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Abstract

To overproduce endoxylanase from a recombinant Bacillus subtilis harboring the pJHKJ4 plasmid, the effects of
carbon and nitrogen sources on the cell growth and expression level of endoxylanase were investigated in the flask
cultures. Among the various carbon and nitrogen sources tested, glucose and maltose as carbon source and yeast
extract as nitrogen source were found to be the most effective for the cell growth and the endoxylanase expression.
When the concentration of glucose was increased from 0.5% to 5%, the highest activity of extracellular endoxylanase,
166 unit/m{, was observed at 2% glucose. In case of maltose, the endoxylanase was stably produced at the level of
180 unit/m{, regardless of the concentration of maltose. The higher the concentration of yeast extract, the greater cell
growth and endoxylanase expression were obtained. However, the highest endoxylanase activity per unit cell mass
was observed with 1% yeast extract. With the optimized medium (2% glucose, 1% yeast extract, etc), about 630 unit/
mt of endoxylanse was expressed through the batch fermentation in a fermentor, which expression level corresponded
to about 0.7 g-endoxylanase protein/ {. It was also found that the plasmid was stably maintained above 70% level,
and more than 90% of endoxylanase activity was detected in the extracellular medium.
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pIHKJ4 (Fig. 1)2 AL2-319TH5]. B. subtilis DB1049] &2
8L Contented} Dubnau 5¢] ¥H[2]o.2 3oy &
AAZ 7o A 2 BEL kanamycin 3 (25 pg/ml)
LB Houj Aol A 3}t
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B. subtilis DB104 &FAHE 2 Az2Y TF (DBL04/
pIHKI®)S] 712 wFe 945t LB (1% tryptone, 0.5%
yeast extract, 0.5% NaCl)E A}&3tglon, gAgd3 Ax
Y IS 2AW3}7) Halr= wkgAl Bl A] (Semi-synthetic
medium; SSM) (per 1.0 {, yeast extract 1 g, KH,PO; 1.5
g KHPO, 7 g (NHi):SO: 5 g MgSOs - 7H,0 05 g, 1 mf
nFdad)e @i 24UE Hrtste) AMgatdct Wl
FULRA] 2L e 2tk per 100 md 0.IN HC,
MnSO; - 4H0 1.51 g, CaCl, - 2H,0 0.17 g, FeSO, - 7H,0
0.13 g, ZnSO; - 7H,O 0.025 g, (NHy)sMorOn - 4H,0 0.0125
g CuSO; - SH,O 0.0125 g, CoCly - 6H,0 0.023 g, H;BO;
025 g.

25 pg/ml9] kanamycing 343 10 ml LB vz o)A
A ML EZ(ODe #o] oF 1L.0)71A] A} & Zehaz
of HFatal AUt Fep2a wFe WA 50 m
S i3k 500 ml baffled-flask2 180 rpmel| A 43§ 315
o, gz (Korea Fermentor Co., Korea)oj 4] 2] 3] &-u])
Fe oo 2P0z £33k working volume, 1.0

Pyull

Fig. 1. Schematic diagram of the pJHKJ4 plasmid.
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229 Hold, §7] BAY Fd A casamino acid® ot
yeast extract”} endoxylanase W&ol < 2v] = v &7}
Ho|gt} (data not shown). W} ZFAYSOZE yeast
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Maltose®] 7<%, maltose 50 Aol TAFLe
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Table 1. Effect of glucose concentration on the cell
growth and endoxylanase expression in
recombinant B. subtilis DB104 harboring pJHK]4
plasmid. The cell was cultivated on LB (1%
yeast extract) medium for 24 hr.

Table 3. Effect of yeast extract concentration on the cell
growth and endoxylanase expression in recom-
binant B. subtilis DB104 harboring pJHKJ4
plasmid. The cell was cultivated on LB +
maltose (2%) medium for 24 hr.

Glucose Cell Endoxylanase  Specific Yeast Extract Cell Endoxylanase Specific
Concentration Concentration ~ Activity Activity Concentration Concentration  Activity Activity
(%) (ODseo) (unit/m¢)  (unit/mé/ODesw) (%) (ODeco) (unit/m¢)  (unit/mé/ODeso)
0.5 76 202 266 0.5 4.8 112 233
1 6.4 161 252 1 6.2 185 298
2 54 166 30.7 2 8.7 253 291
3 53 149 281 3 11.9 288 242
4 4.8 146 304
5 47 137 291

a4t} (Table 2).

3 A2xYQ yeast extracte] A7} % (0.5% A 3%)
of & #4354 2 endoxylanase Wd FFE& ZAMHA
t}. o)u B4 YO E maltoseE 2% H715tch Table 34
A B vlsl 2ol yeast extract ol HE st FAlE
=9} endoxylanase W@ #Fo] F7}sl o, H|&AJo] 298
unit/md/ODsw® 7}4 £ 1%5 HHTEE H3AT

olde] Zet2a HjolA ZE glucosed}t maltose F&
g ZA3% 29, 258 ¢go] 2~6 g/ L FFELZ YERY
&FMEQ B. subtilis DB1049] ©29 28%o] uf$ A
23S ¢ 4 A} ojHT sdoz A#AAY EA
Hed g AR A8 4F @ (NG, vtavlsd, Z2

Table 2. Effect of maltose concentration on the cell
growth and endoxylanase expression in
recombinant B. subtilis DB104 harboring pJHKJ4
plasmid. The cell was cultivated on LB (1%
yeast extract) medium for 24 hr.

Maltose Cell Endoxylanase ~ Specific
Concentration Concentration  Activity Activity
(%) (ODgso) (unit/m¢)  (unit/mé/ODse)

0.5 74 182 246

1 75 181 241

2 73 185 253

3 74 186 251

4 75 185 24.7

5 7.2 181 25.1

128 / A=733%

At} (data not shown).
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Fig. 2. Time profiles of cell growth, glucose consumption,
and endoxylanase expression by batch fermentation
of B. subtilis DB104/pJHKJ4 cell on LB + 2% glucose
medium.

Symbols : (@), cell growth; (M), residual glucose
concentration; (A) extracellular endoxylanase activity
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Fig. 3. SDS-PAGE analysis of the culture supernatant. 6,0
of the supernatant at each culture times were loaded
on the 12% gel.

Lane M, protein molecular weight marker; lane P,
purified endoxylanase.
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