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Regulation of B-xylosidase biosynthesis in Paenibacillus sp. DG-22. Tae Hyeong Lee, Pyung Ok Lim'
and Yong-Eok Lee*. Department of Biotechnology, Dongguk University, Kyungju, Kyongbuk 780-714, Korea.
'"Department of Science Education, Cheju National University, Jeju-Si, Jeju 690-756, Korea — Regulation of B-
xylosidase synthesis in Paenibacillus sp. DG-22 was studied to optimize the enzyme production. B-
Xylosidase synthesis of the Paenibacillus sp. DG-22 was observed to be regulated by carbon sources
present in culture media. The synthesis of p-xylosidase was induced by xylan and methyl p-D-xylopyr-
anoside (BMeXyl) but slightly repressed by readily metabolizable monosaccharides. fMeXyl was found
to be the best substrate for the induction of p-xylosidase and the most effective induction was ob-
tained at a concentration of 10 mg/ml. p-Xylosidase production showed a cell growth associated pro-
file with the maximum amount formed during the late exponential phase of growth. The presence
of glucose and xylose decreased the level of B-xylosidase activity indicating that its production was
subjected to a form of carbon catabolite repression. SDS-PAGE and zymogram techniques demonstrated
the induction by $MeXyl and revealed the presence of one B-xylosidase of approximately 80 kDa.
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Table 1. Effect of carbon sources on the production of B-xylo-
sidase by Paenibacillus sp. DG-22

Carbon source  Protein Activity  Specific activity
(1% w/v)  (mg/m)  (U/ml) (U/mg)
None 4.40+0.01 2.81+0.17
Arabinose ;szggz 5.07:0.10 1.78:0.14
Cellulose 1'3 1; 0' 14 18.81+0.62 14.43+1.09
Fructose 1‘5%0'1 6 413018 2.60+0.16
Galactose 1' 43+0'15 2.53+0.04 1.79£0.21
Glucose 2‘88;0.23 3.82+0.18 1.66+0.03
Glycerol 1' 12; 0' 16 4.66+0.11 2.89+0.22
Lactose 1.83i0.38 4602013 2.58+0.44
Maltose 2'2&0'22 4.33:0.09 1.97+0.15
Mannose 2'25+0'24 3.95:£0.12 1.77£0.15
pMeXyl 1'43:0'15 466.92+18.62  327.58+21.09
Starch 2.61:0'15 5.17:0.07 1 .9820.10
Sucrose e 5.76+0.02 2 .19+0.03

Xylan 2.63+0.04
227021
beechwood 1914018 79.42+4.14 35.03+1.47
birchwood 1'3510'11 68.05+2.23 35.71+1.47
oat spelts I 76.21+2.05 56.69+3.28
2.73+0.08
Xylose 6.74+0.12 247+0.04

Data are the mean £S.D. of three different cultures grown at
45C for 18 hr.
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Fig. 1. Effect of methyl p-D-xylopyranoside (BMeXyl)} concen-
tration on the production of B-xylosidase.
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Fig. 2. Production of B-xylosidase during growth of Paenibacillus
sp. DG-22 on 2x YT medium supplemented with 1%
(w/v) BMeXyl (ll, growth; O, B-xylosidase activity).
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A3 AeE ALFE Hol B #FE glucosel} xylosed] 2]
& catabolite repressiond e A2 el T fMeXylo]
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Table 2. Effects of glucose and xylose on f-xylosidase pro-
duction by Paenibacillus sp. DG-22

. . Specific

Substrate (1%, w/v) (:O;iﬁ) ‘?[jt;;g activity
i (U/mg)

None 0.70 5.26 757
PMeXyl 074 39104 53126
pMeXyl + Glucose 0.75 32753 439.05
pMeXyl+Xylose 0.74 34438  466.57
QOat Spelts xylan 0.76 41.66 54.88
Oat spelts xylan-+Glucose 0.15 5.56 7.5
597 8.08

Qat spelts xylan+ Xylose 0.74
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=

Fig. 3. SDS-PAGE (A) and zymogram (B) analysis of f-xylosi-
dase activity in the cell extract of Paenibacillus sp.
DG-22 grown on 2x YT and 2x YT+1% pMeXyl. Lane
M, molecular mass markers; lane 1, cell extracts from
2x YT; lane 2, cell extracts from 2x YT+1% pMeXyl
Arrow indicates the p-xylosidase activity.
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