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Study on the stability of lipase of terminally cyclized Thermomyces lanuginosus
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Abstract
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Objective: To obtain industrial standard lipase with
high activity and stability, Butelase 1 ligase was used to connect
the N- and C-termini of Thermomyces lanuginosus lipase (TLL) ,
and then the protein characteristics, including heat stability, pro-
tease resistance, and enzymatic kinetics were analyzed. Methods:
His6 affinity column was used to purily recombinant Butelase 1
(rButelase 1) and TLL (rTLL) from mammalian cells and E. co-
li; rButelase 1 to was utilized connect the N- and C-termini of
rTLL to generate circular rTLL (¢TLL) ; the enzymatic activity,
the heat stability. the protease resistance, the resistance to heat-

induced precipitation, and the enzymatic kinetics were analyzed to
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determine the difference of rTLL and c¢TLL. Results:
Recombinant rButelase 1 and rTLL expressed in mammalian cells
and E. coli were purified; ¢TLL was obtained, and the compara-
ble enzymatic activity was found in both ¢TLL and rTLL. After
heat treatment at 70 °C for 180 min, most of ¢TLL remained sol-
uble and 95% of its activity, while rTLL was almost completely
precipitated and lost most of its activity. ¢ TLL has characteristics
of stable proteins, such as uniform particle size and molecular
weight distribution. Conclusion: Butelase 1 can effectively circu-
larize lipase from T. lanuginosus. ¢ TLL maintained its enzymatic
activity. Meanwhile, its protein characteristics, including thermal
stability and protease resistance, has also been improved.
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A s AL BOR B K 542 000 L/ (mol ), J2& H AT E 0
BRI = BB T OK O BT 5 Butelase 1 0] DLFR 1L
KTF 200 MAEBBENEAREA . CIRENAANE-1
SZAKEPO (AL1-Ra) AR 7O & 1 (GFP) N E KRR
(hGH) %5 |

T 5 UL TE it A8 DR 0 A 22 60 1 i I B CTLLD 19 C-3i il
N-2iii 43 35 N Butelase 1 7 $2 i 1R )7 51 R 22 M 42 3%, )
I Butelase 1 3% 4% i % TLL #EAT A St BR AL, 5347 £8P
I Al AR Y R A il 2 P B L PR Ak £ A il AR AR E
5 AE S 4 T A i T R Ry 9 R B AR AR
1 RSk
1.1 ##

FIKEAK pCold 1. KM HTF B TG1.BL21(DE3) : 5L 5
BERAT

PR M VTG . 52 ) TR CRIED AR A F

DNA marker.,2 X Taq Mix Master: 75 M i 5 25 H i
BHE R A PR A 5

DNA [ J5 2 21 3% 45 1t - g o o MERE A Y R B 1 A
FRZAH 5

HRP #RiC I Anti-His Tag HU0K : 75 ML 8 P BUR
H AT PR 5

THNFRE R KRN & LA TAY TERAR

3

DNA J5z [ i) £ 25 N3 3 DNA BB R 42 3 7

/[_\\4‘

&l

R OXEF RBARUGERREALBFRBBOREE

& Av B R E MR A A F]

XA 2R B A MR S (pNPL) : 3¢ [E Sigma-Aldrich
ANEIE

HisTrap FF crude: 2 [ GE Healthcare 2\ 7] ;

19 R SR A YRR A .
1.2 Ak
1.2.1 EAHFRE M GeneBank B ¥ JE v 3k 15 4% 5
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J& DNA K 573 Rl 37 % 43 51 ¥ 7l EcoR 1 #1 NotI i £ fir
SRR A T AW TRA RA A T 2% WA .
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Figure 2 Purified rTLL was detected by SDS-PAGE

and Western blotting
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Figure 6 Protein particle size measured by DLS
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Figure 7 Thermal stability analysis of rTLL and ¢TLL
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