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Process Optimization for Concentration and Stabilization of Recombinant Endoxylanase Expressed in
Bacillus subtilis. Choi, Young-Rok, Jung-Ha Park, Soo-Wan Nam!, Young-Man Kim?, Hyun-Ju Kwon,
and Byung-Woo Kim*. Department of Microbiology, 'Department of Biotechnology and Bioengineeing,
?Department of Food and Nutrition, Oriental Biotech. Co., Dong-Eui University, Busan 614-714, Korea — A
strong constitutive Pyy promoter from Bacillus sp. was applied to overexpress the endoxylanase gene (639 bp)
in Bacillus subtilis. The expression plasmid, pJHKJ4, was designed to contain the Pyjy promoter and open
reading frame of endoxylanase including its own promoter. The plasmid was introduced into B. subtilis
DB431 and the resulting transformant was grown on LB glucose medium. At the end of cuitivation, the
endoxylanase activity in the culture supernatant reached about 140 U/ml. The enzyme in the supernatant was
concentrated by ultrafiltration (MW cut-off 10 kDa and 30 kDa) and ammonium sulfate precipitation. For the
concentration of the enzyme, ultrafiltration was more efficient than 70% ammonium sulfate precipitation. The
stabilization of concentrated enzyme solution at 50°C was examined with various stabilizers such as NaCl,
glycerol, polyethylene glycol, sorbitol, and CaCl,. The most effective stabilizers were found to be NaCl and

CaCl,.
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Fig. 1. Time profiles of cell growth and endoxylanase

production in the flask culture of B. subtilis DB431/pJHKJ4 on

LB glucose medium. Symbols : @, cell growth; A | extracellular
endoxylanase activity.
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Fig. 2. SDS-PAGE analysis of endoxylanase. lane M: Protein
molecular weight markers, lane 1: Culture supernatant, lane 2:
Ultrafiltration (10K>), lane 3: Ultrafiltration (10K<, <30K).

Table 1. Comparison of ultrafiltration and ammonium sulfate precipitation for endoxylanase concentration

Vol Total protein  Total activity ~ Specific activity Purification  Yield

Method Step

(ral) (mg) ) (U/mg) (fold) (%)

Start Supernatant 1,000 2,780 169,800 61.0 I 100

S Ultrafiltration (cut-off 10K<) 200 1,620 127,800 78.8 1.3 75.3
Ultrafiltration . . R

Ultrafiltration (cut-off 30K>) 170 430 94,500 219.8 3.6 35.6

Precipitation Ammonium sulfate 70% 35 936 68,590 732 1.2 40.3
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Fig. 3. Effect of stabilizers on stabilization of concentrated
endoxylanase solution at different storage temperatures (40°C,
50°C, and 60°C). (A), 40°C; (B), 50°C; (C), 60°C. Symbols : W,
No stabilizer; A, 10% NaCl; @, 2% Tween-80; @, 10% Glycerol.
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Fig. 4. Effect of stabilizers on stabilization of concentrated endoxylanase solution at 50°C storage temperature. (A) NaCl: O, 0%; W,
2%; A, 5%; @, 10%. (B) Glycerol: O, 0%; R, 2%; A, 5% @, 10%. (C) Sorbitol: O, 0 mM; B 2 mM; 4, 5 mM; @, 10 mM. (D) CaCl,:

O,0mM; B, 2mM; A,5mM; @, 10 mM.
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