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Development of Novel Microbial Lipase Resources
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Abstract: Microbial lipase, one of important industrial biocatalysts, has been used widely in many industrial
and agricultural fields. It is always the research focus to screen, mine and develop the microbial lipases with
novel catalytic activity and high stability. This paper introduces briefly the pathways and methods to mine
novel microbial lipase resources from six aspects, including extremophile, metagenome, genome database,
protein engineering, immobilization, chemical modification, etc.
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> b

1 ) A o g A g B o R O i T U i
Jii kg :

[3] 1 ( )

( )
’ ( 25°C~30°C)

(Thermophile) (Psychrophile) H

(Acidophile) (Alkalophile) (Halophile) ( ) >

(Piezophile) (Metalophile)
(Radiophile) (Microaerophile) (121,
(Organic solvent tolerant) ( )
, ( )

) >

[1.2]

F1 RmHEMEEEE)RE =L RmE

Tablel Novel lipasesfrom extremophile and archaeobacteria

Lipase-producing strains Microbial habitats Property of lipases Reference
B. stearothermophilus 100°C 15 min~25 min [5]
S. solfataricus ( ) 90°C 83 min [6]
C. paurometabolum 25°C [7]
Pseudomonas sp. (700 m~800 m) 35°C [8]
S. saprophyticus [9]
B. sphaericus ) [10]

Cosmid Fosmid
Bacterial artificial chromosome
(Function-based screening)
(Sequence-based screening)

[3.13] . .
( ) , (Substrate-induced gene expression screen-

> ing)
[14,15]

2 B L A O 5 5 2 A 2 - g
Jili]L::3 12

99%

, 25%!'"7); Hardeman

(Uncultured microbes) ,

, Ranjan

(18190, Tirawongsaroj

) ) © FERZERMEDHARFATIKSHELL http://journals. im. ac. cn
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[20]

Burkholderia sp. (
, ; )

4 B H R LRESCE MR A Y g kg

, Bell ,
’ ) ()
DNA , PCR
[21] .
3 I P A B R S A R A o g ’
Jiii OH. 5
122 (1)
(Pair-wise comparison), B,
(http://www.led.uni-stuttgart.de/), (2)
( Ser Tielmann
-G-X-S-X-G- ; ) 20000
[39]
70~100 ),
5 RRRiHE Y E EABIR RAL A B EIAR
PCR
(Sub-threshold expression level) ,
,Kim 4 9 51 RERAEBRYEIE L
5 [23]
, Dyal  de Lathouder
v-Fe,0; Candida
, rugosa Candida antarctica ,
Burkholderia sp. 1 [4041) Persson
, sol-gel Humicola lanuginosa
Burkholderia sp. , , 320 14
( ) 24 )
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*2 EARIEBEMMUEHES T

Table2 Modification of microbial lipases by protein engineering

*

Modified activities Lipase genes Methods Mutation sites Reference
. PCR
B. subtilis N18Q/Y49V [24]
Modified the enantioselectivity ) L17F/ F1191/L167G/L266V:
B. cepacia PCR L17F/L167G/L266] (251
) } o C. rugosa 4 A2961; V344Q; V344H [26]
Modified the chain length selectivity
C. antarctica B A283/A283-KRPRINSP [27]
f;};ar;gzge the range of substrate o . MI16A/L17F; M16G,
P . aeruginosa MI16G/L17F [28]
) . . P. expansum R182K [29]
Improved the hydrolysis activity
) PCR/
. . . P. aeruginosa F207S/A213D [30]
Improved the amide-hydrolysis activity
. . B. thermocatenulatus L3538 [31]
Improved the phospholipase activity
. . C. antarctica B S105A [32]
Improved the activity for aldol reactions
. . R. oryzae PCR K138R [33]
Improved the methanolysis activity
R. arrhizus E190V 4
e 90 [34]
Improved the thermostability
P. expansum KS55R [35]
. . Pseudomonas sp. PCR F146L; 1289T; V304A [36]
Improved the stability in organic solvents
Improved the resistance C. antarctica B M72L [37]
to oxidative degradation
pH .
R. arrhizus E190V 34
Modified the optimum pH DNA [34]

*: 5 .
Note: The semicolon is represented that multiple mutations occurred in different mutants; the slash is represented that multiple mutations
occurred in a same mutant.

; ( )
, S carnosus B. subtilis P. putida S ( )

cerevisiae P. pastoris E. coli (

Shiraga S ) (441
cerevisiae R. oryzae

4.4x10* ( ) Siddiqui
3.8x10* I Candida antarctica B 70°C
5.2 BREFESRYILZF1&0H 18 min 168 min*! Ueji ~ Palomo

, C. rugosa C.
antarctica B,
15 50 [46,47]

. ) © PEMZFRMENARMATIKSHIES htto://journals. im. ac. cn
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