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Enhancing Thermostability of Aminopeptidase by Improving the
Hydrophobic Interactions in the Substrate Binding Region
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Abstract: The increase of thermostability of aminopeptidase by creating hydrophobic interactions in
the substrate binding region was exploited in Bacillus subtilis 168. The hydrophilic residue N385 was
targeted and substituted by hydrophobic residue L385. Based on thermostability analysis,N385L
mutant was found to retain 20% while the relative activity of the wild type was reduced to 0% at the
same temperature (80 ‘C )in 30 min. Furthermore, the affinity and catalytic efficiency of the mutant
N385L for the subtrate of L-Leu-pNA increased by 47.4% and 28.5% ,respectively ,compared to wild
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type. This study will inspire the production of thermostable aminopeptidase for industrial application.
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Table 1 Primers used in this work

ywaD-F"

ywaD-R”
ywaD-F(N385L)

ywaD-R (N385L)

CGCGGATCCATGAAAAAGCTTTTGACTG
CGACGCGTTTAGTGGTGGTGGTGGTGGTGTTTGATATCTTCAAAAATG
GCCGGCATTGATTCCGCTCTGTTTATTTGGGGAGACCCG

CGGGTCTCCCCAAATAACAGGAGCGGAATCAATGCCGGC

TE:F B9 RY TS 195 ORLIACIN T Sl £ 3 7 Rt 1 P9 DT i 7 5, 5 2878 s (o7 2 T R IR ARl
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Fig. 1
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Table 2 Kinetic parameters of the purified wild—type YwaD and its mutant N385L

WT 68.6+2.3
N385L 55.7+0.8

23 SREBEFEHMERILE
231 BAMSETFARKEG YA HIE2a) M,
N385L A7 #1114 5 A8 Xof 2 IR il 119 d5c 35 e Ab 3 B8 W A
SR 58 A8 i e Rl BB O 40 °C 3k SR R 2E A
FEB Zj016 3k 5 11 2 MR 5538 TR (55 °C) AN [RjHe21,
AR ) o 3 S I R B E Tl AR e o R b o HLA R
PO T BT DR G

FH I 2(h) AT, N385 L A7 A5 14 58 A5 R % 44 2 2
JK R SRS E M, 7E 80 CHCE 30 min A, HF 4R
YwaD 58 422K 3% | T 28 28 f& N38SL A5 4% B4 20% 11 fiff
16 534 el AR (40 °C) PR AE 36 h, %
A7 M N3S5L BE 9% 14 F 80% LA b i% Jy, i B A= Al
YwaD 76 A 08 T AU R 60% 915 1, X Fl ik
SEERY AN, R R4S X ) 1385 B E
K PEFE I N385 B A, KK k5% % 1.385 10
N385 B4k 5K W, Bn 7 IE Y 5 2 K YwaD

K../K,/(mmol/L/s)

2.8+0.3 22.8
1.9+0.1 29.3
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Fig. 2 Temperature effect on the activity and stability of mutant N385L
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Fig. 3 pH effect on the activity and stability of mutant N385L
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mmol/L 4 J& & F i, %5 Az 5[ R 58 425 (& N385L #
Co? B F W 1% , H 28748 K N385L ¥k i B I i
(192.2%) , UF 5% % 28 BT 2 4 8 2 Ak . 4 )8 B 1
Xof A R 28 A R N38SL KB 1 4 A HI 3 o .

®3 BFWNEHSME NISSL REFHF M
Table 3 Effect of metal ions on the activity of mutant N385L

A 15 /%

ZE7 48 N385L 5 AR R

None 100 100 100 100
Co* 192.2+0.6 114.71x1.7 188.0+1.4 116.2+0.25
Zn’* 40.76+1.6 11.83+0.8 39.7+0.6 13.120.7
Ca** 76.02+0.7 34.29+2.0 75.9+1.2 34.7+1.3
Mg> 81.98+1.4 49.30+0.7 84.3+0.8 45.3+0.6
Mn* 96.82+1.5 23.0+0.6 95.1+1.4 31.5+1.0
Cu? 80.21+1.8 60.90+0.9 77.6+1.0 62.7+1.4
Ni?* 45.9+1.8 23.2+0.7 45.30.5 22.3+0.6
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