g gleko] 38 49403 B subiilis
K*lﬁl A4k biopolymer B2 shdl A dhak2 103% 2 4
= FG-210] A4bsb= bopolymer AR ghako] whafoh,

e A o
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o
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