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Amine-lyases and Their Applications in Preparation of
Pharmaceutical Intermediates

HE Bi-Bo CHEN Xiao-Long ZHENG Yu-Guo~ SHEN Yin-Chu

(Institute of Bioengineering, Zhejiang University of Technology, Hangzhou 310032)

Abstract: Carbon-nitrogen lyases (E.C.4.3) are a group of enzymes that release ammonia, amidine or amino
group etc, and also show ability to form double bond or ring structure. Specifically, enzymes forming amino
group are called amine-lyases (E.C.4.3.3), which are critical in the industrial production of many medicine
intermediates. In this review is a summary of four major amine-lyases in terms of their source, enzymatic

characteristics and their applications in preparation of pharmaceutical intermediates.
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Fig. 2 The chemical structure of acarbose, voglibose, valienamine, validamine and validoxylamine A
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Fig.3 The reaction catalyzed by strictosidine synthase
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Table 1 Estimates of kinetic parameters of strictosidine
synthase from reaction progress curves

Isoform Viax (nkat/mg) K, ™P*™% (um)  Kp (um)

Al 215+3 8.7+0.6 260+34

A2 238+14 8.2+0.9 442+145

B 31243 9.2+0.3 261+14

Cl1 30311 9.3+1.1 325+33

C2 153+15 8.4+2.6 248+56

D 18042 9.4+1.1 316433
Average of all 234+64 8.9+0.5 309+73

1990 McKnight stric-
tosidine synthase  cDNA (21,
B
b
(371612004 , Dutta
[17] ( 5)

© FERZERMEDFHRFATIKSHELL http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



1116 wehGEHR 2008, Vol.35, No.7

Trptophan Geraniol Barleben Escherichia
{ TDC 5 coli SG, ,
: y
\ X- ,
Secologanin
\STM [18]
¥ 2006 Elizabeth STR1
Strctosidine 21 4
) (7 ) ,
Terpenoid indole alkaloids ( 2
B 5 SiEn6RENEEENEBIERE K KealKm ,
Fig. 5 The biosynthesis pathway of terpenoid indole alka- ( 1) , ,
loids biosynthesis [19]
: STRI: ; SG: B- ; TDC:
F

W%%Qf@f

0 17
1 11

6 IHAMFNEEAHEKY
Fig. 6 Substrates tested with strictosidine synthase
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Table 2 Kinetic parameters for the strictosidine syn-
thase substrates

Substrate Ky, (umol/L) Keae (min™") Kea/Km (S-L)/mol

1 7.4 0.9 2030.0

4 7.7 0.023 50.0

7 42.0 0.35 139.0

8 7.5 0.043 101.0

9 8.9 0.056 105.0

10 13.0 0.11 141.0

11 80.0 0.19 40.0

14 198.0 0.29 24.0

15 1200.0 0.096 1.3

>
>
>
Deacetylipecoside Deacetylisoipecoside

& 7 Deacetylisoipecoside & FXEEF1 Deacetylipecoside o1
& R Y [ 2 68%,
Fig. 7 The reaction catalyzed by deacetylisoipecoside syn-
thase and deacetylipecoside synthase 30%,
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