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A Comparative Study of Recombinant Expression of Three Aminopeptidases in Escherichia coli
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Abstract: The genes encoding aminopeptidase GSAP, BSAP and BLAP were respectively amplified from Geobacillus
stearothermophilus TFO12589, Bacillus subtilis 168 and Bacillus licheniformis 14580. These amplified DNA fragments
were individually inserted into the expression vector E. coli pET-28a to construct plasmids pET28a-BLAP, pET28a-BSAP
and pET28a-GSAP, respectively. The expression of these genes was confirmed by activity analysis, and then the expressed
enzymes were characterized. The activities of both recombinant BSAP and GSAP were 1500 U/L, which were higher than
that of BLAP. The optimum temperatures were 50, 75 ‘C and 60 ‘C for BSAP, GSAP and BLAP, respectively, and the
optimum pH values were all 9.0. They were stable at pH 8.5—9.0. BSAP was obviously activated by 0.1 mmol/L Co™,
reaching a maximum of 195.6% of its original activity, but inhibited to different extents by other divalent metal ions, with
Zn™* being the strongest inhibitor. In addition, the recombinant plasmids pET28a-BSAP and pET28a-GSAP were more stable
than pET28a-BLAP in E. coli.
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Fig.8 Effect of pH on aminopeptidase stability

25 LB BT EE RN SRR

VR4 S 270.1. Immol/LIIATE &)@ 5
T HpH8.5 Tris-HCIZZ Ml M B & 4548, RIn& &
BT BEAE S R, e TS, A MRS 7, W
LR . B EImmol/LI —Hh&BE 1, BCo™
Xof V7% R M A K, At BT i 38 R (AR R )
i, Zo® AR Bk, HE O S 743 R 426.7 %
10.6%. 4.7%, Ni***IBSAPFIGSAP K HI/EH & K.
0.1mmol/Lifi ~ M & FEHAA—, Ca™. Mg™.
Mn’* 5%t BLAPHEE & 520 AN K, Ni* ) Jig i 4 F — 52 1
i, Zn®. Co™HHEKMMEER; Ni**'. Mn™,
Cu’. Zn™XIBSAPHEGIE A B K HIMERM, Ca*.
Mg WG A — M HIEA ;s Ca®. Mg* X GSAP
B S B2 AN K, Cu™ W B iE e — i dl, Mn*.
Zn* X GSAPEEVE A B R M HIAE s Co® X 3Fh &
oK T P P 5 0 A B PRI BTG AR Y, BS AP PR AH S Bl 8 ik
195.6% . A2 SCHRCo™ Xt 2 F KT B T 7 ) Ik g AT —
SE MR TE ™, 5 kg R —



XY TR E65o

il =

2013, Vol.34, No.23 205

2 SRETEMREOEE

Table2  Effects of metal ions on the stability of the recombinant aminopeptidase
. RN M 1 131%
A 3 [
SEET RE(mmolll) —grs BSAP GSAP
- 0.1 19.9 36.7 14.7
n 1.0 6.7 10.6 47
Mo 0.1 92.5 63.9 83.9
g 1.0 69.3 484 66.9
s 0.1 93.8 81.8 90.3
1.0 83.4 50.2 719
M 0.1 97.7 35.6 44.6
1.0 56.9 20.0 14.2
o 0.1 165.6 195.6 125.8
1.0 91.0 92.5 777
N 0.1 71.9 53.0 93.2
! 1.0 60.1 11.4 79
oo 0.1 34.6 532 20.0
Y 1.0 18.9 10.1 48.2
o i — 100.0 100.0 100.0
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Fig.9  Genetic stability of the recombinant plasmids
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