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Gene Cloning and Expression of Serine Protease SFP2
from Streptomyces fradiae var.kl1
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Abstract  Extracellular serine protease SFP2 from Streptomyces fradiae var. k11 with high feather-degrading activity was
purified. The partial amino acid sequences of internal peptide of purified SFP2 were determined and the partial gene encoding
SKP2 was cloned by PCR using the degenerate primers designed according to the amino acid sequences. Complete sfp2 gene was
cloned by screening the genomic DNA library of Streptomyces fradiae var .k11. The Open Reading Frame of sfp2 including pre-
pro-enzyme is 924bp long EMBL Accession number AJ784940 . The signal peptide sequence is as long as 114bp the
precursor sequence is 810bp and the mature enzyme is 576bp long encoding 191 amino acid resides with the putative molecular
weight of 19.112kD. In E. coli and Bacillus subtilis the two sequences encoding SFP2 pro-enzyme and mature enzyme were
both expressed successfully. The pro-enzyme expressed had normal biological function and its mature product had normal

enzymatic activity .
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Fig.3 SDS-PAGE analysis of purified SFP2
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1 stained with silver 2 activity staining.

1 2

kD
—— — 07
_— —67
» - —413

-—— —130

S — 20
- " v\
——— 4
o . 2 ¥
4 SKP2 SDS-PAGE

Fig. 4 SDS-PAGE analysis of purified SFP2
SFP2 denaturalized under 100°C
1 purified SFP2 2 standard protein molecular weight.
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GCCCCACCCTTCCCCCACCGGAGGATGCA
GTGAACCTCAAGCGCTTCACCCCCCGCGGCGGACTCGCGAGAGGCGCGCGGCTGACCGCC
ValAsnLeuLysArgPheThrProArgGlyGlyLeuAlaArgGlyAlaArgLeuThrAla
TGGCCGCCGCCCTGGTCACCGCCACCGCGCTTGCCGCCCCGAGCGCCGGCGCGGRAGACC
ValAlaAlaAlaleuValThrAlaThrAlaLeuAlaAlaProSerAlaGlyAlaGluThr
GCCGACGCGACCCGGGCGAGCGTCGCCGAGCTGGCGCGCGTCAGCGACGCCGTGCTCGAC
AlaAspAlaThrArgAlaSerValAlaGluLeuAlaArgValSerAspAlaValLeuAsp
GCCGACGTGCCGGGCACCGCCTGGTACACCGACGCCGAGAGCGGCAAGCTGGTGGTCACC
AlaAspValProGlyThrAlaTrpTyrThrAspAlaGluSerGlyLysLeuvalvValThr
GCCGACGCCACCGTGTCGGCCGCCGAGCTGGCCCAGCTGAAGAAGGCGGCGGGCGACRAG
AlaAspAlaThrValSerAlaAlaGluLeuAlaGlnLeuLysLysAlaAlaGlyAspLys
GCCGGCGCCGTGGAGATCAAGCGCACCCCGGGCACCTTCAACAAGCTCATCGCCGGCGGL
AlaGlyAlavalGlulleLysArgThrProGlyThrPheAsnLysLeulleAlaGlyGly

GAGGCCATCTACGCCGCGGGCGGCGGCCGTTGCTCCCTCGGCTTCAACGTCCGCAGCAGC

GluAlaTIleTyrAlaAlaGlyGlyGlyArgCysSerLeuGlyPheAsnValArgSerSer

AGCGGCGCGACCTACGCCCTGACGGCCGGCCACTGCACGGAGATCGCCTCCACCTGGTAC

SerGlyAlaThrTyrAlaLeuThrAlaGlyHisCysThrGlulleAlaSerThrTrpTyr

ACGAACTCCGGCCAGACCTCGCTGCTCGGCACCCGTGCCGGCACGAGCTTCCCCGGCAAC

ThrAsnSerGlyGlnThrSerLeuLeuGlyThrArgAlaGlyThrSerPheProGlyAsn

GACTACGGCCTGATCCGCCACTCCAACGCGTCCGCGGCGGACGGCCGCGTGTACCTGTAC

AspTyrGlyLeulleArgHisSerAsnAlaSerAlaAlaAspGlyArgValTyrLeuTyr

6 Streptomyces fradiae var . k11

601

661

841

901

2

ARCGGCTCGTACCGGGACATCACCGGCGCCGGCAACGCCTACGTGGGCCAGACCGTCCAG

AsnGlySerTyrArgAspIleThrGlyAlaGlyAsnAlaTyrValGlyGlnThrValGln

CGCAGCGGCTCCACGACCGGTCTGCACAGCGGCCGTGTCACGGGCCTCAACGCCACGGTC

rgSexrGlySerThrThrGlyLeuHisSerGlyArgvalThrGlyLeuAsnAlaThrVal

AACTACGGCGGCGGCGACATCGTCTCCGGCCTGATCCAGACCAACGTCTGCGCCGAGCCC

AsnTyrGlyGlyGlyAspIlleValSerGlyLeuIlleGlnThrAsnValCysAlaGluPro

GGCGACAGCGGCGGCGCCCTGTTCGCCGGCTCCACCGCCCTCGGCCTGACCTCCGGCGGT

GlyAspSerGlyGlyAlaLeuPheAlaGlySerThrAlaLeuGlyLeuThrSerGlyGly

AGCGGCAACTGCCGTACGGGCGGCACCACGTTCTTCCAGCCCGTCACCGAGGCGCTCAGC

SerGlyAsnCysArgThrGlyGlyThrThrPhePheGlnProValThrGluAlaLeuSer

GCGTACGGCGTCAGCATCATCTGACCCCGCCCACGCCCGGCATCCGGCCCGGTGGACCGE
AlaTyrGlyValSerIlelle *

TCCGTGCGGGCCACCGGGCCGGACCCGTGCCGGGAGGCGCCGCCCGTCCCGGCGGGGCTC
CCGCGGLGGGCEGCEEECCCEECEECEEGCCEEECCECCGGGCAGGCGCGGGCGTCCGTC
AGGCGGGCGGGGCGCCCCACACGAGGGCCGTGCCCGTGTACGCCGGGACGGTCCGGGCGT
CGGTGAAGGCGGACGACGGGGCGCGGCTGTGGTCGTCGCGCTCGTCGAAGGCCGACCAGT
CCGACTTGCTCATCCGGAGCTGGATCTCCCCGGTGTCCCGGCCCGCCGCCAGGGTCCCGL
CGGCGAAGCCGACCTCCAGGTAGGCGTCGGCGCCCGCGACCGGGGCGGACAGCGGGACGA
CCCGGAGCCGCACCCCGGCGCACCCGAGGGCGGCGTGGTCGCACCACGCCCTGACCGAGG
GGGCGCCGCCGTCGCGGCTGAAGTAGTAGCGGGCGGTCACGGCCGCGAGGTCGACGGGLG
CGGCGCCGGTGTTGGCGATCCGCAGCTCGGGGCGGATCGCGTTGTCGGTGAGGGAGCCGT
CGGTGGTGC

Pro

Fig.6 'The DNA sequence of sfp2 from S. fradiae var .k11 and the deduced amino acid sequence The italic part represented signal peptide
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Fig.7  Aanalysis of protease activity on
the 1% degreased milk plate
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Fig.8 SDS-PAGE analysis and activity gel-staining of
SFP2 expressed in E. coli
medium supernatant of BI21-s/p2pro induced by IPTG 5 ~ 8

medium supernatant of BL21-pET-22b + induced by IPTG.
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Fig. 9 SDS-PAGE analysis of SFP2 pro-protein

expressed in E. coli

1 purified enzyme 2 molecular mass standards.
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