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6
(CLECy) (5.6,
(Candida rugosa lipase, CRL)
1
1
Tablel Comparison of enantioselectivities between CLECs and crude lipase
Substrate E (CLECs) E (crude)
Menthol >100 16
Ibuprofen >100 7.2
Hydroxyhexanoic acid 55 2
(lipid-coating enzyme)
. Okahata [ N-D- -L-
N-D- -D- (Pseudomonas fragi lipase, PFL)
(R, 9-1- (R)- 50~58
umol/(L-smg) (9- 0.2 umol/(L-smg).
2.2
.Wwu @ (Candida cylindracea lipase,
CCL)
( - , 1:1) CCL
(3)- )- E 4~10 100
2.3
( )
.Reetz [
2—
(epPCR) 933
(Pseudomonas aeruginosa lipase, PAL) 1~2 E. coli
(9- ee. 2% 1

(9- ee. 31% 4 ee. 81% 2
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2
Table2 Effectsof in vitro directed evolution on the enantiosel ectivity of lipase
Generation e.e. of product (%) E
0 (wild-type) 2 1.00
1 31 2.10
2 57 4.40
3 75 9.40
4 81 11.3
2.4
. Sellergren 119
2.5
.Janda
o— R 9
3
3.1
.Carrea [
3
3

Table3 Effects of solvent polarity on the enantiosel ectivity of lipase

Solvent ~ Water  Acetonitrile  Toluene  iso-propyl ether ~ Dioxane n-propanol Carbon tetrachloride

IgP 033 25 19 11 0.28 3.0
E 17 82 120 152 164 181 502
[13] 2_
Yennawar 4
Parida ™
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(Candida cylindracea lipase, CCL) IgP 2—
IgP
[16]
( ) « )
S ) (R-) 4.
4

Table4 Effects of the content of toluene in mixed solvent system on the enantiosel ectivity
of lipase-catalyzed esterification of (R,S)-Ketoprofen

Content of toluene (%) 0 2 10 50 100
[a]p of product +41.6 +44.2 +44.2 +9.5 -20.2
3.2
Gerlach™ 2-
. Kitaguchi  [*®
(0%~0.125%)
3.3
B(Candida antarctica lipase B, CALB)
2
[19]
R,\_ ~OCOR, R, OH
PSL »
pH=7.2
SnBu, SnBu, SnBu,
5.
5 E
Table5 Effects of substrate structure on E value of lipase-catalyzed asymmetric reaction
Ry CHs n-CsHy n-CsHyy n-CsHyy
R, CH3 CHs CH,SMe CHZOph

E >460 8 >172 >152
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Yang

(S-

[20]

2
CALB
CALB (R, 9-1- (E>100)
(R) - >94% >99%
E 10
Q H R W : O
R CALB
\/\O/\ + Toluene 0 Ph +
Ph Ph H

Wu [21]

PSL)

4

4.1
Straathof

PPL)

4.2

50%

[24]

5.1

. DextroAmethorphan (DM)
cylindracea lipase, CCL)

Guo @&

(DCPP)

DL-
[22]

(Candida Sp lipase, CSL)
8C( )

[23]

(R)-

5. (R)- ee 94%.

levomethorphan (LM)
(- (-
DM

20

LM ()

2—

(Pseudomonas S lipase,
10C( )

(Porcine pancreas lipase,

(R)-

65% 89%.

. Druekhammer
ee.

(Candida

2-(24- )



6 575

DM -
Vmax Km
5.2
(Porcine pancreas lipase, PPL)
3~9 46 [
H -OCOR
PPL, acylating agent 7
Benzene, microwave o +
(€3 (S) ee94% (R) ee.98%
6
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Progressin Improving the Asymmetric Enantioselectivity of Lipase for
Catalyzing Asymmetric Reaction

NIEYao, XUYan WANG Dong

(Key Lab. Ind. Biotech., Ministry of Edu., School of Biotech., Southern Yangtze Univ., Wuxi, Jiangsu 214036, China)

Abstract: Lipase has been extensively used in asymmetric reaction for producing optically pure compounds.
Focused on improving the enantiosel ectivity of lipase for catalyzing asymmetric reaction, the recent researches have
been summarized in this article, including reformation of lipase structure, reaction condition optimization,
improvement of asymmetric reaction process and enantioselective inhibitation. Microwave irradiation can also be
used to enhance the enantiosdlectivity of lipase in some level. Some traditional and new approaches, such as
immobilization of enzyme, chemical modification, in vitro directed evolution, bio-imprinting, and optimization of
reaction conditions were introduced.

Key words: lipase; enantiosel ectivity; asymmetric reaction
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