#od W x A% Aug. 20, 2014, 41(8): 1491-1497

Microbiology China © 2014 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.130600
A% 8%

HACSFRMT ERIE A E RS N imxiE 1 K E AR E RS20
ARBES KB BER HEY BRE S

(1. 214122)
Q. 214122)
Q3. 214122)
(4. 214122)
5. 214122)

w OE: [As] LU@L-#MM«%J@H%%MW%éﬂﬁéN%um\%&z\, AR AT A &
é@&/%i]ﬁv*ﬂﬁ MaRen, MR G AZaOBORETHE., [FE1EAZEH N®HT SA
RABRAAT B K, ﬂ‘kk/?‘ 7| Hest o N s 69 8T 5 AN RILBR A4 h K R T Thermoactinomyces
vulgaris é@‘%“%&%é Bt N 3%, 4%5‘&%—‘1%%5‘244‘)’% B B KR AR FE S 04T WB600 it
TRIA, At EamisutiTéiib 5B AR, [£R] AZ A8 N#REKE éﬁé‘k%kd’%f;
WERT AZ QB E S, L PHEATS A%ﬁ@i%é%%? & ). KA EaBENBAS
BB A AR O NmAT 12 MNRABR, ZARMEIRT & 70%697% 1, 1222087 %*‘1
) B0 AT, 60 °C 1 T 69 %8 t, w1 /R K49 9 min 4% é’] 20 min. [%+#%] fﬁ}&é&&
89 N smxt LBeE A AR KT m, HEREQHRRN N s TR TURERSZAEZS
Bl 0 AL T M,

KA A%A, Nim, #ATk

Effects of the N-terminus of keratinase from Bacillus licheniformis on
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Abstract: [Objective] In order to functional analysis the N-terminus of keratinase from Bacillus
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licheniformis and its effect on the activity and thermostability of keratinase, the N-terminus of
keratinase was reconstructed by molecular modification. [Methods] The N-terminus residues of
keratinase were deleted individually and replaced by an N-terminus of thermitase from
Thermoactinomyces vulgaris through sequence alignment. The recombinant keratinases of wild-type
and mutants were production in Bacillus subtilis WB600 and then purified for characterization.
[Results] Deletion of N-terminus of keratinase resulted in enzyme activity decreased prominently,
when deficiency of five residues the activity of enzyme was completely abolished. Although
replacement of N-terminus from thermitase decreased the activity of keratinase, the thermostability
of mutant was enhanced compared with wild-type. The half-live of thermal inactivation (t;;) was
enhanced from 9 to 20 min at 60 °C. [Conclusion] The N-terminus of keratinase was important for
enzyme activity, replacement of N-terminus between keratinase and thermitase could efficient
enhanced thermostability of keratinase.
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Table 1 Oligonucleotide primers used for site-directed mutagenesis

Primers Nucleotide sequences (5'—3")
Dell CAAACCGTTCCTTACGGCAT
Dell-2 ACCGTTCCTTACGGCATTCC
Dell-3 GTTCCTTACGGCATTCCTCTCA
Dell-4 CCTTACGGCATTCCTCTCATTAA
Dell-5 TACGGCATTCCTCTCATTAAAGC
N-YTPND TATACGCCTAATGACCCTTATTTCTCATCAAGACAATACGGCATTCCTCTCATTAAAGC
PCR 37 °C 30 min AKTA (GE )
70 °C 5 min T4 DNA (1.0 mol/L)
16 °C 3)
IM109 124 ERASHMEEERARERAREER
N 5 B(tp)BIME:  pH 10.5
Dell Dell-2 Dell-3 Dell-4 Dell-5 20-80 °C
N N 100%
5 AQTVP 60 °C
N  YTPNDPYFSSRQ N-YTPND 30 min 5 min
122 F|HFERRBIMES RIX: ker Ln(C )-
NdelI BamHI Prime-f1 (k) (t12)
5" -GGAATTCCATATGATGAGGAAAAAGAGTTT  1.2.5 BRIKGEHEEE R L1
TTGG-3' Nde I Prime-r2 5-CGCGGATCCTT SWISS-MODEL (http://swissmodel.expasy.
ATTGAGCGGCAGCTTCG-3" BamHI org/) PDB Subtilisin Carlsberg (PDB
pMD19-T-ker 3unxA 1.26 A resolution)
PCR PCR Nde I (WT)
BamH 1 PRALINE (http://www.ibi.vu.nl/programs/
pMAS pralinewww/) (KB)
pPMAS-ker Thermoactinomyces vulgaris
pMAS5-ker WB600 (ThermitaseTv. PDB 1THM)
37 °C 200 r/min N N
30 h Modeller 9.11
123 EHAZRAMAAL. Pellicon® XL Discovery studio 2.5
(Millipore ) 1.2.6 AEAMEER K, 9NE:
10 kD Yamamura !
1 mol/L HiTrap 10 min (10 000xg 4 °C)
(5 mL GE ) 200 pL 300 puL 0.05 mol/L
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Figure 1 Protein sequence alignment of keratinase from B. licheniformis BBE11-1 (KB) and ThermitaseTv (PDB 1THM)
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2 AEABREAEABIEREHE
Figure 2 The model structure of keratinase and ThermitaseTv
A N B N
C N-YPTND D
E Cation-Pi

Note: A: The model structure of N-terminus from keratinase; B:
The model structure of N-terminus from ThermitaseTv; C: The
model structure of N-YPTND mutant; D: The model structure of
aromatic-aromatic interactions; E: The model structure of
Cation-Pi interaction.
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Table 2 Effects of mutants on activities and
thermostability of keratibase

Specific activity N e (6-0 ©

Type (U/mg) (mmol/L) (min)

WT 1286 2.42 9.0

Dell 107 2.66 8.2

Dell-2 97 3.30 7.5

Dell-3 166 4.42 7.2
Dell-4 30 - -
Dell-5 0 - -

N-YTPND 358 3.86 20.0

25—

3 AEABBARSRETARMRESHML SDS-
PAGE 5} #ff

Figure 3 SDS-PAGE of expression protein and purified
wild-type and mutant keratinase

Note: A: Expression protein of mutant keratinases. M: Marker; 1:
Dell-5; 2: Dell-4; 3: Dell-3; 4: Dell-2; 5: Dell; 6: N-YTPND. B:
Purified wild-type and mutant keratinase. M: Marker; 1: Dell-3;
2: Dell-2; 3: Dell; 4: N-YTPND; 5: Wild-type.
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Figure 4 Effects of temperature on activities of WT and
N-YTPND
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