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Abstract: In this study, the C-terminus (1241-P256) of Thermomyces lanuginosus lipase (TLL) was replaced by the corresponding region
of Aspergillus oryzae lipase (Y246-H266) through site-directed substitution, and then the mutant of TLL, named TLL_CC, was successfully
expressed in P. pastoris strain X-33. The hydrolysis experiments’of emulsified olive oil indicated that the substitution for C-terminus of TLL led
to a reduction of 15 °C in optimum reaction temperature but didn’t change the pH-depedent profile of the activity, implying that long C-terminus
may increase the overall flexibility of enzymes and reduce the optimum reaction temperature. Hydrolysis experiments of triolein showed that the
TAG substrate remained 28.31% and 48.12% in reaction systems of TLL lipase and mutant TLL_CC, respectively. On the other hand,
esterification reactions showed that the yield of TAG.produced by TLL_CC was 56.67% of TLL, while the same amount of DAG was obtained.
The results indicated that the substitution of C-terminus of TLL distinctly decreased its ability to hydrolyze or produce TAG, but did not affect its
ability to synthesize DAG.. Thus, the substitution of amino acids on C-terminus may play important role in regulating substrate selectivity of
TLL.
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Table 2 Reaction system for amplifying full-length primer of

mutant

R AL
4254 1 0.5
4254 2 0.5
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Table 3 Reaction system for amplifying plasmid of mutant
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Table 1 Short primers for TLL mutant

HEZEZ S HE LR

2541 5’-GTGACCCGAAACGATATTGTC-3’

25|42 5’-CCTGTATTGCCCTTAAAATTAACATAACCTTCAATTTTGACAATATCGTTTCGGGTCAC-3’
425|143 5>-ATGTTAATTTTAAGGGCAATACAGGTACATCCGGAGGTTTACCTGATTTGTTGGCTTTT-3’
42514 4 5’-TGTCCCAATTAACCCAAAATACCACAAATGTGCATGAAAAGCCAACAAATCAGGTAAAC-3’
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Fig.1 The multiple sequence alignment of RML family lipase (a)
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and the exchanged region in C-terminus of TLL lipase (b)

23


http://www.sogou.com/link?url=6YUuC6e6hWZmrZvIZnFVs3kE_xtpby0AzOmaG4_h_2ZLPV5EecRW4PHiGSb1wiRx0ztd7q5nl6o.

MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.11

& 1a s, TLL BEWTEERR 75PN Hh =
JEWifE GZEL (K K75% Gk, Gibberella zeae
lipase ) A1 FOL (4 ffu 8 JJ 15 JIg i ¥, Fusarium
oxysporum lipase) 733l 44%F1 43% 1) 541 — 4,
W5 9 S 0w HHEE AR TR PCL. PeMdL ([R5 & M5
[, Penicillium cyclopium lipase) #1 AOL & 42%.
42%F1 40%[FIF ) — B, EARIXEE RML KIGAR N
P I B (P R, ERAE C Rumdb R 1 2%
setEe A H SR AR D7 A 72 PR DX 3 rpoRE e 1 H i =
NE TG4 T 2 S B IAE N o

TLL_CHKUi&AOL_CH i

y

Sy

[ 2 TLL ARRAEEAN AOL RERFEERVZEIIBS
Fig.2 The structural superimposition of TLL and AOL lipases

& 3 TLL BERRBEFNSIZHA TLL CC R4k 1L KE
Fig.3 SDS-polyacrylamide gel electropharesis patterns of the
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Fig.4 Effect of temperature (a) and pH (b) on the hydrolytic
activity of TLL lipase and mutant TLL_CC
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Fig.5 Time course of hydrolysis of triolein'by TLL lipase (a) and
mutant TLL_CC (b)
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Fig.6 Time course of esterification of glycerol with oleic acid by
TLL lipase (a) and mutant TLL_CC (b)
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