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W  E:B-AMEFH (B-xylosidase, BE% 5 EC 3.2.1.37) R RFAEEMEEZA T RERI . AFFRAER
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Sxa. RIEEAREEITBEA T MmEME. MRNA —R4H. GC 44 A BAF, s Sxa ARE#FHh; @
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pPICOK-mSxa, ® & #:4t44% mSxa 2 B F AR BE A GS115 F, RIFH T2 LR A iR E L G418
Jik. PCR %%, 133 kik p-R42 385 L H 69 T42 5 GS115-pPICOK-mSxa; i it & bl & 3813 & 2 kA p-K
VBB THUME, T4 B-ABEHEENEEFHRATTMI A, $REAW, T4 p-AEFHBSTE
#5h 66 kDa. f£ & BEHE K P R A 04 B E WL B] T 287.61 IU/mML., *FBE 5 W R AT R 7, 4B 1R & 4 40-60 C,
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High-level expression and characterization of Selenomonas
ruminantium B-xylosidase in Pichia pastoris

Tingting Fu’, Wei Hu", Yong Chen, Huan Wei, and Guang Yang
College of Animal Science, Xinjiang Agricultural University, Urumgi 830052, Xinjiang, China

Abstract: p-xylosidase (EC 3.2.1.37) is an important part of the xylanolytic enzymes system. In the present research,
B-xylosidase gene Sxa derived from Selenomonas ruminantium was expressed in Pichia pastoris GS115. According to the
codon bias and rare codons of P. pastoris, mRNA secondary structure and GC content, Sxa gene was optimized. The
optimized full-length gene mSxa was obtained by gene synthesis technique and the recombinant yeast expression vector
pPIC9K-mSxa was constructed. After being digested by restriction enzyme Bgl I, the mSxa gene was transformed into P.
pastoris GS115. Then, phenotype and geneticin G418 resistance screening, and PCR were adopted to identify the positive
transformants. Finally, the recombinant P. pastoris GS115-pPIC9K-mSxa was obtained. Based on enzymatic activity assay,
a high-level expression clone was picked up and then the enzymatic characteristics of the recombinant B-xylosidase were
studied. The results showed that the molecular weight of the mSxa expressed in P. pastoris G115 was about 66 kDa. The
maximum activity was achieved 287.61 IU/mL at fermenter level. Enzymatic characterization showed the p-xylosidase was
stable between 40 ‘C and 60 C, and pH between 5.0 and 7.0. The optimal reaction temperature and pH were 55 ‘C and
6.0, and preferentially degrading the B-xylose glycosidic bond. The enzymatic activity was activated by Mn?* and Ca?*, and
inhibited by Fe®*, Cu?*, Co?*, Mg?*, EDTA and SDS. The study indicates that the modified p-xylosidase gene mSxa from
Selenomonas ruminantium can express successfully with high activity in P. pastoris. The study lays a foundation for further
industrial application of the B-xylosidase.

Keywords: Selenomonas ruminantium, B-xylosidase, Pichia pastoris, heterologous expression, enzymatic characteristics
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pNPX pH6 55°C
TCA 20 uL
SDS-PAGE
100%
1.8 = B'K*E:E:@E mSxa @Ei'liﬁﬁqﬁﬁ% 1.8.5 mSxa
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Fig. 1 Alignment of nucleotide sequences between
the wild-type and optimized B-xylosidase Sxa gene of
S. ruminantium. The regions with black background
mean the nucleotides were not changed before and after
optimization.
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Fig. 2 Enzymatic activity of mSxa of different clones
expressed in test tube.
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B3 FRRNRLELETES p-REEHBEE M

Fig. 3 Activity staining of the secreted recombinant
B-xylosidase on plate observed after induction. A: the
host P. pastoris GS115 induced 96 h, did not produce a
transparent circle; B: GS115-pPIC9K induced 96 h, did
not produce a transparent circle; C: GS115-pPIC9K-
mSxa before inducing, did not produce a transparent
circle; D: GS115-pPIC9K-mSxa induced 60 h, produced a
less transparent circle; E: GS115-pPIC9K-mSxa induced
96 h, produced a larger transparent circle.
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Fig. 4 Enzymatic activity of mSxa expressed at flask
and fermenter levels.
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Fig. 5 SDS-PAGE analysis of the culture supernatants
at different time of fermentation. M: protein molecular
weight standards; 1-8: before induction; 24 h, 36 h,
48 h, 60 h, 72 h, 84 h and 96 h after induction ina 10 L
fermenter.
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£s Fig. 8 Substrate specificity of mSxa. SCMC: sodium
carboxymethyl cellulose; BG: barley B-glucan; pNPX:
B 7 mSxa BI&iE pH # pH I3 E % p-Nitrophenyl p-D-xyloside; OSX: oat spelt xylan; Li:
Fig. 7 The optimal pH and pH stability of mSxa. Lichenin.
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S 160 ¢
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C  Fe™ Mn* Cu® Co¥ Mg" Ca® EDTA SDS
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Fig. 9 Influence of metal ions, chelating agent and
surfactant on enzymatic activity of mSxa. C: control; [14-16]
EDTA: elhylene diamine tetraacetic acid; SDS: sodium
dodecylsulphate.
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