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Nde I F1 BamH 1 UL fz Nco 1 1 BamH 1 43 5] 347 XX
) B N2 T b 1 AT R 1R 2l Al O 3 B 2 pET22b
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Table 1. primers used in this study

Name” Sequences of Primer (5°—3") Restriction sites
lasB-F AAGCGTCGGCCGAGTACTTGG _

lasB-R GACCGGCATTCCTTCCTGGAG _

Primer 1F GCGGACTATGAAGAAGGTTTCTACGCTTGACCT Nde 1

Primer 1R AATGGATCCTTACAACGCGCTCGGGCAGGTC BamH |

Primer 2F GCGGCCATGGTAGACCTGATCGACGTGTCCAAACT Neo [

Primer 2R AATGGATCCTTACAACGCGCTCGGGCAGGTC BamH [

* Primer 1F and Primer 1R were used to cloning sequence including signal peptide, propeptide and mature peptide; Primer 2F and Primer 2R were used

to clone sequence including propeptide and mature peptide.
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TR 37C B KT 2 hy 1 TR 4°C, 15000 x g
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w1 h, IE RN UK A ) 10 min, FiRE— @ 540
Joi E b E S5 AT AS I A 1 R RS D) .
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BL21 /pETasB [y B fi¢ I ¥ W0 5 w018 7700 U/mg,
1M AEXS BB RR E. coli BL21/pET R #E L3 Hh A il
ANE Bl . RIS MG ) W3\ T Ogino 45 1 4R
WM. X B R, pET22b (+) A G Fi
55 Ik PelB W45 F T~ 25 11l PT121 72 K g A1 1%

D E P
2.2 ZEAB PTI21 RIEREFMER

Hi 182 Mg PTI21 £ K i AT 18 b AN 5 S2 BL
G o3 Wb 2 IE 5 AT 5T 1L I 4 v e S R
U 17 IR IS T 4 ) 20 P 23 BRE o I 9 DA A A
T A T ) AR I L T A A AR 2 R
FIANET S A I AR 8 PT121 3 Y R o s B Xt
7% 5 R R AP LR ORE 8 IR ED DD R 8 n B 1 g R
R, T ERAG 1k 2 R e, AL O RE B S
SDS-PAGE JWLF 1.

kDa M 1
116.0—

66 — B

45—

35— «—33 kDa

1. EHEEHE LIF SDSPAGE
Figure 1. SDS-PAGE of superntant of broken recombinant strain. M,

molecular weight marker; lane 1, the prepared protease.
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(A) . x2. EAMBPTI2ZI EHENAFPHF RN
100 —I— T . . .
4} Table 2. Half-lives of protease PT121 in the presence of organic solvents
80 Organic solvent Halfives/d
£ Acetonitrile” 1.7
2 601 DMSO > 100
z DMF 5.3
Q9
b Acetone 2.3
= 401
2 Isoamyl alcohol > 100
I Toluene 15.0
#1201 Cyclohexane 11.2
None 4.3
0- #*
I:l Concentration of organic solvents were 50% (V/V) except for
20 = 5,9 an 70 acetonitrile (25% ) .
C
(B) 1201
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1001 ——F—F—F ([ 3) 5 Lk Z-Asp by Bil, i T 7= ¥ 4€ 50% DMSO
W LA SN 120 e A5 3 A B 07 B 6 i A4 AT

= 30 . e .
= FEB) S35 P HE S B N 1 #EAT S Sk T R A
g B PTI21 2l I 5 2 L 4
S 401 Z-Ala-Phe-NH, ' ' ' =
f t
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. - - Z-Asn-Phe-NH, |
Figure 2. Thermostability (A) and pH tolerance (B) of protease
PT121. Z-Phe-Phe-NH,
0 20 40 60 80 100
2.3 ZEABE PTI21 fEH &M /NAK Yield/%
H MG PTI21 15 50% DMSO #5744 & fiE b & 3. S HNBREE 50%DMSO fk 3 h i 4L & B =
A% 22 Fi N i 35 ep T 2 R A4 (ZﬁASp—Phe—NHZ) s Figure 3. Convert ratio of various dipeptide in 50% DMSO solution.
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Figure 4. Biosynthesis of aspartame precursor, A, B, C present pre—(A) and post-reaction catalyzed by protease PT121 (B, C) respectively. D,

D=2 and D-3 are the graphs of HPLC. D- : Ingredient of reaction system at 0 h; D2 and D-3: Ingredients of reaction system B and C at 12 h.
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Cloning and expression of protease PT121 from Pseudomonas
aeruginosa and application in peptide synthesis

Fucheng Zhu', Yu Zhuang', Bingfang He' *"

'College of Biotechnology and Pharmaceutical Engineering, >School of Pharmaceutical Sciences, Nanjing Tech University,

Nanjing 211816, Jiangsu Province, China

Abstract: [Objective] We studied the cloning and expression of lasB encoding solvent—resistant protease from
Pseudomonas aeruginosa PT121. The recombinant protease was then characterized and applied in peptide synthesis.
[Methods] The PCR primers were designed to acquire the open read frame (ORF) of lasB according to similar protease
gene (pseudolysin) reported in the literature. Inducible expression plasmid pET22b-asB’ was constructed and expressed
in E. coli BL21 (DE3) . The recombinant protease was then characterized and applied in peptide synthesis. [Results]
The protease PT121 was defined as metalloproteinase M4 family according to sequence blast. Gene sequence analysis
shows that lasB encodes signal peptide, pro-peptide and mature peptide. Mature protein contains 301 residues with
molecular weight of 33 kDa. One-step preparation of the recombinant proteases PT121 was optimized by breaking cell
wall. The specific activity of protease PT121 reached up to 7700U/mg, and it was stable similar with wild type PT121
from P. aeruginosa PT121 in temperature, pH and organic solvent. The synthesis rate of various dipeptides in 50%
DMSO was effective, especially productivity of aspartame precursor reached up to 91% . [Conclusions] Successful
hetero-expression of protease PT121 lays the foundation of studying mechanism of catalysis and molecular evolution.

Keywords: protease PT121, lasB gene, hetero-expression, organic solvent stability
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