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Prokaryotic Expression of Recombinant Lipases Gene from Trichoderma
lentiforme ACCC30425 and Preliminary Study of its Enzymatic Properties
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Abstract ; According to the genome analysis of Trichoderma lentiforme ACCC30425, the coding sequences of 15 lipase genes were
annotated, and then used for gene synthesis and heterologous expression in Escherichia coli BL21. 11 lipase-producing clones
were obtained, and the highest lipase activity was up to 1.5 U/mL. Results of preliminary enzymatic analysis indicated that the
recombinant lipases had the characteristics of heat resistance and alkali resistance universally, showing optimal activities at 50~
90°C and pH 8.5~9.5. Among them, the optimum temperature of LipP was 90°C, which was much higher than all known
counterparts, and LipQ showed optimal activity at 50°C , which was close to the intermediate temperature of detergent indusiry.

And other lipases were also thermostable lipase, showing optimal activities at 70°C or 80°C.
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Table 1  Analysis of the lipase genes from Trichoderma lentiforme ACCC30425.

WA IS ¢DNA ek OlEk  EARSTE S JEHVAHIE (%)
(bp) (aa) (aa) (kDa) Swissprot  PDB

ACCC30425_11166  LipA 1728 19 557 60.5 5.15 50 36
ACCC30425_10209  LipB 1 668 18 538 58.5 5.70 41 32
ACCC30425_4786  LipC 1701 17 550 60.7 6.19 28 29
ACCC30425_2492  LipD 1704 2 546 60.4 5.30 35 32
ACCC30425.2509  LipE 1713 25 546 59.6 6.03 34 33
ACCC30425_4959  LipF 1707 19 550 59.7 4.58 50 50
ACCC30425_4910  LipG 1359 19 434 45.9 4.44 53 31
ACCC30425_2714  LipH 1317 23 416 44.1 4.51 61 57
ACCC30425_4556  Lipl 1713 19 552 60.0 5.29 54 57
ACCC30425_5744  Lip) 1023 15 326 34.7 4.47 40 52
ACCC30425.9474  LipK 1 662 19 535 58.3 6.06 38 28
ACCC30425_8519  Lipl 1938 23 623 68.8 5.30 34 2
ACCC30425_6531  LipM 1842 31 583 62.7 5.24 66 38
ACCC30425_1471  LipP 1 668 20 536 58.2 5.11 ) 31
ACCC30425_775  LipQ 1707 20 549 60.0 459 46 49
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Fig.1 Cluster analysis of the lipases from T. lentiforme ACCC30425.
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Table 2 Activities of recombinant lipases.

T I 7
LipP 0.19 LipL 0.08
LipK 0.13 LipA 0.08
LipH 0.13 LipC 0.06
LipM 0.13 Lipl 0.03
LipQ 0.13 LipB 0.01
LipD 0.10
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Fig.2 Effect of pH on the activities of recombinant lipases from Trichoderma lentiforme ACCC30425.
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Fig.3 Effect of temperature on the activities of recombinant lipases from Trichoderma lentiforme ACCC30425.

A BA RS LipP  LipQ  LipA LipL; B . M4 BT AHIT (97 Lipl , LipK  LipM; C . 4 S AH3E B9 LipB ,LipC . LipD , LipH,,

18
winAE A

16 | ORE RN %_

14

1.2 +

tor %JIWLJFJF

0.8 _]:_

0.6 [

JIg iy Wi§ M 9% (U/mL)

0.4

ol NECAFECAAT A A

LipQ LipA Lipl LipB LipC LipM LipL LipH LipD LipK LipP

B4 BERBBTEANERMGEBENRERNZGTHEEN

Fig.4 The activities of lipases under standard and optimal reaction conditions.

TR AR A W T AR B IR TR O 90°C eG4 I PN R LAY B 3 I T e

PAS

DRI 21 3 2K I ) el SV T B R A A 60 ~75°C, TR, S 1r e s R0 Ul T 4 T 7 b A S A IR T
WA, SF 19 WA A0 T P TR 199 B3 S5 i AW E URARIE T 5T 751 0 R



536 ‘ 4 4 A# & Current Biotechnology

2 Trichoderma lentiforme N e RGEWE5T, H IR
T T. lentiforme ACCC30425 (G IME LipP 53 i
FER 90°C. , 42 H il & 0 1Y) $5c 3 S 17 ek B e e ) R
Uik, AN, A BEIE I K BT 24 B T e
(pH 8.5~9.5) M #4HE (70~90°C) WG it , A i
135 Tl ) RS AT 58 TS AR O AR A3 T % B A R
XA Jo 2% S 18 A MR I i LA AR A 1) 1o FH i 55
FTF TR RE , e 220 3 T 0 e 0 338 R Ltk AT
kLt DA TE I 7 i 25 Th g b AT IR
— LB,

Z % x #t

[1] Brockerhoff H. Model of interaction of polar lipids, cholesterol,
and proteins in biological membranes [ J]. Lipids, 1974, 9
(9) : 645-650.

[2] Kashmiri M A, Adnan A, Butt B W. Production, purification
and partial characterization of lipase from Trichoderma viride
[J]. Afr. J. Biotechnol., 2006, 5(10) .878-882.

[3] Gupta R, Kumari A, Syal P, et al.. Molecular and functional
diversity of yeast and fungal lipases: Their role in biotechnology
and cellular physiology[ J]. Prog. Lipid Res., 2015, 57. 40
-54.

[4] Kakugawa Y, Wada T, Yamaguchi K, et al.. Up-regulation of
plasma membrane-associated ganglioside sialidase ( Neu3) in
human colon cancer and its involvement in apoptosis
suppression[ J]. Proc. Natl. Acad. Sci. USA, 2002, 99(16) ;
10718-10723.

[5] Karadzic I, Masui A, Zivkovic L I, et al.. Purification and
characterization of an alkaline lipase from Pseudomonas aerugi-
nosa isolated from putrid mineral cutting oil as component of
metalworking fluid[ J]. J. Biosci. Bioeng., 2006, 102(2) ; 82
-89.

[6] Zhang X, Xia L. Expression of Talaromyces thermophilus lipase
gene in Trichoderma reesei by homologous recombination at the
¢bh1 locus[ J]. J. Ind. Microbiol. Biot., 2017, 44(3).377
-385.

[7] Singh A, Taylor L E, Vander Wall T A, et al.. Heterologous
protein expression in Hypocrea jecorina: A historical perspective
and new developments| J]. Biotechnol. Adv., 2015, 33(1):
142-154.

[8] Xie B B, Qin Q L, Shi M, et al.. Comparative genomics pro-
vide insights into evolution of Trichoderma nutrition style[ J].
Genome Biol. Evol., 2014, 6(2) :379-390.

[9] Studholme D J, Harris B, Le Cocq K, et al.. Investigating the

[10]

[12]

[14]

[15]

[16]

[17]

[22]

(23]

[24]

beneficial traits of Trichoderma hamatum GD12 for sustainable

agriculture insights from genomics[ J]. Front. Plant Sci.,
2013, 4.258.

Shi-Kunne X, Seidl M F, Faino L, et al.. Draft genome se-
quence of a strain of cosmopolitan fungus Trichoderma atroviride
[J]. Genome A., 2015, 3(3) :e00287-15.

Martinez D, Berka R M, Henrissat B, et al.. Genome sequen-
cing and analysis of the biomass-degrading fungus Trichoderma
reesei ( syn. Hypocrea jecorina) [ J]. Nat. Biotechnol., 2008,
26(5) :553-560.

Baroncelli R, Piaggeschi G, Fiorini L, et al.. Draft whole-ge-
nome sequence of the biocontrol agent Trichoderma harzianum
T6776[J]. Genome A., 2015, 3(3) :e00647-15.

Baroncelli R, Zapparata A, Piaggeschi G, et al.. Draft whole-
genome sequence of Trichoderma gamsii T6085, a promising
biocontrol agent of Fusarium head blight on wheat[ J]. Genome
A., 2016, 4(1) :e01747-15.

Yang D, Pomraning K, Kopchinskiy A, et al.. Genome se-
quence and annotation of Trichoderma parareesei, the ancestor
of the cellulase producer Trichoderma reesei[ J]. Genome A.,
2015, 3(4) :e00885-15.

P IR, 7 i My 6 A 5 119 43 5 30 8 S It 2 1 BT 5
[D]. M/REE AL R, B2 A0 3T, 2008.
‘f/J\ﬁ{F, bt /545, 5] @E, A SR Neosartorya fischert P1
U T PR ) B B ik KRB BT AT (0] R E LA
H 34, 2014, 16(5) ; 53-59.

BN, T &, AR s, BRNEERE R 3k R KR I
IR E e ()], [ BRigt & % 245k, 2001, 24(3): 123
-128.

B, — g IR S T Y 20k RAE L ALEBTSE (D] b
AL TR A:, Wi 2560830, 2015.

P, il RO, S R R R A 7 R Y
S HE )] AEPHORER, 2015, 31(1) :144-150.
BEREHE. VBRI TR T 00 T P A e TS RATE B LA A
NFBFFE[D]. Ll AR T R 250083, 2017.
X F . IR Bacillus sp. BI-19 7 it 75 Wik I 07 i 11 3 1)
VERE NG A TS D], Uem AR RS, B2 g
X, 2016.

BHEAS, W, BGEN, AF. RIEABRET EST2 fEANIRfE 3
PSR IR REA IS [T] . T EA Y TREZRA, 2014, 34
(12): 36-44.

B, #ﬁﬁ.ﬂﬂ%, ;@Kfﬁﬂi, & Thermoanaerobacter sp. X514 i
PR WA LipTX i IR R0k SR mptse ()], e
shEHE, 2016, 32(11) ; 91-97.

fEEERK, SR, Hai, & A AN Aeropyrum pernix K1
S IAEERE APE154T BFREME[T]. MRS A,
2008, 29(1) . 109-112.





