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Expression of soybean peroxidase from soybean in Pichia pastoris
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Abstract: [Objective] Soybean peroxidase (SBP) will be widely used in immunoassay, and
wastewater treatment and so on, due to its wide substrates, high specific activity, and good thermal
stability. Nowadays, it was obtained mainly by extracted from soybean hull. However, it cannot meet
the requirements of industrial applications for its low yield, high cost. In this study, SBP will be
expressed in Pichia pastoris. [Methods] Both the genes of SBP and truncated C-terminal 20 amino
acid SBP were cloned into pPIC-9K. These constructed expression vectors were transformed into
Pichia pastoris X-33, and then be used to express SBP. Furthermore, the effects of asparagine
glycosylation on SBP expression were also investigated by mutating asparagine into glutamine.
[Results] Full length of SBP is inactive in Pichia pastoris. But the truncated C-terminal 20 amino
acid SBP showed 23.5 U/mL. Our results indicated that glycosylation site of 144, 185, 197 have a
great effect on the enzyme activity. These mutants were almost inactive; Whereas 211 and 216
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deglycosylation sites had little effect on activity of SBP, can not be deglycosylation. [Conclusion]
The highest activity of SBP was 510 U/mL in fermentation, which is the highest level of the reported.
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12 Fi* 1 mL YPDS
121 FikFHARIME: Gijzen NCBI 1.5 mL 30 °C
SBP (9418041) 8-10 h 900xg
EcoR | G418" (
Not 1 250 mg/L) 30 °C
cDNA PCR 1.2.3 SBP HIFRIESEEIENE:
326 DNA ( N ) ABTS
C 20 DNA ABTS 420 nm
pPICIK (
EcoR 1 Not 1 ) 20 YPCS
pPIC9K-SBP35s  pPICIK-SBPsgs 30°C ODgoi=5 1%
E. coli DH5a 24h 72h
PCR SBP PCR SBP 03 mL 0.1 mol/L pH 4.5
NaOAc-HAc 0.5 mmol/LABTS 2.9 mmol/L H,O,
122 HiR&MUIELEEE. Ll 25°C 420 nm
pPIC9K-SBP3;ys  pPIC9K-SBP3ps  Sac | 1 min
PCR 1 umol/L ABTS
X-33 5-20 pg 07 420 nm
DNA 1.5 mL ABTS €420=3.6x10" L/(mol-cm)
90 s 3 (U/mL) = AA><O.3><7|°431<?7’F\%%§51
(02cm ) 0.036 x A FIFE i A4

F1 ZWARFAASIFS

Table 1 The primers sequence used for experiment

Primer name

Sequences (5'—3")

SBPFEcoR 1
SBPRNot 1306
SBPRNot 1 326
130F

130R

144F

144R

185F

185R

197F

197R

211F

211R

216F

216R

CGGAATTCCAGCTTACTCCTACGTTCTACAG
ATAAGAATGCGGCCGCTTACGAGTCTCCATTCACAAAATTAC
ATAAGAATGCGGCCGCTTATTTAGATTGAGCAACAAGC
AACAGCACAACGAACCCTTGCAAATCAAAACCTTC
GTTCGTTGTGCTGTTAAGCTGTCCCTTCTTC
TTCTTCCAGCTCACTCAACTTAAAGCTTCC
AGTGAGCTGGAAGAAAGGTGCTGGAAGGTTTTG
GATTATACCAGTTCAGCAACACTGGAAACCCTGATC
GCTGAACTGGTATAATCGGTTTATGAATGTAC
ACTCTGCAGACAACATACTTAGAAGTATTG
TGTTGTCTGCAGAGTTGGATCAGGGTTTCCAG
CCAGCAAGCAACTGGGGATAACCTCAC
GTTGCTTGCTGGGGGCATCTTGCACGCAATAC
GGGATCAACTCACCAATTTGGACCTGAGCACAC
GGTGAGTTGATCCCCAGTTGCATTCTG

Note: The underline for enzyme loci bases.
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